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SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

A COMBINED IR AND LLIGHTNING RAINFALL ALGORITHM FOR 
APPLICATION WITH GOES-R DATA

Robert Adler , Weixin Xu , Nai-Yu Wang
University of Maryland

ABSTRACT
A technique is developed and tested to estimate convective system rainfall from a combination of satellite infrared and lightning 
information  that  could  be  applied  to  GOES-R  ABI  and  GLM  data.  The  algorithm  is  developed  and  tested  using  seven  years  
(2002-2008) of TRMM measurements over the southern United States during the warm season. Lightning information is coupled
 with a modified IR-based Convective/Stratiform Technique (CST) [Adler and Negri, 1988] to produce a lightning-enhanced CST 
(CSTL). Both the CST and CSTL are then applied to the training (2002-2004) and independent (2005-2008) datasets. In general,
 this  study  shows  significant  improvement  over  the IR-only  rainfall  estimates  (in  terms  of  rain  area,  intensity,  and  volume)  
through the addition of lightning information. The CST can generally identify the heavy (convective) and light rain regions, while 
CSTL further identifies convective areas that are missed by CST, removes convective cores that are incorrectly defined by CST, 
and provides more dynamic  range in  detecting  extremely  heavy precipitation.  Specifically,  the CSTL improves the convective  
detection by about 10% and reduces the convective false alarm rate by more than 30%. Similarly, the CSTL improves the CST in
 the overall  estimate of  instantaneous rainfall  rate  by about  20%, especially  for  heavy precipitation.  Comparisons of  the CSTL 
with passive-microwave-based rain retrievals over land indicate that the IR + lightning information can approach the value of the 
passive  microwave  estimates. The  study  is  continuing  with  comparisons  with  operational  geosynchronous  rain  estimation  
techniques.
 
This  study  clearly  establishes  the  potential  value  of  GLM  data  to  improve  rain  estimation  from  geosynchronous  orbit  using  
GOES-R.
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CLOUD ANALYTICS USING MSG & GOES IN SUPPORT OF FREE 
SPACE OPTICAL COMMUNICATIONS

Randall Alliss
Northrop Grumman

ABSTRACT
Clouds are atmospheric phenomena that are organized on scales from a single kilometer to thousands of kilometers. Because 
they  are  composed  of  water  droplets  and/or  ice  crystals  they  pose  a  serious  attenuation  problem  for  space  to  earth  
communications  at  optical  frequencies  (1550  nm).  Atmospheric  fades  exceeding  several  decibels  (dB)  are  frequent  even  for  
cirrus  clouds.  Therefore,  the  mitigation  of  clouds  is  a  key  driver  in  the  performance  of  free  space  to  ground  optical  
communication  (FSOC)  systems.  One  mitigation  technique  is  to  identify  geographically  diverse  ground  sites  that  are  
uncorrelated  from a  climatological  perspective.  This  increases  the  probability  that  at  a  given  time  a  Cloud  Free  Line  of  Sight  
exists. 

Multispectral imagery from the Meteosat Second Generation (MSG) and GOES is used to develop a high resolution, multi-year 
cloud climatology. The cloud algorithm generates a clear sky background for each pixel in the scene at both visible and infrared 
wave bands and uses threshold techniques to determine the probability of cloud. The algorithm is run on imagery at 15 minute 
and 4km resolution for the period 1995 – 2012. The Lasercom Network Optimization Tool is used to identify the optimal sites that
 together produce high system availability. 

To  facilitate  the  handling  of  which  site  is  most  optimal  in  an  operational  setting,  a  cloud  forecasting  algorithm  is  applied  to  
sequences of cloud scenes to produce short term predictions of their positions.
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METEOSAT THIRD GENERATION (MTG) SPACE SEGMENT STATUS 
AND ITS TECHNOLOGICAL CHALLENGES

Donny M. A. Aminou , Paul Blythe , Emanuele Neri , Stark Hendrik , Hendrik Stark , Pieter Van Den 
Braembussche , Daniel Lamarre , Yannig Durand , Gregory Bazalgette Coureges Lacoste

ESA/ESTEC

ABSTRACT
The Meteosat Third Generation (MTG) Programme is a further Cooperation between  EUMETSAT and ESA  and will ensure 
the  future  continuity  with,  and  enhancement  of,  operational  meteorological  (and  climate)  data  from  Geostationary  Orbit  as  
 currently provided by the Meteosat Second Generation (MSG) system. 

As the responsible for the Space Segment design and implementation ESA has awarded the industrial Prime Contract to Thales 
Alenia  Space  (France)  with  a  core  team  consortium  including  OHB  (Germany)  and  Kayser  Threde  (Germany).  This  contract  
includes the provision of six satellites, four Imaging satellites (MTG-I) and two sounding satellites (MTG-S).

The  industrial  Phase  B2  activities  were kicked  off  in  November  2010  with  a  formal  transition  to  Phase  C/D  scheduled  for  
Q2/2013. The focus of the work to date has been on the MTG space segment design consolidation, confirmation of design and 
performance  commitments,  and  consolidation  of  system interfaces  and  operational  assumptions.  Further  significant  progress  
has been made in the definition and procurement of all the major subsystem and equipments required to realise this ambitious 
programme, with the selection of associated subcontractors.

The  satellites  (MTG-I  and  MTG-S)  and  main  elements  (FCI,  IRS  and  common  Platform)  Preliminary  Design  Reviews  were  
undertaken  during  2012.  For  the  other  payload  elements,  the  Lightning  Imager  contract  was  kicked  off  in  mid  2012  with  the  
System Requirements Review (SRR) scheduled to conclude by April 2013, whilst the Sentinel 4 (UVN) developed in the frame of
 the GMES Programme has also undergone its PDR in 2012 and will enter Phase C/D by mid 2013.

The presentation will provide an overview of the status of MTG space segment and summarise the technical baseline reached 
for the satellites and associated instruments during the phase B2 up to PDR closure. The predicted performances of the MTG 
instruments  (Flexible  Combined  Imager  (FCI)  and Lightning  Imager  (LI))  on-board  MTG-I  satellite  series  and  the  Infrared  
Sounder (IRS) and GMES Sentinel-4 Ultraviolet Visible and Near infrared sounder (UVN), hosted on the MTG-S satellite series, 
will be presented.

Furthermore, the presentation will address the status of  the critical technologies required for MTG development programme.
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NEW DEVELOPMENTS OF RUSSIAN METEOROLOGICAL SATELLITE 
SYSTEM

Vasily Asmus
SRC Planeta

ABSTRACT
Current state and future development of Russian meteorological satellite system are presented. The forthcoming polar orbiting 
meteorological  and  environmental  satellites  are  described  together  with  geostationary  and  high  elliptical  orbit  satellites’  
development.  Satellite  payload  is  briefly  outlined.  A  validation  plans  for  instrument  data  and  informational  products  are  also  
discussed.
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STATUS AND EVOLUTION OF THE OPERATIONAL IASI L2 PRODUCTS
 AT EUMETSAT: AN INTRODUCTION TO THE VERSION 6

Thomas August 1 , Tim Hultberg 1 , Marc Crapeau 1 , Dorothée Coppens 1 , Bertrand Théodore 1 , 
Rose Munro 1 , Xavier Calbet 1 , Dieter Klaes 1 , Cathy Clerbaux 2 , Pierre-François Coheur 3 , Daniel 

Hurtmans 3

(1) EUMETSAT , (2) LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales , (3) Université Libre de Bruxelles

ABSTRACT
Geophysical  parameters  from  the  IASI  instrument  on  Metop-A  are  essential  products  provided  from  EUMETSAT’s  Central  
Facility in near real time. They include vertical profiles of temperature and humidity, related cloud information, surface emissivity 
and temperature, and atmospheric composition parameters (CO, ozone and several other trace gases).  

The IASI L2 processor version 5 has been running routinely since September 2010. We give here a short summary of the most 
recent related validation studies, including results from the Metop-B/IASI L2 Cal/Val activities which started end January 2013, 
after the conclusion of the first phase of the L1c commissioning.

We then introduce the current developments and the future evolutions of the IASI L2 processor operated at EUMETSAT towards
 the  version  6  (v6),  which  release  is  scheduled  second  half  of  2013.  In  particular  we  will  address  the  integration  of  new  
atmospheric composition products from ULB/LATMOS in the scope of O3M-SAF CDOP-2, with first the retrieval of CO profiles. 
Only the CO total column has been retrieved until version 5. The cloud screening has been improved with the addition of a third 
detection algorithm based on artificial neural networks and independent from NWP forecasts. We will discuss here the use of 
concurrent cloud detection methods and the relationship between the cloudiness estimate and the sensing products yield and 
quality.  A  quality  indicator  is  associated  to  the  retrieved  geophysical  parameters  in  v6.  Lastly,  new  retrieval  methods  for  
temperature  and  water-vapour  sounding  have  been  developed,  including  joint  use  of  micro-wave  (MW)  and  infrared  (IR)  
measurements. The statistical MW+IR retrieval scheme, developed for v6, takes advantage of AMSU and MHS measurements 
collocated  with  IASI  L1c  spectra.  It  allows  for  sounding  below  the  clouds  in  most  cloud  contaminated IFOVs  with  improved  
performances  (typically  about  1K  rms)  as  compared  to  the  current  operational  IR-based  partly-cloudy  retrieval.  The  
MWIR-derived temperature and humidity profiles are used to constrain the retrieval of temperature, humidity and ozone 1D-Var 
retrievals  in  clear  sky.  The  latter  are  performed  with  reconstructed  radiances  from  a  new  channel  selection  and  a  
scene-dependent  bias  correction.  Initial  results  with  the  version  6  using  ECMWF analyses  as  reference  have  shown that  the  
temperature profiles are improved by 0.2 to 0.5K rms in the lower troposphere and that the precision in water-vapour profiles is 
increased by 30 to 50% in the boundary layer.
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METOP SECOND GENERATION - OVERVIEW
Hubert Barre , Maurizio Betto , Graeme Mason

ESA/ESTEC

ABSTRACT
The ESA MetOp Second Generation (MetOp-SG) Programme was approved at the ESA Council Meeting 
at Ministerial level in Naples in November 2012.

MetOp-SG is a follow-on to the current, first generation series of MetOp satellites, which is now established
 as a cornerstone of  the global  network of  meteorological  satellites. MetOp-SG is  required to ensure the 
continuity  of  these  essential  meteorological  observations,  improve  the  accuracy  /  resolution  of  the  
measurements, and also to add new measurements / missions.

The MetOp-SG programme is being implemented in collaboration with EUMETSAT. ESA will develop the 
prototype MetOp-SG satellites (including associated instruments) and procure,  on behalf  of  EUMETSAT, 
the  recurrent  satellites  (and  associated  instruments).  EUMETSAT  will  be  responsible  for  the  overall  
mission, fund the recurrent satellites, develop the ground segment, procure the launch and LEOP services 
and  perform  the  satellites  operations.  The  corresponding  EUMETSAT  Programme  is  termed  the  
EUMETSAT Polar System – Second Generation or EPS-SG.

The  overall  MetOp-SG  space  segment  architecture  consists  of  two  series  of  satellites,  each  carrying  
different suites of instruments and operating in LEO polar orbit. The planned launches of the first of each 
series of satellites are at the end of 2020 and in mid-2022, respectively.

This paper provides an overview of the MetOp-SG satellites, the payload instruments that will be embarked
 and the overall programmatics.
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LIQUID WATER PATH AND RAIN WATER PATH CLIMATOLOGIES IN 
THE GPM ERA

Ralf Bennartz 1 , Chris O'Dell 2 , Rainer Hollmann 3

(1) University of Wisconsin-Madison , (2) Colorado State University , (3) DWD Deutscher Wetterdienst

ABSTRACT
Cloud  liquid  water  path  (LWP)  and  rain  water  path  (RWP)  are  key  variables  for  understanding  cloud  climate  interactions.  
Reasons  for  this  are  related  to  (1)  the  role  of  cloud  liquid  water  path  in  cloud  microphysical  and  radiative  properties,  (2)  the  
availability of long-term passive microwave observations, and (3) the objective nature of the definition of LWP as compared e.g. 
to  the  more  subjective  nature  of  the  definition  of  cloud  fraction.  As  a  result,  LWP and  RWP provide  excellent  diagnostics  for  
Global Climate Model (GCM) validation and evaluation.  

In  2008  the  authors  have  developed  and  released  the  UWisc  LWP  climatology  (O’Dell  et  al.,  2008,  J.  Climate)  based  on  all  
conically scanning microwave radiometers available at the time, including SSM/I, AMSR-E, and TMI, and built upon a standard 
LWP  retrieval  product.  This  20-year  climatology  has  become  a  de-facto  standard  for  GCM  validation  with  a  growing  user  
community of currently more than twenty different research groups, many of which are climate modelers.  

This  presentation will  show application examples and also highlight  new research to  improve the climatology and extend it to  
new  sensors  including  the  upcoming  U.S.-led  GPM  mission  as  well  as  planned  European  instruments  such  as  MWI  on  
EPS-SG. 
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EXPLORING RTTOV TO RETRIEVE LAND SURFACE TEMPERATURE 
FROM A GEOSTATIONARY SATELLITE CONSTELLATION

Virgílio A. Bento 1 , Isabel F. Trigo 2 , Carlos C. DaCamara 2

(1) Instituto Dom Luiz, Universidade de Lisboa , (2) Universidade de Lisboa

ABSTRACT
The geostationary constellation of meteorological satellites that is currently in operations opens interesting perspectives in the 
monitoring of surface properties that are characterized by a high variability in time. One of such properties is the Land Surface 
Temperature whose daily cycle may be retrieved thanks to the high frequency sampling that presently ranges from 15 min to 1 
hour. Retrieval of LST from the geostationary constellation implies nevertheless solving for a number of difficulties that are linked
 to the radiometers on-board the different satellites, namely the range and number of available channels in the infrared window 
which constrain the algorithms to be used to retrieve LST. 

Radiative  transfer  models  are  an  indispensable  tool  when  developing  and  assessing  the  quality  of  a  given  algorithm for  LST 
retrieval.  The so-called RTTOV (Radiative Transfer for  TOVS) model  is a fast  radiative transfer model  that  is  able to simulate 
radiances when given an atmospheric profile of temperature, variable gas concentrations, cloud and surface properties. 

In  the  present  work,  we  explore  the  potential  of  RTTOV  both  as  a  computationally-efficient  means  to  invert  the  equation  of  
radiative transfer in a channel centered about 10.8 μm and as a basis of development of a statistical mono-window procedure to 
retrieve LST. First the performance of RTTOV is evaluated for a very wide range of conditions. For this purpose a large number 
of synthetic values of brightness temperature are generated using a dataset of more than 10,000 atmospheric profiles (Borbas et
 al. 2005), together with a wide variety of values of surface emissivity and viewing angles. Obtained top-of-atmosphere radiances 
are then related with LST using coefficients statistically obtained by means of linear regressions. 

Profiles of  temperature and relative humidity  are perturbed using appropriate error  covariance matrices and perturbations are 
further included to take into account uncertainty in surface emissivity and instrument noise. LST is then retrieved from perturbed 
values of radiance using RTTOV and this physically-based approach is finally compared with the statistically-based one relying 
on  the  regression  coefficients.  Advantages  and  limitations  of  both  approaches  are  finally  discussed  according  to  the  results  
obtained.
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THE IASI-NG PROGRAM: A CNES/EUMETSAT COOPERATION FOR A 
NEW GENERATION OF INFRARED ATMOSPHERIC SOUNDING 

INTERFEROMETER
Francisco Bermudo 1 , Stephane Rousseau 1 , Eric Pequignot 1 , Frédéric Bernard 1 , Thierry Phulpin 

1 , Philippe Veyre 1 , Carole Deniel 1 , Marc Cohen 2

(1) CNES Centre National d'Etudes Spatiales , (2) EUMETSAT

ABSTRACT
Further to the outstanding results of IASI in the fields of operational meteorology, air quality, atmospheric chemistry, and climate 
monitoring, CNES decided to develop the New Generation of the Infrared Atmospheric Sounding Interferometer (IASI-NG). 

With  notable  improvements  on  spectral  and  radiometric  performances  compared  with  the  first  generation. IASI  NG will  be  a  
CNES  contribution  to  the  EUMETSAT  Polar  System  Second  Generation  Program  which  aims  to  provide  continuity  of  
observations for weather forecasting and climate change in the 2020 to 2040 timeframe.

CNES,  in  the  frame  of  a  cooperation  with  Eumetsat,  will  manage  the  development  of  the  IASI-NG  system  and  supply  the  
IASI-NG flight models instruments to be flown on the Metop Second Generation satellites. 

This paper will present the objectives and the outlines of the IASI NG program with some focus on CNES involvements in this 
CNES/Eumetsat cooperation for the development and operations of the IASI-NG instruments.  
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IASI-NG PHASE A INSTRUMENT STUDY
Frédéric Bernard 1 , Christian Buil 1 , Elisa Baldit 1 , Carine Quang 2 , Sylvain Ythier 2 , Clément Luitot 

1 , Antoine Penquer 1 , Eric Pequignot 1 , Laurent Cadiergue 1 , Laurent Doumic 1 , Ludovic Perrin 1 , 
Laurent Perraud 1 , Bertrand Calvel 3 , Frederick Pasternak 3 , Denis Simeoni 4 , Patrick Astruc 4 , 

Claude Israbian 4 , Bruno Chetrite 4

(1) CNES/CST Centre Spatial de Toulouse , (2) Alten Sud Ouest , (3) Astrium , (4) Thales Alenia Space

ABSTRACT
CNES  (Centre  National  d’Etudes  Spatiale)  decide  to  continue  the  success  story  of  IASI  (Infrared  Atmospheric  Sounding  
Interferometer) by the development of the new generation of Low Earth Orbit Infrared Sounder.

After an internal Phase 0 study, CNES has been running two competitive and parallel Phase A studies for IASI New Generation 
(IASI-NG) infrared Sounder. These phase A have been completed by the end of 2012.

Various instruments concepts were studied by CNES, THALES and ASTRIUM. This paper will present the studied concepts and 
give main characteristics of instruments.

First  part  will  focus  on  instrument  requirements  and  will  concentrate  on  performances  improvement  imposed  by  the  IASI-NG 
mission.

We will then describe the key technologies needed to fulfill the mission requirements and describe some trade off made during 
phase A.

After  that,  we  will  give  a  description  of  the  studied  instruments  and  pre-developments  made  with  industry  to  demonstrate  
feasibility of the proposed designs.

Finally, we will conclude by instruments overall budgets and performances predictions.

46

110



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference12

SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

THE MICROMAS CUBESAT MISSION: DEMONSTRATION OF A CORE 
ELEMENT OF ATMOSPHERIC CONSTELLATION SENSING

William Blackwell
MIT Lincoln Laboratory

ABSTRACT
The  Micro-sized  Microwave  Atmospheric  Satellite  (MicroMAS)  is  a  3U  CubeSat  (30x10x10  cm,  ~4kg)  hosting  a  passive  
cross-track-scanning  microwave  spectrometer  operating  near  the  118.75-GHz  oxygen  absorption  line.  MicroMAS  aims  to  
address  the  need  for  low-cost,  mission-flexible,  and  rapidly  deployable  spaceborne  sensors.  The  focus  of  the  current  
MicroMAS mission is to observe convective thunderstorms, tropical cyclones, and hurricanes from a near-equatorial orbit. As a 
low cost platform, MicroMAS is a core element of a new observing system comprising multiple satellites in a constellation that 
can provide near-continuous views of severe weather. The existing architecture of few, high-cost platforms, infrequently view 
the same earth area thus potentially missing rapid changes in the strength and direction of evolving storms leading to degraded 
forecast accuracy. MicroMAS is a scalable CubeSat-based system that will pave the path towards improved revisit rates over 
critical earth regions, and achieve state-of-the-art performance relative to current systems with respect to spatial, spectral, and 
radiometric resolution. The current MicroMAS mission will  demonstrate the viability of CubeSats for high-fidelity environmental 
monitoring and space control that would provide profound advances by reducing costs, by at least an order of magnitude, while 
increasing robustness to launch and sensor failures. 

The  MicroMAS radiometer  is  housed  in  a  1U  (10  x  10  x  10  cm)  payload  section  of  the  3U (10  x  10  x  30  cm)  CubeSat.  The  
payload is scanned about the spacecraft’s velocity vector as the spacecraft orbits the earth, creating crosstrack scans across the
 earth’s  surface.  The  first  portion  of  the  radiometer  comprises  a  horn-fed  reflector  antenna,  with  a  full-width  at  half-maximum  
(FWHM) beamwidth of 2.4º. Hence, the scanned beam has an approximate footprint diameter of 20 km at nadir incidence from a
 nominal  altitude  of  500  km.  The  antenna  system  is  designed  for  a  minimum  95%  beam  efficiency.  The  next  stage  of  the  
radiometer  consists  of  superheterodyne  front-end  receiver  electronics  with  single  sideband  (SSB)  operation.  The  front-end  
electronics  includes  an  RF  preamplifier  module,  a  mixer  module,  and  a  local  oscillator  (LO).  The  RF  preamplifier  module  
contains a low noise RF amplifier and a weakly coupled noise diode for radiometric calibration. The mixer module comprises a 
HEMT diode mixer and an IF preamplifier MMIC. The LO is obtained using a 30-GHz dielectric resonant oscillator (DRO) and a 
resistive diode tripler to obtain a 90-GHz LO frequency. 

A key technology development in the MicroMAS radiometer system is the ultra-compact intermediate frequency processor (IFP) 
module  for  channelization,  detection,  and  analog-to-digital  conversion.  The  antenna  system,  RF  front-end  electronics,  and  
backend IF  electronics  are  highly  integrated,  miniaturized,  and  optimized  for  low-power  operation.  The  payload  also  contains  
microcontrollers,  one  of  which  is  used  in  the  payload  interface  module  (PIM),  to  package  and  transmit  radiometric  and  
housekeeping data to the spacecraft bus. A voltage regulator module (VRM) was also designed for the payload to convert the 
input  bus  voltage  to  the  required  voltages  for  the  payload  electronics.  The  MicroMAS  payload  flight  unit  is  currently  being  
developed by MIT Lincoln Laboratory, and the spacecraft bus flight unit being developed by the MIT Space Systems Laboratory 
and  the  MIT  Department  of  Earth  and  Planetary  Sciences  for  a  2014  launch  to  be  provided  by  the  NASA  CubeSat  Launch  
Initiative program.

This work was sponsored by the National Oceanic and Atmospheric Administration under Air Force contract FA8721-05-C-0002.
 Opinions,  interpretations,  conclusions,  and  recommendations  are  those  of  the  authors  and  not  necessarily  endorsed  by  the  
United States Government.
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RECENT CHANGES AND DEVELOPMENTS IN EUMETSAT 
OPERATIONAL WINDS

Regis Borde , Marie Doutriaux-Boucher , Manuel Carranza , Olivier Hautecoeur
EUMETSAT

ABSTRACT
EUMETSAT is currently deriving Atmospheric Motion Vectors (AMV) operationally from the Meteosat geostationary satellites as 
well  as  from  the  EUMETSAT  Polar  System  satellite  Metop.  In  2012  EUMETSAT  has  launched  two  satellites,  MSG-3  and  
Metop-1, which took over primary operations as Meteosat-10 and Metop-B respectively.

In  addition  to  the  changes  in  the  operational  configuration  as  a  consequence  of  the  launches  done  in  2012,  important  
improvements have been recently  introduced in  the operational  AMV extraction algorithms.  The CCC method,  which keeps a 
close link between the tracking and height assignment steps entered in operation in September 2012 for Meteosat AMV product.
 Such  a  change  improved  the  statistics  at  high  and  mid  levels,  but  the  introduction  of  an  additional  correction  in  inversion  
temperature  areas  for  low  levels  AMVs  that  has  been  needed  and  done  early  2013.  Several  minor  changes  have  been  
introduced in polar wind algorithm when Metop-B took over primary operation. EUMETSAT disseminates presently polar winds 
from Metop-A and Metop-B satellites. 

This paper will give an overview of the recent changes in the current AMV and polar winds operational products, together with 
information on the short-term perspective.  Indeed,  a  new global  coverage wind product  extracted from dual  Metop satellite  is  
under  development  at  EUMETSAT.  The  new  Optimal  Cloud  Analysis,  (OCA)  product  is  being  tested  to  improve  the  height  
assignment of Meteosat AMVs.
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THE EFFECTS OF GAP WIND INDUCED VORTICITY, THE ITCZ, AND 
MONSOON TROUGH ON TROPICAL CYCLOGENESIS

Mark Bourassa , Heather Holbach
Florida State University

ABSTRACT
The circumstance under which a Tropical Cyclone (TC) forms is still  a highly debated and not well-understood topic within the 
field of meteorology. One notable feature of tropical cyclogenesis is the high density of formation that occurs in the Eastern North
 Pacific  (EPAC)  basin.  It  has  been  suggested  that  most  of  the  TCs  that  form  in  the  EPAC originate  from easterly  waves  that  
traverse  the  Atlantic  Ocean  without  generating  a  TC  in  that  basin,  breakdown  of  the  Intertropical  Convergence  Zone  (ITCZ),  
monsoon  trough  interactions,  or  active  phases  of  the  Madden-Julian  Oscillation.  This  study  aims  to  determine  how  surface  
vorticity generated by winds passing through the gaps in the Central American mountains influences the development of TCs in 
the EPAC basin and how this mechanism contributes to the previously discussed mechanisms for cyclogenesis.

This study focuses on May through November of 2002 to 2008. A technique for calculating scatterometer derived area-averaged
 vorticity adapted from Bourassa and McBeth-Ford (2010) is applied to QuikSCAT wind data. This is then combined with GridSAT
 IR  imagery  to  track  the  disturbances  in  order  to  determine  how  the  vorticity  created  by  gap  winds  influences  tropical  
cyclogenesis. Longitude-averaged GridSAT IR Hovmöller diagrams are also generated to observe the presence and shift of the 
ITCZ or monsoon trough. The times of the gap wind events, storm tracks, and gap wind contributions to each of the storms are 
then compared with the Hovmöller diagrams to determine the interaction that gap winds may have with the ITCZ or monsoon 
trough and how they contribute to cyclogenesis.

It is found that positive relative vorticity generated in association with gap wind events through the Central American Mountains 
contributes to the formation of Tropical Cyclones in the Eastern Pacific. Also, it is confirmed that the ITCZ or monsoon trough 
plays a very important role in tropical cyclogenesis in this region and that the interaction between the gap winds and the ITCZ or 
monsoon trough creates more favorable conditions for cyclogenesis.
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METIMAGE - THE VISIBLE / INFRARED IMAGER (VII) FOR EPS-SG
Christian Bruens , Isabel Zerfowski

DLR Deutsches Zentrum für Luft- und Raumfahrt

ABSTRACT
The evolving needs of the meteorological community concerning the second generation of the EUMETSAT
 Polar System (EPS-SG) require the development of a high-performance multi-spectral imaging radiometer,
 the so-called Visible /  Infrared Imager (VII).  VII  is the successor of the AVHRR instrument on the current 
EPS/METOP  satellite  series  and  the  European  counterpart  to  the  US-American  VIIRS  (Visible  Infrared  
Imaging  Radiometer  Suite)  instrument  on  Suomi  NPP.  The  German  Space  Administration  DLR  and  
EUMETSAT agreed to implement the VII Mission in terms of the METimage instrument in the framework of 
a cooperation.
METimage  is  a  multi-purpose  instrument,  which  will  provide  high  resolution  cloud,  aerosol  and  water  
vapour products in addition to information on surface properties such as land and sea surface temperature,
 fire, vegetation, snow and sea ice imagery. The instrument concept and the expected performance will be 
presented.
The  METimage  instrument consists  of a  rotating  telescope  scanner  covering  the  large  swath  width  of  
about 2800 km, which is needed for a global coverage by a polar platform. The chosen instrument concept 
covers  a  spectral  range  from  443  nm  to  13.345  μm  and  provides  20  spectral  channels.  The  ground  
sampling distance is 500 m and 250 m for selected high-resolution channels.
The development of the METimage instrument has been contracted to Jena-Optronik. The current Phase 
B2  will  be  closed  with  a  preliminary  design  review  (PDR)  mid  2014.  METimage  is  expected  to  become  
operational in 2021 on board the first MetOp-SG satellite.
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TROPOSPHERIC EMISSIONS: MONITORING OF POLLUTION (TEMPO)
Kelly Chance 1 , Xiong Liu 1 , Raid Suleiman 1 , David Flittner 2 , Jassim Al-Saadi 2 , Scott Janz 3

(1) Harvard-Smithsonian Center for Astrophysics , (2) NASA Langley Research Center , (3) NASA Goddard Space Flight Center

ABSTRACT
TEMPO has been selected by NASA as the first Earth Venture Instrument. It will measure atmospheric pollution for greater North
 America from space using ultraviolet/visible  spectroscopy.  TEMPO measures from Mexico City  to  the Canadian tar/oil  sands,  
and from the Atlantic  to the Pacific,  hourly  and at  high spatial  resolution.  TEMPO provides a tropospheric  measurement  suite 
that  includes  the  key  elements  of  tropospheric  air  pollution  chemistry.  Measurements  are  from  geostationary  (GEO)  orbit,  to  
capture the inherent high variability in the diurnal cycle of emissions and chemistry. The small product spatial footprint resolves 
pollution  sources  at  sub-urban  scale.  Together,  this  temporal  and  spatial  resolution  improves  emission  inventories,  monitors  
population exposure, and enables effective emission-control strategies.

TEMPO takes  advantage  of  a  GEO host  spacecraft  to  provide  a  modest  cost  mission  that  measures  the  spectra  required  to  
retrieve O3,  NO2,  SO2,  H2CO, C2H2O2,  H2O,  aerosols,  cloud parameters,  and UVB radiation.  TEMPO thus measures the major  
elements, directly or by proxy, in the tropospheric O3 chemistry cycle. Multi-spectral observations provide sensitivity to O3 in the 
lowermost  troposphere,  reducing  uncertainty  in  air  quality  predictions  by  50%.  TEMPO quantifies  and  tracks  the  evolution  of  
aerosol loading. It provides near-real-time air quality products that will be made widely, publicly available.

TEMPO makes the first tropospheric trace gas measurements from GEO, by building on the heritage of five spectrometers flown 
in  low-earth-orbit  (LEO).  These  LEO  instruments  measure  the  needed  spectra,  although  at  coarse  spatial  and  temporal  
resolutions,  to the precisions required for  TEMPO and use retrieval  algorithms developed for  them by TEMPO Science Team 
members and currently running in operational environments. This makes TEMPO an innovative use of a well proven technique, 
able to produce a revolutionary data set.

TEMPO  provides  much  of  the  atmospheric  measurement  capability  recommended  for  GEO-CAPE  in  the  2007  National  
Research Council Decadal Survey, Earth Science and Applications from Space: National Imperatives for the Next Decade and 
Beyond.  GEO-CAPE is not  planned for  implementation this decade.  However,  instruments from Europe (Sentinel-4)  and Asia 
(GEMS)  will  form  parts  of  a  global  GEO  constellation  for  pollution  monitoring  later  this  decade,  with  a  major  focus  on  
intercontinental pollution transport. TEMPO will launch at a prime time to be a component of this constellation.
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APPLICATIONS OF JPSS IMAGERS AND SOUNDERS TO TROPICAL 
CYCLONE TRACK AND INTENSITY FORECASTING
Galina Chirokova 1 , Mark DeMaria 2 , Robert DeMaria 1 , Jack Dostalek 1

(1) CIRA Cooperative Institute for Research in the Atmosphere , (2) NOAA/NESDIS

ABSTRACT
Suomi National Polar-Orbiting Partnership satellite (SNPP) launched in October, 2011, is part of the Joint Polar Satellite System 
(JPSS), the next generation polar-orbiting operational environmental satellite system. SNPP carries five instruments, including 
Visible  Infrared  Imager  Radiometer  Suite  (VIIRS),  Cross-track  Infrared  Sounder  (CrIS)  and  Advanced Technology  Microwave 
Sounder (ATMS). The time scale of tropical cyclone track and intensity changes is on the order of 12 hours, which makes JPSS 
instruments well suited for the forecasting of these parameters. Two basic methods exist for improving tropical cyclone forecasts
 with  SNPP.  The first  is  to  assimilate  data  in  numerical  forecast  models,  and the  second is  to  improve analysis  and statistical  
post-processing forecast products. Our group is developing two applications focusing on the second approach.

The first application, the multi-spectral center fix algorithm, uses ATMS and VIIRS data for improving center location estimates of
 tropical  cyclones.  Locating  the  center  is  the  first  step  in  the  forecast  process,  and  the  accurate  center  estimate  impacts  all  
downstream  forecasts,  providing  better  satellite  intensity  estimates  and  better  numerical  model  forecasts.  Currently,  most  
existing  operational  center-fix  methods  are  subjective,  and  little  investigation  has  been  made  into  the  use  of  objective  
techniques. The goal of this project is to improve real-time estimates of tropical cyclone centers using machine learning methods
 in  conjunction  with  newly  available  satellite  data.  Preliminary  results  from  using  pressure  estimates  only  from  Advanced  
Microwave Sounding Unit  (AMSU) statistical  temperature retrievals for Atlantic,  for the years 2006-2011 (total  of 2012 cases), 
showed 10% improvement  in  accuracy in  comparison to the best  guess estimate available in  real  time.  The analysis  is  being 
improved  by  using  ATMS data  together  with  multi-spectral  imagery  from VIIRS,  including  the  low-light  imager.  Results  of  the  
improved analysis will be presented together with the discussion of the possible forecast improvements. 

The second application, the potential intensity estimate algorithm, is using temperature and moisture retrievals from ATMS and 
CrIS in  the near  storm environment  to  improve intensity  analysis  and forecasting.  Preliminary  results  demonstrate  that  ATMS 
produces much more realistic  temperature profiles as compared to AMSU-A. Specifically,  ATMS soundings better  resolve the 
warm  core  due  to  increased  horizontal  resolution  and  the  wider  swath  than  AMSU.  The  Maximum  Potential  Intensity  (MPI)  
estimate  is  one  of  the  key  parameters  in  the  operational  Logistic  Growth  Equation  Model  (LGEM),  the  statistical-dynamical  
intensity  forecast  model  which  currently  provides  smaller  forecast  intensity  errors  compared  to  regional  coupled  
ocean/atmospheres  models.  Information  available  from  new  instruments  is  being  incorporated  into  LGEM  to  improve  its  
performance.  Results  of  improved  MPI  estimates  will  be  presented  together  with  the  discussion  of  implications  for  LGEM  
forecast performance.

Disclaimer: The views, opinions, and findings contained in this article are those of the authors and should not be construed as 
an official National Oceanic and Atmospheric Administration (NOAA) or U.S. Government position, policy, or decision.
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NOAAS JOINT POLAR SATELLITE SYSTEM AND THE SUOMI NPP 
SATELLITE: DELIVERING THE NEXT GENERATION OF 

ENVIRONMENTAL EARTH OBSERVATIONS
Harry Cikanek , Ajay Mehta , Mitch Goldberg , John Furgerson

NOAA JPSS Program Office

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) is assigned primary responsibility for the 
1330  Local Time Ascending Node (LTAN) orbit and the Department of Defense (DoD) has responsibility 
for the 1730 LTAN orbit for the nation’s polar environmental satellites. The United States need for data 
from the 2130 LTAN orbit will be fulfilled through a partnership with the European Organisation for the 
Exploitation of Meteorological Satellites (EUMETSAT).
 
The Suomi National Polar-orbiting Partnership (Suomi NPP) mission is a bridge between NOAA and NASA
 legacy Earth observing missions and NOAA's next-generation Joint Polar Satellite System (JPSS). Suomi 
NPP flies for the first time the groundbreaking new Earth observing instruments that JPSS will use 
operationally.
Suomi NPP carries the following five sensors that were developed for the NPOESS program:
 

-          Visible/Infrared Imager Radiometer Suite (VIIRS) that provides advanced imaging and 
radiometric capabilities.

-          Cross-track Infrared Sounder(CrIS) that provides improved atmospheric moisture and 
temperature profiles in clear conditions.

-          Advanced Technology Microwave Sounder (ATMS) that provides improved 
atmospheric moisture and temperature profiles in cloudy conditions.

-          Ozone Mapping and Profiler Suite (OMPS) that provides improved vertical and 
horizontal measurements of the distribution of ozone in the Earth's atmosphere.

-          Clouds and the Earth’s Radiant Energy System (CERES) sensor that continues 
precise, calibrated global measurements of the earth's radiation budget.
 

Suomi NPP provides on-orbit testing and validation of sensors, algorithms, ground-based operations, and 
data processing systems that will be used in the operational JPSS mission. The JPSS-1 spacecraft will be 
launched into the afternoon orbit (scheduled for early 2017) to provide significantly improved operational 
capabilities and benefits to satisfy critical civil and national security requirements for space-based, 
remotely sensed environmental data.  NOAA is also committed to flying three instruments as part of the 
JPSS program which would not fit on the JPSS-1 spacecraft. These instruments are the Total Solar 
Irradiance Sensor (TSIS), the Advanced Data Collection System (ADCS) and the Search and Rescue 
Satellite (SARSAT). The first JPSS free flyer satellite is scheduled for launch in 2016. The JPSS mission 
constellation is expected to continue operations until about 2029 (program consisting of Suomi NPP, two 
JPSS satellites and two free flyer satellites).  The joint constellation of JPSS, DoD, and MetOp satellites 
will provide the international community global coverage from advanced atmospheric imaging and 
sounding instruments with a data refresh rate of approximately four to six hours. Several instruments on 
JPSS will improve capabilities for climate monitoring and provide measurements of a significant number of 
essential climate variables.

The presentation will provide an overview and programmatic status of the Suomi National Polar-orbiting 
Partnership and the Joint Polar Satellite System program. Included will be information on the performance
 of the Suomi NPP imager, sounder, and ozone sensors which will also be discussed further in other 
talks. Lastly, the JPSS User Engagement activities will be covered.
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LANDMARK DETECTION WITH METEOSAT THIRD GENERATION 
MISSION - INFRARED SOUNDER FOR IMAGE NAVIGATION AND 

REGISTRATION
Marine Claeyman 1 , Sandrine Mathieu 1 , Francis Olivier 1 , Sebastien Lambert 1 , Vincent Soulignac 1 

, Thomas Chambon 1 , Houria Madani 2

(1) Thales , (2) Carr Astronautics

ABSTRACT
The aim of the presentation is to describe the MTG/IRS landmark detection process that will be implemented in the Instrument 
Quality Tool (IQT) software developed by Thales Alenia Space for ESA. The Infrared Sounder (IRS) will provide hyper-spectral 
sounding information in two bands over the Earth disk with a spatial sampling of 4 km at nadir.

A particular emphasis is made on specific enhancements wrt  current MSG and IASI data processing (e.g.,  spectral  binning in 
atmospheric  transmission  window,  cloud  filtering,  local  rectification…).  Indeed,  landmark  stands  for  Ground  Control  Point  or  
geometric feature on the Earth surface with known location (mainly coastlines). The difference between the detected position of 
the  landmark  in  the  image  and  the  actual  one  is  used  as  input  information  for  the  Image  Navigation  and  Registration  (INR)  
process. These landmark observables data are used to navigate and to assess INR performance.

MTG-IRS  like  data  were  generated  using  IASI  spectra  to  evaluate  several  processes  linked  to  the  landmark  detection,  in  
particular the cloud detection and spectral binning. Results are presented and discussed.
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THE IASI-NG MISSION ONBOARD METOP-SG: SCIENTIFIC 
OBJECTIVES AND EXPECTED RESULTS

Cyril Crevoisier 1 , Cathy Clerbaux 2 , Vincent Guidard 3 , Thierry Phulpin 4 , Raymond Armante 1 , 
Brice Barret 5 , Claude Camy-Peyret 6 , Jean-Pierre Chaboureau 7 , Gaëlle Dufour 8 , Lydie Lavanant 9 ,

 Juliette Hadji-Lazarro 2 , Hervé Herbin 10 , Nicole Jacquinet-Husson 1 , Sébastien Payan 2 , Eric 
Péquignot 4 , Claudia Stubenrauch 1 , Pierre-François Coheur 11 , Marco Matricardi 12 , Carmine Serio 

13 , Fiona Smith 14 , Jonathan Taylor 14 , Alexander Uspensky 15

(1) LMD-CNRS Laboratoire de Météorologie Dynamique , (2) LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales , 
(3) CNRM Centre National de Recherches Météorologiques , (4) CNES Centre National d'Etudes Spatiales , (5) LA-CNRS 

Laboratoire d'Aérologie , (6) CNRS/IPSL Institut Pierre Simon Laplace , (7) LA-CNRS, Laboratoire d'Aérologie , (8) LISA-CNRS 
Laboratoire Interuniversitaire des Systèmes Amosphériques , (9) Météo-France , (10) LOA-CNRS Laboratoire d'Optique 

Atmosphérique , (11) Université Libre de Bruxelles , (12) ECMWF , (13) Basilicate University , (14) Met Office , (15) Science and 
Research Center on Space Hydrometeorology PLANETA

ABSTRACT
Thermal  infrared  sounders  onboard  polar-orbiting  platforms  are  now  playing  a  key  role  for  monitoring  the  atmospheric  
composition change.  Thanks to its  smart  combination of  large horizontal  swath,  good spectral  resolution and high radiometric  
performance,  the  IASI  instrument  developed  by  CNES  and  launched  by  Eumetsat  onboard  the  MetOp  satellite  series  is  
providing essential inputs for weather forecasting, for the monitoring of several essential climate variables, and for the study of 
atmospheric composition and pollution. IASI thus strongly benefits the NWP, chemistry and climate communities now connected
 through  the  GMES  initiative  (Sentinel  5,  MACC  project).  In  the  framework  of  the  EPS-SG  program  of  EUMETSAT,  CNES  is  
currently preparing the IASI-NG (IASI-New Generation) mission that will fly on the ESA MetOp-SG satellite series. 

The  mission  is  now moving  to  Phase-B  and  specifications  have  been  narrowed  to  an  improvement  of  the  spectral  resolution  
(factor  of  2 as compared to IASI)  and the radiometric  noise (factor  of  2 in the longwave,  better  in the shortwave and in some 
spectral regions particularly important for atmospheric composition). In this talk, we will discuss the science plan of IASI-NG that 
involves  the  NWP,  climate  and  atmospheric  composition  communities  and  is  structured  around  three  main  objectives:  (i)  
continuity of the MetOp series; (ii) improvement of vertical coverage, especially in the lower troposphere; (iii) improvement of the 
precision and detection threshold of atmospheric and surface components.
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FIRE MONITORING PRODUCTS BASED ON INFORMATION FROM 
MSG-SEVIRI: A SYSTEMATIC COMPARISON OVER BRAZIL

Carlos DaCamara 1 , Renata Libonati 2 , Malik Amraoui 1 , Alberto Setzer 2 , Teresa L. Rosa 1 , Isabel F.
 Trigo 1

(1) Universidade de Lisboa , (2) INPE Instituto Nacional de Pesquisas Espaciais

ABSTRACT
The  temporal,  spatial  and  spectral  characteristics  of  the  SEVIRI  instrument  on-board  the  MSG  series  
renders  its  satellites  especially  adequate  for  fire  monitoring  as  well  as  to  estimating  fire  intensity  and  
biomass consumption.
 
The following operational products covering the MSG disk are worth being mentioned:

The active fire monitoring (FIR) product, which originates at EUMETSAT and is available since the 
end of 2006;

1. 

The fire radiative power product (FRP) product, which originates at the SAF on Land Surface 
Analysis and is available since spring 2009;

2. 

The fire detection and monitoring (FD&M) product, which originates at the SAF on Land Surface 
Analysis and is available since the beginning of 2012;

3. 

The hot spot product, which originates at INPE (Brasil) and is available since 2007.4. 

Algorithms  aiming  at  identifying  pixel  affected  by  active  fires  rely  on  the  fact  that  most  fires  burn  at  
temperatures between 500 and 1200 K or even higher temperatures. At these temperatures, according to 
Planck's  theory  of  blackbody  radiation,  there  is  a  very  strong  emission  in  the  middle-infrared  (MIR)  at  
wavelengths  of  3–5  μm,  as  opposed to  the  background where  the  peaks  of  emission  are  located  in  the  
long-wave infrared (IR) at wavelengths on the order of 10 μm.

The aim of the present study is to perform a systematic comparison of the four products with the goal of  
identifying a set of optimal characteristics that are suitable to products related to fire detection and may be 
further used to estimate the degree of confidence of identified events. The study will focus on active fires 
over Brazil during the period of july-september 2010 which was characterized by high fire activity.
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RECENT IMPROVEMENTS ON OPERATIONAL GEOSTATIONARY 
WINDS AT EUMETSAT

Marie Doutriaux-Boucher , Regis Borde , Manuel Carranza
EUMETSAT

ABSTRACT
A  new  technique  to  derive  the  height  of  Meteosat  Second  Generation  (MSG)  winds  has  been  introduced  operationally  at  
EUMETSAT in September 2012. This technique maintains a closer link between the tracked pixels and the ones used for the 
vector height assignment and uses direct outputs from the EUMETSAT Cloud Analysis (CLA) pixel product. This technique led 
to  a  clear  improvement  for  the  derivation  of  high  and mid  level  winds.  However  the  quality  of  low level  winds were  degraded 
especially  in  areas  where  an  atmospheric  temperature  inversion  occurs.  In  those  regions,  the  winds  were  set  too  high  in  the  
atmosphere  and  they  could  not  be  assimilated  anymore  by  the  main  NWP  users  of  the  wind  products.  A  solution  has  been  
introduced to fix this feature.For the low level winds located in an area where an atmospheric temperature inversion exists, an 
inversion correction has been reintroduced in the algorithm. Unlike the correction done in CLA, no correction is applied for cloudy
 pixels warmer than the base of the atmospheric inversion layer. On average, the correction brings the low level winds 30 hPa 
lower  in  the  atmosphere.  In  this  presentation  the  status  of  the  MSG  operational  winds  will  be  discussed.  Further  possible  
operational improvements will be presented.
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SMOS DATA PRODUCTS AND APPLICATIONS: THE POTENTIAL FOR 
OPERATIONAL NUMERICAL WEATHER PREDICTION

Matthias Drusch 1 , Matthias Drusch 1 , Susanne Mecklenburg 2

(1) ESA/ESTEC , (2) ESA/ESRIN

ABSTRACT
SMOS is ESAs water mission observing key-elements of the Earth's water cycle. It features a novel instrument MIRAS; that is 
the first  synthetic  aperture L-band radiometer ever operated on an EO space mission.  High quality  measurements have been 
made since 2009 and operationally delivered to a large user community.  SMOS is also the first  Earth Explorer mission with a 
dedicated  Near-Real-Time processing  chain  for  its  Level  1  observations  in  the  operational  ground segment.  So far,  SMOS is  
performing  very  well  according  to  the  underlying  mission  requirements  for  the  satellite  and  the  ground  segment.  Over  land,  
polarized L-band brightness temperatures have been routinely monitored by ECMWF as part of the operational quality control. In
 parallel, the new Kalman filter based surface data assimilation system has been integrated and optimized to accommodate - for 
the  first  time  -  satellite  observations  in  the  soil  moisture  analysis.  Selected  results  on  the  impact  of  SMOS in  the  forecasting  
system will be presented together with a brief summary on the technical changes in the task scheduling. Due to the substantial 
changes in the dielectric properties the freezing and thawing of soils can also be monitored and a frost depth indicator can be 
derived from the Level 1 brightness temperatures. A first thaw / frost product has been extensively validated over Finland. It has 
been found that three frost depth classes (0-5, 5 - 10,> 10 cm) can be distinguished. Imagery for the 2010 to 2011 period also 
showed the late onset  of  winter  in  2011 as indicated through a delayed soil  freezing in  Northern Europe.  Over  ocean,  SMOS 
observations have been used to infer surface wind speeds under hurricane conditions. Data over hurricane Igor from September
 2010  revealed  that  surface  wind  speeds  estimated  from  SMOS  correlate  very  well  with  the  major  surface  wind  features;  in  
particular the radii of 34, 50, 64 knots and of maximum winds were found very consistent with model outputs. It was concluded, 
that  SMOS  brings  added  value  information  with  respect  to  METOP/ASCAT.  In  Polar  Regions,  sea  ice  thickness  has  been  
successfully derived up to a depth of 0.5 cm. The data are in good agreement with fractional ice coverage derived from passive 
microwave  sensors  operating  at  higher  frequencies  and  ice  thickness  estimates  obtained  through  MODIS  for  the  Kara  Sea.  
Based on SMOS, a daily ice product is being produced operationally from 2013 onwards with a 24-hour latency.
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OPERATIONAL ICE CHARTING IN MOONLIGHT AND THE USE OF 
REAL-TIME SUOMI NPP VIIRS DATA AT SMHI

Adam Dybbroe , Anna Geidne , Martin Raspaud
SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT

The Swedish Meteorological  and Hydrological  Institute  (SMHI)  has the national  responsibility  for  the real-time monitoring  and 
mapping  of  the  Sea  Ice  conditions  in  the  Swedish  waters.  Access  to  near-real  time  satellite  remote  sensing  data  is  a  crucial  
source of information to fulfill these requirements.

Active measurements as provided by the Synthetic Aperture Radar (SAR) system on board Radarsat-2 is indispensable due to 
its  high  spatial  resolution  and  all  weather  capability.  SAR  data,  however,  have  a  limited  spatial  coverage,  are  not  always  
routinely available in near real time, access is not free and there is no direct broadcast. Therefore, in addition to SAR passive 
data from AVHRR (NOAA and Metop satellites) and MODIS (Aqua and Terra) are used. Since the winter 2012-2013 season also
 direct readout data from the Visible Infrared Imaging Radiometer Suite (VIIRS) on board the Suomi NPP satellite are used. 

The  real  time  VIIRS  data  have  proven  to  become  an  important  asset  for  the  Swedish  Ice  Charting  Service,  through  its  high  
spatial and spectral resolution, wide swath, and its capability to measure reflected moonlight in the otherwise persistently dark 
winter conditions in the Bothnian Bay.

Since December 2012 the Nowcasting SAF Polar Platform System (PPS) runs operationally on locally received Suomi NPP data
 and thus VIIRS cloud parameters are available in real time. Together with the Imagery products based on the Day-Night Band 
(DNB) and I- and M-bands the VIIRS cloud parameters are now an integral part of the satellite data support for Nowcasting and 
short range forecasting at SMHI.

Here  we  will  demonstrate  the  usefulness  of  real  time  VIS/NIR  and  Infrared  data  from  first  of  all  VIIRS  in  the  operational  
forecasting at SMHI.
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METOP-SG ICI: WHAT CAN BE LEARNT FROM EXISTING SUB-MM 
SATELLITE SENSORS?

Patrick Eriksson 1 , Stefan Buehler 2 , Yasuko Kasai 3 , Hideo Sagawa 3 , Dong Wu 4

(1) Chalmers University of Technology , (2) Luleå University of Technology , (3) NICT - National Institute of Information and 
Communications Technology , (4) NASA/Goddard Space Flight Center

ABSTRACT
One of the instruments planned for the MetOp second generation satellite series is the Ice Cloud Imager (ICI). This radiometer 
will have channels between 183 and 664 GHz. Hence, ICI will be the first space-based downward-looking instrument operating 
at  sub-mm  wavelengths,  while  several  sub-mm  limb  sounders  already  exist;  Odin-SMR,  Aura  MLS  and  SMILES.  Can  these  
instruments help us to prepare for the ICI mission?

The  answer  is  yes.  In  fact,  some  of  the  cloud  ice  retrievals  developed  for  these  instruments  make  use  of  the  same  basic  
measurement  principle  as ICI.  All  the mentioned limb sounders scan down to at  least  surface level,  and for  such low tangent  
altitudes  the  lower  troposphere  acts  as  the  "radiative  background"  for  the  observations  (in  contrast  to  cold  space  at  higher  
tangent altitudes). In this geometry, by redirecting the emission from lower altitudes, ice particles cause a decrease in recorded 
brightness temperature. The difference to ICE is that the limb sounders perform these measurements at a considerably higher 
incidence angle.

Low tangent  altitude retrievals  were first  developed for  Aura  MLS (Wu et  al,  2006),  and have been given further  attention  for  
Odin-SMR  and  SMILES.  The  later  retrievals  are  based  on  ARTS  (Eriksson  et  al,  2011),  a  software  handling  3D-spherical  
radiative transfer considering full  polarisation, implying that very detailed forward modelling of ICI is possible. Stable retrievals 
with an IWP detection threshold of about 5g/m2 have been demonstrated (Eriksson et al, 2007), as well as that it is possible to 
use "water  vapour  screening"  to  obtain  a  coarse IWC profile  and how systematic  errors  due to  cloud inhomogeneities  (beam 
filling) can be avoided (Rydberg et al, 2009). The data have been used, for examle, to demonstrate strong diurnal IWC variations
 in the tropics, by combining Odin-SMR and CloudSat retrievals (Eriksson et al, 2011).

Technical  remarks  include  that  the  radiometric  sensitivity  not  necessarily  is  limited  by  thermal  noise  and  that  the  polarisation  
response of the receiver determines the impact of particle asphericity. None of the limb sounders can give good a good estimate 
on expected difference between V- and H-polarisation.

Another  basic  property  of  ICI  is  the  broad  wavelength  coverage,  which  is  required  to  disentangle  variations  in  ice  mass  and  
(mass-effective) particle size. Aura MLS has some potential in this direction, but this has not yet been investigated in detail, while
 the property is completely lacking for Odin-SMR and SMILES.
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SSALTO/DUACS MULTI-MISSION ALTIMETER CENTER: RECENT 
CHANGES AND IMPROVEMENTS

Yannice Faugere 1 , Marie-Isabelle Pujol 1 , Gérald Dibarboure 1 , Fréderique Briol 1 , Sylvie Labroue 1 
, Emilie Bronner 2

(1) CLS Collecte Localisation Satellites , (2) CNES Centre National d'Etudes Spatiales

ABSTRACT
During the last 20 years, altimeter Level 3 (along-track cross-calibrated SLA) and Level 4 products (merging multiple sensors as 
maps or  time series)  were developed in  parallel  with  L2 (a.k.a  GDR) processing improvements.  Directly  usable  and easier  to  
manipulate, L3/4 products are now vastly used in the user community. They contribute to various studies in different fields that 
cover  the ocean,  from climate and meteorological  phenomena,  to  geophysics  and biology.  The quality  and precision of  these 
products  were  periodically  improved,  taking  advantage  of  new  missions  and  datasets  of  opportunity,  advanced  altimeter  
technology,  improved  L2  processing,  but  also  from  a  better  understanding  of  the  ocean  stemming  from  the  analysis  of  past  
records. Moreover, as applications become more and more diversified, L3/L4 products are evolving to better fit users’ needs.

Ongoing Improvements to secure multi-mission products

During 2012, the DUACS system was significantly modified to take into account important changes in the altimeter constellation. 
In early 2012, Jason-1 and Envisat, two older satellites of the altimeter constellation, have been impacted by severe anomalies. 
Jason-1 measurements were unavailable for few weeks in February and then March/April 2012. It was finally moved on its “end 
of  life”  geodetic  orbit  and  reintegrated  in  the  DUACS  system  in  late  April  2012.  Additionally,  in  early  April  2012,  the  
communication links with the Envisat satellite were suddenly lost, inducing unavailability of the measurements since this date. In 
the  same  time,  efforts  were  done  to  integrate  the  Cryosat-2  mission  into  the  system.  Initially  aimed  at  ice  observation,  the  
mission provides opportunity data on ocean as well. System and algorithm upgrades are being worked on to use this additional 
dataset in the multi-satellite system by mid-2012. The efforts to secure the multi-mission products will continue in 2013 with the 
integration of AltiKa and Sentinel3 data.

Improved altimeter data processing

In order to improve the quality and precision of the products, work is on going to implement new algorithms and new processing 
of the altimeter data. An important improvement will  be the use of a new reference period, taking into account the 20 years of 
altimeter data now available. This will lead to more pertinent sea level anomalies. The absolute topography will not be impacted.
In parallel, effort will be done to improve the precision of the product at climatic scales as well as mesoscales. Additionally, the 
mapping process will also be improved, with amongst others, the use of reprocessed correlation scales and adjusted altimeter 
errors.

A  full  reprocessing  of  the  20  years  of  altimeter  data  is  on  going.  This  reprocessing  will  take  into  account  all  the  recent  
improvement in order to generate a consistent altimeter data set. The altimeter standards will be updated with the more accurate
 standards and the inter-calibration process, allowing to reduce the bias between the different missions, will be improved, taking 
into account the global MSL consistency. The DT products will be updated for late 2013.
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HEIGHT CORRECTION OF AMVS WITH AIRBORNE LIDAR 
OBSERVATIONS

Kathrin Folger 1 , Harald Anlauf 2 , Alexander Cress 2 , Heiner Lange 1 , Martin Weissmann 1

(1) Hans-Ertel-Centre for Weather Research, Data Assimilation Branch, Ludwig-Maximilians-Universität München , (2) DWD 
Deutscher Wetterdienst

ABSTRACT
Uncertainties in the height  assignment of  Atmospheric  Motion Vectors (AMVs) are the main contributor  to the total  AMV wind 
error. These uncertainties introduce errors that can be horizontally correlated over several hundred kilometers, which poses a 
severe  issue  for  their  assimilation  in  NWP models.  For  this  reason,  we  investigate  how  to  improve  the  height  assignment  of  
AMVs, at first with independent airborne lidar observations and by treating AMVs as layer-winds instead of winds at a discrete 
level. In a second step, AMVs are now experimentally corrected with CALIPSO satellite observations based on the results of the 
airborne study.

The airborne lidar-AMV height correction reveals that the wind error of AMVs can be reduced by 10-15% when AMV winds are 
assigned to a 100-150 hPa deep layer beneath the cloud top derived from nearby lidar observations. The correction is performed
 using airborne lidar observations during the THORPEX Pacific Asian Regional Campaign 2008. In addition to the reduction of 
AMV errors, the lidar-AMV height correction is expected to reduce the correlation of AMV errors as lidars provide independent 
information on cloud top heights.

Furthermore, AMVs have been compared to dropsonde and radiosonde winds averaged over vertical layers of different depth to 
investigate the optimal height assignment for AMVs in data assimilation. Consistent with previous studies, it is shown that AMV 
winds better match sounding winds vertically averaged over ~100 hPa than sounding winds at a discrete level. The comparison 
to deeper layers further reduces the RMS difference, but introduces systematic differences of wind speeds.
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JOINT POLAR SATELLITE SYSTEM'S OPERATIONAL AND RESEARCH
 APPLICATIONS

Mitchell Goldberg 1 , Ingrid Guch 2

(1) NOAA/NESDIS , (2) NOAA/NESDIS/STAR

ABSTRACT
The Joint  Polar  Satellite  System is  NOAA’s  new operational  satellite  program and  includes  the  Suomi  National  Polar-orbiting  
Partnership (NPP) as a bridge between NOAA’s operational Polar Orbiting Environmental Satellite (POES) series, which began 
in 1978, and the first JPSS operational satellite scheduled for launch in 2017. JPSS provides critical data for key operational and
 research applications, and includes: •  Weather forecasting –  data from the JPSS Cross-track Infrared Sounder (CrIS) and the 
Advanced Technology Microwave Sounder (ATMS) are needed to forecast weather events out to 7 days. Nearly 85% of all data 
used in weather forecasting are from polar orbiting satellites. • Environmental monitoring – data from the JPSS Visible Infrared 
Imager  Radiometer  Suite  (VIIRS)  are  used  to  monitor  the  environment  including  the  health  of  coastal  ecosystems,  drought  
conditions,  fire,  smoke,  dust,  snow  and  ice,  and  the  state  of  oceans,  including  sea  surface  temperature  and  ocean  color.  •  
Climate  monitoring  –  data  from JPSS instruments,  including  OMPS,  CERES and  TSIS  will  provide  continuity  to  climate  data  
records established using NOAA POES and NASA Earth Observing System (EOS) satellite observations. These data records 
provide  a  unified  and  coherent  long-term  observation  of  the  environment;  the  records  and  products  are  critical  to  climate  
modelers, scientists, and decision makers concerned with advancing climate change understanding, prediction, mitigation and 
adaptation strategies, and policies. To bridge the gap between products and applications, the JPSS Program has established a 
proving ground program to optimize the use of JPSS data with other data sources to improve key products and services. At the 
user conference, a number of operational and research applications will be discussed, including the use of CrIS and ATMS for 
improved weather forecasting, the use of VIIRS for environmental monitoring of sea ice, smoke, fire, floods, droughts, coastal 
water quality (e.g. harmful algal blooms), and OMPS for monitoring ozone and aerosol and sulfur dioxide. Demonstrations of the 
new day night band on VIIRS for enhanced nighttime environmental monitoring, and case studies, including Hurricane Sandy, 
will be presented.
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CHALLENGES FOR SOIL MOISTURE RETRIEVAL FROM C-BAND 
BACKSCATTER MEASUREMENTS IN ARID AND SEMI-ARID 

ENVIRONMENTS
Sebastian Hahn , Wolfgang Wagner , Mariette Vreugdenhil , Thomas Melzer , Ayman Abdulrahman

Technische Universität Wien

ABSTRACT
Space-borne  scatterometers  have  proven  to  be  a  valuable  tool  for  deriving  soil  moisture  information  over  land.  A  strong  
relationship  between  the  scatterometer  backscatter  measurements  and  the  different  dielectric  properties  of  dry  and  wet  soil  
made this possible in the first place. However, this assumption does often not hold in arid and semi-arid environments. In order 
to obtain correct and accurate soil  moisture information also in these areas, changes in surface characteristics influencing the 
backscatter  and  its  dynamics  needs  to  be  understood.  This  study  examines  the  different  circumstances  affecting  backscatter  
measurements  in  arid  and  semi-arid  environments,  which  are  important  in  the  context  of  the  semi-empiric  change  detection  
method for soil moisture retrieval implemented in WARP (WAter Retrieval Package). It was found that especially sand deserts 
are  prone  to  be  affected  by  azimuthal  anisotropy  and  Bragg  scattering,  which  is  consistent  with  previous  studies.  The  new  
aspect,  however,  is  that  also  seasonal  characteristics  of  anisotropy  have  been  observed.  Another  remarkable  finding  of  this  
study  was  unexpected  backscatter  increase  during  dry  spells  in  areas  identified  as  alluvial  fans  and  pediments.  A  good  
understanding of backscatter characteristics in arid regions and their underlying physical processes is relevant on the one hand 
for  corrections  purposes  (e.g.  during  soil  moisture  retrieval)  and  on  the  other  hand  for  the  identification  of  new  possible  
applications of scatterometer measurements in this environment.
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RAIN RATE RETRIEVAL USING POLARIMETRIC GNSS SIGNALS
An Hao 1 , Yan Wei 2 , Fu Yang 3 , Han Ying 4 , Wang Xin 5 , Ai Weihua 2

(1) College of Meteorology and Oceanography, PLA University of Science and Technology , (2) College of Meteorology and 
Oceanography, PLA University of Science and Technology, Nanjing, China , (3) Beijing Institute of Applied Meteorology, Beijing, 

China , (4) Beijing Institute of Petrochemical Technology, Beijing, China , (5) Institute of Applied Meteorology, Beijing, China

ABSTRACT
GNSS (Global Navigation Satellite System) is a satellite system whose applications are becoming more and more popular 

and  comprehensive  in  the  world.  Four  GNSS  systems  are  currently  in  construction  or  operation:  the  United  States'  Global  
Positioning System (GPS), the Russian Federation's Global Orbiting Navigation Satellite System (GLONASS), Europe's Galileo, 
and China’s BeiDou Navigation Satellite System. It is not only used to pinpoint the geographic location of a user's receiver, but to
 boost  productivity  in  land  transportation,  surveying  and  mapping,  agriculture,  earth  sciences,  space  etc.  Also,  along  with  the  
GPS  meteorology’s  (GPS/MET)  development,  the  meteorological  and  oceanographic  parameters  such  as  soil  moisture,  
Precipitable Water Vapor (PWV), temperature profile, thickness of snow cover and sea ice can be obtained from GNSS signals. 
Each GNSS satellite transmits a right hand circularly polarized L-band signal at frequencies from 1.164GHz to 1.6155GHz.The 
signals at the frequencies are affected by meteorological or oceanographic parameters and the measurements of the influence 
can be used to retrieve the parameters.

In this article, a new way to estimate rain rate was studied. Rain rate has traditionally been computed using rain gauge, radar 
reflectivity  data  and  special  differential  phase;  our  research,  however,  indicates  that  using  ground-based  GNSS  sensing  
technique has some advantages over the past ways for rain rate estimation, which hasn’t been studied yet. This paper presents 
the depolarization characteristics of GNSS signals due to rain based on the oblate spheroid raindrop model and Marshall-Palmer
 rain  drop  size  distribution  model  across  the  earth-space  rain  path.  The  cross-polarization  discrimination  (XPD)  defined  to  
describe the effect of depolarization vs. rain rate(R) was calculated. The results show that the XPD is sensitive to rain rate and 
the XPD-R relation can be used to evaluate rain rate. In addition, the effect of elevation of GNSS satellites was also calculated, 
which displays that rain rate can be estimated at various elevations. The results obtained in this work will find applications in the 
nowcasting automated detection of global heavy rain reconnaissance.
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CLEAR-SKY AND CLOUDY ATMOSPHERE AND SURFACE 
RETRIEVALS IN PRINCIPAL COMPONENT SPACE FROM IASI, ARIES 

AND OTHER SENSORS USING THE HAVEMANN-TAYLOR FAST 
RADIATIVE TRANSFER CODE (HT-FRTC)

Stephan Havemann , Anthony Baran , Jean-Claude Thelen , Jonathan Taylor
Met Office

ABSTRACT
The  Havemann-Taylor  Fast  Radiative  Transfer  Code  (HT-FRTC)  is  based  on  Principal  Components  and  allows  the  fast  
simulation of hyperspectral (satellite, air-borne and ground-based) sensors.
For  the  simulation  of  scattering  by  clouds  and aerosols,  a  spherical  harmonics  line-by-line  code  has  been integrated  into  the  
HT-FRTC, which is very similar to the Edwards-Slingo (ES) band radiation code.

The  HT-FRTC  has  been  incorporated  into  a  one-dimensional  variational  (1D-Var)  retrieval  system  that  also  works  solely  in  
Principal Component (PC) space. This keeps the dimensions of the matrices involved small. The solution of the full non-linear 
problem is achieved with an iterative Levenberg-Marquardt minimization procedure. The variational retrieval system creates a lot
 of diagnostics, in addition to the solution, like the degrees of signal as a measure of information content gained.

The state  vector  includes the vertical  profiles  of  atmospheric  temperature,  water  vapour  and ozone,  and potentially  any other  
trace gases contained in HITRAN as well as the surface temperature and surface emissivity / reflectivity (the latter begin again 
represented in principal components).
For  a scattering atmosphere,  cloud parameters and aerosol  parameters have been added to the state vector.  All  state vector  
elements can be retrieved simultaneously or alternatively some elements of the state vector can be kept fixed and not retrieved. 
The  cloud  part  of  the  state  vector  for  cirrus  cloud  includes  cloud-top  pressure,  ice  water  content,  cloud  fraction  and  cloud  
thickness. For water cloud there is also an effective droplet size.

This code has been used to retrieve atmospheric and cloud parameters from IASI and from the ARIES (Atmospheric Research 
Interferometer Evaluation System) instrument, which was flying on board of the Met Office BAe-146 research aircraft to coincide 
with a IASI overpass. For cases of semi-transparent cirrus over sea and over land, simultaneous retrievals of vertical profiles of 
temperature  and  humidity  as  well  as  cloud  and  surface  properties  were  obtained  from  both  IASI  and  ARIES,  which  will  be  
presented.

Cloud retrieval results using the exact spherical harmonics scattering code are compared to those using various approximations 
like Chou scaling for the scattering and a grey cloud representation.

The  HT-FRTC  has  also  been  used  to  retrieve  the  surface  properties  from  airborne/spaceborne  hyperspectral  radiance  
measurements.
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3RD PARTY DATA SERVICES AT EUMETSAT
Thomas Heinemann , Susanne Dieterle , Simon Elliott

EUMETSAT

ABSTRACT
The  operational  availability  of  satellite  data  in  near-real  time  is  crucial  for  many  meteorological  and  oceanographic  
applications. EUMETSAT, as a satellite data provider, has a reliable and well established data dissemination infrastructure to 
provide  data  from EUMETSAT satellites  to  users  in  Europe,  Africa  and  South  America  via  EUMETCast,  and  globally  via  the  
GTS.   During the last decade these dissemination mechanisms have been used more and more to distribute also available 
data  from  non-EUMETSAT  missions  to  the  user  community.   If  required  by  the  users,  additional  data  processing  or  data  
reformatting  is  performed  by  EUMETSAT.  These  services  include  or  will  include  in  the  near  future  data  from  the  following  
satellite missions and instruments: DMSP series (SSMIS), EOS (MODIS), Oceansat-2 (OSCAT), SMOS (MIRAS), FY3 (MWHS, 
MWTS), Megha-Tropiques (SAPHIR, MADRAS), SUOMI NPP/JPSS (ATMS, CrIS), SARAL, NOAA 15-18 (AMSU, MHS, HIRS).

In cooperation with its  member states and based on their  requirements,  EUMETSAT continuously  extends theses services to 
new satellites and instruments not only from operational agencies but also to routinely available data from research missions.
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MULTI-SENSOR FIELD STUDIES OF LIGHTNING AND IMPLICATIONS 
FOR MTG-LI

Hartmut Höller 1 , Hans-Dieter Betz 2 , Carlos Morales 3 , Richard J. Blakeslee 4 , Jeffrey C. Bailey 5 , 
Rachel I. Albrecht 6

(1) Deutsches Zentrum für Luft- und Raumfahrt (DLR), Institut für Physik der Atmosphäre, Oberpfaffenhofen, Germany , (2) Physics 
Department, University of Munich, Germany , (3) Universidade de São Paulo, Instituto de Astronomia, Geofisica e Ciências 

Atmosféricas, São Paulo, Brazil , (4) NASA Marshall Space Flight Center, Huntsville, USA , (5) University of Alabama, Huntsville, 
USA , (6) Instituto Nacional de Pesquisas Espaciais (INPE), Cachoeira Paulista, Brazil

ABSTRACT
Future geostationary satellite  systems will  offer  a  variety  of  improved observing capabilities  which will  be extremely useful  for  
many  applications  like  numerical  weather  forecasting,  nowcasting  of  severe  weather,  climate  research  or  hydrology.  The  
planning for MTG (Meteosat Third Generation) includes an optical lightning imager (LI) as part of the payload. One requirement 
for  a  proper  interpretation  of  these  optical  data  is  a  better  understanding  of  what  components  of  a  flash  are  to  be  seen  from 
space and how these observations relate to ground based radio frequency observations. Therefore, the objectives of the present
 study  concern  the  improvement  of  the  understanding  of  the  complex  lightning  process  which  then  enables  a  proper  
interpretation of the optical data.

For  assessing  the  future  performances  and  benefits  of  a  geostationary  lightning  sensor  this  study  takes  advantage  of  the  
comprehensive  lightning  data  sets  obtained  from  the  recent  CHUVA  field  experiment  performed  in  Brazil.  (CHUVA  -  Cloud  
processes  of  tHe  main  precipitation  systems  in  Brazil:  A  contribUtion  to  cloud  resolVing  modeling  and  to  the  GPM  (GlobAl  
Precipitation Measurement)). During the rainy season of 2011-2012 a large number of ground based lightning detection systems
 was set up in the Sao Paulo area in Brazil. In the present study we look at the detailed radio frequency (RF) based observation 
from LINET (Lightning detection network operated by DLR, nowcast and USP) and observing strokes in the VLF/LF (very low 
and  low  frequency)  range,  the  LMA  (Lightning  mapping  array)  from  NASA  observing  RF  sources  in  the  VHF  (very  high  
frequency)  range  and  the  TRMM-LIS  (Tropical  Rainfall  Measuring  Mission-Lightning  Imaging  Sensor)  optical  space  borne  
lightning imager. The LIS is used as a reference instrument for the future MTG-LI sensor as well as for the corresponding GLM 
sensor  (Geostationary  Lightning  Mapper)  on  GOES-R.  Thus  it  is  possible  to  study  the  relations  between  the  RF  and  optical  
signals  from  lightning  in  detail  and  to  assess  the  performance  of  the  future  geostationary  observations  from  a  set  of  proxy  
satellite data generated from the ground based observations.  

In confirmation of previous studies, it was found that often a direct temporal coincidence of RF signals (LINET strokes) and optical pulses 
(LIS groups) exists. The short baseline configuration of LINET allowed to observe the strokes mapping the flash branches similar to LMA, 
but by locating the limited number of strong cloud strokes rather than a large number of weak source points from leader steps. An initial 
breakdown phase of vertically propagating sources can often be found in LINET and LMA data. The higher level LINET and LMA signals 
have higher probability to be optically detected. Lower level LINET and LMA signals are optically detected from above in case of missing 
high level precipitation as inferred from radar observations provided by USP. The new comprehensive data set allows for constructing proxy
 data for the future geostationary lightning mappers.
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MISR STEREO OBERSERVATIONS OF KÁRMÁN VORTEX STREETS
Akos Horvath 1 , Kevin Mueller 2

(1) Leibniz Institute for Tropospheric Research , (2) JPL Jet Propulsion Laboratory

ABSTRACT
Mesoscale  vortices  often  develop  in  the  wake  of  mountainous  islands  when  the  boundary  layer  is  well  
mixed and capped by a strong inversion below the mountaintop.  These island wakes frequently  take the 
form of a Kármán vortex street comprising a train of counterrotating vortices, which can extend hundreds of
 kilometers  downwind.  Such  vortex  trains  still  pose  a  challenge  to  atmospheric  modeling,  as  they  are  a  
complex three-dimensional analog of the classic vortex pattern observed in two-dimensional inviscid flow 
around  a  bluff  obstacle.  To  aid  numerical  simulations,  we  present  MISR  (Multiangle  Imaging  
SpectroRadiometer)  measurements  of  cloud-motion  wind  and  cloud-top  height  for  a  few  well-developed  
Kármán  vortex  streets.  The  newly  upgraded  stereo  algorithm  allowed  the  experimental  retrieval  of  the  
horizontal  wind vector  (both along-track and cross-track components)  at  4.4-km resolution,  in  addition to  
the  operational  1.1-km  resolution  cross-track  wind  and  cloud-top  height  products.  We  show  that  these  
high-resolution  MISR  retrievals  could  well  capture  the  fine  structure  of  island  wake  flows,  including  the  
counter-rotating vortex  pairs.  The MISR-observed magnitude and downwind-decreasing trend of  vorticity  
were  also  in  good  quantitative  agreement  with  recently  published  results  from  idealized  large  eddy  
simulations. The aspect ratio and dimensionless width of vortex streets derived from MISR imagery were 
within  the  range  of  previous  satellite-based  estimates  and  generally  exceeded  the  values  predicted  by  
similarity theory for inviscid laboratory flow.
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THE GLOBAL PRECIPITATION MEASUREMENT (GPM) MISSION: 
OVERVIEW AND U.S. STATUS

Arthur Hou 1 , Ardeshir Azarbarzin 1 , Ramesh Kakar 2 , Steven Neeck 2

(1) NASA Goddard Space Flight Center , (2) NASA

ABSTRACT
The  Global  Precipitation  Measurement  (GPM)  Mission  is  an  international  satellite  mission  specifically  designed  to  unify  and  
advance precipitation measurements from a constellation of research and operational microwave sensors. NASA and the Japan 
Aerospace Exploration Agency (JAXA) will  launch in 2014 the GPM Core Observatory in a 65o non-Sun-synchronous orbit  to 
serve  as  a  physics  observatory  and  a  transfer  standard  for  inter-calibration  of  constellation  radiometers.  The  GPM  Core  
Observatory will  carry  a Ku/Ka-band Dual-frequency Precipitation Radar  (DPR) and a conical-scanning multi-channel  (10-183 
GHz) GPM Microwave Radiometer (GMI). 

In addition to the Core Observatory, the GPM constellation consists of (1) Special Sensor Microwave Imager/Sounder (SSMIS) 
instruments  on  the  U.S.  Defense  Meteorological  Satellite  Program  (DMSP)  satellites,  (2)  the  Advanced  Microwave  Scanning  
Radiometer-2  (AMSR-2)  on  the  GCOM-W1  satellite  of  JAXA,  (3)  the  Multi-Frequency  Microwave  Scanning  Radiometer  
(MADRAS) and the multi-channel  microwave humidity sounder (SAPHIR) on the French-Indian Megha-Tropiques satellite,  (4) 
the  Microwave  Humidity  Sounder  (MHS)  instruments  on  the  National  Oceanic  and  Atmospheric  Administration  (NOAA)  Polar  
Orbiting Environmental Satellites (POES), (5) the MHS instruments on MetOp satellites launched by the European Organisation 
for the Exploitation of Meteorological Satellites (EUMETSAT), (6) the Advanced Technology Microwave Sounder (ATMS) on the 
National  Polar-orbiting  Operational  Environmental  Satellite  System  (NPOESS)  Preparatory  Project  (NPP),  and  (7)  the  ATMS  
instruments on the NOAA-NASA Joint Polar Satellite System (JPSS) satellites. Each constellation member may have its unique 
scientific  or  operational  objectives  but  contributes  microwave  observations  to  GPM  for  the  generation  and  dissemination  of  
unified global precipitation data products.

Currently  global  rainfall  products  combine  observations  from  a  network  of  uncoordinated  satellite  missions  using  a  variety  of  
merging  techniques.  GPM  will  provide  the  next-generation  of  precipitation  products  characterized  by:  (1)  more  accurate  
instantaneous precipitation estimate (especially for light rain and cold-season solid precipitation), (2) intercalibrated microwave 
brightness  temperatures  from  constellation  radiometers  within  a  consistent  framework,  and  (3)  unified  precipitation  retrievals  
from  constellation  radiometers  using  a  common  a  priori  hydrometeor  database  consistent  with  combined  radar/radiometer  
measurements by the GPM Core Observatory. 

As a science mission with integrated applications goals, GPM will advance the understanding of global water cycle variability in a
 changing  climate  by  offering  insights  into  3-dimensional  structures  of  hurricanes  and  midlatitude  storms,  microphysical  
properties  of  precipitating  particles,  and latent  heat  associated with  precipitation  processes.  The GPM Mission will  also make 
data  available  in  near  realtime  (within  3  hours  of  observations)  for  societal  applications  ranging  from  position  fixes  of  storm  
centers, numerical weather prediction, flood forecasting, freshwater management, landslide warning, crop prediction, to tracking 
of water-borne diseases.

This  presentation  will  report  on  the  status  of  the  GPM  mission  in  the  United  States  in  preparation  for  the  Core  Observatory  
launch in early 2014.
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PERFORMANCE AND SCALABILITY OF THE COMMUNITY RADIATIVE 
TRANSFER MODEL (CRTM) ON GPUS: THE INFRARED 

ATMOSPHERIC SOUNDING INTERFEROMETER (IASI) CASE STUDY
Jarno Mielikainen 1 , Bormin Huang 1 , H.-L. Allen Huang 1 , Tsengdar Lee 2 , Mitchell Goldberg 3

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) NASA , (3) NOAA/NESDIS

ABSTRACT
Current satellite hyperspectral sounders, such as the Atmospheric Infrared Sounder (AIRS), the Infrared Atmospheric Sounding 
Interferometer (IASI) and the Cross-Track Infrared Sounder (CrIS), can make thousands of spectral measurements in each field 
of view. The radiative transfer code performance in operational numerical weather prediction systems worldwide still  limits the 
number of channels we can use in hyperspectral sounders to only a few hundreds. Computationally efficient radiative transfer 
codes  are  needed  to  accelerate  and  maximize  the  assimilation  of  satellite  observations.  The  Community  Radiative  Transfer  
Model (CRTM) is a fast radiative transfer model developed by the U.S. Joint Center for Satellite Data Assimilation (JCSDA) for 
calculating  the  Earth  radiances  observed  by  satellite  infrared  and  microwave  sensors.  The  CRTM  takes  into  account  the  
radiance emission and absorption of various atmospheric gaseous as well as the emission and the reflection of various surface 
types. Two different transmittance algorithms are currently available in the CRTM OPTRAN: Optical Depth in Absorber Space 
(ODAS) and Optical Depth in Pressure Space (ODPS). ODAS in the current CRTM allows two variable absorbers (water vapor 
and ozone). In this paper, we examine the feasibility of using graphics processing units (GPUs) to accelerate the CRTM with the 
ODAS  transmittance  model.  Using  commodity  GPUs  for  accelerating  CRTM  means  that  the  hardware  cost  of  adding  high  
performance  accelerators  to  computation  hardware  configuration  are  significantly  reduced.  Our  results  show  that  GPUs  can  
provide significant speedup over conventional processors for the 8461-channel IASI hyperspectral sounder. In particular, a GPU 
on  the  dual-GPU  NVIDIA  GTX  590  card  can  provide  a  speedup  339x  for  the  single-precision  version  of  the  CRTM  ODAS  
compared  to  its  serial  Fortran  counterpart  running  on  Intel  i7  920  CPU.  Furthermore,  two  NVIDIA  GTX  590  cards  provided  
speedups of 190x and 1246x for the double-precision and single-precision versions of ODAS, respectively.
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A FUTURE GEOSTATIONARY HYPERSPECTRAL SENSOR SYSTEM - 
SOUNDING AND TRACKING OBSERVATORY FOR REGIONAL 

METEOROLOGY (STORM) CONSTELLATION
Hung Lung Allen Huang 1 , William Smith 1 , Hank Revercomb 1 , David Crain 2 , Eugene Pache 2

(1) University of Wisconsin-Madison , (2) GeoMetWatch

ABSTRACT
GeoMetWatch (GMW) is the first, and currently the only, commercial company licensed by the US Government plan to operate a
 global  geostationary high temporal  (~minutes)  resolution imaging (2-4 km spatial  resolution)  and sounding (~0.6 cm-1  spectral  
resolution with ~1,800 channels) system. GMW is to leverage state-of-the-art technology developed through the NASA GIFTS 
and  NOAA  HES  programs  to  deploy  a  six-satellite  constellation  of  next-generation  hyperspectral  sensors  that  will  provide  
frequent, global infrared/visible measurements for weather forecast, climate study, environmental use, and most of all, for time 
critical weather forecasting, disaster risk management and decision making.

Each STORM sensor package is licensed to make measurements ranging from limited area domains, selected on demand, up 
to full disk coverage.  The measurements include:

Hyperspectral  IR Data (4.3-15.2 micron) with 0.6-2.5 cm-1  spectral  resolution at 2-km GSD, depending upon customer 
requirements.
Pan Imaging band at 300m-ground sample distance (GSD).
Visible/Near IR bands (0.5 - 3.5 micron) at 500m GSD.

GMW  will  provide  low  latency  Level  1b  data  (calibrated  and  navigated  radiances)  from  each  band/channel  for  NWP  data  
assimilation,  as  well  as  sounder  weather  Level  2  products  such  as  high  vertical  resolution  profiles  of  temperature  and  water  
vapor,  altitude  resolved  water  vapor  winds,  and  land/sea  surface  temperature  and  emissivity,  as  well  as  other  
customer-specified  multi-dimensional  atmospheric  and  surface  products.  In  addition,  Level  3  products  can  be  provided  for  
aviation safety,  pollution tracking, fire monitoring, renewable energy management,  and climate study applications. All  of  these 
data, products, and services are designed to be delivered in near real-time (less than 30 minutes from observation) around the 
clock.

The  GMW  sensor  partner,  Advanced  Weather  Systems  Laboratory  of  Utah  State  University  has  started  building  STORM-1  
sensor  (4-km GSD)  in  February  2013  and  the  first  launch  is  slated  for  2016.  The  full  complement  GMW global  constellation,  
comprised of the Six-Satellite-STORM-System (S4), is planned to be fully deployed thereafter.

The GMW data  processing partner,  Space Science and Engineering  Center  (SSEC)  of  University  of  Wisconsin-Madison,  has 
conducted design studies of ground segment characteristics required for the real time reception, processing, and dissimilation of 
data/products using proven science, validated algorithms, and high performance computing system. 

In this paper, we focus on the report of the project status and the societal benefits of STORM system in the areas of the real-time
 applications highlighted above.   
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IASI ON METOP-B PERFORMANCE STATUS
Elsa Jacquette 1 , Eric Péquignot 1 , Laurence Buffet 1 , Jordi Chinaud 1 , Sébastien Gaugain 1 , Denis 
Jouglet 1 , Vincent Lonjou 1 , Carole Larigauderie 1 , Colette Villaret 1 , Jérôme Donnadille 2 , Bernard 

Tournier 2 , Claire Baque 3 , Dorothée Coppens 4

(1) CNES/CST Centre Spatial de Toulouse , (2) Noveltis , (3) Akka , (4) EUMETSAT

ABSTRACT
The  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  is  a  very  accurate  Fourier  Transform  Spectrometer  dedicated  to  
atmospheric sounding that provides radiance spectra in the infrared spectral domain. It covers the spectral range from 645 cm-1 

to  2760 cm-1  (3.6 µm to 15.5 µm) in  a continuous coverage,  with  a spectral  resolution of  0.5cm-1,  and an absolute radiometric  
accuracy of 0.5K. It has 4 pixels which size is 12km each (at nadir). 

It is a key element of the MetOp payloads. It has been designed to provide very accurate data about the atmosphere, land and 
oceans for application to weather predictions, climate studies and atmospheric chemistry.

The IASI program is led by the French National Space Agency CNES in cooperation with the European Meteorological Satellite 
Organization EUMETSAT. Under this cooperation agreement, CNES leads the development of the instruments and the level 1 
processing. It also operates the IASI Technical Expertise Center (TEC). EUMETSAT is responsible for development of level 2 
processing,  instrument  and  level  1  and  2  operations  and  data  distribution.  The  instrument  development  was  carried  out  by  
Thales Alenia Space as industrial Prime Contractor. Three IASI flight models have been manufactured and delivered.

The  second  flight  model  was  launched  on  board  the  MetOp-B  satellite  on  September  17,  2012.  CNES  leads  the  
calibration/validation activities during 6 months, and IASI on MetOp-B will be in routine operation at the end of this phase (April 
2013). IASI TEC takes care of in-depth performance monitoring and processing parameters updating.

This paper gives a status of IASI on MetOp-B performances at the beginning of its routine phase. We will present the absolute 
radiometric calibration, and the radiometric noise and interpixel assessment. A status of IASI pixels geolocation will be presented
 (geometric  calibration  performed  on  ground),  as  well  as  the  spectral  performances.  The  in-flight  performances  of  IASI  on  
MetOp-B are at least as good as those on MetOp-A.
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THE GOES-R GROUND SEGMENT ARCHITECTURE FOR PRODUCING 
IMPROVED ENVIRONMENTAL DATA PRODUCTS

Satya Kalluri 1 , Allan Weiner 2 , Denny Hansen 2 , James Gundy 2 , Gerald Dittberner 2

(1) NOAA/NESDIS , (2) Harris Corporation

ABSTRACT
The next generation of Geostationary Operational Environmental Satellite (GOES R-series) is scheduled to be launched in 2015.
 GOES  R-series  represents  a  generational  change  in  both  spacecraft  and  instrument  capability,  and  will  provide  improved  
observations of earth and space weather compared to its predecessors. The ground system has requirements to process raw 
data to higher Level 2+ products and distribute to end users at very low latency while maintaining system redundancy and high 
availability. To meet these requirements, the ground segments design is based on a Service Based Architecture (SBA) where 
the  mission  management,  product  generation  and data  distribution  components  are  connected to  each other  over  a  compute  
grid for the transfer of raw and processed data from the antennas to the distribution nodes. This system is designed to be highly
 scalable  with  a  plug  and  play  functionality,  and  provides  the  capability  to  add  new  algorithms  or  update  existing  algorithms  
without  interrupting  the  operational  product  generation  as  science  advances  and  new  products  are  developed. This  paper  
presents an overview of the GOES-R ground segment architecture and details of the product generation suite which provides 
improved meteorological  and environmental  data  for  weather  forecasters  for  predicting  severe  weather  events  at  finer  spatial  
and temporal scales than current sensors.

303

138



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference40

SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

METOP SECOND GENERATION PAYLOADS
Ville Kangas , Ilias Manolis , Franco Fois , Salvatore D'Addio , Marc Loiselet

ESA/ESTEC

ABSTRACT
The ESA MetOp Second Generation (MetOp-SG) Programme was approved at the ESA Council Meeting at Ministerial level in 
Naples in November 2012.

MetOp-SG is a follow-on to the current, first generation series of MetOp satellites, which is now established as a cornerstone of 
the global network of meteorological satellites. MetOp-SG is required to ensure the continuity of these essential meteorological 
observations, improve the accuracy / resolution of the measurements, and also to add new measurements / missions.

The MetOp-SG programme is being implemented in collaboration with EUMETSAT. ESA will develop the prototype MetOp-SG 
satellites  (including  associated  instruments)  and  procure,  on  behalf  of  EUMETSAT,  the  recurrent  satellites  (and  associated  
instruments).  

ESA is responsible for instrument design of six instruments, namely MicroWave Sounder (MWS), Scatterometer (SCA), Radio 
Occultation (RO), MicroWave Imaging (MWI), Ice Cloud Imager (ICI), and Multi-viewing, Multi-channel, Multi-polarisation imager 
(3MI).  Four other instruments will  complete the payload :  METImage from DLR, the Infrared Atmospheric Sounder Instrument 
New Generation (IASI-NG) from CNES, Sentinel-5 from ESA via GMES Programme and Argos-4 from CNES.

This paper will  present the first  six instruments.  Five of  them have been pre-selected by ESA through Request For Proposals 
process, the SCA being to be procured together with the satellites.
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FIRST RESULTS OF METOP-B
Dieter Klaes , Francois Montagner

EUMETSAT

ABSTRACT
The Metop/EPS System is EUMETSAT’s contribution to the Global Satellite Observing System and serves, as a part of the Initial
 Joint Polar System (IJPS) with the US, the mid-morning polar, sun-synchronous orbit. With Metop-A being in orbit since 2006, 
the  launch  of  Metop-B  on  the  17  September  2012  into  the  same  mid-morning  orbit  (9:30  LST,  descending  node,  equator  
crossing time, phased 48 min. apart from Metop-A) assures the continuity of the system. This paper will discuss the status of the 
EUMETSAT Polar System (EPS) and in particular the results of Metop-B commissioning and products status. Metop-B will  be 
out of its commissioning at the time of the conference and is planned to be the prime satellite in the mid-morning orbit, together 
with Metop-A, which is healthy and will continue its successful service.
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ADVANCED TECHNIQUES FOR GENERATING GLOBAL SATELLITE 
COMPOSITES

Richard Kohrs , J. O. Robaidek , M. A. Lazzara , D. A. Santek
University of Wisconsin-Madison

ABSTRACT
That first  compositing algorithm, which is  still  in  use today,  uses the maximum brightness temperature of  all  co-located pixels 
that fall within a specified time window. Newer algorithms have been developed that incorporate parallax displacement, distance 
from the sub-satellite point, and the time for each co-located pixel to correct for the deficiencies in the original technique. We are 
now  making  hourly  composites  of  visible,  short-wave  IR,  long-wave  IR,  and  water  vapor  channels.  These  advanced  image  
composites are also being used to calculate cloud-motion wind vectors that are used in numerical weather models. A review of 
this evolving application of combining satellite images will be presented, including an evaluation of algorithms.
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PROGRESS IN DEVELOPING A GEOSTATIONARY MICROWAVE 
SOUNDER

Bjorn Lambrigtsen
JPL Jet Propulsion Laboratory, California Institute of Technology

ABSTRACT
The technology required to implement the first U.S. microwave sounder on a geostationary satellite is now sufficiently mature that mission 
development can proceed. Such a sounder will be based on the Geostationary Synthetic Thinned Aperture Radiometer (GeoSTAR) concept 
and design that has been developed at the Jet Propulsion Laboratory and sponsored by the NASA Earth Science Technology Office (ESTO).
 NASA  has  invested  nearly  $15M  since  2003  through  the  Instrument  Incubator  Program  (IIP),  the  Advanced  Component  Technology  
program (ACT),  and  the  Industrial  Partnership  Program (IPP)  to  advance  the  technology  to  this  point.  A  broad-based  JPL-led  team that  
includes European partners and participation from several US government agencies has designed a low-cost mission called GeoStorm that is
 focused on severe storms – tropical cyclones, mesoscale convective systems, and extratropical cyclones. The GeoStorm sounder mission can
 be accommodated through the NASA EV-I Venture program and flown as a hosted payload on a commercial communications satellite in the
 2018 time frame at  a  fraction  of  the  cost  of  a  standalone  mission.  Flying  this  mission  in  the  same time frame as  the  new generations  of  
operational  GEO  systems,  such  as  GOES-R,  enables  a  number  of  exciting  multi-sensor/multi-platform  applications  that  will  broaden  its  
value and applicability. GeoStorm will provide a set of unique observations that enables investigations that have until now not been entirely 
possible:  measurement  of  the  thermodynamic  state  (temperature  and  water  vapor),  microphysics  (cloud  properties,  precipitation,  
reflectivity),  and dynamics (wind vectors) –  all  simultaneous, in three dimensions over a large area, and sampled every 15 minutes. With 
this system it will be possible to track storm through their entire life cycles. We will discuss some of the investigations that this mission will 
enable.

Copyright 2013 California Institute of Technology. Government sponsorship acknowledged.

351

142



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference44

SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

INFRARED LAND SURFACE EMISSIVITY DIURNAL VARIATION FROM 
SEVIRI

Zhenglong Li , Jun Li , Yue Li , M. Paul Menzel
CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
Infrared (IR) land surface emissivity (LSE) with a high temporal and spatial resolution is very important for deriving other products using 
IR radiance measurements as well as assimilating IR radiances in numerical weather prediction (NWP) models over land. Retrieved from 
various satellite instruments, many LSE databases are available for operational and research use. Most are updated only monthly; assuming 
emissivity  does  not  change  within  the  month.  However,  laboratory  measurements  have  shown that  emissivity  increases  by  1.7% to  16% 
when soil moisture content becomes higher, especially in sandy soils in the 8.2 - 9.2 mm range. And a clearly defined wave-like diurnal 
pattern  of  decreasing  surface  soil  moisture  during  the  day  and  recovery  (or  increased  soil  moisture)  at  night  was  observed.  
Therefore, it is expected that LSE possesses a diurnal wave-pattern variation with low values during day time and high values 
during night time. The physically-based GOES-R ABI LSE algorithm uniquely exploits the geostationary satellites’ high temporal 
resolution.  The algorithm was developed and applied to the radiance measurements from the Spinning Enhanced Visible and 
InfraRed Imager (SEVIRI) on the Meteosat Second Generation (MSG) Meteosat-8/9. The results over the Sahara Desert show 
that 8.7 mm emissivity has a significant diurnal wave-pattern variation, with high values during night time and low values during 
day time. 10.8 mm emissivity also shows a similar diurnal variation, but with a smaller amplitude compared to 8.7 mm. 12 mm 
emissivity  has  an  even  weaker  diurnal  variation,  and  an  opposite  pattern  as  8.7  and  10.8  mm.  Evidence  is  provided  to  
demonstrate that the SEVIRI LSE diurnal wave-pattern variations are real, not artifacts from the retrieval algorithm.
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WATER CYCLE OVER SOUTH AMERICA OBSERVED FROM SPACE
W Timothy Liu

JPL Jet Propulsion Laboratory

ABSTRACT
The  never-ending  recycling  process  in  which  a  small  fraction  of  water  is  continuously  removed  from  the  ocean  as  excess  
evaporation over precipitation into the atmosphere, transported through atmospheric circulation into the continent, deposited as 
excess  precipitation  over  evaporation  on  land,  and  returned  to  the  ocean  as  river  discharge,  is  studied  using  space-based  
observations. Most of South America lie within the tropics and surrounded by the oceans and its water cycle is well observed by 
space-based instruments. The depth integrated moisture transport across the continental  coastline is estimated using satellite 
measurements of  column integrated water  vapor,  wind-stress at  the surface,  and cloud drift  wind,  through a statistical  model.  
The  change  of  continent  mass  resulted  from  water  storage  change  is  monitored  by  the  Gravity  Recovery  and  Climate  
Experiment (GRACE), which is a geodesy mission to measure Earth’s  gravity field. The precipitation is measured the Tropical 
Rain  Measuring  Mission.  Climatological  river  discharge  is  used.  We  compare  two  evapotranspiration  data,  one  at  the  Jet  
Propulsion  Laboratory  and  other  at  the  Goddard  Space  Flight  center;  they  are  estimated  from  observations  and  numerical  
models.  These terms are found to balance each other both in magnitude and in seasonal variations within 15% of the range, 
using almost a decade of space observations.  The closure of the water balance indirectly validates the space observations.
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FENGYUN SATELLITE PROGRAM OVERVIEW
Naimeng Lu , Peng Zhang

National Satellite Meteorological Center/ China Meteorological Administration

ABSTRACT
The Fengyun is the name of the Chinese meteorological satellites, which comprise two kinds of orbital  satellites, i.e. Fengyun 
sun-synchronous  meteorological  satellites  (FY-1,  FY-3  to  date)  and  Fengyun  geostationary  meteorological  satellites  (FY-2  to  
date). The name of FY is composed of an Arabic numeral and a letter. The Arabic numerals represent the satellite series, odd 
numbers being the polar orbit satellites and even the geostationary satellites. The letter represents the sequence number within 
the series. So far, six polar orbit satellites and six geostationary satellites have been launched successfully.

The FY-3 is the second-generation polar-orbiting meteorological satellites of China. There are 11 instruments mounted on the 
board  including  the  Visible  and  Infrared  Radiometer  (VIRR),  Infrared  Atmospheric  Sounder  (IRAS),  Microwave  Temperature  
Sounder (MWTS), Microwave Humidity Sounder (MWHS), Medium Resolution Spectral Imager (MERSI), Microwave Radiation 
Imager (MWRI), Solar Backscatter Ultraviolet Sounder (SBUS), Total Ozone Unit (TOU), Earth Radiation Measurement (ERM), 
Solar Irradiance Monitor (SIM), and the Space Environment Monitor (SEM). Of these, the IRAS, MWTS, and MWHS make up 
the  Vertical  Atmospheric  Sounding  System  (VASS).  These  11  instruments  are  working  together  to  perform  global,  
three-dimensional,  quantitative,  and  multi-spectral  observations  under  all  weather  conditions  (i.e.,  cloud-free  and  cloudy  
conditions). The first two satellites in the FY-3 series, i.e., FY-3A and FY-3B have been launched successfully on May 27, 2008 
and Nov 5,  2010 respectively.  FY-3A is  on a  monitoring-orbit  and FY-3B is  on an afternoon-orbit.  As  a  satellite  constellation,  
FY-3A  and  FY-3B  comprehensively  improved  meteorological  observations  in  spectral  wavelength,  spatial  coverage  and  
temporal frequency.

FY-2 is the current operational geostationary meteorological satellites in China. There is the single payload onboard named as 
Visible  and  Infrared  Spin  Scan  Radiometer  (VISSR)  with  5  channels.  The  instrument  provides  the  images,  two  in  thermal  
infrared window channel, one in thermal infrared water vapor channel, one in middle infrared window channel and one in visible 
window channel. FY-2D, FY-2E and FY-2F are in operation on the orbit. FY-2D and FY-2E perform the full disk scanning with 30 
minutes’ interval at maximum. FY-2F performs the fast regional scanning with 6 minutes’ interval at maximum.

This presentation introduces the current status and future plan of Fengyun satellite program. The user-oriented considerations in
 the ground segment have been addressed as well. The considerations include the product processing, the software packages 
for FY-2 and FY-3 data handling, the products quality control, the utilization demonstration frame, and the data delivery services.
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THE NEXT GENERATION NOAA GOES SATELLITES
Greg Mandt

NOAA

ABSTRACT
The  first  satellite  of  the  NOAA  GOES-R  series,  scheduled  for  launch  in  Oct  2015,  will  usher  in  a  new  era  in  geostationary  
environmental satellites, providing improved spatial, spectral and temporal resolutions. The Advanced Baseline Imager (ABI) will
 scan the Earth  nearly  five  times faster  than the current  GOES.  The satellites  will  provide the user  communities,  including the 
general  public,  television  meteorologists,  private  weather  companies,  the  aviation  and  agricultural  communities,  
oceanographers,  hydrologists,  climatologists,  and  national  and  international  government  agencies  with  about  30  times  the  
amount of data currently provided.

GOES-R  will  also  host  a  totally  new  instrument,  the  Geostationary  Lightning  Mapper  (GLM).  The  GLM  is  designed  to  
continuously map all forms of lightning with a high spatial resolution and detection efficiency over the Western Hemisphere. It will
 provide  information  to  improve  severe  storm monitoring  and  warnings  and  contribute  to  improved  aircraft  safety  and  efficient  
flight route planning.

GOES is  a  key observing system for  the United States.  Their  cloud imagery is  seen daily  on television and are available  in  
real-time from many weather related Web sites. The next generation GOES will provide critical atmospheric, hydrologic, oceanic,
 climatic, solar, and space data. Additional capabilities include improved direct services, such as GOES-R Re-Broadcast (GRB), 
Search  and  Rescue  (SAR),  Data  Collection  System  (DCS),  and  Emergency  Managers  Weather  Information  Network  
(EMWIN)/High Rate Information Transmission (HRIT).

All of the GOES-R Instruments are finishing environmental testing and will be ready to integrate onto the spacecraft starting in 
early 2014.  Much of the ground facilities have been build out and the mission management and product generation software is 
in coding,  integration and testing.  In addition to the acquisition of  the GOES-R System, the GOES-R Program is also actively 
involved  in  user  readiness  activities,  such  as  the  GOES-Users’  Conferences,  the  GOES-R  Proving  Grounds,  user  education  
through  COMET,  VISIT,  and  SHyMet.  The  goal  is  to  ensure  that  GOES-R  products  will  provide  full  benefits  to  the  user  
communities from the first day of operations.  

The  new  instruments,  improved  Spacecraft,  and  Ground  System  will  allow  for  a  host  of  new  environmental  products  and  
services, while improving most of the products and services that are currently provided. The new observations will contribute to 
dramatically  improved  weather,  water,  and  space  environmental  services  in  the  next  decades,  enhancing  public  safety  and  
providing economic benefits to the U.S. and our international partners.

This  presentation  will  provide  an  overview  of  the  GOES-R  program  and  the  strategies,  plans,  and  schedules  leading  to  an  
operational GOES-R system.
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THE MULTI-VIEWING MULTI-CHANNEL MULTI-POLARISATION 
IMAGING (3MI) MISSION OF THE EUMETSAT POLAR SYSTEM - 
SECOND GENERATION (EPS-SG) DEDICATED TO AEROSOL 

CHARACTERISATION
Thierry Marbach , Pepe Phillips , Peter Schlüssel

EUMETSAT

ABSTRACT
The  EUMETSAT  Polar  System  (EPS)  will  be  followed  by  a  second  generation  system,  EPS-SG,  in  the  2020  timeframe  and  
contribute to the Joint Polar System being jointly set up with NOAA. The satellites will fly, like Metop, in a sun synchronous, low 
earth orbit at 820 km altitude and 09:30 local time of the descending node, providing observations over the full globe with revisit 
times of 12 to 24 hours, depending on instrument. 

The  EPS-SG  Multi-Viewing  Multi-Channel  Multi-Polarisation  Imaging  mission  (3MI)  is  a  push-broom  radiometer  dedicated  to  
aerosol  characterisation  for  climate  monitoring,  atmospheric  composition,  and  more  specifically  air  quality  and  numerical  
weather prediction. The purpose of the 3MI is to provide multi-spectral (from 410 to 2130 nm), multi-polarisation (-60°, 0°, and 
+60°), and multi-angular (10 to 14 views) images of the Earth top of atmosphere (TOA) outgoing radiance to accurately measure
 the aerosol  load and thereby resolve the directional  anisotropy and to characterise the microphysical  properties.  Although the 
3MI design will be based on the POLDER missions (3 instruments flown since 1996), the new instrument will provide substantial 
innovations by measuring over an extended spectral range and with higher spatial resolution. 

Although  aerosol  characterisation  is  the  primary  application,  3MI  will  further  support  observation  of  cloud  microphysical  
properties, water vapour load, Earth radiation budget, and land-surface characteristics all of which will benefit from the enhanced
 directional and polarisation measurements. 

The  3MI  also  contributes  to  artefact  correction  of  other  EPS-SG  sensors  METimage,  Sentinel-5,  and  IASI-NG  by  providing  
anisotropy and polarisation information on scattered radiation from aerosols and cirrus clouds. Likewise, the synergy with these 
instruments will support 3MI with beneficial cross-calibration. Indeed 3MI will not have an onboard calibration and its radiometric 
performance will rely on vicarious calibration.
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COMPARISON OF SEVIRI AND IASI EMISSIVITY RETRIEVALS OVER 
SAHARA DESERT DURING THE DRY SEASON

Guido Masiello 1 , Umberto Amato 2 , Marilena Amoroso 1 , Italia De Feis 2 , Carmine Serio 1 , Sara 
Venafra 1 , Philips Watts 3

(1) University of Basilicata , (2) Istituto per le Applicazioni del Calcolo, IAC/CNR , (3) EUMETSAT

ABSTRACT

Infrared  instrumentation  on  geostationary  satellites  is  now  rapidly  approaching  the  spectral  quality  and  accuracy  of  modern  
sensors flying on polar platforms. Currently at the core of EUMETSAT geostationary meteorological programme is the Meteosat 
second  Generation  (MSG).  However  EUMETSAT  is  preparing  for  Meteosat  Third  Generation  (MTG).  The  capability  of  
geostationary  satellites  to  resolve  the  diurnal  cycle  and  hence  to  provide  time-resolved  sequences  or  times  series  of  
observations is a source of information which could suitably constrain the derivation of geophysical parameters. Nowadays, also 
because  of  lack  of  time-continuity,  when  dealing  with  observations  from polar  platforms,  the  problem of  deriving  geophysical  
parameters is normally solved by considering each single observation as independent from past and future events. For historical
 reason,  the  same approach  is  currently  pursued  with  geostationary  observations,  which  are  still  now dealt  with  as  they  were  
polar observations. 

In this presentation we show results on emissivity and surface temperature retrieval for SEVIRI observations, using the Kalman 
filter methodology and compare the retrievals with those obtained using IASI observations co-localized with SEVIRI ones. We 
have chosen as target area Ouargla province (Algeria) in the Sahara desert, and we have acquired both SEVIRI and IASI data 
(infrared radiances and cloud mask)  for  the  period  of  July  2010 (the whole  month).  ECMWF analyses for  the same date  and 
target  area have been also acquired,  which comprise Ts,  T(p),O(p),Q(p)  for  the canonical  hours 0:00,  6:00,  12:00 and 18:00.  
Moreover, for the purpose of developing a suitable background for emissivity, we have used the Global Infrared Land Surface 
Emissivity database developed at CIMSS, University of Wisconsin, that is derived by MODIS observations and is available from 
the year 2003 till 2011.

Surface Temperature  and Emissivity  retrieved from time-space co-located measurements  from SEVIRI  and IASI  show a very  
good agreement. Especially at 8.7 µm, emissivity retrieved from both instruments, clearly shows a daily cycle with a maximum at
 midday and a dip just before sunrise. This behavior suggests a close dependence of the emissivity on the soil moisture, which is 
known to have diurnal variations also during the dry season. Comparison with ECMWF skin temperature shows that the ECMWF
 model is systematically downward biased at daytime. This negative bias can reach values as large as 10 K. A better agreement 
is  found at  nighttime.  Finally,  we will  show the importance of  a correct  retrieval  for  emissivity  to properly  retrieve atmospheric  
temperature and water vapor in the boundary layer.
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METEOSAT THIRD GENERATION MISSIONS TOOLS FOR IMAGE 
QUALITY ASSESSMENT AND PAYLOAD DATA SIMULATION

Sandrine Mathieu , Francis Olivier , Cécile Monfort , Sébastien Lambert , Vincent Soulignac , 
Thomas Chambon , Marine Claeyman , Isabelle Muguet

Thales

ABSTRACT
In the frame of future meteorological European satellite mission, Meteosat Third Generation, Thales Alenia Space, as satellite 
prime contractor, provides the Instrument Quality Tool (IQT) and the Payload Data Generator (PDG) to ESA.
The main MTG missions are fulfilled through two series of satellites: MTG-I for imaging data (with FCI and LI) and MTG-S (with 
IRS and UVN) for sounding ones. Both IQT and PDG are split into two software suites, each dedicated to one satellites series.

Each  IQT  suite  is  composed  of  three  main  applications:  an  Image  and  Data  Simulator  (IDS),  a  Level  1  Prototype  Processor  
(L1PP), and a Performance Assessment Tool (PAT) aiming at providing all the data and measurements necessary to assess the
 performances  of  the  MTG  system.  The  IDS  will  simulate  all  data  (either  downlinked  form  Satellite  or  transmitted  by  Ground  
Segment) necessary to perform the geometric image quality before launch. The L1PP will generate L1B products from L0 data 
and then possibly rectifies them into L1C by computing instrument state vectors from observables processing (mainly landmarks 
and stars). Depending on the instrument, the L1PP integrates thus radiometric and/or spectral calibration processes, geometric 
correction  processes  and  Image  Navigation  and  Registration  (INR)  processes.  Finally  the  PAT  will  provide  all  quality  
measurements and indicators needed to validate the radiometric, spectral and geometric performance requirements.

The  Payload  Data  Generator  aims  at  supporting  the  EUMETSAT  Ground  Segment  (EUM  GS)  development  in  particular  the  
verification and validation of the Instrument Data Processing Facility (IDPF). The main objective of both PDG software suites is 
to  provide  the  Ground Segment  with  test  payload  data  including  FCI,  LI,  IRS and UVN science  and  auxiliary  data  as  well  as  
platform auxiliary data and housekeeping telemetry. Those data are generated in near real time as streams of transfer frames 
that are format-wise, timing-wise and sequencing-wise consistent with the real Ka band transfer frame streams downlinked by 
the MTG satellites.

The IQT and PDG relative modules and functionalities will be described, emphasizing their similarities and differences, as well 
as the enhancement wrt the previous instrument generation. The content of the IQT and PDG products will be also presented.
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APPLICATIONS OF NOAA'S OPERATIONAL SEA SURFACE 
TEMPERATURES PRODUCTS

Eileen Maturi 1 , Jonathan Mittaz 2 , Andrew Harris 2 , Jonathan Mittaz 2 , Prabhat Kroner 2 , Eileen 
Sapper 3 , Robert Potash 3 , Krystal Repoff 3 , Gordana Rancic 3

(1) NOAA/NESDIS/STAR , (2) University of Maryland , (3) NOAA/NESDIS

ABSTRACT
The National Oceanic and Atmospheric Administration’s  satellite office generates sea surface temperature (SST) retrievals on 
an operational basis from a suite of geostationary satellites, the NOAA GOES-East and West satellites, the European Meteosat 
Second Generation (Meteosat-10) satellite, and the Japanese Multi-functional Transport Satellite (MTSAT-2). The SST retrieval 
methodology is based on a physical retrieval algorithm (Modified Total Least Squares) with an improved probabilistic Bayesian 
cloud masking methodology. Products from these satellites include gridded regional hourly and 3-hourly hemispheric imagery, 
and  24  hour  merged  composites,  as  well  as  original  satellite  projection.  The  latter  are  provided  in  GHRSST (Group  for  High  
Resolution  Sea  Surface  Temperature)  Level-2P  format,  which  incorporates  a  substantial  quantity  of  ancillary  information  
including quality flagging and error estimates for each pixel.

Alongside  the  products  mentioned  above,  a  combined  POES-GOES sea  surface  temperature  global  analysis  is  generated  to  
provide a gap-free sea surface temperature product at a resolution of 5-km(day/night and night only). The POES-GOES blended
 product  ingests  data  from  NOAA’s  operational  AVHRR-based  suite  of  products  (NOAA-19,  MetopA/B)  as  well  as  the  
aforementioned  Geo-SST  products.  This  product  is  a  critical  component  of  NOAA’s  flagship  Coral  Reef  Watch  program,  the  
Oceanic Heat Content product, which is used in tropical storm intensity and track prediction, the wide range of CoastWatch & 
OceanWatch users, and the National Weather Service Ocean Prediction Center (for their high-seas forecasts).

We will describe the above products and discuss our future plans which include the utilization of sea surface temperatures from 
the recently-launched Visible Infrared Imaging Radiometer Suite (VIIRS) as an input into the analyses. VIIRS will also be used 
as a primary input to generate a regional analyzed products (e.g. for the North American Great Lakes) at 2-km resolution using 
the same methodology. 
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ESA'S SOIL MOISTURE AND OCEAN SALINITY MISSION - AN 
OVERVIEW ON THE MISSION'S PERFORMANCE AND SCIENTIFIC 

RESULTS
Susanne Mecklenburg 1 , Yann Kerr 2 , Jordi Font 3 , Manuel Martin-Neira 4 , Matthias Drusch 4 , 
Steven Delwart 1 , Guillermo Buenadicha 5 , Elena Daganzo-Eusebio 4 , Antonio De la Fuente 1 , 

Raffaele Crapolicchio 1

(1) ESA/ESRIN , (2) CESBIO Centre d'etudes spatiales de la BIOspère , (3) CIAC/ CSIC , (4) ESA/ESTEC , (5) ESA/ESAC

ABSTRACT
The Soil Moisture and Ocean Salinity (SMOS) mission, launched on 2 November 2009, is the European Space Agency's (ESA) 
second Earth Explorer Opportunity mission. The scientific objectives of the SMOS mission directly respond to the current lack of 
global  observations  of  soil  moisture  and  ocean  salinity,  two  key  variables  used  in  predictive  hydrological,  oceanographic  and  
atmospheric models.  SMOS observations also provides information on the characterisation of  ice and snow covered surfaces 
and  the  sea  ice  effect  on  ocean-atmosphere  heat  fluxes  and  dynamics,  which  affects  large-scale  processes  of  the  Earth’s  
climate system. This paper will provide an overview on the various aspects of the SMOS mission, such as 1. The performance of
 the mission after 4 years in orbit: The SMOS mission has been in routine operations since May 2010, following the successful 
completion  of  the  6-months  commissioning  phase.  SMOS  has  so  far  provided  very  reliable  instrument  operations,  data  
processing  and  dissemination  to  users.  2.  An  overview  on  the  SMOS  data  products:  SMOS  provides  continuously  level  1  
(brightness  temperature)  and  level  2  (soil  moisture  and  ocean  salinity)  to  its  scientific  user  community  since  summer  2010.  
SMOS also provides brightness temperature data (level  1 data) to ECMWF in near-real  time (NRT), who assimilates the data 
into their forecasting system. New services have been established to deliver a tailored NRT data product via the WMO's GTS 
and EUMETSAT's  EUMETCast  data  dissemination  systems to  other  operational  agencies.  This  will  open up  new operational  
applications  for  SMOS  data.  New  data  products  are  under  development,  responding  to  the  requirements  of  the  science  
community in particular in the area of hydrology, climate, land use and ship routing, namely a frozen soil indicator, data products 
for  freeze/thaw  periods,  sea  ice  thickness  and  vegetation  water  content.  3.  An  overview  on  the  SMOS  data  quality  and  the  
overall validation approach: SMOS data products are continuously improved and approach the scientific mission objectives. The 
paper will provide an overview on the MIRAS instrument performance, including the instrument calibration and level 1 brightness
 temperature  data  processing,  as  well  as  on  the  achieved quality  for  the  level  2  data.  4.  The  RFI  status:  SMOS was  the  first  
satellite  mission operating in the protected L-Band at  the time.  Even though the International  Telecommunication Union (ITU) 
Resolution  750 (World  Radiocommunications  Conference  (WRC)-12)  was  adopted  to  protect  the  passive  L-Band (1400-1427 
MHz), in which SMOS operates, and ITU Radioregulation footnote 5.340 prohibits all emissions in this band, strong interference 
sources have been detected worldwide.  The majority of  RFI sources can be found in Southern Europe, China,  Southern Asia 
and the Middle East.  The paper will  provide an update on progress made with regards to the RFI  status and its  effect  on the 
data.
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VEGETATION MODELLING IN WARP 6.0
Thomas Melzer

Technische Universität Wien

ABSTRACT
WARP (Water  and Retrieval  Package)  is  a software for  computing soil  moisture estimates from scatterometer  measurements 
(Wagner,  1999),  initially  from  ERS  AMI,  since  2007  also  from  METOP  ASCAT;  see  (Naeimi,  2009)  for  a  relatively  recent  
discussion.  It  uses  a  semi-empirical  approach,  that  expresses  soil  moisture  as  percentage,  namely  the  actual  backscatter  
relative to the historically highest and lowest observed backscatter values. The WARP processor also provides the parameters 
used by EUMETSATs WARP NRT service. 

Since backscatter intensity decreases with increasing incidence angle, observations taken under different incidence angles have
 to be normalised - i.e., shifted to a given reference angle - before they can be compared to each other in a meaningful way. In 
WARP, the dependency between incidence angle and backscatter intensity is modelled as second order polynomial. For a given
 location, the exact shape of the polynomial depends on the vegetation state, with, e.g., a steep declining slope for bare soil, and 
almost zero slope in the case of rainforests. If we assume that the vegetation state is a function of time, we have to fit 366 such 
curves - one for each day of the year - for every location.

(Naemi, 2009) proposed an approach for estimating the curve parameters and their associated uncertainty based on a Monte 
Carlo simulation. This approach has been implemented in WARP 5.2 and is still  used in the recent version, WARP 5.5. In the 
final paper, we will  discuss a novel approach to obtaining the vegetation parameters, which determines the observations from 
which  the  parameters  for  a  given  day  will  be  estimated  by  statistical  analysis  of  the  residuals  (instead  of  the  computationally  
demanding  Monte  Carlo  simulation).  We  are  also  currently  investigating  the  possibility  of  estimating  the  curve  parameters  
separately  for  each  year  (in  addition  to  pooling  observations  inter-annually),  in  order  to  be  able  to  isolate  atypical  events  like  
droughts and floods and thus to increase the robustness of the inter-annually determined parameters. Results will  be given in 
the final paper.

References:

Naeimi, V. (2009), Model improvements and error characterization for global ERS and METOP scatterometer soil moisture data 
,Phd Thesis, TU Wien

Wagner, W., G. Lemoine and H. Rott (1999), A method for estimating soil moisture from

ERS scatterometer and soil data, Remote Sensing of Environment, Vol. 70,191-207
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UPDATING THE GODDARD PROFILING ALGORITHM 2010 
(GPROF2010) FOR AMSR-E AND AMSR2

Patrick Meyers 1 , Ralph Ferraro 2 , Nai-Yu Wang 1 , Chris Kummerow 3 , Dave Randel 3 , Zorana 
Jelenak 4 , Paul Chang 2

(1) University of Maryland , (2) NOAA/NESDIS/STAR , (3) Colorado State University , (4) UCAR

ABSTRACT
    The  Goddard  Profiling  Algorithm  2010  (GPROF2010)  has  been  updated  and  finalized  for  the  family  of  Advanced  
Microwave Scanning Radiometers (AMSR). The updates to GPROF2010 are being implemented by the NASA/Marshall Space 
Flight  Center  as  the  final  update  to  the  AMSR-E  rain  product  and  will  reprocess  the  entire  period  of  record.  In  addition,  
GPROF2010 will be the initial precipitation algorithm for the AMSR2 sensor that will be implemented at NOAA/NESDIS. AMSR2 
  was deployed in May 2012 by the Japanese Aerospace Exploration Agency (JAXA) aboard the Global Change Observation 
Mission – Water 1 (GCOM-W1) satellite as the first in a series of six climate monitoring satellites as part of the JPSS program.

GPROF2010  was  developed  for  the  TRMM  Microwave  Imager  (TMI)  to  retrieve  precipitation  over  land,  ocean,  and  coast,  in  
addition to total precipitable water, cloud liquid water, and wind speed over ocean. The most noteworthy updates to GPROF2010
 for  AMSR-E  and  AMSR2  involve  the  rain  algorithm  over  land.  A  correction  was  calculated  from  collocated  observations  to  
produce  AMSR-E  brightness  temperatures  at  TMI  frequencies.  The  surface  screening  procedure  has  been  reexamined  to  
reduce  the  occurrence  of  incorrect  flagging  over  land  by  making  use  of  climatological  datasets.  A  monthly  snow  and  ice  
climatology  developed  from  Interactive  Multisensor  Snow  and  Ice  Mapping  System  (IMS)  data  eliminates  over-flagging  in  
warm-season convective  systems and helps to  flag ambiguous surfaces in  snowy mountainous regions.  A static  International  
Geosphere/Biosphere  Programme  surface-type  database  is  used  to  flag  out  desert  scenes  and  initiate  select  screening  
procedures  over  semi-arid  surfaces.  Retrievals  from the  updated  algorithm are  verified  globally  on  monthly  time scales  using  
Global  Precipitation  Climatology  Project  (GPCP)  data  and  instantaneously  over  CONUS  using  collocated  National  Mosaic  &  
Multi-Sensor QPE (NMQ) data.

Precipitation products generated at NOAA/NESDIS from AMSR2 are set to be publicly released in September 2013.
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JOINT POLAR SATELLITE SYSTEM (JPSS) COMMON GROUND 
SYSTEM (CGS) OVERVIEW AND ARCHITECTURAL TENETS

Shawn Miller , Michael Jamilkowski , Kerry Grant
Raytheon

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) and National Aeronautics and Space Administration (NASA) are 
jointly acquiring the next-generation civilian weather and environmental satellite system: the Joint Polar Satellite System (JPSS).
 The  Joint  Polar  Satellite  System  will  replace  the  afternoon  orbit  component  and  ground  processing  system  of  the  current  
Polar-orbiting  Operational  Environmental  Satellites  (POES)  managed  by  NOAA.  The  JPSS  satellites  will  carry  a  suite  of  
sensors  designed  to  collect  meteorological,  oceanographic,  climatological  and  geophysical  observations  of  the  Earth.  The  
ground processing system for JPSS is known as the JPSS Common Ground System (JPSS CGS). Developed and maintained 
by Raytheon Intelligence and Information Systems (IIS), the CGS is a multi-mission enterprise system serving NOAA, NASA and
 their national and international partners. The CGS provides a wide range of support to a number of missions:

Command  and  control  and  mission  management  for  the  Suomi  National  Polar  Partnership  (S-NPP)  mission  today,  
expanding this support to the JPSS-1 satellite and the Free Flyer-1 mission in 2017

1. 

Data  acquisition  via  a  Polar  Receptor  Network  (PRN)  for  S-NPP,  the  Japan  Aerospace  Exploration  Agency’s  (JAXA)  
Global  Change Observation  Mission  –  Water  (GCOM-W1),  POES,  and the Defense Meteorological  Satellite  Program 
(DMSP) and Coriolis/WindSat for the Department of Defense (DoD)

2. 

Data routing over a global fiber Wide Area Network (WAN) for S-NPP, JPSS-1, Free Flyer-1, GCOM-W1, POES, DMSP,
 Coriolis/WindSat,  the  NASA Space  Communications  and  Navigation  (SCaN,  which  includes  several  Earth  Observing  
System  [EOS]  missions),  MetOp  for  the  European  Organisation  for  the  Exploitation  of  Meteorological  Satellites  
(EUMETSAT), and the National Science Foundation (NSF)

3. 

Environmental data processing and distribution for S-NPP, GCOM-W1 and JPSS-14. 

Originally  designed  to  support  S-NPP and  JPSS,  the  CGS has  demonstrated  its  scalability  and  flexibility  to  incorporate  all  of  
these other important  missions efficiently  and with minimal  cost,  schedule and risk,  while strengthening global  partnerships in 
weather  and  environmental  monitoring.  Since  S-NPP launch  in  October  2011,  the  data  processing  and  distribution  portion  of  
CGS  has  successfully  undergone  a  significant  technology  refresh  to  more  efficiently  support  S-NPP  and  GCOM-W1  data  
production and delivery, and the global communications infrastructure has been upgraded with additional redundancy to avoid 
system outages. 

The CGS architecture will receive another technology refresh in 2015 to satisfy several key objectives:

“Operationalizing” Suomi NPP, which had originally been intended as a risk reduction mission1. 
Leveraging lessons learned to date in multi-mission support2. 
Taking advantage of newer, more reliable and efficient technologies3. 
Satisfying new requirements and constraints due to the continually evolving budgetary environment4. 

To meet these needs, we are upgrading the CGS in the following ways:

Performing a system-wide technology refresh for enhanced performance and security1. 
Establishing a new front end architecture and augmenting the PRN for mission data transport2. 
Standardizing data protocols to accommodate an even wider variety of missions3. 
Enhancing flexibility and modularity in IDPS for new and evolving algorithms4. 
Achieving comprehensive situational awareness5. 
Deploying a full backup capability for Continuity of Operations (COOP)6. 
Providing  an  enclave  in  compliance  with  the  latest  security  standards  from  the  National  Institute  of  Standards  and  
Technology (NIST) 800-53

7. 

Streamlining sustainment support for reduced life cycle costs8. 

 
This paper will provide an overview of the CGS as it is deployed and operating today, along with a summary of the architectural 
tenets that will facilitate even easier incorporation of new missions and applications in 2015.
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VIIRS IMPROVEMENTS OVER MODIS
Shawn Miller , Kerry Grant , Jeffery Puschell

Raytheon

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) and National Aeronautics and Space Administration (NASA) are 
jointly acquiring the next-generation civilian weather and environmental satellite system: the Joint Polar Satellite System (JPSS).
 The  Joint  Polar  Satellite  System  will  replace  the  afternoon  orbit  component  and  ground  processing  system  of  the  current  
Polar-orbiting Operational Environmental Satellites (POES) managed by the National Oceanic and Atmospheric Administration. 
The  Joint  Polar  Satellite  System  satellites  will  carry  a  suite  of  sensors  designed  to  collect  meteorological,  oceanographic,  
climatological, and solar-geophysical observations of the earth, atmosphere, and space. The primary sensor for both SNPP and 
following JPSS missions is the Visible/Infrared Imager Radiometer Suite (VIIRS) developed by Raytheon Space and Airborne 
Systems (SAS). The ground processing system for the Joint Polar Satellite System is known as the Common Ground System 
(JPSS CGS), and provides command, control,  and communications (C3) and data processing and product delivery. CGS was 
developed by Raytheon Intelligence and Information Systems (IIS). As a multi-mission system, CGS provides combinations of 
C3,  data  processing,  and  product  delivery  for  numerous  NASA,  NOAA,  Department  of  Defense  (DoD),  and  international  
missions, such as NASA’s Earth Observation System (EOS), NOAA’s current POES, the Japan Aerospace Exploration Agency’s
 (JAXA)  Global  Change  Observation  Mission  –  Water  (GCOM-W1),  and  DoD’s  Defense  Meteorological  Satellite  Program  
(DMSP).
 
The Moderate Resolution Imaging Spectroradiometer (MODIS) was developed by Raytheon SAS for the NASA Earth Observing 
System (EOS) as a research instrument to capture data in 36 spectral  bands (from 0.4 μm  to 14.4 μm  and at varying spatial  
resolutions  -  250  m,  500  m  and  1  km).  MODIS  data  provides  unprecedented  insight  into  cloud  and  aerosol  characteristics,  
surface emissivity and processes occurring in the oceans, on land, and in the lower atmosphere. MODIS has flown on the Terra 
satellite since 1999 and on the Aqua satellite since 2002 and provided excellent data for scientific research and operational use 
for  more  than  a  decade.  The  value  of  MODIS-derived  products  for  environmental  monitoring  motivated  development  of  an  
operational  counterpart  for  the  next-generation  polar-orbiting  environmental  satellites,  the  Visible/Infrared  Imager  Radiometer  
Suite  (VIIRS).  VIIRS combines the high value spectral  coverage and radiometric  accuracy of  MODIS with  the legacy spectral  
bands and radiometric  accuracy of  the Advanced Very High Resolution Radiometer  (AVHRR) currently  being flown on POES 
and the high spatial resolution (0.75 km) of the Operational Linescan System (OLS) on DMSP. Except for bands designed for 
deriving vertical temperature and humidity structure in the atmosphere, VIIRS uses identical or very similar bands from MODIS 
that are the most useful to operational customers in NOAA, the U.S. Air Force and the U.S. Navy. 

The  development  of  VIIRS  reaps  the  benefit  of  substantial  investment  in  MODIS  and  the  early  development  of  operational  
algorithms  using  MODIS  data.  This  presentation  will  cover  the  different  aspects  of  transitioning  a  research  system  into  an  
operational system. These aspects include: sensor operationalization, system performance operational factors, science changes
 to  algorithms  reflecting  the  operational  performance  factors,  and  the  operationalization  of  the  science  into  a  fully  24  x  7  
production system, tasked with meeting stringent operational needs. Finally, improvements in the end products will  described, 
showing  how  the  implementation  of  the  improvements  to  MODIS  in  the  VIIRS  instrument,  science,  and  data  processing  has  
resulted in major progress in product quality and utility.
 
[1]  J.  Puschell,  K.  Grant,  D.C. Smith,  “Operationalizing  a Research Sensor:  MODIS to VIIRS,”  IEEE Geoscience and Remote 
Sensing Society Conference, Munich, Germany, July, 2012.
 
[2]  K.  Grant,  P.  Smit,  M.  Mussetto,  “  A  Comparison  Between  AVHRR,  MODIS,  and  VIIRS,”  EUMETSAT  Conference,  Oslo,  
Norway, September 2011.
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LIGHT AMIDST THE SHADOWS: A NEW PARADIGM OF NOCTURNAL 
ENVIRONMENTAL APPLICATION CAPABILITIES FROM THE SUOMI 

NPP VIIRS DAY/NIGHT BAND
Steven Miller 1 , Stephen Mills 2 , Christopher Elvidge 3 , Daniel Lindsey 4 , Thomas Lee 5 , Jeffery 

Hawkins 5 , William Straka 6

(1) CIRA Cooperative Institute for Research in the Atmosphere , (2) Northrop Grumman , (3) NOAA/NGDC , (4) NOAA/NESDIS/STAR
 , (5) Naval Research Laboratory, Monterey , (6) CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
The Visible/Infrared Imager/Radiometer Suite (VIIRS) Day/Night Band (DNB), a broadband visible-light radiometer flying on the 
Suomi National Polar-orbiting Partnership (NPP) satellite, provides a novel ability to measure visible light across a broad range 
of intensities—ranging from daylight conditions down to the emission of a single street lamp. After nearly two years in orbit, the 
DNB imagery  continues to  fascinate with  its  detailed captures of  light  emission from cities,  ship  lights,  gas flares,  forest  fires,  
lightning,  lava  flows,  and  aurora,  as  well  as  moonlight-assisted  views  of  low  clouds,  convective  cloud  structures,  tropical  
cyclones, dust storms, smoke plumes, volcanic ash, snow cover, and sea ice.  But perhaps the most remarkable capability of 
the  DNB,  and  one  that  never  entered  the  realm  of  consideration  during  sensor  design,  was  discovered  post-launch.  During  
routine calibration/validation procedures for sensor noise characterization, wherein completely dark scenes were being sought 
out  (moon-free,  ~0130  local  time,  over  open  ocean),  researchers  found  that  the  DNB  continued  to  show  reflective  cloud  
features. Further investigation revealed that the DNB’s noise floor of ~7e-11 W cm-2 sr-1 offers sufficient sensitivity to sense the 
reflected emissions of  nocturnal  airglow (nightglow;  an array of  atmospheric  chemiluminescent  emissions originating primarily  
from ~85-95 km) and starlight.  

Whereas  the  DNB  design  called  for  a  meteorological  imaging  capability  during  nights  having  sufficient  moonlight  (roughly  
quarter phase or greater, or about half of all nights), the new findings indicate that a form of visible-based observation is indeed 
possible  on  the  moonless  nights  as  well. This  unexpected  capability  expands  the  realm  of  possibilities  for  satellite-based  
nocturnal environmental monitoring, and holds significance to research and operational communities alike. In particular,  it  has 
potential  to  mitigate  traditional  limitations  of  infrared  methods  at  night,  improving  our  ability  to  characterize  the  full  diurnal  
behavior  of  important  weather/climate parameters.  In  addition,  the DNB’s  demonstrated ability  to simultaneously  measure the 
primary airglow emissions, including fantastic glowing views of mesospheric structure (including concentric gravity waves forced 
by underlying thunderstorms), provides a visible link to energy transfer processes between the lower and upper atmosphere. We
 anticipate that this capability presents opportunities for seminal, interdisciplinary research and discovery.

This  paper  details  the  DNB  technology,  sensing  capabilities,  and  circumstances  leading  up  to  the  discovery  of  its  unique  
nightglow/starlight  measurements.  Key  examples  illustrate  the  value  and  potential  of  this  new  paradigm  in  nocturnal  remote  
sensing.
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ESTIMATION OF THE SOLAR RADIATION AT THE GROUND SURFACE 
USING GEOSTATIONARY SATELLITES AND RADIATIVE TRANSFER 

CALCULATION: RENEWABLE ENERGY AND THE SATELLITE 
REMOTE SENSING

Takashi Nakajima 1 , Hideaki Takenaka 2 , Teruyuki Nakajima 2 , Tamio Takamura 3 , Toshiyuki Kurino
 4

(1) Tokai University , (2) University of Tokyo , (3) Chiba University , (4) JMA,MSC

ABSTRACT
In  recent  decade,  increasing  of  the  renewable  energy  in  the  social  energy  system  requires  accurate  estimation  of  the  solar  
radiation at the surfaces, in any time, at anywhere. Geostationary satellites are useful for such objective since they observe the 
earth  for  wide  area  with  high  temporal  frequency  and  moderately  spatial  resolution.  Actually,  five  geostationary  satellites,  
Himawari,  Meteosat(s),  GOES(s)  cover  most  parts  of  the  earth  every  30  minutes  to  an  hour.  Solar  radiation  at  the  ground  
surface  can  be  estimated  by  radiative  transfer  calculation  with  input  geo-parameters  such  as,  cloud/aerosol  
optical/microphysical properties, columnar water vapor, and so on. Multi-spectral images obtained from the latest geostationary 
satellites enable to retrieve these parameters. The polar orbital earth observing satellites are also needed for improving the data 
analysis  techniques  used  for  the  geostationary  satellites.  For  instances,  a  synergistic  use  of  the  multi-spectral  imager  (e.g.  
MODIS)  and  the  cloud  radar  (e.g.  CloudSat)  aboard  polar  orbital  satellites  reveals  relationship  between  reflectances  of  
multi-spectral  imaging  and  vertical  structure  of  clouds  that  contributes  to  both  developing  inversion  algorithms  of  cloud  
parameters and estimating solar radiation.

This  paper  presents  how  do  we  estimate  such  optical  and  physical  parameters,  and  solar  radiation,  showing  the  latest  
atmospheric  science  and  technology  used  in  both  the  geostationary  and  polar  orbital  satellite  data  analyses.  Also,  we  will  
discuss about  utilization of  the 3rd  generation geostationary  satellites,  in  the JST-CREST-EMS (Energy Management  System) 
project in Japan.
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A VERIFICATION STUDY OVER EUROPE OF AMSU-A/MHS AND SSMIS
 PASSIVE MICROWAVE PRECIPITATION RETRIEVALS

Giulia Panegrossi , Daniele Casella , Alberto Mugnai , Marco Petracca , Paolo Sanò , Stefano 
Dietrich

CNR/ISAC Institute of Atmospheric Sciences and Climate

ABSTRACT
Within  the  EUMETSAT  H-SAF  program  (Satellite  Application  Facility  on  Support  to  Operational  Hydrology  and  Water  
Management, http://hsaf.meteoam.it) we have developed two different passive microwave precipitation retrieval algorithms, one 
based on a physically-based Bayesian approach for conically scanning radiometers (i.e., SSMIS), and the other one based on 
Neural Network approach for cross-track scanning radiometers (i.e., AMSU-A/MHS). The two algorithms are based on the same 
physical foundation, i.e., same cloud-radiation model simulations to be used as a priori information in the Bayesian solver and as
 training  dataset  in  the  neural  network  approach.  They  also  use  similar  procedures  for  screening  of  non-precipitating  pixels,  
identification of frozen background surface, presence of snowfall, and determination of a pixel based quality index of the surface 
precipitation retrievals. These procedures are calibrated according to the different characteristics (i.e., viewing angle, horizontal 
resolution,  channel  frequencies)  of  the  cross-track  and  conically  scanning  radiometers  used.  The  two  algorithms  use  
dynamical/meteorological/environmental variables as ancillary information to characterize the observed event, and mitigate the 
ambiguity  of  the  cloud  microphysical  structures  (and  rainfall  rates  at  the  ground)  associated  to  any  given  set  of  measured  
multichannel brightness temperatures. A verification study of the latest versions of the two algorithms has been carried out within
 the  H-SAF  program,  where  the  rainfall  estimates  are  compared  against  radar  observations  and  rain  gauge  network  
measurements for  several  precipitation events in  Europe,  characterized by different  environmental,  meteorological,  dynamical  
conditions,  and  by  different  precipitation  regimes.  We  will  present  the  main  results  of  this  study,  discussing  strengths  and  
potentials of the two algorithms in relation to the different characteristics of the observed events. In addition the consistency of 
the  retrievals  from close in  time overpasses of  the  cross-track  and conically  scanning  radiometers  for  the  same event  will  be  
discussed. Consistency, besides accuracy of the retrievals, is necessary in order to be able to fully exploit all  current of future 
cross-track and conically scanning radiometer overpasses for monitoring precipitation, and to be able to use them in conjunction 
with  IR  GEO  observations  in  blending/morphing  resolution  enhancing  techniques  for  nowcasting  and/or  hydrological  
applications.
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NOAA SATELLITE PARTNERSHIPS
John Pereira , Suzanne Hilding

NOAA/NESDIS

ABSTRACT
The  National  Oceanic  and  Atmospheric  Administration’s  (NOAA)  Environmental  Satellite  and  Information  Service  (NESDIS)  
establishes  and  maintains  partnerships  with  United  States  government  agencies  and  with  foreign  government  agencies  and  
consortiums  to  build,  launch,  and  operate  environmental  satellites  that  meet  NOAA  requirements  to  monitor  the  Earth’s  
environment. This presentation will provide a current status and plans for NOAA satellite partnership missions. It will discuss the 
Jason altimetry satellite program partnership, the Deep Space Climate Observatory (DSCOVR) L-1 mission partnership, and the
 Global Navigation Satellite System for Radio Occultation. It will also highlight NOAA’s involvement in domestic missions, such as
 the Global Precipitation Mission and the Soil Moisture Active / Passive Mission. Other emerging partnership opportunities may 
also be presented.
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CYCLONE GLOBAL NAVIGATION SATELLITE SYSTEM (CYGNSS): 
ALL WEATHER OBSERVATIONS OF SURFACE WINDS IN TROPICAL 

CYCLONES AND HURRICANES
Derek Posselt 1 , Christopher Ruf 1 , Aaron Ridley 1 , Scott Gleason 2 , Valery Zavorotny 3 , Stephen 

Katzberg 4 , Jim Garrison 5 , Joel Johnson 6 , Andrew O'Brien 6 , Robert Atlas 3 , Sharan Majumdar 7 , 
David Nolan 3

(1) University of Michigan , (2) Concordia University , (3) NOAA , (4) South Carolina State University , (5) Purdue University , (6) Ohio 
State University , (7) University of Miami

ABSTRACT
CYGNSS is  a recently  awarded NASA Earth Venture 2 mission led by the University  of  Michigan and designed to use global  
positioning system technology to observe surface wind speeds in the clear and raining regions of tropical cyclones. Surface wind
 information obtained from the CYGNSS mission has the potential to advance our fundamental understanding of tropical cyclone 
processes, and lead to improvements in forecasts of hurricane track and intensity.
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TRUE COLOR IMAGES OF THE EARTH CREATED WITH MSG SEVIRI
Maximilian Reuter

Universität Bremen

ABSTRACT
One of the most famous pictures ever taken was by the crew of Apollo 17 in 1972, showing our Earth from a distance of about 
45000km.  This  picture  was  named  ‘Blue  Marble’  and  it  reminds  us  of  the  beauty  and  uniqueness  of  our  home  planet.  With  
geostationary satellites, such views of the Earth are possible without the need to have a photographer in space. However, up to 
the present, the production of such Blue Marble type images from geostationary satellite data has been impaired by the lack of 
channels in the visible spectral region.

A  method  for  the  generation  of  full  disk  MSG  (METEOSAT  Second  Generation)  SEVIRI  (Scanning-Enhanced  Visible  and  
Infrared  Imager)  true  colour  composite  images  will  be  presented.  The  algorithm  mainly  uses  the  SEVIRI  channels  VIS006  
(0.6μm),  NIR008 (0.8μm)  and NIR016 (1.6μm).  The lack of information in the blue and green parts of the visible spectrum is 
compensated  by  using  data  from  NASA’s  (National  Aeronautics  and  Space  Administration’s)  Blue  Marble  next  generation  
(BMNG)  project  to  fill  a  look-up  table  (LUT)  transforming  RGB  (red/green/blue)  false  colour  composite  images  of  
VIS006/NIR008/NIR016  into  true  colour  images.  Tabulated  radiative  transfer  calculations  of  a  pure  Rayleigh  atmosphere  are  
used to add an impression of Rayleigh scattering towards the sunlit horizon.

The resulting images satisfy naive expectations: clouds are white or transparent, vegetated surfaces are greenish, deserts are 
sandy-coloured,  the  ocean  is  dark  blue  to  black  and  a  narrow halo  due  to  Rayleigh  scattering  is  visible  at  the  sunlit  horizon.  
Therefore, such images are easily interpretable also for inexperienced users not familiar with the characteristics of typical MSG 
false colour composite images. The images can be used for scientific applications to illustrate specific meteorological conditions 
or for non-scientific purposes, for example, for raising awareness in the public of the Earth’s worthiness of protection.
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WIND VECTOR MEASUREMENTS FROM COMBINED ACTIVE AND 
PASSIVE L-BAND SENSORS

Lucrezia Ricciardulli , Thomas Meissner , Frank Wentz
Remote Sensing Systems

ABSTRACT
The  Aquarius  L-band  radiometer/scatterometer  system  is  designed  to  measure  ocean  surface  salinity. The  scatterometer  
operates at 1.26 GHz and the radiometer at 1.41 GHz. The NASA sensor was launched on June 10, 2011aboard the Argentine 
CONAE SAC-D spacecraft and has been taking science data observations since August 25, 2011.

During  the  course  of  the  data  analysis  that  has  been  ongoing  since  then,  it  has  turned  out  that  the  combined  L-band  
radiometer/scatterometer system can not only measure ocean salinity but is also able to provide excellent ocean surface wind 
speeds if a retrieval algorithm is applied that combines the various channels of the active and passive instrument in an optimal 
way. 

Wind  speed  retrievals  based  on  Aquarius  HH-pol  backscatter  measurements  from  the  L-band  scatterometer  have  a  global  
accuracy of about 0.8 m/s at 100 km resolution. This matches the performance of wind speed measurements from established 
satellite  missions  such  as  WindSat,  SSM/I  and  QuikScat.   The  accuracy  can  be  improved  even  further  by  ingesting  
observations from the H-pol L-band radiometer channel with an appropriate weight into the wind speed retrieval algorithm. This 
applies especially for crosswind observation and at high wind speeds, where the L-band scatterometer loses sensitivity. A first 
data analysis has shown that the combined active-passive L-band wind speed retrieval algorithm provides accurate wind speeds
 even in hurricanes and extratropical cyclones.  

The availability of an accurate wind speed is essential in the Aquarius salinity retrieval algorithm for performing a correction for 
effects  from  the  wind  roughened  ocean  surface,  which  is  necessary  in  order  to  meet  the  performance  requirement  of  the  
Aquarius mission. However, this combined active/passive L-band wind speed is of course also a product by itself. Though the 
data  volume is  limited  in  case  of  Aquarius  due to  its  very  narrow Earth  swath,  we expect  that  the  same performance can be  
achieved for the SMAP mission, whose launch is scheduled for fall  2014. SMAP has a 1000 km wide swath and will  provide 
combined  active/passive  observations  at  40  km  resolution,  which  can  make  the  SMAP  wind  speed  a  useful  product  for  
meteorological and oceanographical applications. 

Our presentations will give an overview of the combined active/passive L-band wind speed algorithm and its validation based on 
data from the Aquarius mission. We will discuss and weigh the general advantages and challenges of measuring wind speed 
ant  L-band. One  major  advantage  is  that  measurements  at  L-band  are  much  less  impacted  by  rain  than  at  higher  
frequencies. Challenges that need to be overcome are the drift of the internal calibration system of the L-band radiometer, RFI 
in both scatterometer and radiometer observations, Faraday rotation in the Earth ionosphere and spurious signals from celestial 
sources. The most  important  of  it  is  galactic  radiation,  which is  large at  L-band frequencies and which can enter  the passive 
instrument after getting reflected at the ocean surface. 

Finally we will analyze the capability of wind direction retrievals with SMAP. SMAP has a forward and aft look and provides fully 
polarimetric active and passive observations, which are sensitive to wind direction.                
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EXPLICIT SURFACE REFLECTION TREATMENT IN THE NEXT 
VERSION OF THE NOWCASTING SAF POLAR PLATFORM SYSTEM
Ronald Scheirer , Adam Dybbroe , Abhay Devasthale , Nina Håkansson , Karl-Göran Karlsson , 

Joseph Sedlar , Anke Thoss
SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
global satellite observation is an essential component of realtime weather determination and seamless weather forcast. Clouds 
provide valueable information about the temperature, humidity and motion distribution in our atmosphere. This, together with the 
fact,  that  clouds  are  generally  (but  strongly  depending  on  surface  conditions)  good  visible  targets  for  spaceborn  instruments,  
makes clouds ideal tracers for temporal and spatial weather development. Today, adequate large scale observation is possible 
with satellites only.

The NWCSAF Polar Platform System (PPS) software package provides algorithms and infrastructure for generating cloud and 
precipitation  products  for  polar  orbiting  meteorological  satellites.  Originally  PPS was  designed  to  process  data  gained  by  the  
AVHRR over  Europe  only.  Emphasis  was  set  on  applications  serving  the  European  community,  with  a  special  focus  on  high  
latitudes. Successful launches of new instruments and the request for global climate data have broadened this horizon literally.

The variety of surface properties latterly shifted in focus and its spectral compositions necessitated a general revision of the PPS
 cloud-mask  algorithm  with  enhanced  consideration  of  surface  characteristics.  Problems  were  most  pronounced  in  spectral  
regions close to 4 microns where (under daylight conditions) solar reflections as well as thermal emissions contribute.

This presentation will show the techniques used to take variations in surface reflection and emission into account. Furthermore 
the benefit for our  cloud-mask product will be shown.
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SUOMI-NPP VIIRS IMAGERY: RGB APPLICATIONS AND PRODUCT 
DEVELOPMENT AT CIRA

Curtis Seaman 1 , Donald Hillger 2 , Steven Miller 1 , Daniel Lindsey 2

(1) CIRA Cooperative Institute for Research in the Atmosphere , (2) NOAA/NESDIS/STAR

ABSTRACT
The  Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS)  aboard  the  Suomi  National  Polar-orbiting  Partnership  (NPP)  satellite  has  been  
producing high-quality imagery since its launch in October 2011. VIIRS consists of 5 high-resolution imagery channels (~375 m resolution 
at nadir), 16 moderate resolution channels (~750 m resolution), and the Day/Night Band (~742 m resolution), ranging in wavelength from 
0.412  μ m  to  12.01  μ m.  Red-green-blue  (RGB)  composites  of  these  VIIRS  channels  are  useful  for  detecting  many  hazards  including:  
volcanic eruptions, dust storms, smog, fires, and floods. VIIRS RGB composites are also useful for monitoring vegetation health, snow and 
ice extent, ocean turbidity and other natural phenomena. RGB composites using the Day/Night Band (DNB) alone have proven useful for 
monitoring power outages over large metropolitan areas, such as that which occurred with the landfall of Hurricane Sandy on the east coast 
of  United  States.  VIIRS  has  the  capability  to  reproduce  many  EUMETSAT  RGB  products  including  the  “Natural  Color”,  “Daytime  
Microphysics” and “Nighttime Microphysics/Fog”, “Dust” and “Snow” composites that have been developed for Meteosat, and are found to
 have  additional  uses  when  applied  to  high-resolution  VIIRS  imagery.  VIIRS  also  has  the  ability  to  produce  “true  color”  imagery  in  the  
heritage of MODIS. Researchers at the Cooperative Institute for Research in the Atmosphere (CIRA) at Colorado State University (CSU) 
have  been  developing  additional  VIIRS  RGB  products,  including  a  visible-wavelength  dust  enhancement  and  two  RGB  composites  for  
detecting fires: the “Natural Fire Color” and “Fire Power” composites. Examples of these and other RGB composites will be presented, and 
the numerous applications of these products will be discussed.
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GCOM OVERVIEW
Haruhisa Shimoda , Misako Kachi
JAXA Japan Aerospace Exploration Agency

ABSTRACT
GCOM  OVERVIEW  Haruhisa  Shimoda  Misako  Kachi  EORC,  JAXA  2-1-1,  Sengen,  Tsukuba,  Ibaraki,  Japan  TEL  :  
+81-50-3362-2126 FAX : +81-29-868-2961 e-mail : shimoda.haruhisa@jaxa.jp In order to meet the requirements of Global Earth
 Observation System of Systems (GEOSS) as well as to continue the ADEOS and ADEOSII missions, JAXA is now planning the 
GCOM mission which is composed of a series of satellites. There are two series of satellites, and they are now called GCOM-W 
and  GCOM-C  satellites.  Both  series  are  composed  of  3  satellites  with  5  years  lifetime.  Hence,  13  years  of  continuous  
observation can be assured with 1 year overlaps. The first satellite of GCOM-W was launched on May 2011 while the first one of 
GCOM-C will be launched in fiscal 2015. GCOM-W1 carries AMSR2 (AMSR F/O). AMSR2 is very similar to AMSR on ADEOSII 
and AMSR-E on EOS-Aqua with some modifications. The frequencies are 6.9, 7.3, 10.65, 18.7, 23.8, 36.5 and 89 GHz. 7.3 GHz 
channel was added to mitigate ground based radio interferences observed on AMSR and AMSR-E[1]. All channels have vertical 
and horizontal  polarizations  and quantization  is  12 bits  for  all  channels.  Unlike  AMSR on ADEOSII,  we have deleted 50 GHz 
channels  which were used for  temperature retrieval.  The aperture of  AMSR2 is  2m, and AMSR2 will  have more accurate hot  
load than AMSR[2]. Two kinds of modification are introduced. One is to use an actively controlled thermal reflector over the hot 
load. This reflector is called a temperature controlled plate (TCP). Another modification is to shield the ambient emissions. The 
incidence angle of AMSR2 is 55 degree and the dynamic range is from 2.7 K to 340 K. GCOM-C1 will carry GLI F/O (called the 
second  generation  GLI  :  SGLI).  The  SGLI  will  be  rather  different  from  GLI  on  ADEOSII.  The  main  targets  of  SGLI  are  
atmospheric aerosols, coastal zone and land. In order to measure aerosols over both ocean and land, it  will  have a near ultra 
violet  channel,  as  well  as  polarization  and  bi-directional  observation  capability.  The  instrument  will  be  composed  of  several  
components. They are VNR (visible and near infrared)-NP(non polarization), VNR-P(polarization), and IRS (short wave to long 
wave infrared (SWI & TMI). The VNR-NP and VNR-P will adopt push broom scanners, while IRS will use a conventional whisk 
broom  scanner.  VNR-NP  is  composed  of  3  cameras.  They  have  rather  small  FOVs  and  cover  total  of  70  degrees  with  3  
cameras.  VNR=NP  is  an  11  channel  scanner.  The  center  wavelengths  of  these  channels  are  380,  412,  443,  490,  530,  565,  
673.5, 763, 868.5 nm. For 673.5 and 868.5 nm, there are 2 channels for each with different sensitivity. These 11 detectors are 
linear  array  CCDs and placed on  the  focal  plane  of  each  camera.  VNR-P will  have  two spectral  channels,  i.e.  673.5  nm and 
868.5 nm, while each spectral channel is composed of 3 polarizations. Further, they have 3 different look angles, i.e. fore (+45°), 
nadir  (0°)  and  aft  (-45°)  to  obtain  forward  scatterings.  VNR-P  is  composed  of  2  cameras,  each  corresponding  to  different  
channel.  The FOV of  VNR-P is  55 degree.  SWI will  have 4  channels,  i.e.  1.05,  1.38,  1.64 and 2.21 µm.  TMI  will  have 2  split  
window channels, 10.8 and 12.0 µm. For, coastal zone and land observation, the IFOV of SGLI for these targets will be around 
250m. All channels of VNR-NP except 763 nm and 1.64 µm channel of SWI have 250m IFOV. TMI channels have 250m IFOV 
and  all  the  other  channels  have  1000m  IFOV.  With  GCOM  mission,  JAXA  will  contribute  to  GEOSS  in  the  areas  of  climate,  
weather and water cycle as well as ecosystems, agriculture, and several other societal benefit areas. The main scientific targets 
are to clarify  radiative forcing of  aerosols,  to validate climate models and to achieve accurate NPP estimates.  For operational  
use,  areas  like  NWP  input,  fisheries,  ship  navigation,  coastal  managements,  deforestation  monitoring,  and  fire  warnings  are  
typical applications.
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COMPARING LIGHTNING POLARITY AND CLOUD MICROPHYSICAL 
PROPERTIES OVER REGIONS OF HIGH GROUND FLASH DENSITY IN 

SOUTH AFRICA
Lee-Ann Simpson 1 , Hannes Rautenbach 2 , Sivakumar Venkataraman 3

(1) South African Weather Service , (2) University of Pretoria , (3) University of KwaZulu Natal

ABSTRACT
Positive  lightning  flashes  are  known  to  be  more  intense  and  cause  more  damage  than  negative  flashes,  although  positive  
flashes only occur about 10% of the time. The study expounds more on cloud microphysical aspects, and investigates the timing 
and occurrence of ice particles within thunderstorms and correlates it to the occurrence of positive cloud-to-ground lightning. The
 data  sets  used  span  2006  up  to  and  including  2011.  The  satellite  data  set,  obtained  from  the  Meteosat  Second  Generation  
(MSG) satellite  was used to depict  Cloud Top Temperatures (CTT) with the use of  Channel  9,  IR10.8µm. These results  were 
then compared with the Brightness Temperature Difference (BTD) calculated by subtracting channel 9, IR10.8µm from channel 
7,  IR8.7µm.  After  the  cloud  particle  phase  was  determined  from  the  abovementioned  comparison,  the  total  sum  of  
cloud-to-ground lightning over multiple time periods around the time of the reported lightning fatalities, was compared with the 
cloud microphysical properties. These results were further compared with the lightning polarity obtained from the South African 
Weather Service (SAWS) Lightning Detection Network (LDN) data set.  Results show that the phase of the cloud particles at 
the cloud top level were indeed ice particles, confirmed by the cloud top temperatures of -63°C. Although the maximum number 
of lightning strokes were displaced south-eastwards of the area of interest, they do however compare well with the broader area 
of coldest cloud top temperatures and the distribution of ice particles at the cloud top. 
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SATELLITE ULTRA-SPECTRAL SOUNDINGS: VALIDATION USING 
AIRBORNE AND GROUND-BASED MEASUREMENTS

William Smith 1 , Elisabeth Weisz 2 , Allen Larar 3 , Henry Revercomb 2 , Daniel Zhou 3 , XU Liu 3 , 
Melissa Yesalusky 4 , Nadia Smith 2

(1) University of Wisconsin/Hampton University , (2) University of Wisconsin-Madison , (3) NASA Langley Research Center , (4) 
Hampton University

ABSTRACT
There are now four satellites in polar orbit  carrying ultra-spectral sounders. The Suomi-NPP and the Aqua satellites share the 
same sun synchronous orbital  plane with an equator crossing Local  Solar Time (LST) of  ~0130 am and pm in ascending and 
descending nodes, respectively. However, since the two satellites are at slightly different altitudes (i.e., 825 km for NPP and 705 
km for Aqua), the same regions of the Earth are observed with time differences varying between zero and fifty minutes during a 
period of ~2.7 days. The Metop-A and Metop-B satellites fly in a sun-synchronous orbit,  at an altitude of about 820km and an 
equator crossing Local Solar Time (LST) of ~9:30 am and pm in descending and ascending nodes, respectively. They have a 
constant time separation time of about 50 minutes. Thus, high spatial resolution atmospheric soundings are obtained eight times
 per  day  with  time tendency  measurements  being  provided  four  times  per  day  globally.  These  observations  have  applications  
ranging  from short-term  severe  weather  forecasting  to  large-scale  global  climate  change  monitoring  and  prediction.  Recently  
there  have  been  a  number  of  ground-based  and  airborne  science  campaigns  useful  for  the  validation  of  the  measurement  
capabilities  of  the  Aqua,  Suomi-NPP,  and  Metop  satellite  sounding  data.  In  particular,  ground-based  radiosondes  and  
downwelling  ultra-spectral  resolution  radiance  measurements  have  been  used  in  combination  with  high  altitude  airborne  
dropsondes  and  upwelling  ultra-spectral  resolution  on  radiance  observations  to  validate  the  accuracy  of  satellite  atmospheric  
sounding products derived using the University of Wisconsin direct broadcast Dual Regression (DR) retrieval system. The utility 
of these meteorological soundings, and the time tendencies, for meteorological and climate applications is assessed.
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THE SENTINEL-4 MISSION, ITS COMPONENTS AND 
IMPLEMENTATION

Hendrik R. Stark , Hermann Ludwig Möller , Grégory Bazalgette Courrèges-Lacoste , Rob 
Koopmann , Silvia Mezzasoma

ESA/ESTEC

ABSTRACT

The  Sentinel-4  mission,  as  part  of  the  Global  Monitoring  for  Environment  and  Security  (GMES),  has  the  primary  objective  of  
observing  the  diurnal  cycle  of  the  tropospheric  composition  in  support  of  the  air  quality  applications  of  GMES  Atmosphere  
Services.

The  implementation  of  the  Sentinel-4  mission  elements  follows  the  understanding  and  definition  within  the  cooperation  
agreement between ESA and EUMETSAT: 

the Sentinel-4/Ultra-violet/Visible/Near-Infrared (S4/UVN) instrument(s), being embarked on the geostationary Meteosat
 Third Generation Sounder (MTG-S) satellite(s);
the Sentinel-4 Ground Segment, being embedded in the EUMETSAT MTG Ground Segment with the respective Level 
1b (L1b) and Level 2 (L2) processors and further infrastructure elements like the S4/UVN Instrument Quality Tool (IQT) 
and the Mission Performance Centre (MPC).

The paper will provide an overview of the status of the S4/UVN instrument, and will describe the technical baseline reached at 
PDR. It will be complemented with the status and definition of the Sentinel-4 Ground Segment elements.
The S4/UVN instrument will  provide data products for continuous monitoring above Europe and northern Africa with additional 
complementary value with respect to low earth orbit predecessor missions, like GOME, SCIAMACHY, OMI, GOME-2 and future 
missions  like  Sentinel  5.  The expected launch date  of  the  first  MTG-S platform is  2019,  and the  expected Sentinel-4  mission  
duration is about 15 years, accomplished by the serial launch of the two MTG-S satellites with the S4/UVN instruments.

The instrument design enables a short revisit time from east to west in one hour with sufficient east-west spatial dimension. The 
key features of the S4/UVN instrument are the spectral range from 305 nm to 500 nm with a spectral resolution of 0.5 nm, and 
from  750  nm  to  775  nm  with  a  spectral  resolution  of  0.12  nm,  in  combination  with  low  polarization  sensitivity  and  a  high  
radiometric accuracy.

The  data  acquired  by  the  instrument  are  downloaded  via  the  normal  MTG-S  payload  data  downstream  to  the  EUMETSAT  
Ground Segment where further processing will be performed at various levels.

The  Level  1b  processor  will  generate  data  products  like  Earth  Radiance,  Solar  Irradiance,  Calibrations,  Data  Processing  
Parameters File and Star products. In a second step the Level 1b products are further processed by the Level 2 processor facility
 to  generate  Core  products  and  Innovative  products.  The  innovative  products  are  synergetic  making  use  of  the  data  from the  
MTG Flexible Combined Imager (FCI) or the MTG InfraRed Sounder (IRS).

It  is  envisaged  that  the  quality  of  the  products  and  the  performances  of  the  Sentinel-4  system,  mission  and  instrument  are  
constantly monitored both on-line and off-line via the IQT and MPC.

The  paper  will  address  the  operational  concept  of  the  Sentinel-4  mission  and  principles  of  the  mission  planning  such  as  the  
employment of the Instrument Measurement Sequences containing the sequence of instrument / measurement configurations to
 be executed during each orbit.
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VIIRS DATA IN SUPPORT OF OPERATIONAL FORECASTS
Kathleen Strabala 1 , Dave Hoese 2 , William Straka III 1 , Liam Gumley 1 , Raymond Garcia 2 , Katja 

Hungershöfer 3 , Jordan Gerth 4 , Scott Bachmeier 1

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) SSEC Space Science and Engineering Center , (3) DWD 
Deutscher Wetterdienst , (4) University of Wisconsin-Madison

ABSTRACT
The  Joint  Polar  Satellite  System (JPSS)  project  has  funded  the  inclusion  of  Soumi  National  Polar-orbiting  Partnership  (NPP)  
Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS)  data  in  the  Advanced  Weather  Interactive  Processing  System (AWIPS)  in  
support  of  operational  National  Weather  Service  (NWS)  Forecasters.  The focus  of  this  effort  is  to  provide  VIIRS data  to  high  
latitude regions (Alaska), where there are more frequent polar overpasses, and where the geostationary data large view angles 
make it less effective in monitoring small scale features. Because the Suomi NPP data is available via direct broadcast (DB), it 
can be acquired by X/L band antennas and processed in near-real time using the free Community Satellite Processing Package 
(CSPP), which transforms VIIRS raw data into Science Data Records (SDRs) identical to the IDPS VIIRS SDRs. Working closely
 with the University of Alaska – Fairbanks Geographic Information Network of Alaska (GINA) team, the CSPP software is running 
operationally with products remapped and fed to the forecast offices for display in AWIPS. Along with the installation, forecaster 
training  is  provided  to  help  operations  personnel  understand  the  kinds  of  events  where  the  high  resolution  data  will  be  most  
useful. The high quality of the VIIRS data, the improved spatial resolution and coverage as well as the new day/night band, point 
to operational use of the data over all US NWS domains. Examples are provided from different domains using direct broadcast 
data over Alaska, the Contiguous United States (CONUS), as well as Hawaii.

In  addition,  a  new back  end  to  the  CSPP remapping  and  reprojection  VIIRS  software  has  been  created  in  collaboration  with  
Deutscher Wetterdienst in order to allow the VIIRS data to be viewed in the NinJo visualization and analysis tool.   Examples of 
the utility of VIIRS in NinJo will also be provided.
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MCIDAS-V, VISUALIZATION AND DATA ANALYSIS FOR SUOMI 
NATIONAL POLAR-ORBITING PARTNERSHIP

William Straka III 1 , Tommy Jasmin 1 , Thomas Rink 1 , Daniel Lindsey 2 , Curtis Seaman 3 , Miller 
Steven 3 , Thomas Achtor 1 , Don Hillger 2

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) NOAA/NESDIS , (3) CIRA Cooperative Institute for Research
 in the Atmosphere

ABSTRACT
The fifth generation of the Man computer Interactive Data Access System (McIDAS-V) is the next generation in the University of 
Wisconsin’s  Space  Science  and  Engineering  Center’s  35-year  history  of  sophisticated  McIDAS  software  packages.  It  is  a  
Java-based,  open-source,  and  freely  available  software  visualization  package  for  satellite  and  other  geophysical  data.  Its  
advanced  capabilities  provide  interactive  4-D  displays,  an  abstract  mathematical  data  model  with  built-in  metadata,  and  
user-defined  analysis  and  computation.  These  powerful  capabilities  to  integrate  data,  analysis,  and  visualization  are  being  
applied to the next generation of remote sensing instruments. While McIDAS-V can visualize data from the current set of polar 
and geostationary satellites from a variety of countries (NOAA, EUMETSAT, JMA), as part of the JPSS Risk Reduction Program,
 McIDAS-V was updated to be able to display data from the Suomi National Polar-orbiting Partnership (Suomi NPP) satellite. The
 Visible Infrared Imager Radiometer Suite (VIIRS) instrument offers spectacular views of various phenomena on the Earth, both 
during day and night, ranging from cloud formations, which can be seen in the visible and infrared bands, to the aurorae and gas 
flares, which can be seen in the Day Night Band (DNB). The ATMS and CrIS sounders offer improved retrievals of atmospheric 
temperature and moisture profiles. The data from these sensors, as well as VIIRS and CrIS level 2 products (EDRs), such as the
 JPSS  Fire  Product  and  Near  Constant  Contrast  VIIRS  EDRs,  can  be  displayed  by  themselves  or  in  combination  with  other  
sensors and data with  relative ease in  McIDAS-V.  In  addition,  McIDAS-V is  able  to  visualize data from both the official  JPSS 
processing system (Interface Data Processing Segment, IDPS) as well as the Community Satellite Processing Package (CSPP).
 Results from a variety of cases from VIIRS, ATMS, and CrIS will be shown.
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METEOROLOGICAL SATELLITE STATUS AND SENSOR DATA 
QUALITY LONG TERM MONITORING (LTM) SYSTEM FOR 

NOAA/NESDIS/STAR INTEGRATED CAL/VAL SYSTEM (ICVS)
Ninghai Sun , Fuzhong Weng

NOAA/NESDIS/STAR

ABSTRACT
Meteorological  satellites  bring  valuable  global  earth  surface  and  atmospheric  observations  to  the  international  meteorological  
community  for  both  real-time  weather  prediction  operations  and  climate  change  studies.  In  order  to  make  use  of  satellite  
observational  datasets to support  NOAA daily operations at  any time, it  is  necessary to obtain accurate information about the 
satellite  and  onboard  instrument  on-orbit  operational  status  and  performance  in  real  time.  To  use  satellite  observations  for  
climate change study, an instrument long term trending tool is also needed during the entire mission to record all  satellite and 
instrument anomalies, as well as data degradation information, into metadata files for the study. To attain both goals, a real time 
on-orbit satellite instrument status/performance and sensor data product quality monitoring system has been developed as part 
of NOAA/NESDIS/STAR Integrated Calibration/Validation System (ICVS). Such monitoring system has included NOAA-POES, 
MetOP, DMSP, and next generation Suomi-NPP, and will support future JPSS program to provide both real time and long term 
satellite  and  instrument  on-orbit  information  to  SDR  Cal/Val  teams  and  instrument  vendors  for  any  anomaly  analysis  and  
diagnosis.  For  Suomi-NPP  satellite,  such  system  even  provides  instrument  pre-launch  calibration/validation  information  for  
ATMS,  CrIS,  VIIRS,  OMPS,  and  CERES.  A  global  and  regional  satellite  data  quality  monitoring  module  is  included  to  
characterize the instrument SDR data products relative to both NCEP and ECMWF global forecasts (6-hour guess fields) as well
 as  measurements  from  the  reference  sensors  such  as  NOAA/METOP-A  instruments  through  WMO  Global  Space-Based  
Inter-Calibration  System  (GSICS)  baseline  algorithms  (e.g.  Simultaneous  Nadir  Overpass,  SNO  and  Double  Difference  
Technique, DDT).
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ROBUST SATELLITE TECHNIQUE (RST-FIRES) FOR TIMELY 
DETECTION OF FOREST FIRES BY GEOSTATIONARY SATELLITE 

DATA
Valerio Tramutoli 1 , Carolina Filizzola 2 , Rosita Corrado 1 , Giuseppe Mazzeo 2 , Francesco Marchese

 2 , Rossana Paciello 2 , Nicola Pergola 2

(1) University of Basilicata , (2) CNR Consiglio Nazionale delle Ricerche

ABSTRACT
Wildfires  represent  a  calamity  for  many  Countries  in  the  world  due  to  their  local  and  global  consequences  on  climatic,  
atmospheric, and ecological processes. Usefulness of satellite systems in detecting and monitoring fires has been recognized 
for  years,  but  satellite-based  methods  have  been  originally  applied  only  to  polar-orbiting  sensor  data  like  NOAA-AVHRR,  
ERS-ATSR, and more recently EOS-MODIS. The recent challenge is, however, to exploit the unique characteristics offered by 
geostationary  sensors,  i.e.  the  very  high  temporal  resolution  (30  to  15  minutes  or  less,  if  MSG  Rapid  Scanning  System,  for  
example, is considered) together with a coarser spatial resolution (3-4 km) which may assure, in many cases of large fires, no 
saturation  in  the  4  micron  band.  This  allows  to  have  more  chance  to  detect  short-lived  fires  (often  registered  in  Southern  
Europe), starting fires or fires with activity which has a strong diurnal cycle (for instance, the highest fire occurrence in Europe is 
between 12:00 and 14:00 local time).  The timely detection of fires can help Forest Fire and Civil  Protection Services to better 
manage wildfires: minimizing the response time to the event, it is possible to face it when it is still under control. In addition, in the
 presence of several contemporarily events, promptly detection and quasi-continuous monitoring can provide useful information 
to decision makers for optimizing ground and aerial resources. Therefore Regions  like Southern Europe and, in particular Italy, 
may really benefits of geostationary rather than polar satellite-based systems. MSG-SEVIRI is the geostationary satellite sensor 
which  looks  at  Southern  Europe  and,  in  the  last  years,  many  algorithms  have  been  adapted  to  it  from  other  geostationary  
sensors (e.g.  WF_ABBA, Prins et  al.,  1992) or  have been specifically  designed for  it  (e.g.  FIR developed by Eumetsat,  2007, 
2010; FDeM-FiDAlgo by Amraoui et al., 2010; SFIDE by Laneve et al., 2006; as well as other algorithms developed by Roberts 
and Wooster, 2008; Costantini et al., 2006; van den Bergh et al., 2009; Calle et al., 2006). Some of them are fixed thresholds 
(single/multiple channels or contextual)  methods and, as already showed for algorithms applied to polar orbiting sensors (e.g. 
Kaufmann et al., 1990; Flasse and Ceccato, 1996), such a kind of methods is often source of false alarms (San-Miguel-Ayanz et 
al., 2005; Marchese et al., 2010). Moreover, many of them appear to have a sensitivity which is not adequate to civil protection 
requirements in Southern Europe so that, in general, only greater events are detected.

In  this  work,  the  multi-temporal  change-detection  technique  RST-FIRES  is  presented  and  applied  to  MSG-SEVIRI  data.  Its  
sensitivity, robustness and reliability were tested during a series of Total Validation campaigns, carried out in close collaboration 
with regional civil protection and local authorities of three different Italian regions (Basilicata, Sicily and Lombardy) with different 
forest  fire  regimes.  Dedicated  light  aircraft  surveys  and  voluntary  brigades  available  for  direct  ground  observations  made  a  
systematic check of RST-FIRES hot spots. Several of them - that a traditional a-posteriori validation would have flagged as “false
 alarms”,  because not  recorded by Forestry  Service in  their  registers  -  were instead demonstrated to be related to actual  fires 
(burning stubbles or other very small fires) as well as to other, actually existing, hot sources like chimney of industrial plants with 
variable thermal emission regimes.

Finally,  a  comparison  among  RST-FIRES  and  EUMETSAT  products  (FIR  and  FDeM),  directly  acquired  at  the  EUMETCast  
station of University of Basilicata, as well as a product freely distributed (SFIDE) will be also presented and discussed.
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PROGRESS ON DEVELOPMENT OF NEW PRODUCTS EXPECTED 
FROM JAPANES FOLLOW-ON GEOSTATIONARY METEOROLOGICAL 

SATELLITES HIMAWARI-8/9
Hiroaki Tsuchiyama , Toshiyuki Kurino , Masaya Takahashi

MSC/ JMA Meteorological Satellite Center/ Japan Meteorological Agency

ABSTRACT
The Japan Meteorological  Agency  (JMA)  plans  to  launch  Himawari-8,  which  are  the  next  generation  Japanese  geostationary  
meteorological satellites following to the currently operational satellite MTSAT-2 (Himawari-7), in summer 2014 and commence 
its  operation  in  2015,  when  MTSAT-2  is  scheduled  to  complete  its  period  of  operation.  The  agency  also  plans  to  launch  
Himawari-9 in 2016.
 
Himawari-8 and -9 carry Advanced Himawari Imager (AHI) units comparable to the Advanced Baseline Imager (ABI) on board 
GOES-R,  which  is  also  the  next  generation  satellite  planned  to  be  launched  by  the  National  Ocean  and  Atmosphere  
Administration / the National Environmental Satellite, Data, and Information Service (NOAA/NESDIS) in the United States. The 
observing functions of AHI will be enhance from those of MTSAT-2.

Multi-channel capacity (16 channels)
High spatial resolution (0.5 – 1.0 km for visible and 1 – 2 km for infrared)
Fast imaging (within 10 minutes for full disk)
Rapid scanning with flexible area selection and scheduling

The  follow-on  satellites  will  offer  high  observation  potential,  which  will  enable  users  to  analyze  cloud  properties  and  other  
meteorological parameters. To make the most of these functions as well as to provide users with effective information from the 
start  of  Himawari-8’s  operation,  JMA  has  set  up  an  environment  for  the  development  of  new  products  from  the  follow-on  
satellites  in  collaboration  with  its  Meteorological  Satellite  Center  (MSC),  Meteorological  Research  Institute  (MRI),  and  other  
internal related divisions in JMA.
 
The Agency plans to start the development of related products, and is interested in pursuing scientific and prototyping activities 
in collaboration with CGMS members, especially making a strong effort to develop Atmospheric Motion Vector (AMV) and cloud 
analysis products and newly generate the products for extracting quantitative information on volcanic ash and dust analysis. This
 is particularly the case with EUMETSAT and NOAA/NESDIS, which already operate or are preparing to use a new generation of 
multi-channel imaging instruments (MSG/MTG and GOES-R).
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JAXA'S APPROACH TO METEOROLOGICAL AND CLIMATOLOGICAL 
APPLICATIONS BY EARTH OBSERVATION PROGRAMS

Kazuo Umezawa
JAXA Japan Aerospace Exploration Agency

ABSTRACT
Japan Aerospace Exploration  Agency (JAXA)  is  the space agency of  Japan which is  responsible  for  space development  and 
utilization. To meet the requirements from meteorological and climatological applications, JAXA promotes some series of Earth 
Observation Programs.

One of JAXA’s water cycle missions is the Tropical Rainfall Measuring Mission (TRMM), a joint Japan-US mission to measuring 
tropical/subtropical  rainfall  and  their  diurnal  variations  with  three  precipitation  sensors  including  the  world  first  space-borne  
precipitation radar developed by Japan. It has been launched in 1997, and still operational.

JAXA also developed the Advanced Microwave Scanning Radiometer  (AMSR) for  the EOS (called AMSR-E) to estimate Sea 
Surface Temperature (SST) and soil moisture, and high-spatial resolution compared to existing instruments by a rotating large 
size antenna. Unfortunately, its operation was stopped in 2011 by a torque anomaly, but re-started at a low spin rate. 

The  Global  Change  Observation  Mission  (GCOM)  is  designed  by  JAXA  for  long-term  continuous  observation  of  the  Earth’s  
environment, and consists of three generation of two medium size of satellites, GCOM-W (water) and GCOM-C (climate). The 
GCOM-W was launched in 2012, and it is carrying AMSR-2 which is the follow-on of the AMSR-E.

Global  Precipitation  Measurement  (GPM)  mission  is planned  as  combination  of  TRMM-like  core  satellite  developed  by  JAXA 
and NASA, and constellation of  satellites provided by international  partners,  to measure the global  distribution of  precipitation 
accurately in a sufficient frequency so that the information provided by this program can drastically improve weather predictions, 
climate modeling, and understanding of water cycles.

Earth  Clouds,  Aerosols  and  Radiation  Explorer  (EarthCARE)  is  a  joint  mission  between  ESA  and  Japan  to  retrieve  vertical  
profiles of cloud 

Cooperation with various research communities outside JAXA has been also stated to demonstrate data utilization in the fields 
of  flood  forecasting,  numerical  models,  and  ecosystems.  Those  collaborative  activities  will  accelerate  utilization  of  
transdisciplinary observation of JAXA’s satellite missions in broader fields.

The  presentation  will  update  the  overall  activities  of  JAXA  Earth  Observation  Programs  dedicated  to  meteorological  and  
climatological applications.
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USING CROSS-POLARIZATION SIGNALS FOR RETRIEVING STRONG 
AND SEVERE HURRICANE WINDS WITH METOP-SG

Gerd-Jan van Zadelhoff 1 , Ad Stoffelen 1 , Paris Vachon 2 , John Wolfe 2 , Maria Belmonte Rivas 3

(1) KNMI Royal Netherlands Meteorological Institute , (2) Defence R&D Canada , (3) Delft University of Technology

ABSTRACT
The EUMETSAT Polar  System Second Generation (EPS-SG) programme, scheduled for  launch in  the 2020+ timeframe,  is  a 
follow-on mission to the current EPS programme. One of the instruments on-board the EPS-SG satellites is a vertically polarized
 (VV) C-band scatterometer (SCA), similar to ASCAT on EPS, but designed with improved/superior spatial resolution, coverage 
and stability. The prime objective of the SCA, (herein referred to as ASCAT-SG), will  be to measure wind speed and direction 
over the oceans which are important inputs to global and regional Numerical Weather Prediction (NWP), nowcasting, ocean and 
climate  applications.  Since  VV  measurements  have  reduced  sensitivity  above  25  m/s  due  to  saturation,  another  planned  
innovation on ASCAT-SG is the inclusion of cross-polarized (VH) channels on the scatterometer mid beams. In this paper we 
report on a sensitivity assessment that was performed using VH polarized signals under extreme wind conditions.

This analysis utilized RadarSAT-2, C-band SAR imagery acquired during severe wind speed (hurricane) events and compared 
the cross-polarized (VH) backscatter signals to the collocated ECMWF wind forecasts and SFMR wind measurements acquired 
by NOAA’s hurricane-hunter aircrafts. From these data sets, a new wind Geophysical Model Function (GMF) for strong to severe
 wind  speeds  (i.e.  20  m/s    SCWA  Dual  Pol.  mode)  were  acquired  between  2008  and  2011.  The  NOAA  
hurricane-hunters flew a total of 18 flight tracks through 9 of the 19 available hurricanes. The resulting joint 
wind  speed  and  VH  distributions  indicate  that  the  use  of  VH  signals  enable  the  retrieval  of  strong  to  
extreme/severe wind speeds with no dependence on the wind direction and, at most, a minor dependence 
on  incidence  angle.  The  measured  joint  wind  speed  and  VH distribution  appears  linear  between 21  and  
45m/s and is estimated by: VH[dB] = 0.218 U10[m/s] - 29.07, showing a more modest slope with respect to 
the relationship in the nominal wind speed regime (U10<20m/s). As such, VH backscatter can be used to 
complement the standard VV measurements by improving wind retrieval beyond speeds of 25 m/s. Since 
there  is  no  wind  direction  dependence  in  the  VH  signals,  a  VH  channel  on  the  mid  beams  would  
accommodate extreme ocean wind speed retrievals. 

The  most  extreme  VH  measurements  within  a  RadarSAT-2  image  show  a  high  correlation  (and  linear  relationship)  to  the  
Tropical Cyclone Best Track Information product from the NOAA NHC GIS Archive enabling a simple near-real-time assessment
 of the maximum one minute sustained wind speed in a hurricane using cross polarization measurements. This, combined with 
the  earlier  indicated  results,  show  that  the  future  MetOP-SG  cross  polarization  signals  can  potentially  be  very  useful  for  
near-real-time Hurricane forecast warnings and hurricane NWP model run initialization.
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THE GMES SENTINEL-4 MISSION DEDICATED TO ATMOSPHERIC 
COMPOSITION

Ben Veihelmann , Yasjka Meijer , Paul Ingmann , Rob Koopman , Grégory Bazalgette 
Courrèges-Lacoste , Hendrik Stark

ESA/ESTEC

ABSTRACT
The  Sentinel-4  mission,  together  with  Sentinel-5  and  the  Sentinel-5  Precursor  missions,  is  part  of  the  Global  Monitoring  for  
Environment and Security (GMES) space component covering the Earth’s atmosphere. The primary objective of the Sentinel-4 
mission is the observation of the diurnal cycle of the tropospheric composition in support of the air quality applications of GMES 
Atmosphere  Services.  The  presentation  focuses  on  the  Sentinel-4/UVN  instrument  and  its  related  Level-2  atmospheric  
composition products.
 
The Sentinel-4 instrument is an Ultra-violet Visible Near infrared spectrometer (S4/UVN) which is embarked on the geostationary
 Meteosat Third Generation-Sounder (MTG-S) platforms. Key features of the S4/UVN instrument are the spectral range from 305 
nm  to  500  nm  with  a  spectral  resolution  of  0.5  nm,  and  from  750  nm  to  775  nm  with  a  spectral  resolution  of  0.12  nm,  in  
combination  with  a  low  polarization  sensitivity  and  a  high  radiometric  accuracy.  The  instrument  shall  observe  Europe  with  a  
revisit time of one hour. The spatial sampling distance varies across the geographic coverage area and takes a value of 8 km at 
a  reference location  at  45°  N.  The expected  launch date  of the  first  MTG-S platform is  2019,  and the  expected  lifetime is  15  
years (two S4/UVN instruments in sequence on two MTG-S platforms).
 
The key parameters of the Sentinel-4 mission are tropospheric densities of NO2, O3, HCHO, SO2, aerosols, and CHOCHO. ESA 
will  develop  Level-2  products  based  on  the  S4/UVN  measurements  for  these  key  parameters  and  for  cloud  and  surface  
properties as intermediate products. Synergetic O3 vertical profile product is foreseen based on observations from the S4/UVN 
and  the  InfraRed  Sounder  (IRS)  on-board  the  same  platform.  Synergetic  aerosol  and  cloud  products  are  foreseen  based  on  
observations  from  the  S4/UVN  and  from  the  Flexible  Combined  Imager  (FCI)  on-board  the  MTG-Imager  (MTG-I)  platform.  
Development activities resulting in the operational Sentinel-4 Level-2 processor are in preparation.
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BASELINE LONGWAVE FLUX RETRIEVAL FOR THE EARTHCARE 
BROAD-BAND RADIOMETER

Almudena Velazquez-Blazquez , Nicolas Clerbaux , Alessandro Ipe , Edward Baudrez , Ilse Decoster
 , Steven Dewitte , Stijn Nevens

RMI Royal Meteorological Institute of Belgium

ABSTRACT
The Broadband Radiometer  (BBR)  instrument  on  EarthCARE will  provide  accurate  measurements  of  the  outgoing  shortwave 
(SW) and longwave (LW) radiances at the Top of the Atmosphere (TOA) in an along-track configuration at three different viewing
 zenith  angles  (fore,  aft  and  nadir  observations).  A  radiance-to-flux  conversion  algorithm is  needed  to  estimate  instantaneous  
radiative fluxes at the TOA from the BBR directional measured radiances. 

In  this  study,  the  methodology  to  develop  the  BBR  LW  Angular  Distribution  Models  (ADM),  which  account  for  the  angular  
variation  of  the  radiation  field  of  the  scene  observed  providing  geometry  independent  fluxes,  is  presented.  The  algorithm  is  
based on a main assumption: the correlation between the broad-band LW radiance and the spectral signature of the radiation 
field, measured by the MSI LW channels, can be exploited to reduce the thermal flux retrieval error.

The Anisotropic emission models are constructed through sets of  multiple polynomial  second order regressions on equivalent  
brightness  temperatures  and  brightness  temperature  differences  of  the  split-window multispectral  imager  (MSI)  channels,  i.e.  
10.8 µm and 12 µm, using a large database of LibRadtran and SBDART radiative transfer simulations. 

This radiance to flux conversion algorithm is applied to each of the views of the BBR, allowing an estimation of the flux in the 
case in which one or two of the views are unavailable or affected by parallax. The second part of the baseline algorithm is the 
combination of the 3 fluxes derived from the 3 collocated views at the reference level in a single flux value. TOA fluxes obtained 
using this methodology should be consistent with an accuracy of 10 W m-2 for an instantaneous BBR footprint of 10x10 km2 in 
order to fulfill mission requirements.

Verification of the algorithm is carried out using a dataset 242 millions of pairs of collocated CERES and GERB-like/SEVIRI data.
 This  verification  is  twofold:  first  the  CERES-SEVIRI  flux  is  analysed  in  terms  of  VZA,  then,  the  regional  distribution  of  the  
difference is analysed in the Meteosat FOV.

An additional verification exercise is proposed in which new ADMs using MODIS 11.02 and 12.02 µm channel information are 
constructed  using  the  methodology  suggested  for  the  BBR  instrument  and  then  applied  to  CERES  night  time  radiances  and  
compared with CERES Fluxes estimation. 

The estimated performance of the algorithm is about 3.5 W m-2 for the nadir view and of 1 W m-2 for the off-nadir view for plane 
parallel scenes and better than 8 W m-2 if tridimensional effects are taken into account.

Finally, the validation of the merging of the forward, nadir and backward fluxes in a single flux at the reference level is carried 
out. In particular how the error on the flux is reduced in the 3-views averaging is assessed.
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EARTHCARE - THE ESA AND JAXA CLOUD-AEROSOL-RADIATION 
SATELLITE MISSION

Tobias Wehr , Michael Eisinger , Alain Lefebvre
ESA/ESTEC

ABSTRACT
The  EarthCARE  satellite  mission  was  selected  for  implementation  as  the  third  Earth  Explorer  Core  Mission  of  the  European  
Space  Agency  (ESA)  in  cooperation  with  the  Japanese  Aerospace  Exploration  Agency  (JAXA).  The  mission  objective  is  to  
improve the understanding of  the  interactions  of  cloud and aerosols  with  radiation  by  providing  vertical  profiles  of  clouds and 
radiation with simultaneously measured top-of-atmosphere fluxes.  

The EarthCARE payload comprises two active and two passive instruments. The Atmospheric Lidar (ATLID) operates at 355 nm
 and  is  equipped  with  a  high-spectral  resolution  receiver  that  will  separate  the  back-scattered  Mie  and  Rayleigh  signals.  The  
Cloud  Profiling  Radar  (CPR)  is  a  highly  sensitive  94GHz  cloud  radar  with  Doppler  capability.  Lidar  and  radar  will  in  synergy  
provide profiles of ice and liquid water content throughout the cloud and detect light precipitation. Vertical motion within clouds 
will be measured using the Doppler capability of the CPR. A Multi-Spectral Imager (MSI) will support the active instruments and 
consists  of  a  push-broom imager  with  7  channels  in  the  visible,  near-IR,  short-wave  IR  and  thermal  IR,  with  a  500  m spatial  
resolution  and  a  150  km  swath.  Finally,  a  Broad-Band  Radiometer  (BBR)  with  three  simultaneous  fixed  fields  of  view  will  
measure  the  outgoing  top-of-atmosphere  radiances  in  a  short-wave  channel  and  a  total-wave  channel,  from  which  the  
long-wave contribution can be deduced. Radiative properties modelled from retrieved cloud and aerosol profiles can therefore 
be directly compared to the BBR’s independently measured radiation.  

Following its launch foreseen in 2016, EarthCARE will provide synergistically retrieved cloud, aerosol and radiation data over a 
mission  life  time  of  three  years.  Its  data  will  support  cloud-aerosol-radiation  process  studies  and  the  improvement  of  cloud  
parameterisation in global circulation models used in climate research and numerical weather prediction.

This  paper  gives  an  overview  and  status  of  the  EarthCARE  mission,  including  the  satellite,  instruments  and  envisaged  data  
products.
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OCEAN SURFACE WIND VECTOR AND ATMOSPHERIC PARAMETERS
 RETRIEVAL UNDER TROPICAL CYCLONE WITH WINDSAT

Wei Yan , Rui Wang , Wen Lu
College of Meteorology and Oceanography, PLA University of Science and Technology, Nanking, China

ABSTRACT
Because of the influence from cloud and rain, atmospheric and oceanic parameters retrieval is usually realized under clear-sky. 
By analyzing the wind vector  characteristics  from WindSat  in  typhoon field,  we verified  the abilities  of  polarimetric  microwave 
radiometer  in  observing  atmosphere  and  ocean  under  inclement  weather  condition.  Atmospheric  parameters  such  as  
atmospheric water vapor content, cloud liquid water content, precipitation intensity have been obtained as well as ocean surface 
wind  speed  and  temperature  by  using  multiple  linear  regression  algorithm.  In  addition,  sea  wind  direction  could  be  obtained  
using  the  physical  statistical  method  -  maximum  likelihood  estimation.  By  designing  the  third  and  fourth  Stokes  brightness  
temperature  correction  function  to  reduce  the  impact  of  environment,  we  got  wind  vector  with  reduced  errors.  Using  above  
methods, the accuracy under tropical cyclone is below 2m/s for sea surface wind speed and less than 20° for sea surface wind 
direction, comparable with scatterometer wind field products.  Atmospheric parameters’  results could be comparable with RSS 
products.
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JPSS S-NPP LAND SURFACE PRODUCTS: STATUS OF LAND 
SURFACE TEMPERATURE AND ALBEDO EDRS

Yunyue Yu 1 , Ivan Csiszar 2 , Shunlin Liang 3 , Yuling Liu 3 , Dongdong Wang 3 , Peng Yu 3 , Youhua 
Tang 4 , Jeffrey Privette 5 , Pierre Guillevic 5 , Crystal Schaaf 6 , Zhuosen Wang 6

(1) NOAA/NESDIS/STAR , (2) NOAA/NESDIS , (3) University of Maryland , (4) IMSG, Inc. , (5) NOAA/NESDIS/NCDC , (6) Univ. of 
Massachusetts, Boston

ABSTRACT
The  U.S.    Joint  Polar-orbiting  Satellite  System  (JPSS)  has  launched  its  first  satellite,  the  Suomi  NPP  
(S-NPP)  satellite,  in  October  2012.    Following  satellites  of  the  JPSS  mission  has  been  scheduled  to  
launch in 2015 (JPSS-1 satellite) and in 2018 (JPSS-2 satellite). The Center for SaTellite Applications and 
Research  (STAR)  at  the  National  Environmental  Satellite  Data  and Information  Service  (NESDIS)  of  the  
U.S. National Oceanic and Atmospheric Administration (NOAA) is responsible for producing land surface 
environmental data record (EDR) products for the JPSS mission, in which land surface temperature (LST) 
and land surface albedo (LSA) are two core products. Both the LST and LAS productions are based on a 
Visible Infrared Imager Radiometer Suite (VIIRS) sensor onboard the JPSS satellites.    The NOAA LST 
and LSA EDR team has performed intensive testing and evaluation on the VIIRS LST and LSA products 
since the S-NPP satellite launch. Beta version and provisional versions of the LST and the beta version of 
LSA were release as were scheduled. Following versions, with better calibration and validation performed, 
will  be  released  in  the  end  of  2013  and  early  2014.  Details  of  the  VIIRS  LST  and  LSA  production  and  
validation and their current status will be given in this presentation.

 

671

179



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference82

SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

GLOBAL SOIL MOISTURE DATA PRODUCTS FROM AMSR2 AND 
OTHER SATELLITE SENSORS

Xiwu Zhan , Jicheng Liu
NOAA/NESDIS/STAR

ABSTRACT
A Soil  Moisture environmental  data record (EDR) is  being generated from AMSR2 observations using a hybrid  algorithm that  
combines  the  Single  Channel  Retrieval  (SCR)  algorithm  and  Land  Parameter  Retrieval  Model  (LPRM).  In  SCR  algorithm,  
brightness  temperature  from  a  single  low  frequency  channel  (i.e.  H-pol  of  the  6.9/7.3GHz  or  the  10.7GHz)  is  converted  to  
emissivity  that  is  further  corrected  for  vegetation  and  surface  roughness  effect.  SCR  algorithm  has  been  fine-tuned  by  
NOAA/NESDIS/STAR  and  used  in  NOAA  Soil  Moisture  Operational  Products  System  (SMOPS)  for  WindSat  soil  moisture  
product  retrievals.  The  LPRM is  based  on  a  forward  radiative  transfer  model  to  retrieve  surface  soil  moisture  and  vegetation  
optical  depth  simultaneously.  Although  some validation  efforts  has  shown the  advantages  from both  of  these  two  algorithms,  
they both have their own disadvantages too. The AMSR2 Soil Moisture EDR algorithm makes good use of advantages from both
 of these two models and is expected to produce soil moisture product with better quality than from either of these two algorithms 
alone.  The  preliminary  retrieval  results  from  this  hybrid  algorithm  show  much  better  spatial  and  temporal  dynamics  than  the  
product from SCR alone. Soil moisture retrievals from AMSR2 and other microwave sensors (i.e. ASCAT, SMOS and WindSat) 
are  imported  to  SMOPS  that  merges  them  to  provide  a  blended  global  soil  moisture  data  product  for  NWP  applications  at  
NOAA-NCEP. This paper will  present the results from the hybrid algorithm using AMSR2 observations and the merged global 
soil moisture data product. Validation of these results using in situ soil moisture measurements will be discussed.
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GRAFIIR AND JAFIIR - EFFICIENT END-TO-END SEMI AUTOMATED 
GEO AND LEO SENSOR PERFORMANCE ANALYSIS AND 

VERIFICATION SYSTEMS
Hong Zhang , Mathew Gunshor , Eva Schiffer , Ray Garcia , Allen Huang

University of Wisconsin-Madison

ABSTRACT
The next generation of national operational environmental satellites are being developed under the GOES-R (geostationary) and
 JPSS (polar-orbiting) programs. Along with other sounding sensors, the Advanced Baseline Imager (ABI) on GOES-R and the 
Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS)  represent  a  technological  leap  in  the  nation’s  operational  satellite  imaging  
sensing capabilities.  In support  of  these missions, CIMSS at the University of Wisconsin-Madison is contributing to the critical  
role of performing tasks for risk reduction, data processing system framework, proving ground, next generation sensor design 
and tradeoff, sensor impacts on algorithm performance, and calibration/validation. This work is being done in concert with other 
major  ongoing  efforts,  such  as  the  GOES-R  Algorithm  Working  Group  (AWG),  and  in  support  of  JPSS  program  system  
development and science advancement.  
 
This  paper  will  overview  the  updated  capability  of  GOES-R  Analysis  Facility  for  Instrument  Impacts  on  
Requirements  (GRAFIIR)  and  the  JPSS  sister  program  JAFIIR.  GRAFIIR  is  a  mature  ongoing  program  
under the GOES-R AWG in its 7th year, while JAFIIR is currently being spun up, leveraging the tools built for
 GRAFIIR.  GRAFIIR  is  a  system facility  established  to  leverage  a  host  of  projects  including  AWG proxy,  
AWG algorithms, AWG Imagery and McIDAS visualization, GOES-R Risk Reduction, sensor tradeoff and 
calibration/validation. GRAFIIR is to support GOES-R analysis of ABI instrument impacts on meeting user 
and  product  requirements.  GRAFIIR  is  for  “connecting  the  dots”,  the  components  that  have  been  built  
and/or are under development, to provide a flexible frame work to effectively adopt component algorithms 
toward  analyzing  the  sensor  measurements  with  different  elements  of  sensor  characteristics  (i.e.  noise,  
navigation, band to band co-registration, diffraction, etc.) and their impact on products. GRAFIIR continues 
to  play  a  key  role  in  assisting  government  on  addressing  instrument  specification  waivers.  JAFIIR  will  
provide  much  the  same  service  for  JPSS  as  GRAFIIR  elements  and  tools  are  adapted  to  fit  the  JPSS  
program. In addition, JAFIIR is to support the design and performance analysis of the next series of JPSS 
sensor suites which would leverage the technology advancement and emerging operational requirements.
 
One of the components developed for GRAFIIR is GLANCE, an efficient comparison analysis tool built to assess and evaluate 
many  of  the  GOES-R  data  and  products  (i.e.  imagery,  clouds,  derived  products,  soundings,  winds,  etc.)  in  a  consistent  and  
semi-automated  way.  This  tool  can  be  used  to  ensure  the  instrument  effects  on  the  products  can  be  fully  accounted  for,  
characterized  and  product  performance  can  be  analyzed.  It  can  also  be  used  to  quickly  test  proper  product  algorithm  
implementation as various product algorithms are transferred from developers to operators. Furthermore, the concept and build 
details  of  GLANCE will  also  be  highlighted  to  demonstrate  a  truly  functional  and  effective  end-to-end  system which  supports  
NOAA’s both LEO and GEO future environmental satellite projects.
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CLEAR SKY RADIANCE MAPS FROM MODIS
Steven Ackerman , Kathy Strabala , Richard Frey

University of Wisconsin-Madison

ABSTRACT
The  MODIS  MODCSR_G  files  contain  the  MODIS  Clear  Sky  Radiance  (CSR)  5-minute  (granule),  Level  2  product.  Data  is  
produced day and night separately for all earth scenes, storing CSR output statistics on a 25-km, equal-area grid. MODCSR_G 
serves as input to the downstream, daily global CSR aggregation process, MODCSR_D. Statistics for Data is collected for bands
 1-7 and 17-36. Nine clear-sky radiance and reflectance statistics: total number of observations, number of clear observations, 
sum of clear values (reflectances or radiances), minimum clear value, maximum clear value, sum of viewing zenith angles, sum 
of  clear-sky values squared,  sum of  observed clear  minus calculated clear  values (for  clear-sky bias calculation),  and sum of  
observed minus calculated clear values squared. Also included are numbers of land vs. water observations in each 25-km bin.  

The MODCSR_8 product is created from composited MODCSR_D files. The data is global in extent at 25-km resolution. There 
must  be valid  clear-sky  data  from at  least  four  of  the eight  days in  order  to  generate  a  MODCSR_8 output  file.  The statistics  
include observed minus calculated data from bands 20, 22-25, and 27-36 and numbers of land vs. water observations.
 
Composite images like these have been used in the quality assurance and algorithm adjustment of the cloud mask. These maps 
can also be used as checks on global  change models as well  as to investigate regional  trends in  spectral  radiances over  the 
MODIS time period. This presentation presents analysis of the geographic distribution of the infrared MODIS clear sky radiance 
maps  (Collection  5)  and  the  changes  in  the  maps  over  the  MODIS  time  span.  We  will  also  present  time  series  analysis  and  
Hovmöller diagrams of radiance fields.
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MONITORING THE CONSISTENCY OF EARTH OBSERVATION DATA 
THROUGH LAND SURFACE MODELLING: AN EXAMPLE FOR 
MULTI-DECADAL SOIL MOISTURE FROM REMOTE SENSING

Clement Albergel 1 , W. Dorigo 2 , G. Balsamo 1 , J. Muñoz-Sabater 1 , P de Rosnay 1 , L. Isaksen 1 , L. 
Brocca 3 , R. de Jeu 4 , W. Wagner 2

(1) ECMWF , (2) Technische Universität Wien , (3) National Research Council, Italy , (4) VU University Amsterdam

ABSTRACT
It  has  been  widely  recognized  that  soil  moisture  is  one  of  the  main  drivers  of  the  water,  energy  and  carbon  cycles.  A  good  
representation  of  soil  moisture  conditions  can  help  improving  the  forecasting  of  precipitation,  droughts  and  floods.  For  many  
applications global or continental scale soil moisture maps are needed. As a consequence, a signi?cant amount of studies has 
been  and  is  currently  conducted  to  obtain  such  information.  For  that  purpose,  land  surface  modelling,  remote  sensing  
techniques or a combination of both through Land Data Assimilation Systems are used. Assessing the quality of these products 
is  required.  If  the  typical  validation  approach  for  model  and  satellite  based  data  products  is  to  compare  them  to  in  situ  
observations, it is not an easy task as long term and large scale ground measurements networks are still sparse. It is of interest 
to conceive new validation methods, complementing the existing soil moisture networks.

In this study, soil moisture from a revised version of the land surface components of the ERA-Interim re-analysis from ECMWF; 
ERA-Land, is used to monitor at a global scale the consistency of a new microwave based multi-satellite surface soil moisture 
date set (SM-MW) over multi-decadal time period (1980-2010). ERA-Land is forced with high quality atmospheric forcing data 
and adequately captures the temporal dynamic of soil moisture. For 2010, 500 stations over 620 from 12 networks (in France, 
Spain, Italy, western Africa, China, Australia, Denmark and the USA), present significant level of correlation (R) when comparing
 their  soil  moisture  to  that  of  ERA-Land  (upper  layer  of  soil).  For  this  pool  of  stations,  averaged  R  (95% confidence  interval),  
RMSD and Bias are 0.66(±0.08),  0.118 m3m-3  and -0.063 m3m-3.  ERA-Land large scale nature,  global  availability  and ability  to 
represent soil moisture variability well make it suitable to complete the typical validation approach of soil moisture from remote 
sensing  based  on  ground  measurements.  Considering  locations  that  have  significant  R  for  each  3-yr  sub  period  within  
1980-2010,  averaged  values  (95%CI)  are  0.59(±0.11),  0.57(±0.11),  0.52(±0.10),  0.52(±0.10),  0.57(±0.08),  0.56(±0.08),  
0.61(±0.06),  0.62(±0.07),  0.66(±0.05),  0.66(±0.04)  from  1980-1982  to  2007-2009  and  0.60(±0.02)  for  1980-2010.  SM-MW  is  
relatively stable over time with respect to ERA-Land. It performs slightly better for periods based on C band observations that X 
band and Ku band. In particular, very good agreement is obtained in semi-arid areas, within the tropics and close to the equator 
while high latitudes (and altitudes) present poor correlations values.
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THE HOAPS CLIMATOLOGY VERSION 3.2 RELEASE AND CLIMATE 
MODEL EVALUATION USING SATELLITE DATA SETS

Axel Andersson 1 , Karsten Fennig 1 , Marc Schröder 1 , Stephan Bakan 2 , Christian Klepp 3

(1) DWD Deutscher Wetterdienst , (2) MPI Max-Planck Institut für Meteorologie , (3) Universität Hamburg

ABSTRACT
The  Hamburg  Ocean  Atmosphere  Parameters  and  Fluxes  from  Satellite  Data  (HOAPS)  set  is  a  completely  satellite  based  
climatology  of  precipitation,  evaporation  and  freshwater  budget  (evaporation  minus  precipitation)  as  well  as  related  turbulent  
heat  fluxes  and  atmospheric  state  variables  over  the  global  ice  free  oceans.  All  geophysical  parameters  are  derived  from  
passive microwave radiometers (SSM/I), except for the SST, which is taken from AVHRR measurements. 

The recent version of the HOAPS data set has been released in 2012 now covering the entire SSM/I record usable for climate 
applications.  The  HOAPS  data  products  are  available  as  monthly  averages  and  6-hourly  composites  on  a  regular  
latitude/longitude grid with a spatial resolution of 0.5° x 0.5° from July 1987 to December 2008. 

Starting with the current release, the HOAPS climate record is now hosted by the EUMETSAT Satellite Application Facility on 
Climate Monitoring (CM SAF) and the further development is shared with the University of Hamburg and the Max Planck Institute
 for Meteorology (MPI). The data can be obtained following the instructions given on the website http://www.hoaps.org through 
the CM SAF web user interface http://wui.cmsaf.eu. 

The presentation will  cover details on the latest HOAPS-3.2 release as well  as future plans for the further development of the 
HOAPS data set. In particular for the precipitation product a new 1D-Var based retrieval is being developed. The final product 
will be merged with GPCC rain gauge data over land in order to complement the over ocean satellite retrieval aiming for global 
coverage. 

A second focus in this presentation will be on recent results from evaluations of climate model simulations. Experiments from the
 MPI  Earth  System Model  (MPI-ESM)  are  compared  to  HOAPS and  other  observational  data  sets  as  well  as  reanalysis  data,  
revealing advances and deficiencies in the climate model simulations. 
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COMPARISON OF THE LATEST VERSIONS OF THE MONTHLY GPCP 
AND TMPA PRECIPITATION DATA RECORDS
David Bolvin 1 , Huffman George 1 , Nelkin Eric 1 , Adler Robert 2

(1) NASA Goddard Space Flight Center , (2) University of Maryland

ABSTRACT
The TRMM Multi-Satellite Precipitation Analysis (TMPA) is a 0.25-degree merged satellite precipitation product produced in both
 near-real time for precipitation monitoring purposes and two months after real time for research purposes. The research TMPA 
incorporates all available microwave satellite precipitation estimates, which are calibrated to the high-quality TRMM Combined 
Instrument (TCI) estimates. As such, the TMPA is a “high resolution precipitation product”, emphasizing the best instantaneous 
estimates  while  still  trying  to  maintain  homogeneity  across  the  data  record. Recently,  the  TMPA was  upgraded  to  Version  7  
(V7)  to  take  advantage  of  newer  and  better  sources  of  input  satellite  estimates  as  well  as  newer  gauge  analyses. The  V7  
research  TMPA record  extends  from January  1998  –  (delayed)  present,  and  the  real  time  TMPA record  extends  from March  
2000 – present.
 
The Global Precipitation Climatology Project (GPCP) produces a 2.5-degree monthly satellite-gauge (SG) product that relies on 
a single 6 a.m./p.m. DMSP satellite to provide the microwave calibration of the available geo-IR and leo-IR, and uses calibrated 
TOVS/AIRS  estimates  at  the  higher  latitudes  to  provide  global  coverage.  For  the  period  August  1987 –  December  2008  the  
calibrator is based on SSMI precipitation estimates. In the latest version of GPCP, the calibrator was transitioned to the SSMIS 
precipitation estimates beginning in January 2009 and continuing to the (delayed) present. The GPCP data adhere to Climate 
Data Record standards, emphasizing consistency across the entire record despite changes to the inputs.
 
In this presentation we assess the impact of the microwave calibrator on the time series of the final precipitation ocean estimates
 in  each  dataset,  with  special  attention  given  to  the  time  periods  where  the  calibrators  or  satellite  constellations  have  
changed. The differences with respect to latitude zone are examined as both the TMPA and GPCP calibrators do not extend to 
the  full  latitude  limits  of  the  data  sets. Furthermore,  differences  in  the  long-term  means  are  provided  to  show  the  regional  
dependences on the microwave calibrator. Finally, independent atoll rain gauge observations are used to assess the quality of 
the TMPA and GPCP data sets over open ocean. 
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THE UNCERTAINTY OF OCEAN SURFACE WIND CLIMATE DATA 
RECORDS FROM CROSS-CALIBRATED DATA SOURCES AND 

IMPLICATIONS ON SUITABILITY
Mark Bourassa , David Moroni

Florida State University

ABSTRACT
Three  data  products,  each  compliant  with  the  NRC and  GCOS specifications  of  a  thematic  Climate  Data  Record  (CDR)  and  
containing an assimilated analysis of cross-calibrated, satellite-derived ocean surface wind vector retrievals, are evaluated using
 a set of  statistical  and dynamical  metrics to characterize uncertainty.  Two of the products utilize an NWP-derived background 
analysis wind field for gap-filling at 6-hourly intervals; these particular products assimilate identical satellite data, but differ in how
 the  data  is  assimilated  as  well  as  which  background  wind  field  was  chosen.  The  third  product  is  pre-averaged  monthly  and  
approximates a merged satellite-only  CDR with  no background filling.  The satellite  data sources for  each data set  have been 
thoroughly cross-calibrated and quality controlled to help provide for stability in the time series and reduction of sensor-to-sensor
 bias. The two 6-houry products reveal stunning differences in dynamical uncertainty as a function of the curl, as we found one 
product’s  unique  sensitivity  to  the  number  of  assimilated  satellite  wind  observations  resulting  in  uniquely  different  surface  
features and spatial  resolutions which are not observed in the other product.  The pre-averaged monthly satellite-only data set 
depicts substantial noisiness and aliasing in the curl; even with the presence of two scatterometer sources providing a nominal 
global coverage of four daily observations, there is substantial residual aliasing. These aliasing artifacts are not observed in the 
6-hourly  products  which  utilize  the  complete  data  assimilation,  suggesting  that  each  data  assimilation  technique  provides  a  
correlative reduction of  noise and aliasing.  Such improvements can and have already been utilized to generate a high quality  
CDR for  ocean surface wind vectors over the globe.  Assements of  uncertainty for  individual  wind vector  components suggest  
reduced  observational  sensitivity  (in  contrast  with  curl)  for  the  two  6-hourly  products.  Wind  vector  component  aliasing  and  
measurement  bias  are  observed  only  when  contrasting  the  6-hourly  products  to  the  pre-averaged  monthly  product.  Spectral  
densities of curl across multiple regional ocean latitude bands reveal the variety of uncertainties specific to each data product as 
a function of spectral slope at wavenumbers important for both climate and synoptic varability. The implications of suitability are 
wide  ranging,  such  as:  climate  model  intercomparison,  air-sea  flux  estimation,  GCM  assimilation,  offshore  wind  energy  
applications, etc… The end goal of this study is to address how certain aspects of suitability may be determined from metrics of 
uncertainty, the principals of which may then be applied to other Essential Climate Variables.
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THE USE OF SATELLITE-DERIVED VEGETATION CHARACTERISTICS 
FOR UNDERSTANDING GLOBAL AND REGIONAL CLIMATE 

VARIABILITY AND LAND COVER CHANGE AND FOR CLIMATE MODEL
 EVALUATION

Michael Brunke , Patrick Broxton , William Scheftic , Xubin Zeng
The University of Arizona

ABSTRACT
Weather and climate affect the seasonal and interannual variability of ecosystems.  In turn, ecosystem change affects weather 
and  climate  through  surface  water  flux  as  well  as  energy  and  carbon  fluxes.  At  The  University  of  Arizona,  we  are  using  
remotely  sensed  products  of  vegetation  characteristics  such  as  normalized  difference  vegetation  index  (NDVI)  and  leaf  area  
index (LAI) to assess the seasonal cycle and interannual variability of global and several regional ecosystems and to evaluate 
their simulation in global and regional climate models.

Globally,  we  are  developing  a  1  km  annual  maximum green  vegetation  fraction  (GVF)  based  on  annual  maximum  Moderate  
Resolution  Imaging  Spectroradiometer  (MODIS)  NDVI  as  in  Zeng  et  al.  (2000),  the  quality  of  which  will  be  assessed  by  
comparing with Google Earth imagery.  Such data along with MODIS LAI will also be used to evaluate the fractional vegetation 
cover used in the land component of the Community Earth System Model (CESM).

Regionally, we focus on the North American Monsoon System and northern high latitudes.  In the former region, the summer 
monsoon  is  important  in  bringing  most  of  the  annual  precipitation  to  the  arid  and  semi-arid  regions  of  Mexico  and  the  
southeastern  United  States.  First,  we  use  the  precipitation,  wind,  and  precipitable  water  from  the  32  km  North  American  
Regional  Reanalysis  (NARR)  to  characterize  the  monsoon.  Then  with  1  and/or  8  km  land  cover  type,  NDVI,  LAI,  and  GVF  
derived  from  the  Advanced  Very  High  Resolution  Radiometer  (AVHRR)  and  MODIS,  we  assess  the  consistency  of  various  
products, characterize the seasonal cycle and interannual variability of the ecosystem in the region, and evaluate the potential 
for using such products to define the monsoon region and quantify its interannual variability.

Finally,  northern  high  latitude  ecosystems  are  particularly  sensitive  to  climate  change.  We  use  8  km  AVHRR-  and  
MODIS-derived land cover type, NDVI, LAI, and GVF to document the interannual variability of and changes in vegetation.  This
 data will also be used to force the land component of the Regional Arctic System Model (RASM) and evaluate a version of the 
model that will include carbon and nitrogen cycling as well as dynamic vegetation.
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INVESTIGATING THE INFLUENCE OF CARBON DIOXIDE AND THE 
STRATOSPHERE ON THE LONG-TERM TROPOSPHERIC 

TEMPERATURE MONITORING FROM HIRS
Eui-Seok Chung , Brian Soden

University of Miami

ABSTRACT
Contrary  to  a  warming  trend  in  the  mid-troposphere  obtained  from  Microwave  Sounding  Unit  (MSU)  measurements,  
High-Resolution  Infrared  Radiation  Sounder  (HIRS)  temperature  channels  produce  distinct  cooling  trends  over  the  period  of  
1980-1999.  This  discrepancy  is  investigated  through  radiative  transfer  simulations.  Setting  carbon  dioxide  concentration  
constant over the analysis period produces qualitatively similar trends to that obtained from MSU observations, revealing that the
 observed cooling trends are attributable to enhanced carbon dioxide concentration over the 20-year period. Next, examinations 
of  simulated  brightness  temperature  changes  with  respect  to  changes  of  tropospheric  temperature  and  stratospheric  
temperature indicate that the stratosphere exerts greater influence on HIRS compared to MSU. These results suggest that the 
contribution  of  time-varying  carbon  dioxide  concentration  and  the  stratosphere  should  be  considered  for  the  long-term  
tropospheric temperature monitoring from HIRS measurements.
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REVISITING CHANGES IN CLOUD TOP TEMPERATURES OVER 
EUROPE USING CM-SAFS CLARA-A1 DATA

Abhay Devasthale 1 , Patrik Boström 2

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) University of Uppsala

ABSTRACT

Aerosol-cloud  interactions  constitute  largest  uncertainty  while  estimating  the  net  radiation  budget  of  the  Earth  (Forster  et  al.,  
2007). A number of aerosol indirect effects are currently being studied and, among these, only Twomey effect (or first indirect 
effect)  is  understood  and  quantified  globally  with  better  confidence  so  far.  Aerosol  effect  on  cloud  thermodynamics  is  among 
those  that  are  least  understood  (Pincus  and  Baker,  1994).  It  manifests  itself  by  changing  cloud  top  height  as  a  result  of  
increased  aerosol  loading  leading  to  increased  latent  heat  of  condensation/freezing  and  invigorating  updrafts.  Very  few  
observational studies support the existence of this indirect effect. Koren et al (2005) and Devasthale et al (2005) were among the
 first to demonstrate the large-scale signal of this effect in the observational data.

Here we revisit  the changes in cloud top temperatures (used a proxy for cloud top height) over Europe previously reported by 
Devasthale et al. (2005) using newly released CM-SAF’s CLARA-A1 data (Karlsson et al, 2013). Compared to previous study, 
the  advantage  of  using  CLARA-A1  lies  in  the  fact  that  it  has  a  state-of-the-art  intercalibration,  boasts  high  maturity  and  long  
history  of  cloud  detection  algorithm,  and  has  undergone  extensive  validation  using  active  observations  from  
CloudSat+CALIPSO. 

We show that the results from the analysis of CLARA-A1 are in broad agreement with Devasthale et al (2005). The cloud tops 
were  indeed  higher  in  1980s  over  Europe  compared  to  later  periods.  We  further  partition  cloudy  observations  into  different  
classes  based  on  optical  depth  to  investigate  which  cloud  regime  shows  highest  changes  in  cloud  top  temperatures.  Using  
discounting principle,  we show that none of the other factors such as change in surface temperature,  atmospheric circulation,  
humidity,  artifacts  in  the  data,  orbital  drift  etc  can  explain  the  observed  changes  in  cloud  heights,  thus  leaving  only  drastic  
change  in  aerosol  burden  over  Europe  between  1980s  and  1990s  as  the  probable  cause.  We  further  discuss  this  observed  
large-scale signal in cloud heights in a global context, especially focusing on North America and East Asia.

References:

Devasthale, A., O. Krüger, and H. Grassl. (2005). “Change in cloud top temperatures over Europe”. IEEE Geosci. Remote Sens. 
Lett., 2(3). pp.333–336.

Forster,  P.,  Ramaswamy,  V.,  Artaxo,  P.,  Berntsen,  T.,  Betts,  R.,  Fahey,  D.W.,  Haywood,  J.,  Lean,  J.,  Lowe,  D.C.,  Myhre,  G.,  
Nganga, J., Prinn, R., Raga, G., Schulz, M. and Van Dorland, R. (2007). Changes in Atmospheric Constituents and in Radiative 
Forcing.  in:  “Climate  Change  2007: The  Physical  Science  Basis.  Contribution  of  Working  Group  I  to  the  Fourth  Assessment  
Report  of  the  Intergovernmental  Panel  on  Climate  Change”.  [Solomon,  S.,  D.  Qin,  M.  Manning,  Z.  Chen,  M.  Marquis,  K.B.  
Averyt,  M.Tignor  and  H.L.  Miller  (eds.)].  Cambridge  University  Press,  Cambridge,  United  Kingdom  nd  New  York,  NY,  USA.  
pp.153-180
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R.,  and  Wolters,  E.:  CLARA-A1:  the  CM SAF  cloud,  albedo  and  radiation  dataset  from  28  yr  of  global  AVHRR  data,  Atmos.  
Chem. Phys. Discuss., 13, 935-982, doi:10.5194/acpd-13-935-2013, 2013. 

Koren,  I.,  Y.  J.  Kaufman, D. Rosenfeld,  L.  A.  Remer,  and Y.  Rudich (2005).  “Aerosol  invigoration and restructuring of  Atlantic  
convective clouds”, Geophys. Res. Lett., 32, L14828, doi:10.1029/2005GL023187.

Pincus,  R.  and  M.  B.  Baker,  1994:  Effect  of  precipitation  on  the  albedo  susceptibility  of  clouds  in  the  marine  boundary  layer.  
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CHARACTERIZING SENSITIVITIES IN THE MODIS CLOUD 
CLIMATOLOGICAL RECORD

Michael Foster 1 , Steven Ackerman 2 , Andrew Heidinger 3 , Steven Platnick 4 , Andi Walther 2 , Brent 
Maddux 5

(1) University of Wisconsin-Madison , (2) CIMSS Cooperative Institute for Meteorological Satellite Studies , (3) NOAA/NESDIS/STAR 
, (4) NASA Goddard Space Flight Center , (5) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
The MODIS record begins in 2000 and represents over a decade of continuous cloud measurements. The goal of this work is to 
characterize  uncertainty  estimates  for  the  long-term  MODIS  cloud  climatology  based  on  retrieval  sensitivity  to  various  
parameters.  While  the  MODIS  cloud  top  and  optical  property  algorithm  developers  have  characterized  the  pixel-level  
performance of their algorithms using various empirical and/or analytic approaches, a full accounting of the uncertainties due to 
observation  geometry,  underlying  surface  type,  and  cloudiness  characteristics  has  yet  to  be  performed.  Here  a  method  is  
introduced to integrate these diverse,  and often correlated,  sources into a single estimate of  uncertainty.  The products of  this  
error analysis will enable the proper use of MODIS cloud climatology by climate modelers and climate researchers, allowing for 
the  meaningful  use  of  the  MODIS  cloud  products  in  global  radiation  budget  and  water  cycle  analyses.  Case  studies  are  
presented that focus on the use of these uncertainty estimates for climate applications.
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RADIO OCCULTATION CLIMATE DATA RECORDS AT THE ROM SAF
Hans Gleisner , J. K. Nielsen , K. B. Lauritsen , H. Wilhelmsen , S. Syndergaard

DMI Danish Meteorological Institute

ABSTRACT
The radio occultation (RO) technique is based on measurements of the phase and amplitude of radio signals emitted by GNSS 
(Global Navigation Satellite System) satellites as they set or rise behind the Earth’s limb, as seen from a LEO satellite. The radio 
waves are refracted by the ionosphere and neutral atmosphere, and the phase delay as a function of time – i.e. the phase shift of
 the  radio  signal  relative  to  what  it  would  have  been  in  vacuum  –  can  be  converted  to  a  vertical  profile  of  bending  angle,  
refractivity, pressure, temperature, and humidity. Many of the characteristics of RO data suggest them as a near-ideal resource 
for  climate  studies,  particularly  the  global  coverage,  the  all-weather  capability,  and  the  self-calibrated  nature  of  the  data.  The  
latter property should allow for a relatively smooth merging of data from different satellites and RO instruments, which is required
 to construct long time series.

Data from the GRAS instrument onboard the Metop-A and Metop-B satellites are now becoming available for generation of RO 
based  climatologies  of  high  quality,  adding  to  data  from  other  RO  missions,  e.g.  the  German  CHAMP  mission  and  
US-Taiwanese  FORMOSAT-3/COSMIC  mission.  We  here  present  the  global  RO  based  climate  data  records  derived  at  the  
ROM  Satellite  Application  Facility  using  standard  (pressure,  temperature,  humidity)  as  well  as  RO-specific  (bending  angle,  
refractivity)  geophysical  variables.  We present  the processing chain leading from the raw observation records to the standard 
geophysical  variables,  and  discuss  estimates  of  errors  in  the  climate  data  –  random  observational  &  sampling  errors  and  
systematic biases – and the consequences for the construction of accurate climatologies of the global climate.
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VALIDATION OF LAND SURFACE TEMPERATURE PRODUCTS WITH 5 
YEARS OF PERMANENT IN-SITU MEASUREMENTS IN 4 DIFFERENT 

CLIMATE REGIONS
Frank Göttsche 1 , Folke Olesen 1 , Isabel Trigo 2 , Annika Bork-Unkelbach 1

(1) Karlsruher Institut für Technologie , (2) Instituto Português do Mar e da Atmosfera

ABSTRACT
Land Surface Temperature (LST) is  operationally  retrieved from measurements of  several  space-borne sensors,  e.g.  the LST 
product  derived  by  Land  Surface  Analysis  –  Satellite  Application  Facility  (LSA-SAF)  for  the  Spinning  Enhanced  Visible  and  
Infrared  Imager  (SEVIRI)  onboard  Meteosat  Second  Generation  (MSG)  and  the  LST  product  derived  for  the  Moderate  
Resolution  Imaging  Spectroradiometer  (MODIS)  on  EOS-Terra  by  the  MODIS  Land  Team.  The  relative  accuracy  of  an  LST  
product  can  be  assessed  by  cross-validating  between  products  obtained  with  different  LST  retrieval  algorithms  and  /  or  for  
different  sensors.  The  so-called  ’radiance  based  validation’  is  not  a  validation  method  in  a  strict  sense  but  a  comparison  of  
satellite-retrieved  LST  with  results  from  radiative  transfer  models:  this  requires  precise  knowledge  of  the  surface  and  
atmospheric  conditions.  Ultimately,  in-situ  measurements  (‘ground  truth’)  are  needed  for  validating  satellite  LST&E  products.  
Therefore,  the  LST  product  derived  by  LSA-SAF  is  validated  with  independent  in-situ  measurements  (‘temperature  based  
validation’)  at  four  permanent  stations  located  in  different  climate  regions.  However,  temperature  based  validation  is  largely  
complicated  by  the  spatial  scale  mismatch between  satellite  sensors  and  ground  based  sensors:  areas  observed  by  ground  
radiometers usually cover about 10 m2, whereas satellite measurements in the thermal infrared typically cover between 1 km2 
and 100 km2. Furthermore, the characterization of the surface is particularly critical for all validation approaches, as shown by 
in-situ measurements revealing that land surface emissivity (LSE) estimations over arid regions can be wrong by more than 3%. 
The permanent station near Gobabeb, Namibia, is one of KIT's four dedicated LST validation stations. Gobabeb is located on 
vast and flat gravel plains (several 100 km2), which are mainly covered by coarse gravel, sand, and desiccated grass. The plains
 are highly homogeneous in space and time, which makes them ideal for validating a broad range of satellite-derived products. 
Nevertheless,  for  reliable  product  validation  the  effect  of  the  small  scale  variation  of  surface  materials  (e.g.  dry  grass,  rock  
outcrops)  and topography needs to  be fully  characterised.  Using a  mobile  radiometer  system,  several  field  experiments  were  
performed  during  which  the  radiometer  was  driven  along  tracks  of  up  to  40  km  length.  The  results  show  a  high  level  of  
homogeneity and a stable relationship between station LST and LST obtained along the tracks with small biases between -0.1°C
 and 0.8°C.  LSEs of  the  dominant  surface  cover  types  at  Gobabeb (Namibia)  and  at  Dahra  (Senegal)  were  obtained  with  the  
so-called  ‘emissivity  box  method’.  Both  validation  sites  present  quite  large  fractions  of  bare  ground  and  are,  therefore,  
particularly prone to be misrepresented in satellite-retrieved LSEs. It is shown that in situ estimations of LSE are essential for the
 validation of satellite LST&E products, but also to limit the uncertainty of ground-based LST observations. Finally, the monitoring 
capability of the four validation stations is demonstrated with a 5 year time series of LST derived operationally by LSA-SAF from 
MSG/SEVIRI data.
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EVALUATION OF TWO AMV POLAR WINDS RETRIEVAL ALGORITHMS
 USING FIVE YEARS OF REPROCESSED DATA

Roger Huckle , Jörg Schulz , Rob Roebeling
EUMETSAT

ABSTRACT
The Advanced Very  High  Resolution  Radiometer  (AVHRR)  has  been flying  onboard  polar  orbiting  satellites  for  more  than  30  
years  and  thus  provides  a  suitable  data  source  for  climate  research.  The  European  Organisation  for  the  Exploitation  of  
Meteorological  Satellites  (EUMETSAT)  participates  in  the European Re-Analysis  of  global  CLIMate observations (ERA-CLIM)  
project. One of EUMETSAT’s contributions within the ERA-CLIM project is the generation of polar Atmospheric Motion Vectors 
(AMVs) from METOP AVHRR data back to the year 2007. EUMETSAT employs the EUMETSAT operational algorithm and an 
algorithm  developed  at  the  Cooperative  Institute  for  Meteorological  Satellite  Studies  (CIMSS).  Both  algorithms  utilise  the  IR  
window channel (11 μm) from the AVHRR. But the algorithms differ with respect to the use of satellite orbits, tracking of clouds, 
the  use  of  weather  forecast  model  data  and  the  quality  analysis  of  resulting  wind  vectors.  Thus,  the  generation  of  two  AMV  
records  enables  the  systematic  analysis  of  the  differences  between  the  two  algorithms  and  versus  independent  in-situ  
measurements. 

in  our  presentation  we will  show results  obtained  with  the  two  algorithms and  will  discusses  the  differences  between the  two  
algorithms,  their  strengths  and  weaknesses  including  validation  results  against  radiosondes,  dropsondes  and  Numerical  
Weather Prediction (NWP) model data. A focus of the analysis will be for the time periods with additional in situ measurements 
available.  This  includes  the  International  Polar  Year  (IPY)  2008  and  the  ConcordIASI  campaign  in  2009  in  Antarctica.  For  
several cases the comparison results show that the number of wind vectors detected by the two algorithms differs slightly, with 
the CIMSS algorithm generating about 20% more vectors. The number of winds computed at different heights, shows that the 
CIMSS algorithm gives more low level winds compared to the EUMETSAT algorithm. The speed BIAS against NWP data for the 
EUMETSAT algorithm seems to be positive and for the CIMSS algorithm slightly negative. In our presentation the differences 
between both algorithms over the entire five years period will be presented through a qualitative time-series analysis.
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TWO DECADES OF GLOBAL AND REGIONAL SEA LEVEL 
OBSERVATIONS FROM THE ESA CLIMATE CHANGE INITIATIVE SEA 

LEVEL PROJECT
Gilles Larnicol 1 , Anny Cazenave 2 , Yannice Faugère 1 , Michael Ablain 1 , Jérôme Benveniste 3 , 

Bruno Lucas 3 , Salvatore Dinardo 3 , Johnny Johannessen 4 , Detlef Stammer 5 , Gary Timms 6 , Per 
Knudsen 7 , Joana Fernandes 8 , Paolo Cipollini 9 , Monica Roca 10 , Segei Rudenko 11 , Magdalena 

Balmaseda 12 , Thierry Guilne 13

(1) CLS Collecte Localisation Satellites , (2) LEGOS/CNES , (3) ESA/ESRIN , (4) NERSC , (5) Univ of Hamburg , (6) LOGICA , (7) 
DTU , (8) Univ of Porto , (9) NOCS , (10) IsardSat , (11) GFZ , (12) ECMWF , (13) CNES Centre National d'Etudes Spatiales

ABSTRACT
Sea level is a very sensitive index of climate change and variability. Sea level integrates the ocean warming, mountain glaciers and ice sheet 
melting. Understanding the sea level variability and changes implies an accurate monitoring of the sea level variable at climate scales,  in 
addition to understanding the ocean variability and the exchanges between ocean, land, cryosphere, and atmosphere. That is why Sea Level 
is one of the Essential Climate Variables (ECV) selected in the frame of the ESA Climate Change Initiative (CCI) program and kicked-off in
 July 2010. This program aims to provide an adequate, comprehensive, and timely response to the extremely challenging set of requirements 
for  highly  stable,  long-term  satellite-based  products  for  climate,  that  have  been  addressed  to  Space  Agencies  via  the  Global  Climate  
Observing System and the Committee on Earth Observation Satellites. In order to achieve this, the objectives of the Sea Level CCI Project 
are: to involve the climate research community to collect their needs and feedbacks on product quality, to develop, test and select the best 
algorithms and standards to generate a climate time series, to provide a complete specification of the production system, and to produce and 
validate the Sea Level ECV product.
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EVALUATION OF THE EUMETSAT METEOSAT SURFACE ALBEDO 
CLIMATE DATA RECORD

Alessio Lattanzio 1 , Joerg Schulz 1 , Rob Roebeling 1 , Frank Fell 2 , Ralf Bennartz 3 , Bronwyn Cahill 4

 , Jan-Peter Muller 4 , Nevill Shane 4 , Isabel Trigo 5 , Gill Watson 4

(1) EUMETSAT , (2) Informus GmbH , (3) University of Wisconsin-Madison , (4) University College London , (5) Instituto Portugues do
 Mar e da Atmosfera (IPMA) Lisboa

ABSTRACT
Understanding  the  climate  system,  with  its  variability  and  changes,  requires  a  joint  long-term  international  commitment  from  
research and governmental  institutions.  The Global  Climate Observing System (GCOS) formulated scientific  requirements  for  
the needed global observations and products including a list of relevant parameters, the so called Essential Climate Variables 
(ECVs).  The  Sustained  and  Coordinated  Processing  of  Environmental  Satellite  Data  for  Climate  Monitoring  (SCOPE-CM)  
activity,  is  answering  to  these  requirements  by  establishing  an  international  network  of  facilities  to  ensure  a  continuous  and  
sustained generation  of  high-quality  Climate  Data  Records  (CDR)  from satellite  data  in  compliance with  the  GCOS principles  
and  guidelines.  Currently,  SCOPE-CM  represents  a  partnership  between  operational  space  agencies  to  coordinate  the  
generation of CDRs.

Within the SCOPE-CM framework the European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT) has 
generated the Meteosat Surface Albedo (MSA) Climate Data Record that comprises up to 28 years (1982-2010) of continuous 
surface albedo coverage for large areas of the Earth. As part of the SCOPE-CM activity on land surface albedo, involving the 
operational meteorological satellite agencies in Europe (EUMETSAT), in Japan (JMA: Japanese Meteorological Agency) and in 
the  USA  (NOAA:  National  Oceanic  and  Atmospheric  Administration),  the  MSA  CDR  contributes  to  the  creation  of  a  global  
harmonised surface albedo record derived from all satellites in geostationary orbit.

This  presentation  discusses  the  results  of  an  evaluation  study  for  the  MSA  CDR  that  has  been  performed  by  independent  
researchers in Europe and the US. The MSA CDR has been evaluated in terms of its internal  consistency, its compatibility  to 
other  satellite-derived  surface  albedo  products,  its  validity  against  in-situ  observations  of  superior  quality,  and  its  temporal  
homogeneity. The evaluation of the MSA data record has revealed a number of specific strengths and weaknesses that will be 
outlined  in  the  presentation.  The  study  showed  that  the  MSA  data  record  agrees  well  with  corresponding  values  from  
satellite-derived  and ground-based observing  systems under  many  observation  conditions.  The long-term consistency  is  very  
high  and  meets  the  GCOS  stability  requirements  for  desert  reference  sites.  It  also  meets  WMO  observing  thresholds  
requirements  (provided  by  the  WMO Rolling  Review of  Requirements  process)  for  spatial  and  temporal  resolution  as  well  as  
uncertainty.  Some issues of  the MSA CDR quality  concerning cloud detection and aerosol  related effects were also reported.  
While  the  strengths  underline  the  already  high  value  of  the  MSA  CDR  for  climate  applications,  the  weaknesses  need  to  be  
considered  for  specific  applications  and  will  be  addressed  in  the  context  of  a  future  re-processing  within  SCOPE-CM.  The  
recommendations devised by the independent experts strongly support the improvement of the MSA CDR quality and its utility.
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THE WMO SPACE PROGRAMME IN SUPPORT OF WEATHER AND 
CLIMATE SERVICES

Jeremiah Lengoasa , Wenjian Zhang
WMO

ABSTRACT
An update is provided on recent trends in space-based observations and their implications for priority 
activities of the World Meteorological Organization (WMO): the WMO Integrated Global Observing System 
(WIGOS) framework, the Global Framework for Climate Services (GFCS), Aeronautical meteorology, 
Disaster Risk Reduction, and Capacity Development.
 
Satellite data are the dominant data source in support of weather and climate services, and provide 
essential support to disaster risk management. According to its mandate agreed by WMO Members at the 
16th World Meteorological Congress, the WMO Space Programme facilitates the contribution of satellites to
 these priorities along six lines of activity: (i) coordinating observing assets of satellite operators for WIGOS;
 (ii) leading and coordinating the development of the Architecture for Climate Monitoring from Space as a 
contribution to the GFCS; (iii) ensuring quality and consistency of satellite-derived products, for nowcasting
 and climate monitoring; (iv) coordinating rapid, integrated global dissemination of satellite data; (v) 
improving users’ capacity to exploit satellite data for weather and climate service through education and 
training activities of the Virtual Laboratory (VLab); (vi) ensuring the preparedness of Members to the new 
generation of meteorological satellites (2015-2020).
 
In advancing these tasks, the presentation includes perspectives on future developments and reflects on 
the successful collaboration WMO entertains with satellite operators worldwide including EUMETSAT and 
NOAA.     
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UNCERTAINTY INFORMATION IN CLIMATE DATA RECORDS
Chris Merchant 1 , Gary Corlett 2 , Nick Rayner 3 , Jon Mittaz 4

(1) University of Edinburgh , (2) University of Leicester , (3) Met Office , (4) University of Maryland

ABSTRACT
An  important  aspect  of  developing  climate  data  records  (CDRs)  is  to  provide  uncertainty  information  to  users.  In  this  
presentation,  we argue that  uncertainty  information is  an important  part  of  the dataset  that  must  be validated in  its  own right.  
Uncertainty  is  rarely  uniform within a dataset,  and in  the context  of  climate model  evaluation or  assimilation,  it  is  important  to  
identify which are the more or less certain data. Climate users have diverse needs for data in terms of spatiotemporal resolution, 
which implies that uncertainty information must be provided in a form that supports proper propagation of uncertainty estimates 
when  data  are  averaged  to  other  resolutions.  This  requires  description  of  the  spatio-temporal  correlations  of  errors.  Not  all  
aspects  of  uncertainty  relevant  to  CDRs  can  be  captured  in  simple  uncertainty  estimates  associated  with  measurements,  
including the crucial aspect of stability of observation. Assessing the stability of observation requires consideration of the satellite
 sensor and factors affecting its calibration, in addition to aspects of the inversion of radiances to geophysical variables. These 
issues will be discussed using the example of sea surface temperature CDRs.
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IASI METOP L1C ANALYSES FOR METHANE AND CARBON DIOXIDE 
OVER 5 YEARS

Charlotte Oudot 1 , Cathy Clerbaux 1 , Juliette Hadji-Lazaro 1 , Maya George 1 , Daniel Hurtmans 2 , 
Pierre-Francois Coheur 2

(1) LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales , (2) Université Libre de Bruxelles

ABSTRACT

During the last decade, remote sensing sounders have demonstrated their capability for monitoring atmospheric composition and pollution. 
The  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  instrument  delivers  more  than  1.3x106  spectra  per  day  and  provides  global  
coverage twice a  day.  It  is  characterized by an apodized resolution of  0.5  cm-1  and a  low radiometric  noise.  Concentrations  and seasonal  
patterns for  several  atmospheric  key species  are  routinely retrieved from the IASI spectra  using inverse methods.  Such processes rely on 
both observations and an a priori, which can lead to errors in the geophysical retrievals. Retrieving carbon dioxide (CO2) or methane (CH4) 
is  challenging  due  to  the  sensitivity  of  infrared  channels  to  both  temperature  and  concentration  variations.  In  addition,  spectroscopic  
broadening effects (for example line-mixing) specific to these molecules add more complexity in the retrieval process.

In this work we investigate the temporal variations of some atmospheric species by using only the L1C radiances. This method avoids the 
simulation of the complex spectroscopic effects and provides a new process to analyze the IASI dataset. Only the clear sky scenes are taken 
into account in this work. Clear sky scene are discriminated from cloudy scenes using the IASI L2 products. This work discusses the L1C 
radiances analysis for 5 complete years of IASI observations from January 2008 to December 2012, in CH4 and CO2 spectral ranges to study 
their temporal variability. Seasonal patterns calculated for different latitude bands are discussed for each molecule. These patterns highlight 
the typical seasonal variations of the species. Geographical distributions of mean radiance value are calculated for each month and year, the 
long term evolution as well as sporadic events are discussed.
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THE CLIMATE MODELLING USER GROUP INITIAL ASSESSMENTS OF 
CCI DATASETS

Thierry Phulpin 1 , Roger Saunders 2

(1) CNES , (2) Met Office

ABSTRACT
‘‘One of the first activities of ESA’s climate change initiative was to set up a climate modelling users group (CMUG)   in order to gather 
requirements, monitor the plans of the individual  teams producing climate data records (CDRs) and to assess if the CDRs produced will be
 used by the climate modelling and reanalysis communities. Recently some of the teams have started to release preliminary subsets o f their 
datasets which has allowed an initial assessment of their fidelity for climate research to be made.

An  assessment  by  the  CMUG  partners  of  the  initial  releases  of  the  sea  surface  temperature,  ocean  colour,  sea  level,  soil  
moisture, land cover, and ozone datasets will be presented. This will comprise not only looking at the primary variables of each ECV 
but also the associated uncertainty estimates necessary for climate modelling and reanalysis applications. Proposals for studying the datasets
 in a more integrated assessment through assimilation or consistency will be given. 

The  proposed  means  of  making  the  CCI  datasets  available  to  the  climate  modelling  and  reanalysis  research  communities  will  also  be  
discussed together with the agreed data formats.
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CLIMATOLOGY AND INTERANNUAL VARIATIONS OF PRECIPITATION 
EXTREMES OBSERVED IN SATELLITE DATA
Martina Ricko 1 , Robert Adler 1 , Huan Wu 1 , George Huffman 2

(1) University of Maryland , (2) NASA Goddard Space Flight Center

ABSTRACT
The  spatial  pattern  of  annual  and  seasonal  precipitation  extremes  and  their  interannual  variations  over  the  tropical  and  
subtropical  regions  over  both  land  and  ocean  areas  is  presented.  We  examine  mean  wet  precipitation  extremes  and  mean  
number of days with precipitation above assigned thresholds to identify spatial areas that are prone to wet precipitation extremes
 and  possible  flood  events  over  land.  In  addition  to  advancing  our  understanding  of  interannual  variations  in  precipitation  
extremes, results of this study provide the relationship between the variations in wet precipitation extremes and flood events on a
 global  to  regional  scale.  We  use  daily  and  multi-daily  derived  precipitation  datasets  to  examine  the  effects  of  spatial  and  
temporal coverage of the finer time resolution TRMM Multi-satellite Precipitation Analysis (TMPA) 3B42 Version 7 precipitation 
product  on  the  estimation  of  mean  and  variation  of  precipitation  extremes.  We  also  use  flood  event  data  from  a  global  
hydrological  model,  based  on  the  Variable  Infiltration  Capacity  (VIC)  land  surface  model,  to  quantify  the  global  distribution  of  
potential flood events. We derive global flood detection/intensity estimates based on 13 years of retrospective global model runs 
with  the  TMPA  precipitation  input.  Better  understanding  of  variations  of  precipitation  extremes  in  relation  to  floods  can  allow  
better future analysis of flood risk, cost and fatalities.
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THE GEWEX WATER VAPOUR ASSESSMENT (G-VAP)
Marc Schroeder 1 , Antonia Gambacorta 2 , Lei Shi 3 , Maarit Lockhoff 1 , Andi Walther 4 , Ralf 

Bennartz 4 , Frank Fell 5 , Jörg Schulz 6

(1) Deutscher Wetterdienst (DWD) , (2) NOAA/NESDIS/STAR , (3) NOAA/NESDIS/NCDC , (4) University of Wisconsin-Madison , (5) 
Informus GmbH , (6) EUMETSAT

ABSTRACT

In a Joint Letter from the Global Climate Observing System (GCOS) and the World Climate Research Programme (WCRP) the 
general need for coordinated international assessments of climate products was formulated. Such assessments are important 
mechanisms for improvements and to enhance and promote utilisation. The GEWEX Radiation Panel (GRP, recently renamed 
to  GEWEX Data  and  Assessment  Panel  -  GDAP)  has  initiated  a  Water  Vapor  Assessment  in  2011,  further  on  referred  to  as  
G-VAP. The major purpose of G-VAP is to:

Quantify the state of the art in water vapour products being constructed for climate applications, and by this;
Support the selection process of suitable water vapour products by GDAP for its production of globally consistent water 
and energy cycle products.

The usage of products within GDAP activities essentially implies to study long-term data records

Since the start of G-VAP in 2011 two workshops have been conducted. The results of these workshops together with feedback 
from the  first  GDAP meeting  led  to  the  following  G-VAP scope (more  details  in  the  GEWEX Newsletters  from May 2011 and 
November 2012 and in the assessment plan):

All three parts of the GCOS Essential Climate Variables (ECV) on water vapour and their consistency are considered: 
Total  Column  Water  Vapour,  Upper  Tropospheric  Humidity  as  well  as  water  vapour  profiles  and  their  related  
temperature profiles;
The assessment focuses on overall characteristics of participating satellite data records and reanalyses as determined 
from  inter-comparison  and  comparisons  against  in  situ  observations,  against  ground-based  products  as  well  as  
analyses of other properties such as the representation of the diurnal cycle and dependence on a priori information;
In this characterisation process the data records are not ranked according to their quality. Rather, the application areas 
and requirements of the individual data records as well as the GEWEX requirements are documented;
G-VAP will provide a database that includes collocated products and validation data of sufficient quality and long-term 
stability to be the main repository for the current assessment and be useful for the development of improved products.

Major steps for G-VAP include:

Collecting and comparing the data records with a focus on long-term profile data records and an initial focus on gridded 
data records;
Performing comparisons on different time and space scales to get an overview of issues in Level-3 products that can be 
studied using Level-2 and/or Level-1 data;
Performing  dedicated  Level-2  data  comparisons  employing  high  quality  satellite  data  records  such  as  those  from the  
Infrared Atmospheric Sounding Interferometer (IASI) and the Cross-track Infrared Sounder (CrIS), as well as high quality
 ground-based observations;
Performing, if necessary, studies on the quality of Level-1 data by involving space agencies directly.

A general overview of G-VAP first results will be presented. Results include the analysis of differences in observed atmospheric 
water vapour changes on both global and regional scales and the analysis of the accuracy determined by comparison against 
high quality reference observations.
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SUSTAINED, COORDINATED PROCESSING OF ENVIRONMENTAL 
SATELLITE DATA FOR CLIMATE MONITORING (SCOPE-CM)

Lothar Schüller
EUMETSAT

ABSTRACT
SCOPE-CM  ("Sustained  and  coordinated  processing  of  Environmental  Satellite  data  for  Climate  Monitoring")  is  a  network  of  
agencies and operators of environmental satellite systems and interfaces with WMO, WCRP, GCOS, CGMS, CEOS and GEO. It
 offers its support to coordinate and facilitate international activities to generate Climate Data Records (CDR) from multi-agency 
satellite data. Within SCOPE-CM, the contributing organisations coordinate their scientific and technical development activities 
and cooperate on the basis of shared and distributed responsibilities for the generation of global products.

The  SCOPE-CM  Network  was  established  in  November  2008  with  the  approval  of  the  first  Implementation  Plan.  The  initial  
participating  organisations  include  the  operators  of  operational  satellites:  CMA  (China  Meteorological  Administration),  
EUMETSAT (European Organisation for  Meteorological  Satellites),  JMA (Japan Meteorological  Agency),  and NOAA (National  
Oceanic and Atmospheric Administration, USA). 

In  the  first  phase  2008-2012  five  pilot  projects  were  conducted  in  order  to  establish  partnership  and  perform  coordinated  
activities  within  SCOPE-CM.  The  achievements  of  these  pilot  projects  include  inter  alia  the  coherent  and  coordinated  
implementation  of  a  single  retrieval  algorithm  at  different  satellite  processing  chains  (geostationary  surface  albedo),  the  
systematic inter-comparison of different approaches to derive cloud properties from the 30 years AVHRR data record.

The second phase of SCOPE-CM was kicked off  in 2012 with the approval of an updated Implementation Plan.  This plan is 
aiming at establishing a systematic approach to increase the maturity of CDR generation capabilities as well as to enhanced the 
existing and to create new structures for its sustainable generation.

Dedicated SCOPE-CM Projects are conducted by international consortia and aim to bring specific CDR capabilities to a higher 
maturity level.

The  main  focus  is  on  CDR  capabilities  that  explicitly  benefit  from  multi-national  and  inter-organisational  coordination  and  
cooperation among the participating organisations and agencies.
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TOWARDS IMPROVED CLIMATE DATA RECORDS FOR CLIMATE 
SYSTEM ANALYSIS AND CLIMATE SERVICES

Jörg Schulz , Rob Roebeling , Roger Huckle , Tim Hewison , Viju John , Alessio Lattanzio
EUMETSAT

ABSTRACT
Earth observations constitute a critical input for monitoring and advancing understanding of the Earth climate system including 
its variability and change. From observations taken by satellites or ground-based systems so-called climate data records can be 
created. In particular long records of satellite data have a high potential for being utilised for assimilation into Numerical Weather 
Prediction models to create a physically consistent model-based reanalysis, for the assessment of climate model performance 
and climate studies directly targeting an improved understanding of the mechanisms of climate change and variability. However, 
the requirements concerning long-term stability and uncertainty for climate data records are challenging. This is because many 
long-term satellite observations are provided by operational satellite systems build for the purpose of weather and not climate 
monitoring.  Thus,  a  high  demand  for  satellite  radiance  and  geophysical  data  records  with  quality  analysed  and  corrected  
observations  as  well  as  a  homogenisation  over  time  facilitating  the  use  of  multiple  satellites  carrying  similar  and  different  
instruments exists.
 
This presentation gives an overview of EUMETSAT's activities to generate high-quality climate data records. It will demonstrate 
the chain of activities from the space-based observations, the generation of climate data records down to the mechanisms that 
facilitate the use of  products for  climate services.  In the first  part  individual  challenges such as the inter-satellite calibration of  
geostationary  and  polar  orbiting  data,  the  evaluation  of  climate  data  record  quality  and  some  application  examples  will  be  
discussed. The second part concentrates on methods we have developed to provide guidance on the suitability of data records 
for specific application areas. This includes an updated version of the original NOAA maturity matrix, a metric that measures how
 far  the  production  follows  best  practises  developed in  science  and engineering  as  well  as  the  sustainability  of  the  production  
process  that  includes  user  feedback  and  data  record  updates.  It  also  discusses  a  newly  developed  metric  called  Application  
Performance Matrix that attempts to measure the suitability of a data record for a specific application by evaluating the technical 
specifications  and  validation  results  for  a  data  set  versus  user  requirements  for  an  application.  These  metrics  help  to  ensure  
transparency, traceability, and sound scientific judgment for climate data records and are planned to be used in the assessment 
of the European capacity to produce high quality Climate Data Records as conducted by the European CORE-CLIMAX project.

536

23



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference108

SESSION 2: CLIMATE

A MULTI-SENSOR STATISTICAL APPROACH TO CLOUD RADIATIVE 
FORCING OVER THE ARCTIC

Joseph Sedlar , Abhay Devasthale
SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
The  top  of  atmosphere  (TOA)  surface  and  energy  budgets  are  dominated  by  radiative  fluxes.  Residual  radiative  energy  at  
surface  plays  a  crucial  role  in  determining  the  surface  temperature,  which  is  further  modified  by  turbulent  heat  and  mositure  
fluxes. Clouds interact with the radiative fluxes, generally by reflecting shortwave radiation back to space as well as producing a 
cloud longwave greenhouse effect. Globally, the net radiative impact of clouds (cloud radiative forcing, CRF) leads to a cooling 
effect at the surface, that is, in the absence of clouds the surface would be warmer due to large shortwave flux magnitudes.

The  Arctic  Ocean  (latitudes  north  of  70  degrees)  involves  a  unique  interaction  of  boundary  conditions  affecting  the  impact  of  
radiative  fluxes.  Shortwave  fluxes  are  present  only  during  half  the  year,  and  when  present,  solar  zenith  angles  are  relatively  
large. Cold temperatures limit the amount of column-integrated specific humidity, in turn affecting the longwave emissivity of the 
Arctic atmosphere. Additionally, wide ranges of surface albedo are encountered due to the presence of open water, sea ice and 
snow  cover.  In  combination,  these  factors  severely  impact  the  radiative  forcing  effect  clouds  have  at  the  surface  and TOA.  
Reflected within the literature, the overall forcing effect (positive, negative) of clouds over the Arctic remains uncertain.
  
In this study, we introduce a multi-sensor statistical approach to estimating CRF over the Arctic. We combine AVHRR surface 
albedo measurements from CMSAF CLARA-A1, atmospheric thermodynamic profiles from the AIRS sensor onboard Aqua and 
cloud boundary and microphysics profiles from CloudSat and CALIPSO to produce monthly statistics of the clear-sky and cloudy
 atmospheric profiles.  We then use the Rapid Radiative Transfer Model (RRTM) to estimate monthly averaged radiative fluxes 
and calculate the CRF effect, focusing on 2007-2009 when these datasets overlap. This approach allows independent estimates
 of the role(s) of varying input conditions (time of year, surface albedo, atmospheric thermodynamics, cloud properties) on Arctic 
CRF. Additionally, we compare the methodology of this approach to clear-sky TOA radiative estimates from CERES-EBAF.
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STRENGTHENING THE ROLE OF SATELLITE OBSERVATIONS WITHIN
 THE NATIONAL CLIMATE OBSERVING SYSTEM (GCOS 

SWITZERLAND)
Gabriela Seiz , Fabio Fontana , Nando Foppa
Federal Office of Meteorology and Climatology MeteoSwiss

ABSTRACT
The  goal  of  the  Global  Climate  Observing  System  (GCOS)  is  to  ensure  that  observations  of  all  Essential  Climate  Variables  
(ECVs) as defined in the GCOS Implementation Plan are obtained and made available to interested users. In Switzerland, the 
Swiss  GCOS  Office  at  the  Federal  Office  of  Meteorology  and  Climatology  MeteoSwiss  is  responsible  for  the  coordination  of  
climate  observation  at  the  national  level,  as  a  contribution  to  the  global  system.  An  important  task  is  the  promotion  of  new  
measurement  techniques  and  methods,  such  as  Earth  observation  from  space,  to  complement  conventional  observation  
networks.  Indeed,  over  the  past  years  Swiss  institutions  have  increasingly  been  involved  in  activities  related  to  space-based  
observations of ECVs, both in the atmospheric and terrestrial domains.

Our  paper  gives  an  overview  of  a  number  of  space-based  applications  in  the  atmospheric  and  terrestrial  domain,  which  
contribute  to  the  National  Climate  Observing  System  (GCOS  Switzerland).  Applications  for  the  atmospheric  domain  include,  
among others, the retrieval and validation of surface incoming solar radiation derived from MSG SEVIRI data over the complex 
terrain  of  the  Alps  to  generate  a  climatological  time  series  post-1983.  Ground-based  observations  of  cloud  cover  over  
Switzerland are compared to a newly developed high spatial resolution (5 km) MODIS cloud fraction data set, providing insight 
into daytime evolution of cloud cover in different climatological regions of Switzerland. Regarding applications for the terrestrial 
domain, a number of key glacier products, such as glacier outlines, are being developed making use of high spatial resolution 
satellite imagery. Time series of Lake Water Surface Temperature (LWST) for a number of Swiss lakes were recently generated 
based on NOAA AVHRR data covering the period from 1989 to 2010. Intercomparison with in-situ measurements demonstrated 
that  AVHRR  data  not  only  provide  spatially  consistent  information  on  LWST,  but  also  enable  the  extension  of  in-situ  
measurements  back  in  time.  Furthermore,  variations  in  annual  snow days  are  analyzed  using  a  10-year  climatology  of  snow 
days over Switzerland derived from the MODIS MOD10C1 snow cover product. For validation, ground-based observations from 
a subset of  sites of  the “National  Basic Climatological  Network for  Snow (NBCN-S)”  are available,  the so called Swiss GCOS 
Snow  Stations.  NBCN-S  is  a  network  of  high-quality  in-situ  snow  observations.  Preliminary  results  show  a  good  agreement  
between satellite and in-situ observations, with linear correlation coefficients of up to 0.93 for annual snow days and an overall 
agreement of up to 94 % for daily snow cover.  Cases in which the data sets differ are identified and further analyzed through 
comparison with other satellite-based snow cover data sets (e.g., GlobSnow). 

Insights gained from this wide range of space-based applications will ultimately be valuable for the development of high-quality 
climate  products,  through  integration  of  various  data  sources.  Accordingly,  the  Swiss  GCOS  Office  will  continue  to  promote  
satellite-based  data  for  climatological  analyses  in  Switzerland,  as  a  contribution  to  the  National  Climate  Observing  System  
(GCOS Switzerland).

540

125



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference110

SESSION 2: CLIMATE

CRYOCLIM: A NEW OPERATIONAL SYSTEM AND SERVICE FOR 
CLIMATE MONITORING OF THE CRYOSPHERE

Rune Solberg 1 , Mari Anne Killie 2 , Liss Marie Andreassen 3 , Max König 3

(1) Norwegian Computing Center , (2) met.no Norwegian Meteorological Institute , (3) +++OTHER+++

ABSTRACT
The CryoClim project  has developed a new operational  and permanent service for long-term systematic climate monitoring of  
the cryosphere. The product production and the product repositories are hosted by mandated organisations, and the service is 
delivered through a state-of-the-art web service and web portal. The portal includes manual searching, viewing and downloading
 capabilities.  The  machine  interface  makes  the  CryoClim  service  accessible  from  other  web  services  and  applications.  The  
service is free of charge. The database is connected over the Internet in a seamless and scalable network, open for inclusion of 
more  databases/sub-services.  The  system  and  service  is  a  contribution  to  the  Global  Earth  Observation  System  of  Systems  
(GEOSS) and the Global Cryosphere Watch (GCW) according to the climate monitoring principles recommended by the Global 
Climate Observing System (GEOS).

The  service  provides  sea  ice  and  snow  products  of  global  coverage  and  glacier  products  covering  Norway  (mainland  and  
Svalbard).  The  service  has  been  developed  by  the  Norwegian  Computing  Center  (NR;  project  coordinator),  Norwegian  
Meteorological  Institute  (METNO),  Norwegian  Water  Resources  and  Energy  Directorate  (NVE)  and  Norwegian Polar  Institute  
(NPI).  CryoClim is  an ESA PRODEX project  funded by the Norwegian Space Centre.  The final  development  of  the service is  
now close to the end. 

The sea ice sub-service is based on data from passive microwave radiometers (SMMR and SSM/I). Sea ice concentration and 
sea ice edge have been retrieved for a time series covering the period 1979-2009. For snow the period 1979-2010 is covered by 
snow  cover  extent  products.  These  are  based  on  a  multi-sensor  algorithm  based  on  a  fusion  of  retrieval  data  from  optical  
(AVHRR starting  from 1982)  and  passive  microwave  radiometers  (SMMR and  SSM/I).  The  time  series  will  be  extended  with  
regular  updating starting operation soon.  Glacier  maps,  including glacier  area outline and glacier  lakes,  have been generated 
from  Landsat  TM,  ETM+  and  aerial  photos  for  all  glaciers  in  mainland  Norway  covering  three  periods  [1952-1985  (aerial);  
1982-1999 and 1999-2006 (satellite)].  Additionally,  in situ photos and information on glacier-lake outburst floods are provided. 
For Svalbard, SAR data (ERS-1, ERS-2, Envisat ASAR and Radarsat) has been used for glacier surface type (1990-2012) and 
optical  data (MODIS) for  snow-line mapping (1999-2012)  as a proxy for  a mass balance.  The glacier  area outline time series 
covers three epochs, using optical data (ASTER, SPOT and Landsat) for the most recent with complete coverage (2001-2010), 
and using cartographic data for partial coverage of 1990 and the period 1936-1971.

The presentation will give an overview of the service and products, including algorithms applied to satellite data.
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ASSESSING SPATIOTEMPORAL CHARACTERISTICS OF CLOUDS 
USING THE REPROCESSED SEVIRI-BASED CLOUD PROPERTY 

DATASET OF CM SAF
Martin Stengel 1 , Anke Kniffka 1 , Jan Fokke Meirink 2

(1) DWD Deutscher Wetterdienst , (2) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
The analysis  of  spatiotemporal  characteristics  of  clouds  requires  an  homogeneous  and spatiotemporally  highly  resolved  data  
basis. Cloud property observations of geostationary satellite sensors have become a unique source to provide such a basis, in 
particular  since  SEVIRI  measurements  with  enhanced  spectral  characteristics  have  been  available.  With  the  recently  
reprocessed CM SAF SEVIRI-based cloud property dataset CLAUS (CLoud property dAtaset Using SEVIRI) a proper dataset 
for the analysis of spatiotemporal characteristics of clouds has been composed and made available. This dataset is based on 
inter-calibrated radiances and latest retrieval developments applied to the observations of SEVIRI onboard Met-8 and Met-9 and
 spanning the time period 2004 to 2011.

In  this  presentation,  a  dataset  description  will  be  given  together  with  a  introduction  to  the  analysis  of  spatiotemporal  
characteristics of clouds based on this dataset. Selected cloud characteristics and their proper representation in this dataset will 
be presented with a special focus on diurnal to seasonal cycles of cloud properties and the analysis of their spatially-resolved 
temporal  frequencies for single,  but also multiple cloud property representations. These and further applications of these data 
will be linked to strengths and weaknesses of the dataset and corresponding uncertainties of the retrieved cloud properties.
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EVALUATION OF DIFFERENT AEROSOL DATA TO IMPROVE 
SATELLITE DERIVED SOLAR RADIATION CLIMATE RECORDS

Christine Träger-Chatterjee 1 , Richard W. Müller 1 , Jörg Trentmann 1 , Reto Stöckli 2 , Rebekka 
Posselt 2

(1) DWD Deutscher Wetterdienst , (2) MeteoSwiss

ABSTRACT
Aerosols  are  a  major  factor  influencing  solar  radiation  characteristics  on  the  Earth’s  surface.  Realistic  constraints  of  aerosol  
climate data can thus improve satellite based climate data records of solar radiation.  

Aerosol climatologies provide averages of the long-term for a given time interval, e.g. one value for each month of the year (i.e. 
12 values). Aerosol climate data records provide estimations for a given interval (e.g. monthly means) of a time span, i.e. one 
value  for  each  time  step  within  the  time  span.  Here,  two  aerosol  climatologies  and  two  aerosol  climate  data  records  are  
compared and evaluated for their application in solar radiation retrieval from satellite: 

(1)  The GADS-OPAC aerosol  climatology is  available on a 5°  x  5°  latitude –  longitude grid  and provides monthly  values.  It  is  
based  on  the  Global  Aerosol  Dataset  (GADS)  and  the  software  package  Optical  Properties  of  Aerosols  and  Clouds  (OPAC).  
GADS  describes  global  aerosols  by  10  representative  aerosol  components,  which  are  characterised  by  size  distribution  and  
refractive  index  depending  on  the  wavelength.  GADS  provides  representative  aerosol  mixtures  for  winter  (December  –  
February)  and  summer  (June  –  August).  The  OPAC  software  is  used  to  estimate  the  optical  properties  of  the  atmospheric  
aerosols based on the 10 representative GADS aerosol components and the relative humidity on a monthly timescale. 

(2)  An  aerosol  climate  data  record  based  on  GADS  has  been  developed  by  the  University  of  Oldenburg:  The  spatial  and  
temporal resolution of the original GADS is rather low, hence GADS has been downscaled by the University of Oldenburg. For 
the temporal and spatial downscaling the Global Earth-System Monitoring using Satellite and in-situ Data Sets (GEMS), AVHRR 
landcover data and aerosol optical depth (AOD) from the Ozone Mapping Instrument (OMI) has been used. The resulting climate
 data record is available on a 1° x 1° latitude – longitude grid and provides monthly values for the period 1983-2009. 

(3)  The  aerosol  climatology  developed  by  the  Max-Planck-Institute  for  Meteorology  (MPI-M)  in  Hamburg,  is  based  on  a  
combination of an ensemble of global aerosol models and ground-based aerosol observations from the Aerosol Robotic Network
 (AERONET)  as well  as  satellite-based remote sensing information on aerosol  parameters.  The stationary  aerosol  information 
are spatially interpolated using different chemical transport models. The climatology provides monthly values on a 1° x 1° latitude
 – longitude grid. 

(4) A new aerosol climate data record was developed by the MPI-M based on a combination of AERONET observations, marine 
aerosol  data  from  satellite  observations  and  global  chemical  transport  models.  In  this  data  record  the  accuracy  of  the  local  
AERONET measurements is combined with the consistency and completeness (in space and time) of global aerosol models and
 satellite  observations  over  the  ocean.  The  data  record  provides  monthly  values  on  0.5  x  0.5  latitude  –  longitude  grid  and  is  
available for the time span 1980 – 2006. 

First  results  of  the  evaluation  are  presented  regarding  the  suitability  of  the  different  aerosol  data  to  be  used  within  the  
MAGICSOL retrieval of a METEOSAT based solar radiation climate data record.
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CLIMATOLOGICAL MEANS AND VARIATIONS OF TROPICAL 
PRECIPITATION FROM 15 YEARS OF TRMM DATA

Jian-Jian Wang 1 , Robert Adler 2 , David Bolvin 3 , George Huffman 3

(1) Univeristy of Maryland College Park , (2) University of Maryland , (3) NASA Goddard Space Flight Center

ABSTRACT
One of the key goals of the Tropical Rainfall Measuring Mission (TRMM, launched in late 1997) has been to define the spatial 
and  seasonal  climatological  rainfall  in  the  tropics  as  accurately  as  possible  in  order  to  quantify  this  key  component  of  the  
hydrological cycle. A climatology of tropical surface rain has been developed based on a composite of fifteen years (1998-2012) 
of  precipitation  products  from recent  TRMM Version  7  (V7)  data.  The  TRMM Composite  Climatology  (TCC)  V7  consists  of  a  
merger of selected TRMM rainfall products over both land and ocean to give a "TRMM-best” climatological estimate. In addition 
to  the  mean  precipitation  estimate,  the  TCC  also  includes  the  variation  among  the  three  estimates  at  each  point  to  give  an  
estimate  of  the  uncertainty  in  the  mean  value.  For  evaluation  and  validation  purposes,  a  series  of  inter-comparisons  will  be  
carried  out  among TCC components,  and  ground-based observations.  The TCC may have broad applications  and should  be  
useful to the user community interested in climate monitoring, climate variability studies, model initialization and verification, and 
comparison  with  other  non-TRMM  rainfall  analyses.  The  first-time  use  of  both  active  [Precipitation  Radar  (PR)]  and  passive  
microwave  [TRMM  Microwave  Imager  (TMI)]  instruments  onboard  the  TRMM  also  provides  the  opportunity  to  examine  the  
relations  between  tropical  rainfall  and  surface  temperature,  using  measurements  from  both  passive  and  active  microwave  
sensors. In an earlier study of 9-year TRMM V6 data analysis (Wang et al. 2008, JGR), it was found that the PR-based surface 
precipitation-temperature  slopes  do  not  confirm  slopes  based  on  passive  microwave  observations.  We  will  re-examine  the  
relation  between  tropical  rainfall  and  surface  temperature  with  the  fifteen-year  TRMM  V7  data.  These  relations  will  also  be  
compared to those derived from Global Precipitation Climatology Project (GPCP) analyses.
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INVESTIGATION OF ANTARCTIC CLIMATE AND ITS RECENT 
CHANGES FROM SATELLITES
Xuanji Wang 1 , Jeffrey Key 2 , Yinghui Liu 1

(1) University of Wisconsin-Madison , (2) NOAA/NESDIS/STAR

ABSTRACT
The polar climate system is in large part controlled and maintained by its cryosphere component through the complex feedback 
mechanisms  in  the  exchanges  of  momentum,  heat,  and  mass  between  the  surface  and  the  atmosphere.  Over  the  last  three  
decades,  Arctic  sea  ice  and  the  ice  shelves  of  the  Antarctic  Peninsula  have  been  undergoing  significant  changes  as  part  of  
accelerated global warming, as evidenced by a new record low Arctic sea ice extent in September 2012 and dramatic Antarctic 
ice sheet break-ups since the 1990s. In contrast to Arctic sea ice extent,  Antarctic sea ice has been holding steady and set a 
high record with  the most  amount  of  ice ever  recorded in  September  2012.  Not  surprisingly,  this  causes some debate on the 
global warming issue. To better understand changes in polar climate, relatively long-term climate records with sufficient spatial 
and temporal resolutions are essential. Satellite remote sensing techniques have been developed and applied for decades, and 
have been shown to be useful, efficient, and indispensible, particularly when combined with climate reanalysis data sets such as 
the  NCAR/NCEP,  NASA/MERRA,  and  ECMWF/ERA-40  projects.  In  this  study  an  algorithm  package  called  the  Cloud  and  
Surface Parameter Retrieval (CASPR) system was used to retrieve surface, atmospheric and radiation parameters for the Arctic 
and  Antarctic  climate  systems,  and  a  newly  developed  One-dimensional  Thermodynamic  Ice  Model  (OTIM)  was  applied  to  
retrieve sea ice thickness, ice age, and ice volume for the period from 1982 to the present. Both CASPR and OTIM have been 
extensively validated against in-situ observations as well as comprehensive numerical model simulations. Outputs are stored in 
the extended Advanced Very High Resolution Radiometer (AVHRR) Polar Pathfinder (APP-x) Dataset.  

The previous studies using APP-x for Arctic climate analysis has resulted in some important findings, e.g., surface temperature 
damping by clouds and cloud-sea ice feedbacks. With the recently reprocessed and extended APP-x dataset for the Antarctic 
area,  we  are  able  to  investigate  Antarctic  climate  characteristics  and  recent  changes  over  the  past  three  decades.  In  
combination with sea ice extent and concentration data from Nimbus-7 Scanning Multi-channel Microwave Radiometer (SMMR) 
and  Defense  Meteorological  Satellite  Program  (DMSP)  Special  Sensor  Microwave/Imager  (SSM/I),  and  reanalysis  data  sets  
such  as  NCAR/NCEP,  NASA/MERRA,  and  ECMWF/ERA-40,  statistical  analyses  will  be  performed  to  show  the  spatial  and  
temporal  characteristics  and  trends  in  surface,  atmosphere,  and  cryosphere.  Results  will  allow  us  to  address  the  following  
questions: (1) How do changes in sea ice, cloud amount, and other climate factors contribute to Antarctic climate change? (2) 
What  might  be  the  triggering  mechanism  of  the  Antarctic  ice  shelf  decline  in  recent  years?  (3)  How  does  Antarctic  climate  
change over time and what is its relationship to changes in global climate? 
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AMSU/MHS CLIMATE DATA RECORDS FOR HYDROLOGICAL 
PRODUCTS

Wenze Yang 1 , Ralph Ferraro 2 , Huan Meng 2 , Isaac Moradi 1

(1) University of Maryland , (2) NOAA/NESDIS

ABSTRACT
As part of NOAA/NESDIS/National Climatic Data Center (NCDC)/Climate Data Record (CDR) program, a project well underway 
is developing CDR’s for AMSU/MHS window channels that are most useful for hydrological cycle products (e.g., rainrate, snow 
cover, water vapor, etc.). At projects completion, an 11-year data set (2000-2010) for NOAA-15 through -19 and Metop-A will be 
delivered to NCDC for their sustainment of the data record through the current time period. In this presentation, we will provide 
an  overview of  this  project;  describe  the  set  of  corrections  that  were  developed  to  bring  the  data  set  into  one  that  is  of  CDR 
quality  (e.g.,  geolocation,  scan  bias  correction,  calibration  and  intersatellite  calibration,  etc.).  [It  should  be  noted  that  a  
companion paper by Yang et al. will also be presented that will describe in more detail the corrections for AMSU-A.]. Time series 
of the Fundamental CDR’s  (e.g., radiances) and Thematic CDR’s  (e.g., products) will  be shown from the original data and the 
corrected data to illustrate the progress that has been made. The talk will  also include areas that will  need further attention to 
improve the maturity of the CDR’s and the expansion to other sensors with similar characteristics like Metop-B and NPP/ATMS.
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DEVELOPMENT OF AN ARCHITECTURE FOR CLIMATE MONITORING 
FROM SPACE

Wenjian Zhang , Jerôme Lafeuille , Stephan Bojinski
WMO

ABSTRACT
The  development  of  an  architecture  for  climate  monitoring  from  space,  proposed  by  the  World  Meteorological  Organization  
(Sixteenth  World  Meteorological  Congress,  May  2011),  the  Committee  on  Earth  Observation  Satellites  (CEOS)  and  the  
Coordination  Group  for  Meteorological  Satellites  (CGMS),  calls  for  an  international  end-to-end  framework  of  activities  that  
ensures delivery of climate data records derived from satellite observations. The architecture shall respond to the requirements 
of WMO-sponsored climate programmes, of GCOS (through the ECVs), of the broader climate application user community, and 
those emerging from societal benefit areas addressed in the GFCS,. It is intended to enable long-term monitoring of the Earth’s 
climate  system,  and  the  characterization  of  climate  extreme  events  in  near-real  time.  The  Architecture  will  build  upon  a  
constellation  of  research  and  operational  satellites,  either  existing  or  planned  by  space  agencies,  supported  by  open  
data-sharing policies,  contingency planning,  data processing,  stewardship and long-term preservation,  validation mechanisms 
involving surface observations, and user interfaces. Plans should be made to ensure long-term, sustained climate observations 
as we do today for weather observations. Climate monitoring will continue to rely for a large part on operational meteorological 
observations from space and experimental  satellite missions; its requirements,  however,  extend beyond the capabilities these 
current operational satellite systems and one-time research missions.
 
Representatives  from  CEOS,  CGMS  and  the  WMO  Space  Programme,  have  written  a  report  entitled  “Strategy  towards  an  
Architecture  for  Monitoring  Climate  from  Space”.  The  presentation  will,  based  upon  the  key  recommendations  of  the  report,  
elaborate  on  WMO’s  views  on  the  development  of  such  an  architecture  conceptually  and  physically,  to  ensure  that  the  
information flows (from requirements to implementation, and from observations to decision-making) are capable of meeting both 
policy and operational needs.
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A GLOBAL FLOOD ESTIMATION SYSTEM USING SATELLITE 
RAINFALL INFORMATION AND A HYDROLOGICAL MODEL

Robert Adler , Huan Wu , Martina Ricko
University of Maryland

ABSTRACT
A  real-time  experimental  system,  the  Global  Flood  Monitoring  System  (GFMS),  produces  quasi-global  flood  estimates  with  
updates  every  three  hours.  Images  and  output  data  are  available  for  use  by  the  community.  The  current  flood  detection  and  
intensity  estimates  are  made  using  satellite  precipitation  information  from  the  TRMM  Multi-satellite  Precipitation  Analysis  
[TMPA]) and a hydrological model. The recently improved system is based on the VIC land surface model (U. of Washington) 
and the DRTR routing system. The method uses the 3-hr  resolution composite rainfall  analyses as input  into the hydrological  
model that calculates water depth and streamflow at each grid (at 0.125 ° latitude-longitude) over the tropics and mid-latitudes. 
Flood  detection  and  intensity  estimates  are  based  on  water  depth  and  streamflow  thresholds  calculated  from  a  15-year  
retrospective run using the satellite rainfall and model. 

Examination of  individual  cases in real-time or retrospectively often indicates skill  in detecting the occurrence of a flood event 
and  a  reasonable  evolution  of  water  depth  (at  the  scale  of  the  calculation)  and  downstream  movement  of  high  water  levels.  
Results  evaluating  calculated  flood  occurrence  against  a  global  flood  event  database  indicate  that  flood  detection  results  
improve with longer duration (> 3 days) floods and that the statistics are impacted by the presence of large dams, which are not 
accounted  for  in  the  model  calculations. Overall,  for  longer  floods  in  basins  without  large  dams,  the  Probability  of  Detection  
(POD) of floods is ~ 0.7, while the False Alarm Rate (FAR) is ~ 0.6. Limitations in the flood calculations that are related to the 
satellite rainfall estimates include space and time resolution limitations and underestimation of shallow orographic and monsoon 
system rainfall. Recent cases from 2013, are discussed as examples of the utility of the output information and the importance of
 accurate rainfall input.

These calculations in their current form can provide information useful to national and international agencies in understanding 
the location, intensity, timeline and impact on populations of these significant hazard events. However, there is still much room 
for improvement of this type of system through improving the satellite rainfall estimates and using more sophisticated hydrology 
models and routing calculations. Current development efforts focus on high-resolution (1 km) regional hydrological calculations, 
taking into account the effect of dams and including snowmelt processes.
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USEFULNESS OF MSG INFORMATION FOR FOG TOP DETECTION IN 
BRAZIL

Humberto Barbosa
Federal University of Alagoas

ABSTRACT
Meteorological event such fog can pose a significant hazard to aircraft.  The SEVIRI sensor is capable of 
gathering data across a wide number of spectral bands with repeat observations made four times per hour.
 These  observations  can  be  combined  with  weather  data  offered  by  soundings  that  can  monitor  the  
development of fog over airport. The present work describes the usefulness of RGB composite techniques 
to detect horizontal extent of fog tops over south-eastern Brazil. The 1.5 level data from SEVIRI over this 
region for 15th September 2011 are used for the determination of fog tops. A RGB composite technique for 
detection  of  potentially  hazardous  fog  tops  is  based  on  a  threshold  technique  which  is  applied  to  the  
SEVIRI of brightness temperature differences. The results show the potential of long wave infrared data of 
SEVIRI in detecting 24-hours fog tops.
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SIGNIFICANT IMPROVEMENTS IN LOCAL FORECASTS FOR SEVERE 
THUNDERSTORMS OVER NEW DELHI (INDIA) BY COMBINED USE OF 
SATELLITE DERIVED PRODUCTS AND DOPPLER WEATHER RADAR 

DATA DURING THREE YEARS PERIOD (2010-2012)
Ramesh Chander Bhatia

IMD India Meteorological Department

ABSTRACT
During the pre monsoon and the monsoon seasons of the years 2010 ,  2011 and 2012 ,  significant improvements have been 
made in local  forecasts for   occurrence of  severe thunderstorms/  rain events over the National  Capital  Region(NCR) ,  Delhi(  
India)  by  making  combined  use  of  Meteosat-7  satellite  products  and  the  real-time  data   obtained  from the  newly  
installed Doppler Radar. Three hourly upper level winds derived from the water vapour trackings and the other products derived
 from the upper winds data have proved to be extremely useful for this purpose.
 
Real-time  use  of  water  vapour  winds  along  with  other  conventional  data  and  the  guidance  obtained  from NWP products  has  
helped  in  predicting  the  possible  future  movement  of  the  thunderstorm  cells which  produce severe  weather.  This  guidance  
when combined with real-time use of Doppler Weather Radar based animation sequences of reflectivity and velocity products 
helps  in  precisely  locating  the  possible  areas  of  severe  local  storms  occurrence  at  least  two  hours  in  advance  which  is  very  
useful for aviation. Ten such cases which occurred in 2010 and2 011 have been studied in detail and it is seen that success rate 
for precise forecasting is about 92%. In only one case of failure, further diagnostic studies were done based on satellite imagery 
and the radar  animation  sequences and the reason of  failure  understood properly  for  future  guidance.  All  these studies  have 
proved beyond doubt that satellite derived water vapour winds and the other products such upper level divergence and 850 
hpa vorticity provide very useful inputs for precise warnings against local severe storms when used in conjunction with Doppler 
Weather Radar products.
 
 Studies  during  the  monsoon  seasons  of  2010  and2012  have  also  proved  that  the  Lower/medium  level  winds  and  other  
products derived from METEOSAT-7 data are also very useful supplement to the conventional data for better analysis of  heavy
 rainfall  producing  events  such  as  low pressure  areas  and  depressions.As  a  result  of  these  inputs  it  is  possible  to  give  better  
warnings  to  the  state  Government  authorities.  During  the  year  2011 the  success  rate  for  predicting  the  occurrence  of  
thunderstorm activity over IGI Airport, New Delhi 3-6 hours in advance has improved to 92% from the earlier figure of 75%. The 
success  rate  for  predicting  more  than  6  hours  in  advance  has  improved  to  75%  from  the  earlier  figure  of  50%  .  Further  
improvements were also observed in the year 2012. Details of all important specific cases demonstrating how exactly they were 
found to be useful in real-time forecasting will be presented during the Conference.
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METEOCAST: A NEURAL ENSEMBLE NOWCASTING MODEL BASED 
ON GEOSTATIONARY MULTISPECTRAL IMAGERY FOR 

HYDRO-METEOROLOGICAL APPLICATIONS
Michele de Rosa 1 , Frank Silvio Marzano 2

(1) Tor Vergata University , (2) "Sapienza" University of Rome Dept. of Electronic Engineering

ABSTRACT
The modern Numerical Weather Prediction (NWP) models, used to predict the weather conditions, work on large scales both 
in time and in space. On the other hand, meteorological events, like the thunderstorms, develop on small scales because they 
last from a few minutes to a few hours and they develop from a few hundred meters to some kilometers. For these reasons, it is 
clear that the NWP models are insufficient in order to achieve a good prediction of the extreme meteorological events and it is 
necessary  to  use  other  kind  of  models,  which  are  able  to  give  high  resolution  (in  space and in  time)  predictions  with  a  given  
degree of confidence.

The objective  of  this  work  is  to  propose,  develop  and validate  a  new predictive  model,  based upon satellite  observation.  The 
Meteosat Second Generation (MSG) satellite is the data source. Its high resolution both in time and space gives the possibility 
to satisfy some of the requirements needed to nowcast the development of extreme meteorological events and, in a more wide 
view, gives the possibility to monitor the environment in an efficient way and to plan actions in the case of dangerous events. 

This work discusses a new kind of model, named MeteoCAST (Meteorological Combined Algorithm for Storm Tracking) and it 
shows some possible applications: 

the 1-hour ahead nowcasting of the cloud coverage1. 
the 1-hour ahead nowcasting of the rain rate2. 

The prediction model  is  based on an Ensemble framework,  the Dynamically Averaging Networks  (DAN) ensemble,  which 
uses a set of simpler cooperating models. These models use the Infrared MSG channels to make the satellite image prediction, 
while the cloud coverage classifier and the rain field estimator, based on the neural networks framework,  use the ensemble 
output in a waterfall manner. The estimators are integrated with the Satellite Application Facility (NWCSAF) framework.

ome theoretical results are presented together with some applications on a near real time working system.
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AUTOMATED CB/TCU METAR BASED ON RADAR AND SATELLITE 
DATA

Paul De Valk , Rudolf van Westrhenen
KNMI Royal Netherlands Meteorological Institute

ABSTRACT
The  weather  phenomena  like  turbulence,  gusts,  lightning,  supercooled  water,  and  precipitation,  occurring  in  or  near  
Cumulonimbi  (Cb)  and  towering  cumuli  (Tcu)  form  a  hazard  for  aviation.  Their  detection  especially  in  aerodromes  is  a  
requirement by ICAO to limit risks for flying, take-off and landing conditions.

The Cb and Tcu observations at aerodromes are predominantly done by human observers. In 2007 at two small airports in the 
Netherlands,  Maastricht-Aken  and  Groningen  the  visual  observations  were  replaced  by  automated  observations.  This  
automated  detection  of  Cb  and  Tcu  was  based  on  an  algorithm using  radar  signals  and  lightning  observations  as  input.  The  
performance of this algorithm was poor. It was therefore regarded as a priority at the KNMI to improve the algorithm. 

This  paper  presents  a  detection  algorithm  of  Cb  and  Tcu  based  on  a  synergetic  system  of  radar  observations  and  satellite  
observed radiances as implemented since March 2011. Only radar and satellite observations provide the spatial and temporal 
coverage  required  to  identify  Cb  and  Tcu  in  the  aerodromes.  The  automated  ground  based  sensors  can  provide  additional  
information about the vertical distribution of the clouds, but frequently fail to observe the occurring Cb.

The  lack  of  solar  illumination  during  the  night  hampers  the  detection  of  Cb\'s  and  Tcu  by  the  algorithm.  But  also  the  human  
observer observations appear to have a lower Probability of detection in night time conditions. Furthermore the algorithm in its 
present application can not distinguish between Cb and Tcu clouds. Both cloud types are treated as one convective cloud type, 
classified by the algorithm as Cb. 

During the research and in the operational stage it became apparent that other types of rain like frontal rain with a patchy pattern
 in the radar observations can cause a misclassification of a false Cb. This can be suppressed by filtering the classification results
 with  stability  information  from  NWP.  The  inclusion  of  NWP  information  should  be  done  with  uttermost  care.  It  should  be  
prevented that NWP information is used as a predictor, thus contributing to the detection, introducing unwanted feedback loops 
when this information is assimilated in the future. Also a poor performance of NWP in some convective situations should not lead
 to suppression of correct Cb classifications, by the algorithm.

The paper presents the method to discriminate the Cb from other occurring cloud types. The first operational version applied at 
three aerodromes in the Netherlands achieved a detection hit rate of 70 % and a false alarm rate of 35 % under summer daytime
 conditions.  The  number  of  aerodromes  for  which  the  automated  Cb  classification  is  applied  is  extended  to  more  civilian  and  
military  aerodromes and platforms in  the  North  Sea.  An optimum strategy  of  NWP information  use is  applied  to  minimize  the  
False alarms.
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SYNTHETIC NWC-SAF PRODUCTS FOR EVALUATION OF REGIONAL 
NWP FORECASTS OF SUMMER CONVECTION OVER CENTRAL 

EUROPE
Fabian Senf 1 , Hartwig Deneke 2 , Kathrin Wapler 3

(1) Leibniz Institute for Tropospheric Research , (2) Leibniz Institute for Tropospheric Research , (3) DWD Deutscher Wetterdienst

ABSTRACT
The EUMETSAT satellite facility on support to Nowcasting (NWC-SAF) provides a variety of cloud products
 to  forecasters  for  assessing  current  weather  conditions  and  possible  hazardous  changes,  especially  
valuable  for  fastly  developing  severe  summer  convection.  The  set  of  NWC-SAF  products  ranges  from  
cloud  properties,  like  type  and  top  altitude,  estimates  of  precipitation  and  convective  development  to  
dynamical and environmental analysis, e.g. atmospheric motion vectors and stability indices. We present a 
study in which the NWC-SAF software is applied to synthetic satellite data which are calculated from the 
regional  weather  prediction  model  COSMO-DE  via  the  radiative  transfer  model  RTTOV.  We  give  an  
overview  of  the  applications  of  synthetic  NWC-SAF  products.  On  the  one  hand,  reliable  estimates  of  
product  accuracy  can  be  derived  within  a  closure  study.  A  detailed  characterization  of  potential  error  
sources can help to improve product derivation, but also its usability in mesoscale data assimilation. This is
 explained by means of the high-resolution wind product HRW. Despite cloud motions are commonly used 
to  estimate  wind  components  of  the  large-scale  quasi-geostrophic,  its  mesoscale  components  have  
promising  application  in  thunderstorm  nowcasting.  On  the  other  hand,  a  generic  framework  for  forecast  
verification can be established based on synthetic satellite products. We demonstrate the use of the RDT 
(Rapid  Development  Thunderstorms)  product  as  object-based  tool,  and  derive  a  relationship  between  
derived cloud top expansion rates and simulated updraft strengths.
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EARS-NWC - A NEW EUMETSAT PILOT SERVICE PROVIDING CLOUD 
PARAMETERS OVER EUROPE IN NEAR REAL TIME

Adam Dybbroe 1 , Nina Håkansson 1 , Sara Hörnquist 1 , Martin Raspaud 1 , Thomas Heinemann 2 , 
Michele Burla 2 , Anders Meier Sørensen 2

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) EUMETSAT

ABSTRACT

In December 2012 the EUMETSAT Advanced Retransmission Service (EARS) was extended to include a new pilot service with 
the purpose of supporting European users with cloud information from polar orbiting satellites in near real time. This EARS-NWC
 service provides the parameters Cloud Mask, Cloud Type and Cloud Top Temperature and Height (CTTH) as derived using the 
Polar Platform System (PPS) software package from the NWC SAF.

The products are derived from one-minute granules of AVHRR data received at the EARS core stations using Metop-A /B and 
NOAA-19 direct  broadcast  data,  with  a  reception coverage including Europe and the North  Atlantic.  Products  are available  in  
hdf5 and disseminated on EUMETCast with a timeliness better than 30 minutes. In order to save bandwidth and keep costs low 
the geo-location information attached to each product file is available on a reduced tie-point grid. Tools and recipes are available
 for the users to read the products, glue together the granules, interpolating longitudes and latitudes from the tie-point grid to the 
full resolution, and remapping the products to a user defined map-projection.

Here  we  will  give  a  summary  presentation  of  the  EARS-NWC  service  and  its  specifications,  show  how  the  product  quality  
monitoring and validation is performed, and introduce the tools available in order to make full benefit of the service.
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GOES-R PROVING GROUND: RESULTS FROM THE 2012 
DEMONSTRATIONS AND FUTURE PLANS

Wayne Feltz 1 , James Gurka 2 , Steven Goodman 2 , Tim Schmit 3 , Mark DeMaria 3 , Anthony Mostek 4

 , Brian Motta 4 , Christopher Siewert 5 , Michael Folmer 6 , Amanda Terborg 7 , Chad Gravelle 8 , 
Kathryn Mozer 9

(1) University of Wisconsin-Madison , (2) NOAA/NESDIS , (3) NOAA/NESDIS/STAR , (4) NOAA/NWS , (5) NOAA/SPC , (6) 
NWS/OPC/HPC/TAFB , (7) NWS/AWC , (8) NWS/OPG , (9) ASRC Federal Space and Defense

ABSTRACT
A proving ground is designed to showcase future capabilities and identify possible gaps as a forward-thinking exercise to prepare the end 
user  for  upcoming science  and technology. The  Geostationary  Operational  Environmental  Satellite  R-Series  (GOES-R)  Proving  Ground 
connects research and operations to assure widespread day-one readiness through: applying current earth observing systems and numerical 
weather  prediction  models  to  demonstrate  GOES-R  capabilities  today;  transitioning  new  algorithms  and  techniques  to  the  field  early  to  
assure  forecaster  familiarity  with  GOES-R  products;  and  making  operational  meteorologists  part  of  the  discussion  when  it  comes  to  
designing  and  implementing  effective  GOES-R  decision  support  products  and  visualization  tools.  The  GOES-R  Proving  Ground  is  a  
collective effort between many NOAA and NOAA-supported agencies and universities. 

GOES-R and Meteosat Third Generation (MTG), while providing a great leap forward in observing capabilities, will also offer a significant 
challenge  to  ensure  that  the  users  are  ready  to  exploit  the  vast  improvements  in  spatial,  spectral  and  temporal  resolutions.  In  order  to  
ensure  user  readiness,  forecasters  and  other  users  must  have  access  to  training  and  prototype  advanced  products  well  before  launch,  and  
have the opportunity to provide feedback to product developers to ensure that the end products truly meet  their needs. 

The GOES-R Proving Ground (PG) engages the National Weather Service (NWS) forecast and warning communities, and other U.S. and 
international  users  in  pre-operational  demonstrations  of  select  products  with  GOES-R attributes  (enhanced  spectral,  spatial  ,  radiometric,  
and temporal  resolution).    In the PG, developers and forecasters  test  and apply algorithms for  new GOES-R satellite  data and products  
using proxy data sets from numerous satellites (TERRA, AQUA, GOES, MSG, Suomi-NPP, and TRMM), lightning networks and computer
 simulated products. 

Plans  for  the  future  include  partnering  with  JPSS  and  EUMETSAT  to  transition  to  a  “satellite  proving  ground”  and  going  beyond  the  
standard  GOES-R  product  sets  to  introduce  more  blended  and  fused  products  to  simulate  how  forecasters  will  integrate  the  GOES-R  
information  with  other  forecast  tools.  The  PG  is  expanding  beyond  the  NWS  operational  users  to  include  participation  from  the  
international and broadcaster communities. This presentation will show examples of the proxy and simulated GOES-R products and provide
 feedback on their operational value from PG participants at the Storm Prediction Center, the National Hurricane Center, and the Aviation 
Weather Center.
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PERFORMANCE IMPROVEMENTS AND VALIDATION OF THE CLOUD 
TOP TEMPERATURE AND HEIGHT ALGORITHMS OF PPS V2014

Nina Håkansson , Anke Thoss , Ronald Scheirer , Sara Hörnquist , Adam Dybbroe , Karl- Göran 
Karlsson

SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
The Polar Platform System (PPS) software of  the EUMETSAT Satellite Application Facility to support Nowcasting (NWC SAF)
 produces cloud and precipitation products from polar orbiting satellite data. It  includes a cloud top height product that process 
data from the AVHRR and VIIRS instruments. During 2012 and 2013 there has been work to improve the algorithms that retrieve
 cloud top heights. The new algorithm will be released 2014.  The improvements include:

Better accuracy.
Improved speed performance
Less no data results where data were expected

The cloud top height retrieval in PPS has three steps: preparation, temperature retrieval and height retrieval. In the preparation 
steps,  temperature  profiles  are  calculated  for  the  area  and  top  of  the  atmosphere  cloud  free  and  cloudy  radiances  and  
brightness temperatures are calculated with radiative transfer model software (RTTOV). There are two different algorithms for 
cloud  top  temperature  retrieval:  one  for  opaque  clouds  and  one  for  semi-transparent  clouds.  The  opaque  algorithm  uses  
Channel  11μm  brightness  temperature  to  derive  cloud  top  temperatures.  The  semi-transparent  algorithm  uses  histogram  
method and regression to find a relation between brightness temperature in channel 11μm and the difference between channel 
11μm and 12μm brightness temperature. From that relation a cloud top temperature is found. There is one common algorithm 
for height retrieval; it uses the temperature profiles from numerical weather prediction data to retrieve heights corresponding to 
the temperatures. 

It  is  the  semi-transparent  algorithm  (the  most  time  consuming)  which  is  improved  regarding  speed.  The  changes  cause  the  
algorithm to  converge  in  fewer  steps,  which  reduces  the  computational  time  while  keeping  the  needed  accuracy.  Also  in  the  
regression in the semitransparent algorithm a change is made to reduce the amount of pixels not getting heights. This is done by
 forcing the regression to search for solutions mostly within the reasonable bounds of the involved parameters. This makes the 
algorithm more often converge to a solution which is physically meaningful and retained in the final product. In the temperature 
to height algorithm care is taken to consider uncertainty of the temperature profiles to make wiser height predictions in relation to
 temperature inversions, which are not always accurately presented in NWP profiles . This results in better accuracy both for low 
clouds and clouds at tropopause height. 

The algorithm is validated by comparison to a combination of data on 5km and 1km resolution, from the CALIOP instrument on 
the  Calipso  satellite.  The  optical  filtering  of  1km  CALIOP  data  using  information  from  5km  CALIOP  data  allow  a  more  fair  
comparison regarding cloud top height.  Preliminary validation results  of  the improved algorithm with CALIOP data shows that  
performance is indeed improved regarding bias and root mean square error of the height estimations.
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SATELLITE INFRARED IMAGERY CHARACTERS OF CONVECTIVE 
CLOUDS MERGER IN SUMMER SEVERE WEATHER ON HUAIHE AND 

YANGZE RIVER BASIN
Yong Huang

Anhui Meteorological Institute, The P. R. China

ABSTRACT
In thisstudy, three kinds of satellite infrared imagery form 2001 to 2009, such as GMS-5, FY-2B and FY-2C, were used to study 
the characters of convective cloud mergers in summer severe weather on Huaihe and Yangze River basin. In those 35 heavy 
rain events and 43 hail  storm events9, the occurrence probabilities of cloud merger were 94% and 65% respectively.  And the 
average  clouds  merging  times  were  11.6  and  1.9  times  in  those  merger  cases.  In  addition,  five  statistic  factors,  which  were  
distances  of  two  clouds  (Dis),  ratio  of  two  cloud  areas  (Ar),  minimum  of  two  cloud  top  Bright  Temperature  clouds  (Tmin),  
difference of two cloud top lowest Bright Temperature (dTmin) and change of Tmin were calculated and compared in hail storm 
and heavy rain case. As conclusion shown, there were 3 similar points for two kinds of severe weather. First,  two clouds with 
short distance were merged easier than far distance clouds. Second, as the cloud top lowest bright temperatures warmer than 
200K and colder than 210K, the merger probabilities were maximal. Third, two clouds with smaller difference of cloud top lowest 
bright temperatures were merged more easily. On the other hand, the quantities of four factors were main differences of merging
 process in two kinds of severe weather. Based on the combination of Tmin and dTmin, the cloud top temperature conditions and 
the statistic probabilities of occurrence with different Ar were analyzed. Finally, three clues of severe weather type forecasting 
were revealed with factors Dis and Ar. Those clues included: 1) If Dis<17Km the severe weather is heavy rain, and if Dis>81Km 
only hail storm could be occurred. 2) Those clouds merging cases with Ar>5 were only limited to the heavy rain events. 3) Four 
Tmin conditions to distinguish heavy rain event and hail storm events.
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TOWARDS A PROBABILISTIC CONVECTIVE INITIATION PRODUCT 
FOR METEOSAT SECOND GENERATION SATELLITES

Zsofia Kocsis 1 , John Mecikalski 2

(1) OMSZ Hungarian Meteorological Service , (2) University of Alabama in Huntsville

ABSTRACT
The prediction of convective initiation (CI) from satellite gives a useful tool for forecasters to identify potentially severe convective clouds 
at a very early stage. By studying the satellite infrared (IR) channels, channel differences and their trends, the CI warning can precede radar 
based detection by up to one hour. The method was originally developed by Mecikalski and Bedka (2006) and later adapted for Meteosat 
Second Generation (MSG) satellites (Mecikalski et al., 2010). The earlier used pixel based CI calculation was replaced with an object-based 
method (Walker et al., 2012), which afforded more accurate tracking of developing cumulus. Recent analysis has demonstrated that use of 
satellite infrared fields within a probabilistic framework is more valuable within the forecast office. Combining a CI database, which is a 
contingency table of skill  score measures of many 100s of CI cases,  with a probabilistic nowcast method like logistic regression, the end 
result provides CI objects with a probability that is well understood in terms of accuracy.

Beginning  in  2011,  efforts  were  taken  to  transition  the  GOES-based  CI  method  to  a  MSG  data  stream,  using  similar  methods  to  that  
employed over the U.S., while leveraging lessons learned. In this present work, beyond the single-pixel approach for MSG, an object based 
algorithm were implemented using the Rapid Developing Thunderstorm (RDT) product of the Satellite Application Facility in support  of 
Nowcasting and Very Short Range Forecasting (NWC SAF) for object identification and tracking, while the NWC SAF Cloud Type product
 to locate clouds of interest, namely cumulus or “low warm” cloud types. Forming the CI algorithm into NWC SAF programs and datasets 
was  done  to  facilitate  easy  transition  into  forecast  offices  across  Europe.  Our  aim  is  to  modify  this  method  to  be  able  to  calculate  
probabilistic convective initiation instead of the “yes or no” product we have now, which involves the formation of a test database of many 
CI  events.  This  test  database  was  built  manually  over  the  convective  season  (From  May  to  September)  for  the  Carpathian  Basin  using  
subjective tracking with a human expert determining if a CI event occurred or not, and what the IR channel values were. To be presented are
 first results of a probabilistic CI algorithm for the MSG satellites, in comparison to the older “yes/no” method.
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IMPROVEMENTS IN VERSION 2013 OF NWCSAF/MSG PGE13 
PHYSICAL RETRIEVAL PRODUCT

Miguel A. Martinez
AEMET Agencia Estatal de Meteorologia

ABSTRACT
Since 2010, the PGE13 SEVIRI Physical Retrieval (SPhR) is available as an operational product of the NWCSAF/MSG software
 package.  The algorithm is  based on the GOES algorithm developed by Dr.  Jun Li  (CIMSS at  Wisconsin University)  but  using 
RTTOV as the radiative transfer model and the coefficients adapted for SEVIRI. The PGE13 has been optimized for the purpose 
of operational implementation; near real time images could be seen on the NWC SAF reference system (http://www.nwcsaf.org).
 

In this paper, the improvements on version 2013 of PGE13 are presented first. The main improvement on the 2013 version is 
that it allows the use as the background NWP input of ECMWF GRIB files on hybrid levels; the 2012 version only allows the use 
as NWP input of GRIB files on fixed pressure levels.

This step is a small milestone in the exploitation of this kind of MSG L2 products. Now, the spatial and temporal resolution could 
be used together with vertical resolution provided by the hybrid levels GRIB files to get information of 3D structures. The reason 
it that the use of hybrid GRIB files as input to the algorithm avoids the stepwise aspect on the vertical cross sections created by 
the  linear  interpolation  between too  separated levels  in  the  fixed pressure  levels  PGE13 version.  Other  point  is  that  the  local  
execution  of  PGE13  allows  the  generation  of  optional  files  with  fields  like  3D  equivalent  potential  temperature  arrays.  Thus,  
forecasters can fully exploit the 3D structure allowing the detection of instability vertical gradients on medium levels.  

All  these  changes  allow  forecasters  the  use  of  the  PGE13  for  a  better  monitoring  of  key  ingredients  in  regions  where  likely  
triggering of convective storm could develop and also advise of the regions where the NWP disagree with the PGE13 physical 
retrieved profiles. The use of PGE13 in several case studies will be presented.  

Last but not least, ideas for future versions of physical retrieval for MSG and MTG will be also briefly discussed. It will be shown 
that the key is the need of synchronization among a) the physical retrieval algorithm, b) the selection and design of the file format
 of  the  outputs,  c)  the  availability  of  meteorological  tools  to  exploit  the  outputs  files,  d)  the  hardware  availability  and  e)  the  
experience and training of the forecaster to made use of them.
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PROGRESS TOWARD NOWCASTING LIGHTNING INITIATION AND 
AMOUNTS USING INFRARED GEOSTATIONARY SATELLITE 

OBSERVATIONS
John Mecikalski 1 , Retha Matthee 1 , Matthew Saari 1 , Xuanli Li 1 , Haig Iskenderian 2

(1) University of Alabama in Huntsville , (2) MIT Lincoln Laboratory

ABSTRACT
Presented is an overview of three areas of research that focus on using infrared (IR) observations from geostationary satellites 
(GOES and MSG in particular)  to  nowcast  lightning within  newly formed convective storms.  Basic  research has helped relate 
in-cloud  dual-polarimetric  radar  field  and  reflectivity  estimated  precipitation  volumes  and  hydrometeor  structures  to  lightning  
occurrence. Other research has demonstrated how IR data can be used along with numerical weather prediction (NWP) model 
fields to forecast both cloud-to-ground (CG, versus in-cloud) lightning, and the amounts of lightning (in terms of flash density), 
within recently formed convective storms. The end goal for much of this research is to gain first-flash lightning initiation forecast 
lead  time  over  that  provided  by  radar  alone,  and  especially  to  prepare  for  the  use  of  lightning  data  from  the  Geostationary  
Lightning  Mapper  (GLM)  and  the  Lightning  Imager  on  Meteosat  Third  Generation.  Presently,  it  has  been  shown  that  
geostationary satellites provide ~20-35 min nowcast lead times for first-time occurrence of lightning in convective clouds, which 
compares to 10-13 min for radar.

A  summary  of  research done over  the  U.S.  and the  NASA African  Monsoon Multidisciplinary  Analyses  (NAMMA)  experiment  
domain near Dakar, Senegal will be given, that helps us understand how SEVIRI, NASA NPOL S-band dual-polarimetric radar, 
and NEXRAD observations behave for lightning and non-lightning producing convective storms. Highlights of this research are 
(a) very distinctive cloud top signatures of  glaciation occur when lightning is present,  despite clouds extending well  above the 
freezing  level,  implying  large  ice  volumes  as  quantified  by  radar,  (b)  stronger  updrafts  prevailed  in  lightning  compared  to  
non-lightning producing storms, (c) a mostly positive mode in differential reflectivity exists below the melting layer and negative 
above, which indicates more ice/graupel in the mixed phased layer for lightning-producing storms, and (d) nowcast lead times for
 LI  nowcasts  are  longer  in  regions  where  warm rain  processes  occur  in  advance of  first  lightning,  and  that  well-defined  anvils  
exist near the time of lightning initiation in locations where cloud growth is relatively slow.

Other research to be presented involves relating a Weather Research and Forecasting (WRF) model-based lightning potential 
estimate  to  a  0–1  hour  GOES  first-flash  lightning  initiation  nowcast,  with  the  lightning  nowcasts  subsequently  assigned  an  
expected flash density (as storms evolve). Procedures for: (a) distance-weighting a given GOES nowcast to a WRF forecasted 
convective storm (in time and space), (b) relating the GOES IR fields to WRF model diagnostics for nowcasted lightning, and (c) 
estimating  the  near-term flash  density  expected  from convective  storms,  will  be  shown.  Lastly,  a  methodology  that  also  uses  
GOES IR data to nowcast CG lightning initiation will be provided. The CG lightning initiation nowcast methodology combines the 
GOES IR  satellite  data  with  observed  environmental  data  and  NWP model  output  in  a  logistic  regression  and  random forest  
methodology framework to subsequently develop a probabilistic CG initiation forecast field that may have benefits to the aviation
 community. Tests of the CG lightning forecast procedure over the Southeast U.S. are provided.
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LATEST DEVELOPMENTS OF NEFODINA SOFTWARE IN THE 
FRAMEWORK OF HYDROLOGICAL SAF PROJECT

Davide Melfi 1 , Francesco Zauli 1 , Daniele Biron 1 , Massimiliano Sist 1 , Luigi De Leonibus 2

(1) Centro Nazionale di Meteorologia e Climatologia Aeronautica , (2) USAM Ufficio Generale Spazio Aereo e Meteorologia

ABSTRACT
Since  the  Continuous  Development  and  Operations  Phase  (CDOP)  the  catalogue  of  HSAF  project  presents  the  PR-OBS06  
product (Blended SEVIRI Convection area/LEO MW Convective Precipitation), a product dedicated to convective precipitation. 
The  algorithm is  based  on  the  rapid  updating  technique:  an  instantaneous  precipitation  map is  generated  by  IR  images  from 
operational geostationary satellites and "calibrated" by precipitation measurements from MW images in sun-synchronous orbits. 
Core of the algorithm of this retrieval software is NEFODINA, a tool of Italian Meteorological Service deputed to monitor strong 
convective clouds and individuate their  characteristics. The paper shows the latest developments of NEFODINA software and 
their impact on the PR-OBS06 retrieval. This product is foreseen "in operation" for the second half of 2014 and during this actual 
phase (CDOP-2: 2012-2017) the product will be enlarged to Full Disk area and a dedicated WP will be structured to finalize the 
upgrade; some examples are already presented.
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LIGHTNING DISTRIBUTION DURING THE HAILSTORMS WITH THE 
OVERSHOOTING TOPS

Petra Mikus , Natasa Strelec Mahovic
DMHZ Meteorological and Hydrological Service of Croatia

ABSTRACT
In  this  work  lightning  characteristics  are  studied  for  ~  40  cases  of  hail-producing  thunderstorms  occurring  over  Croatia  in  
summer months (May to August), from 2008 to 2012. Lightning data were provided by the Lightning Location System, which is 
part of the International Lightning Detection Network in Europe (LINET). The LINET system detects total lightning discharge, but 
it  also  separately  detects  cloud  to  ground  (CG),  or  intra  cloud  and  cloud  to  cloud  strokes  (IC).    Lightning  distribution  was  
compared to hail occurrences, based on data collected from a hail-pad polygon located in NW Croatia. The polygon, consisting 
of  150 hailpads,  covers  the area of  app.  600 km

2
 with  approximate distance between hailpads of  up to  2  km.  The results  will  

show spatial and temporal characteristics of lightning distribution and polarity as well as portion of CG and IC lightning before, 
during and after the time of hail occurrence. 

Additionally,  all  studied hailstorms were checked for  the appearance of  the overshooting tops (OT)  using a method based on 
SEVIRI brightness temperature differences and verified in high-resolution visible (HRV) images, where available. Satellite based
 OT detection method combines the criteria for the IRW brightness temperature and the criteria for two BTDs, WV-IRW and O

3

-IRW.  All  pixels  with  O
3
-IRW BTD larger  than 13 K in  the  region  where  IRW brightness  temperature  is  lower  than 215 K and 

WV-IRW BTD larger  than  4  K  are  characterized  as  OTs.  Sharp  increase  in  lightning  activity  and  larger  values  of  the  electric  
current are evident at the time of the OT detections. At those times, lightnings occur well  above the tropopause, being clearly 
related to the OT parts of the Cumulonimbus cloud.

Lightning distribution during hailstorms with the OT, a manifestation of very strong updraft within the convective cloud, might give
 an idea about the connection between the occurrence of the strongest updraft in the cloud, hail development and the change in 
the lightning activity.

Keywords: convection, lightning, overshooting tops, SEVIRI brightness temperature differences, hail characteristics
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RDT-CW: TOWARD A MULTIDIMENSIONAL DESCRIPTION OF 
CONVECTION

Jean-Marc Moisselin , Frédéric Autones
Météo-France

ABSTRACT
RDT-CW  product  is  an  object-oriented  diagnostic  for  convective  clouds  or  cells.  RDT-CW  is  mainly  based  on  satellite  data.  
RDT-CW software has been developed in the context of Eumetsat’s SAF/NWC by the Nowcasting Department of Météo-France.
 RDT software  tracks  clouds,  identifies  those that  are  convective  (discrimination),  and provides  some descriptive  attributes  for  
their dynamics.  
 
Year after year many attributes have been added to the convection object. These improvements offer end-users the possibility to
 focus on specific parameters according to their center of interest.
 
Since  IOP,  the  first  attributes  of  RDT-CW  have  been  lightning  attributes,  morphological  attribute  (size,  vertical  extension,  
minimum  temperature,  pressure  of  the  top  of  the  system  (coming  from  PGE03  output),  tracking  attributes  (speed),  evolution  
attributes (trend of various parameters).

For the v2011 release, the highest lifted index value (computed with NWP data) has been added to BUFR output. For the v2012 
main cloud phase of the cell (coming from PGE02) and highest convective rain rate inside the cell (coming from PGE05) enrich 
the description of convection. The use of other PGEs is a key point for RDT-CW PGE since the latter is placed at the end of the 
SAF/NWC processing chain. Additionally to first level (outline depending on the base of the convective towers) a second level 
(outline depending on the upper levels of the towers) allows to focus on specific areas. In the v2013 release, the overshooting 
top  detection  inside  RDT  cell  is  proposed  to  users.  This  new  attribute  allows  to  focus  on  potentially  hazardous  areas  and  to  
distinguish the most convective cells.
 
In  the  future  releases  the  description  of  convective  cells  will  be  enriched,  giving  a  high  priority  to  the  use  of  other  SAF/NWC 
products: the identification of aeronautical hazardous areas using CRR over a threshold, the estimation of motion vector using 
both cell speed estimation and SAF/NWC AMV product.

AMV: Atmospheric Motion Vector
BUFR: Binary Universal Form for the Representation of meteorological data
CRR: Convective Rain Rate
IOP: Initial Operation Phase
PGE: Product Generation Element
RDT-CW: Rapid Development Thunderstorm Convection warning
SAF/NWC: Satellite Application Facility for Nowcasting
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IMPROVE VERY-SHORT-RANGE FORECASTS OF THE 
PRE-CONVECTIVE ENVIRONMENT USING CLEAR-AIR SEVIRI 

PRODUCTS
Ralph Petersen 1 , William Line 1 , Robert Aune 2 , William Straka 1

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) NOAA/NESDIS/STAR

ABSTRACT
In previous meetings, we have described development of the CIMSS NearCasting system and results of forecaster evaluations 
made during the past  several  years.  Tests of  the 1-9 hour forecasts of  GOES products were made at  US National  Weather 
Service (NWS) Forecast Offices, and both the Storm Prediction Center (SPC) and the Aviation Weather Center (AWC) divisions 
of the National Centers for Environmental Prediction (NCEP).  The tests at the two centers focused both on where/when severe
 convection will occur, as well as where all forms of deep convection will and will not occur.  Results showed that the NearCast
 prediction  period  could  be  successfully  increased  from 6  to  9  hours,  that  the  analysis  improved  by  increasing  the  number  of  
observations projected forward from previous, that the NearCast wind fields can provide information about low-level triggering 
mechanisms and storm severity, that the NearCasts enhanced NWP guidance by isolating which forecasts areas were and were
 not  likely  to  experience  convection  and  when  and,  very  importantly,  that  successful  use  of  the  NearCasting  tools  requires  
increased forecaster training and education - both about the NearCast system itself and interpreting satellite observations and 
derived products.  

In  addition  to  showing  results  from  this  years  tests  in  the  US,  this  presentation  will  focus  on  results  of  field-testing  of  the  
NearCasting  system  preformed  in  2013  in  conjunction  with  EUMETSAT  at  the  European  Severe  Storms  Laboratory  using  
SEVIRI products (which are of interest to the US as surrogates for future GOES-R fields).  Evaluations will focus on the ability 
of  the  NearCast  products  to  help  forecasters  to  1)  Increase  lead-time,  2)  Reduce  false  alarms  and  increase  probability  of  
detection, 3) Provide updates / detail to NWP guidance for next several hours, and 4) Increase the usefulness of satellite data in 
the  pre-storm  environment.  Special  emphasis  will  be  placed  on  the  performance  of  the  model  in  areas  that  have  limited  
coverage from radars and other a-synoptic data sources.    We will also discuss plans for real-time testing of the NearCasting 
model  over  central  Africa  using  SEVIRI  data,  including  results  of  a  number  of  case  studies  being  performed  in  advance  of  a  
major forecast improvement effort being organized for Lake Victoria.

Case study analyses and illustrations focusing on a variety of hazardous weather events across Europe will be included in the 
presentation.  An  additional  discussion  about  the  conversion  of  the  NearCasting  model  from  the  original  isobaric  to  an  
isentropic framework, thereby making the NearCasts more responsive to variations in the peak weighting function levels across 
different air masses, will be presented by Line et al.
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CASE STUDY OF A WINDSTORM AT HASSELT-KIEWIT, 18 AUGUST 
2011

Maria Putsay , Andre Simon , Ildikó Szenyán , Attila Nagy
OMSZ Hungarian Meteorological Service

ABSTRACT
At 18 August 2011 a severe thunderstorm system developed over Belgium. It initiated over France then passed over Belgium, 
Netherlands  and  Germany.  The  studied  thunderstorm  grew  fast  and  lived  long.  It  was  extremely  severe;  particularly  the  
downdraft was extremely strong. The most intense part of the windstorm hit the Pukkelpop festival. The strong wind flattened the
 tents, uprooted trees, took down festival light towers and TV screens, and collapsed a stage. Five people were killed.

The aim of this case study is to describe the synoptic situation in which the windstorm initiated and developed and to describe its 
characteristics by means of numerical simulation, satellite, radar and lightning data.
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OPERATIONAL APPLICATION OF THE TOOCAN ALGORITHM FOR 
THE ANALYSIS OF THE MCS LIFE CYCLES OVER BRAZIL

Thomas Fiolleau 1 , Carlos Federico Angelis 1 , Remy Roca 2

(1) CEMADEN , (2) CNRS/ INSU Centre National de la Recherche Scientifique/ Institut National des Sciences de l'Univers

ABSTRACT
In the tropics most of the rainfall comes in the form of individual storm events embedded in the synoptic circulations (e.g., monsoons). In 
the  Sahel,  up  to  80%  of  the  annual  rain  yield  is  due  to  intense  organized  convective  systems.  From  an  atmospheric  physical  process  
perspective, it is of utmost importance to describe and document the evolution of the cold cloud shield associated to MCS in order to have a 
better  understanding  of  their  radiative  and  heat  budgets.  From a  meteorological  perspective,  convective  systems  are  atmospheric  events,  
which can have natural hazard consequences, such as strong wind drafts, lightnings, heavy rainfalls, hail, and floodings.

The advent of geostationary infrared data allowed to improve the analysis of the morphology of tropical convective systems. More than two 
decades of such observations yield to a large corpus of information on the degree of organization of convection, on the occurrence of this 
type of system, on the evolution of the cold cloud shield life cycle. . . all over the inter-tropical belt. However, automatic tracking algorithms
 previously developed to detect and track convective systems suffer from limitations in depicting coherent convective systems life cycles. To 
overcome these issues, a new algorithm called TOOCAN (Tracking Of Organized Convection through a 3 dimensional segmentatioN) has 
been developed and works in a time sequence of geostationary infrared images to identify and track MCS in a single step. This algorithm is 
based on an iterative process of 3D segmentation (2D+time) of the IR imagery in order to associate the convective core of a MCS to its anvil
 cloud  in  the  spatiotemporal  domain.  This  new  approach  is  much  more  effective  than  traditional  single  threshold/overlap  method  and  
improve the morphological characterization of the MCSs through their entire life cycles.   An analysis and a comparison of the MCSs life 
cycle identified by the TOOCAN algorithm is performed for the 2010-2012 summer seasons over West Africa, India and South America. 
On the whole region of study, results show that the temporal evolution of the cold cloud shield associated to MCSs describes a symmetry 
between the growth and the decay phases.  It  is  also shown that  the parameters of the conceptual  model of MCSs are strongly correlated,  
reducing thereby the problem to a single degree of freedom.

CEMADEN is  a  Brazilian  research  and operational  center  acquires  all  weather,  environmental  and social  information  over  Brazil  in  real  
time to send landslides, debris flow, flash floods... alerts for the whole country. In this context, a real-time version of TOOCAN, as well as a
 nowcasting  module  have  been  developed.  Based  on  the  previous  observations,  the  MCS  maximum  size,  as  well  as  the  MCS  lifetime  
durations are estimated. The module then generates a complete life cycle forecast of the MCSs morphological characteristics, such as areal 
extent,  displacement,  mean  brightness  temperature.  The  performance  of  the  nowcasting  system  is  then  statistically  evaluated  from  
November  2011 to  march 2012 over  South  America.  This  evaluation shows good agreement  between the  observed and forecast  size  and 
minimum brightness temperature for forecast lead times up to 120 minutes.
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THE 2.5-MINUTE MSG RAPID SCAN EXPERIMENTS AND STORM-TOP 
OBSERVATIONS

Martin Setvak 1 , Johannes Müller 2 , Chris Palfrey 2 , Marianne König 2 , Paolo Pili 2 , Natasa Strelec 
Mahovic 3

(1) CHMI Czech Hydrometeorological Institute , (2) EUMETSAT , (3) Meteorological and Hydrological Service, Croatia

ABSTRACT
During the commissioning of the Meteosat 10 (MSG-3) satellite, EUMETSAT has carried out an experimental 2.5-minute rapid 
scan test. According to the original commissioning plans for the MSG-3 satellite, a 3-minute rapid scan was initially scheduled, 
however  after  suggestion  by  the  EUMETSAT/ESSL  Convection  Working  Group  (CWG)  it  was  decided  to  modify  the  test  to  
shorter,  2.5-minute  intervals.  This  interval  is  exactly  half  of  the  present  5-minute  RSS  (Rapid  Scan  Service),  which  is  being  
operationally performed by the Meteosat 8/9 satellites; also it will be the native rapid scan interval of the future Meteosat Third 
Generation – Imager (MTG-I) satellites. The 2.5-minute rapid scan test with MSG-3 started on 11 September 2012, and lasted 
exactly  24  hours.  Despite  the  relatively  late  time of  the  year  for  convective  storms,  several  storms still  occurred  over  various  
parts of Europe, and were captured by the satellite during this test. Later, based on the success of this initial test, it was decided 
to repeat similar tests with the Meteosat-8 (MSG-1), which is presently a backup satellite for the Meteosat-9 and Meteosat-10. 
Based upon engineering recommendations and internal discussions, it was agreed to carry out a total of four 12-hour 2.5-minute
 rapid scan sessions within May – June 2013. All the data collected during these test will be available via FTP from EUMETSAT, 
the download addresses will be announced at the conference. 

In the presentation, some of the most interesting storms captured within these 2.5-minute test sessions will be shown in detail, 
with emphasis on the big variability of the storm tops – namely their overshooting tops. 

The shorter periodicity data such as the 2.5-minute rapid scan by Meteosat 8 and Meteosat 10, or even shorter-period ones such
 as those from the U.S. GOES  satellites, can help improving our understanding of the overshooting tops, which are frequently 
used in nowcasting as one of the satellite-based indicators of possible storm severity.
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TROPOPAUSE FOLDING TURBULENCE PREDICTION AND ITS 
APPLICATION IN MID-LATITUDE WEATHER ANALYSIS AND 

FORECASTING
Yixuan Shou , Feng Lu

CMA/NMSC National Meteorological Satellite Center

ABSTRACT
At  the  upper-tropospheric  boundary  around  jet  streams,  ageostrophic  convergence  of  polar,  subtropical  and  stratospheric  air  
produces  a  region  called  “tropopause  fold”  which  is  known  for  its  potential  of  turbulence  in  the  upper-troposphere  and  its  
originate of cold dry air descending to lower troposphere. Tropopause folds as a key signature at the upper troposphere have a 
significant impact on regional weather. They sometimes play as a trigger of severe weather. Fortunately, these signatures are 
noticeable by the large-scale spatial gradients in brightness temperature in satellite-observed water vapor band. 

Tropopause Folding Turbulence Prediction (TFTP) product is used to locate these potential turbulence in the atmosphere and 
the  sections  most  likely  to  produce  turbulent  flight  conditions  for  aircraft.  In  this  paper,  infrared  radiation  measured  by  
geostationary meteorological satellites FY2 in the water vapor (WV) band (around 6.7μm) which is serviced as an agency of WV
 band of FY4, the next generation geostationary meteorological satellites, and numerical model data are combined to reveal the 
horizontal  distribution  of  tropopause  folds.  The  four  key  output  products  consist  of  two  fields  that  define  the  lower  and  upper  
bounds  of  the  tropopause  fold  features,  and  two  fields  that  define  the  two  flight  directions  that  are  the  most  susceptible  to  
moderate or greater turbulence. The algorithm is applied in analyzing a rainstorm process occurred on June 23, 2011. Results 
show that tropopause folding turbulences can occur 1-2 hours ahead of the rainstorm. And the location and strength of rainstorm
 have a good correlation with the predicted lower and upper bounds and height of tropopause folding, which suggests that this 
identification technique has potential of application in weather analysis and forecasting.
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VERIFICATION OF SATELLITE-BASED STABILITY INDICES AGAINST 
SOUNDING AND LIGHTNING DATA - IMPLICATIONS ON CONVECTION 

FORECAST
Ivan Smiljanic , Natasa Strelec Mahovic , Marko Kvakic , Zrinko Bahoric

DMHZ Meteorological and Hydrological Service of Croatia

ABSTRACT
Out of many types of convection, occurring almost daily in the atmosphere of mid-latitudes, especially in the warmer part of the 
year, convection developing in the clear air, i.e. previously cloud-free air, is the most difficult to predict. Under convection in the 
clear air  we consider the situations when the atmosphere is  'quiet'  (cloud-free) in the morning,  but  a few hours later  intensive 
development of convective clouds occurs. Commonly used nowcasting methods based on satellite cloud analysis and radar data
 are  able  to  detect  convection  only  when  it  already  begins.  Therefore,  in  order  to  assess  the  pre-convective  conditions  and  
forecast  convection  with  a  sufficient  lead-time  a  combination  of  satellite  data  and  NWP model  fields  is  used.  Combination  of  
SEVIRI  radiances and NWP model  data  gives the instability  indices similar  to  these calculated from upper-air  sounding data.  
Such indices have a capability of continuous monitoring, insured by the 15 min repeat cycle and also up to 3km pixel resolution, 
providing forecasters with useful information much more frequently than the soundings available only twice daily at a very limited
 number of stations.  

This work follows the previous effort for verification of indices contained in MPEF GII product, i.e. K-index, KO-index, Lifted Index
 and  Total  Precipitable  Water,  against  the  same  indices  derived  from  upper-air  sounding  data  over  southern  part  of  Central  
Europe and Adriatic region, and against the occurrence of lightning strikes over the same region. In this work the scope will be 
broadened to  all  MPEF instability  products  and additionally  to  NWC SAF PGE13 SEVIRI  Physical  Retrieval  Stability  Analysis  
products,  i.e.  K-indeks,  Lifted  Index  and  Showalter  index.  The  indices  will  be  statistically  verified  against  lightning  data  for  
Spring/Summer season 2013. This should give the threshold values for each index as well  as the weighting functions that will  
serve  as  guidance  for  producing  a  single  instability  parameter,  combining  the  existing  indices  with  additional  factors  such  as  
orography or land/sea variability. Such parameter is expected to be useful for the operational forecast of convection.

Key words: MPEF Global Instability Index, NWC SAF PGE13, soundings, lightning, convection forecast
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FURTHER INVESTIGATION OF SHIP WAVE SIGNATURES ATOP 
SEVERE STORM SATELLITE IMAGES

Pao Wang 1 , Kris Bedka 2 , Martin Setvak 3

(1) University of Wisconsin-Madison , (2) NASA Langley Research Center , (3) CHMI Czech Hydrometeorological Institute

ABSTRACT
Storm top  winds  are  important  information  for  short  term nowcasting  of  storms and for  data  assimilation  purpose for  medium 
range NWP. One possible way of obtaining such data is from storm top signatures as seen from satellite storm images. One of 
such  signatures  that  are  related  to  wind  field  is  the  storm  top  ship  wave  signature.  The  presence  of  storm  top  ship  wave  
signature has been demonstrated previously in a paper by us (Wang et al., 2010) and the underlying physical mechanisms have 
been explored by utilizing a physics-based cloud model. We demonstrated that the storm behaves as an obstacle to the ambient
 wind in a situation similar to a ship moving a still  water. The satellite data used in that paper were mainly GOES, AVHRR and 
MODIS data. The model result analysis was confined to showing the circulations. In this study, we will present further and more 
recent  evidence  of  ship  wave  signatures,  including  that  from  Soumi  NPP’s  VIIRS  images,  and  also  more  refined  analysis  of  
model  results  to  demonstrate  the  more  detailed  dynamics  of  the  storm  blocking  effect.  Applications  of  the  findings  from  this  
research will be discussed.
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SATELLITE IDENTIFICATION OF GRAVITY WAVES AND THE 
PROBLEM OF TRANSVERSE BANDING

Anthony Wimmers , Wayne Feltz
University of Wisconsin-Madison

ABSTRACT
Even  today,  it  is  difficult  to  use  the  identification  of  gravity  waves  in  satellite  imagery  effectively  in  real-time  aviation  hazard  
awareness.  The  reasons  for  this  include  the  often  short-lived  nature  of  the  event,  the  lack  of  objective  and  quantitative  
identification, and the need for additional information to distinguish benign from hazardous events. It is important to improve the 
real-time awareness of gravity waves and transverse banding because of their connection to in-flight turbulence, which can lead 
to injuries among passengers and personnel, as well as expensive damages to aircraft. In this presentation we will show results 
of  recent  research  to  identify  hazardous  transverse  banding,  which  is  a  transient  (3-18  hour)  appearance  of  gravity  waves  
roughly perpendicular (transverse) to the jet stream in the upper troposphere. We will  also show how this method of detecting 
transverse bands also connects to previous methods detecting other forms of gravity waves, which should improve forecasters' 
understanding of gravity wave hazards as a whole.
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SESSION 4: SOCIETAL BENEFITS FOR USER-FOCUSED COMMUNICATION OF SATELLITE DATA, PRODUCTS AND SERVICES

USE OF METEOSAT DATA FOR IMPROVING CLIMATE SERVICES IN 
AFRICA
Tufa Dinku

Columbia University

ABSTRACT
Mainstreaming climate  information into  development  policy,  planning and practice  at  different  levels  is  
critical  for  building  resilience  against  the  negative  impacts  due  to  climate  variability  and  change  and  
maximizing  the  benefits  from  favorable  climate  conditions.  The  first  step  for  this  is  to  understand  the  
sensitivities  of  the  different  aspects  of  socio-economic activities  to  climate  trends  and fluctuations.  It  is  
impossible  to  do  this  without  reliable  climate  data  and  information  at  the  needed  spatial  and  temporal  
scale. This information is critical to understand current risks, recent trends, their causes, and their likely 
trajectories  months  to  decades  into  the  future.  However,  the  number  and  quality  of  weather  stations  in  
many part of Africa, has been declining. The available stations are unevenly distributed with most of the 
stations  located  along  the  main  roads.  This  imposes  severe  limitations  to  the  availability  of  climate  
information and services to rural communities where these services are needed most. Where observations 
are taken, they suffer from gaps and poor quality and are often unavailable beyond the respective national 
meteorological services. Most of the regional climate centers do not have access to data from the member 
countries. Lack of climate information has also been one of the major constraints for integrating climate 
into  development  planning  and  practice  in  Africa.    Combining  available  local  observation  with  
satellite data, making data and products available through the Internet, and training the user community to 
understand, demand and use climate information is proposed here as a means to improve the availability, 
access and use of  climate information in Africa.  This three-track approach of simultaneously improving 
data availability,  access  and use has been implemented in three countries  in Africa (Ethiopia,  Tanzania,  
and  Madagascar)  in  collaboration  the  National  Meteorology  Services  (NMS).    The  World  
Meteorological  Organization  (WMO)  is  also  supporting  the  implementation  of  this  work  in  three  more  
countries in West Africa. This work has three major outputs:

1.     Improved data  availability  by combining all  available  station data  from the national  network 
with satellite estimates, resulting in 30-year time series rainfall and temperature for every 10 km 
grid across the country;

2.     Improved access through IRI Data Library installed at NMS, allowing query, visualization and 
downloading of products in different formats; and

3.     Improved  use  of  climate  information  through  strengthening  the  capacity  of  the  health  
community to understand and use existing and new information products.
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SESSION 4:SOCIETAL BENEFITS FOR USER-FOCUSED COMMUNICATION OF SATELLITE DATA, PRODUCTS AND SERVICES

METCAP+ : IMPORTANCE OF ANALYSING OBSERVATIONS, 
SATELLITE DATA, SAF PRODUCTS, NUMERICAL WEATHER 

FORECASTS ON THE SAME SCREEN
Kemal Dokuyucu

TSMS Turkish State Meteorological Service

ABSTRACT
 

ABSTRACT

In  order  to  observe  the  weather  and  predict  the  possible  changes,  as  much  as  having  different  types  of  
meteorological information and numerical weather forecast outputs, It  is also important to analyse these 
huge amount of data at any time as it is desired by the weather forecasters. All meteorological services 
and  institutions  use  different  softwares  to  analyse  different  kind  of  meteorological  data. Turkish  
Meteorological Service has been developing software packages to visualize meteorological data for more 
than  twenty  years  to  fulfill  weather  forecasters  demands. METCAP+,  latest  version  of  the  visualization  
package,  aims  to  present  all  possible  meteorological  data  like  meteorological  observations  (Synoptic,  
upper  air,  METAR,  ship,  airmet etc),  remote  sensing  products  (all  MSG  channels,  RGB  applications,  
different  SAF  products,  Radar  products  ,  Lightning  etc), and  Numerical  Weather  Prodiction  data  from  
different  sources  to  the  users  in  different  map  projections.  Multi  Windows  characteristic  of  the  package  
gives the users power of analysing meteorological data on different screens at the same time. The package
 may warn the users when any selected data type exceeds or fall  below the threshold values. Instead of 
just  showing  images  for  selected  parametres,  the  software  enables  users  to  see  point  values  of  the  all  
plotted data like IR, VIS, WV, VISHRV channels, calculated RGB, SAF products, Radar , NWP and actuel 
observations where the mouse is  on the screen. Interpretions from the users of  the latest  version show 
that this software is more powerful and useful than the previous ones.
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THE EUMETSAT USER NOTIFICATION SERVICE
Oriol Espanyol

EUMETSAT

ABSTRACT
The  main  purpose  of  the  European  Organisation  for  the  Exploitation  of  Meteorological  Satellites  (EUMETSAT) is  to  
continuously  deliver  weather,  climate  and  environment-related  satellite  data,  images  and  products  to  the  user  community.  In  
order to keep users abreast of the latest events about its operational services, EUMETSAT provides a User Notification Service 
(UNS) which any user can subscribe to. It allows users to receive notifications about planned maintenance activities and related 
service outage and planned product or service enhancement, as well as alert messages for unscheduled events.    

The new EUMETSAT User Notification Service offers an easy and centralised way for users to interact with notifications from 
EUMETSAT.  It  also  includes  a  near  real  time  traffic-light  indicator  showing  the  status  of  operational  services  and  a  generic  
Admin message for use with the Metop satellites and future LEO satellites.    

This presentation will describe these key components, highlighting the main benefits for the user community.
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TRAINING AND APPLICATION OF RGB IMAGERY AT THE NOAA 
NATIONAL CENTERS VIA THE GOES-R PROVING GROUND

Kevin Fuell 1 , Mark DeMaria 2 , Michael Folmer 3 , John Beven 4 , Andrew Molthan 5

(1) University of Alabama Huntsville , (2) NOAA/NESDIS , (3) University of Maryland , (4) NOAA/NWS , (5) NASA

ABSTRACT
NOAA National Centers extensively use satellite Imagery in operations to analyze both atmospheric and surface features in data
 void  areas  such  as  open  oceans,  polar  regions,  and  areas  of  low-population  density  (deserts,  intermountain,  etc).  Current  
satellites used by NOAA National Centers include 1) low-earth orbit satellites such as POES, Aqua & Terra ( MODIS) and Suomi
 NPP (VIIRS), and 2) geostationary satellites from the GOES and METEOSAT series. U.S. forecasters at the National Hurricane 
and Ocean Predication Centers (NHC and OPC respectively), are applying  real-time SEVIRI imagery in multi-channel form (i.e.
 RGB,  or  Red-Green-Blue,  imagery)  as  a  proxy  for  data  from the  future  Advanced Baseline  Instrument  (ABI)  set  to  be  on  the  
GOES-R  satellite  series.  RGB  imagery  -  a  leap  to  the  next  generation  of  satellite  meteorology  -  uses  multiple  channels  or  
channel differences in order to isolate dynamic or physical characteristics of the atmosphere or earth surface. Collaborators and 
staff associated with the GOES-R Proving Ground have been training and obtaining feedback from users on the application of 
RGB imagery. Users at OPC have identified dynamical features via the Air Mass RGB such as stratospheric intrusions that may 
lead  to  high  wind  events  requiring  special  public  warnings.  Similarly,  users  at  the  NHC  have  used  Dust  and  Air  Mass  RGB  
imagery to identify regions that are more of less conducive for tropical storm formation, as well as to better estimate the timing of 
extratropical transition of tropical cyclones. This presentation will compare current capabilities with those of the ABI instrument, 
discuss past activities in the GOES-R Proving Ground related to RGB imagery training and evaluation, and provide examples of 
how RGB imagery has had an impact on tropical cyclone forecasts by NHC and mid-latitude cyclones over oceans by OPC. We 
will also discuss how current needs at National Centers could be assisted by future RGB imagery products and collaborations as
 well as Proving Ground activities related to RGB imagery.
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ADVANCEMENT OF COMMUNITY SATELLITE PROCESSING 
PACKAGES - CURRENT STATUS AND FUTURE OUTLOOK

Hung Lung Allen Huang 1 , Liam Gumley 2 , Kathy Strabala 2

(1) University of Wisconsin-Madison , (2) SSEC Space Science and Engineering Center

ABSTRACT
In  cooperation  with  the  NOAA  Suomi  NPP/JPSS  program,  CIMSS/SSEC  continues  to  leverage  and  
expand the NASA funded International MODIS/AIRS Processing Package (IMAPP) effort, and to facilitate 
the use of international polar orbiter satellite data through the development of a unified Community Satellite
 Processing Package (CSPP) to support the Suomi NPP and JPSS, and subsequently build up over time, to
 support  operational  GOES-R,  METOP  series,  and  geostationary  meteorological  and  environmental  
satellites for the global weather and environmental user community.

This paper highlights more than 12 years of success of IMAPP as a pathway to the development of a freely 
available software package to transform VIIRS, CrIS, and ATMS Raw Data Records (RDRs) (i.e. Level 0) 
to  Sensor  Data  Records  (SDRs)  (i.e.  Level  1),  and  SDRs  to  Environmental  Data  Records  (EDRs)  (i.e.  
Level 2) in support of Suomi NPP and subsequently the JPSS missions under the CSPP framework. 

Summary will be given to report on the current software release and the initial experimental and operational
 use of SDR and EDR of VIIRS, CrIS and ATMS in US National Weather Service (NWS) field offices’ daily 
operation and many other direct broadcast, operational and research users around the world for their time 
critical applications and weather and environmental research.

260

15



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

151

SESSION 4:SOCIETAL BENEFITS FOR USER-FOCUSED COMMUNICATION OF SATELLITE DATA, PRODUCTS AND SERVICES

SPORTS ROLE IN HELPING THE NWS CREATE A WEATHER READY 
NATION

Gary Jedlovec 1 , Kevin Fuell 2 , Matt Smith 2

(1) NASA , (2) UAH

ABSTRACT
Established  in  2002  to  demonstrate  the  weather  forecasting  application  of  real-time  Earth  Observing  System  (EOS)  
measurements,  the  Short-term  Prediction  Research  and  Transition  (SPoRT)  (http://weather.msfc.nasa.gov/sport)  project  has  
grown  to  be  an  end-to-end  research  to  operations  activity  focused  on  the  use  of  advanced  modeling  and  data  assimilation  
techniques, nowcasting tools, and unique high-resolution multispectral satellite data. SPoRT is using data from current NASA, 
NOAA,  and  EUMETSAT  observing  platforms  to  simulate  future  capabilities  to  help  NOAA  create  a  “weather  ready”  
nation. SPoRT’s  core  mission  is  aligned  with  NOAA’s  weather  ready  nation  objective  to  improve  the  precision  of  weather  
forecasts  and  decision  support  services  by  delivering  integrated  satellite  and  decision  support  solutions  and  by  working  with  
weather enterprise partners and the emergency management community to enhance safety and economic output. In particular,
 data  from  MODIS  and  measurements  from  ground-based  total  lightning  networks  are  being  used  to  provide  forecasters  with  
real-time multispectral observations and data products which represent resolutions and detection capabilities similar to what will 
be  available  from  the  Advanced  Baseline  Imager  (ABI)  and  Geostationary  Lighting  Mapper  (GLM)  instruments  planned  for  
GOES-R. VIIRS and CrIS data from the Suomi NPP satellite are being used similarly to demonstrate JPSS capabilities. These
 activities  not  only  serve  as  to  demonstrate  future  observing  capabilities,  but  also  prepare  forecasts  for  earlier  operational  
use. The presentation will discuss recent advances in these areas.
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UNDERSTANDING YOUR DAILY MEDIA WEATHER REPORT. AN 
AUSTRIAN SURVEY

Alexander Keul 1 , Alois Holzer 2

(1) University of Salzburg , (2) ESSL European Severe Storms Laboratory

ABSTRACT
As  a  cooperation  of  radio/television  meteorologists  and  environmental  psychologists,  several  surveys  2008-2012  tested  the  subjective  
importance and legibility of Austrian media weather reports in fair weather and warning situations. The survey moved from the cognitive 
learning  model  to  a  qualitative  discourse  and  usability  approach  as  modern  media  users  are  in  an  edutainment  situation  where  they  act  
highly selective.

247 Austrian laypeople heard and/or saw original, mostly recent radio/TV weather reports and recalled what they personally found relevant. 
In  addition  to  that,  weather  knowledge and preference  questionnaires  were  answered by 274 persons.  Nine  main  issues  were  empirically  
tested with the following results:

Austria’s population has a relatively high level of meteorological knowledge.1. 
Laypeople understand the categories of sunshine, cloud cover, and wind strength.2. 
People without higher education (also migrants) are interested in weather reports.3. 
Austrians are pluralistic weather media users. TV, radio, internet are the top media.4. 
Weather warnings stimulate a higher interest, but also a risk of more false recalls.5. 
Satellite  pictures  are  among  the  ten  most-preferred  media  weather  elements,  European  weather,  lightning  locations  and  
high-altitude temperatures are not.

6. 

Weather report elements that appear in the same order faciliate user orientation.7. 
Because  of  narrow  time  windows,  radio/TV  weather  reports  must  concentrate  on  basics  –  synoptic  situation,  tomorrow's  
temperature/precipitation, possible warnings. The speedy media weather should restrict show elements to maintain legibility.

8. 

Radio listeners show more recall problems with their acoustic-only messages. Forecasters therefore should keep to a verbal “speed 
limit”.

9. 
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MULTISENSORY ATMOSPHERIC DATA MAPPING SYSTEM: A 
WEB-BASED GRAPHIC TOOL FOR MULTISENSOR OBSERVATIONS 

OF ATMOSPHERIC DATA AND NWP MODEL FORECASTS
Marco Petracca , Paolo Sanò , Daniele Casella , Giulia Panegrossi , Stefano Dietrich

CNR/ISAC Istituto di Scienze dell'Atmosfera e del Clima

ABSTRACT
The  main  visualization  requirement  of  national  Civil  Protection  is  to  have  quickly  and  simultaneously  real  time  images  and  
animations representing different meteorological fields in order to promptly analyze and react to the evolution of severe storms. 
This  led  us  to  create  an  user-friendly  Web-based  Graphic  Tool  for  displaying  data  and  products  from  different  remote  and  
ground-based sensors and NWP models. 

This Tool, named Multisensory Atmospheric data Mapping System (MAMS), allows the accurate display of different 2-D or 3-D 
data  fields,  ingested  as  images  or  as  data  files.    Specific  options  simplify  the  archiving,  the  overlapping  and  other  GIS-like  
features. So, atmospheric data are co-located and shown along with with satellite-based, physical, political, and hybrid maps.   
Hence,  MAMS is  mainly  thought  to  allow  the  overlapping  of  different  fields  to  obtain  a  multisensory  observation  of  a  specific  
atmospheric phenomena or event.

MAMS is currently used within the CNR-ISAC (National Research Council  -  Institute of Atmospheric Sciences and Climate) in 
Rome  for  the  multisensory  analysis  of  heavy  precipitation  events  that  occurred  in  Italy.  These  studies  involve  data  from  
Meteosat-10,  passive  microwave  precipitation  retrievals  from  AMSU-A/MHS  on  board  NOAA  and  MetOp-A  satellites,  high  
space/time  resolution  precipitation  fields  derived  by  MW/IR  blending  techniques,  and  3D  lightning  data  acquired  by  LINET  
VLF/LF lightning detection network in Italy.

Multisensory  observations,  used  in  conjunction  with  NWP model  outputs,  will  be  shown stressing  MAMS utility  for  short-term 
prediction of heavy precipitation events and for civil and environmental prevention.
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JOINT POLAR SATELLITE SYSTEM (JPSS) DATA PRODUCT 
REQUIREMENT PRIORITIZATION: EVOLVING FUTURE SATELLITE 

PRODUCTS AND ENHANCING USER COLLABORATION
Kathryn Shontz 1 , Mitch Goldberg 1 , Arthur Whipple 2

(1) NOAA JPSS Program Office , (2) NASA JPSS Program Office

ABSTRACT
The Joint Polar Satellite System (JPSS) program will provide continuity of polar-orbiting satellite products in the afternoon (1330 
z) orbit. These data are critical to the operational NOAA missions and allow users to build upon the innovative use of data from 
the Suomi National Polar-orbiting Partnership (NPP) in response to ever more complex environmental challenges. By focusing 
on the available data products and prioritizing them to best meet current and projected environmental needs, the JPSS program 
established a vetted process for periodic review of user requirements that will evolve in step with scientific usage of the data. The
 user  community,  as  part  of  this  new  requirements  process,  is  challenged  to  communicate  societal  benefits  that  NPP/JPSS  
satellite data will provide, which in turn augments its understanding of the broader user community and whereby users are able 
to  better  contextualize  the  JPSS  capabilities  and  data  usage.  The  prioritization  study  was  completed  with  input  from  the  
Low-earth Orbiting Requirements Working Group (LORWG), a stakeholder group comprised of NOAA line office satellite experts
 and  representatives.  The  LORWG  evaluated,  revalidated,  and  prioritized  the  current  set  of  data  products  expected  from  the  
JPSS program and consequently identified the most critical  operational  products for  the JPSS user community.  Such findings 
coupled with that of continuing stakeholder interaction will be used to guide future program goals and decisions.
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SOCIETAL BENEFITS OF THE ENVIRONMENTAL SATELLITES
Michael Tanner 1 , Michael Tanner 2

(1) DOC/NOAA/NESDIS , (2) NOAA/NESDIS/NCDC

ABSTRACT
In  recent  years,  environmental  satellites  have provided critical  information to  inform climate services in  many countries  of  the 
world. The institutional arrangements may vary from country to country, but all have a common goal: to provide science-based 
information  to  cope  with  climate  variability  and  change  for  societal  benefits.  Governments  are  among  the  key  stakeholders,  
supporting infrastructure and services critical to public safety and other national needs. Likewise, a wide array of private-sector 
players are important stakeholders, serving as the providers of many of the goods and services most citizens depend on for their
 well-being  and  livelihood.  The  effective  delivery  of  climate  services  to  societies  at-large  will  depend  on  the  engagement  and  
investment of both the public and private sectors, working together synergistically. Previous discussions have focused primarily 
on  the  roles  of  governmental  and  other  public  sector  actors  in  the  development  and  delivery  of  climate  services  for  societal  
benefits.  We should  now explore  the  wider  set  of  issues,  opportunities,  and  challenges  around  the  climate  services  concept,  
both  at  national  and  global  scales.  Key  issues  to  address  include:  •  Providing  trusted,  timely  and  unbiased  information  •  
Communicating  climate  information,  including  certainties  and  uncertainties  •  Determining  needs  based  on  local  cultures  •  
Ensuring the highest quality of the science-based products • Ensuring equitable access to standard information and user-support
 services • Establishing a strong and sustained dialogue with the research community • Establishing a two-way engagement and 
sustained  interaction  with  user  communities  and customers  •  Establishing  sustainable  business  models  for  climate  services  •  
Developing transparent partnerships between the public and private sector
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DEVELOPMENT OF FISH4US (FISH FORECASTING UTILITY SYSTEM): 
A GIS-BASED APPROACH TOWARDS SUSTAINABLE FISHERIES 

MANAGEMENT
Graceous Von Yip , Mudjekeewis Santos
National Fisheries Research and Development Institute

ABSTRACT
Over the years, emerging trends in Information and Communications technology (ICT) have paved way to the implementation of 
a variety of computer-based techniques that serves different scientific purposes in environmental sciences, health care and the 
like.  In  particular,  a  wide  range of  techniques  encompassing  these  core  technologies  have been developed to  detect,  locate,  
identify and assess the distribution and condition of marine and coastal  resources. In the study, marine environmental  data in 
Philippine marine fishing waters in La Union and Pangasinan of Region 1 including temporal (year,  month, time of day),  lunar 
(moon phase) and other marine and meteorological data were obtained from MODIS, SeaWIFS and PAG-ASA. In addition, the 
coordinates of each of the landing centers were obtained using GPS trackers while the coordinates of the “payaw” points were 
obtained using interviews on the fishermen. Fish catch data of the two provinces were obtained primarily from the National Stock
 Assessment Program of Region 1. Using Quantum GIS Lisboa, fish resource location maps of each of the landing centers in La 
Union and Pangasinan were constructed. Preliminary results revealed that fish catch is relatively high in the locations near the 
"payaw". Large pelagic fishes such as the Yellow fin tuna are caught primarily in municipal waters while a great variety of small 
pelagic  fishes like  the moonfish are caught  in  the commercial  waters.  The time of  collection and location also affects  the fish  
catch per landing center. Fish catch is relatively high from September to early December than from January to August. Secondly,
 more fishes are caught during full moon compared to squids which have higher catch rate during new moon. Lastly, more varied 
species of fish were collected from landing centers with fishing grounds in the West Philippine Sea compared to those collected 
in the Lingayen Gulf.
Keywords: Geographic Information System, Remote Sensing, fish catch, fishing ground, landing center
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SYSTEMATIC APPROACH FOR THE TRANSITION OF RESEARCH 
ALGORITHMS TO OPERATION PRODUCTS FOR REAL-PROCESSING 

AND END-USER APPLICATIONS
T Scott Zaccheo 1 , Kennelly Edward 2 , David Hogan 1 , Edward Kennelly 1 , Hillary Snell 1 , Alex 

Werbos 1

(1) AER Atmospheric and Environmental Research Inc. , (2) AER Inc.

ABSTRACT

The  transition  of  algorithms  and  software  from  a  research  environment  to  operations  is  a  complex  process  requiring  a  
methodical  series  of  steps  to  ensure  success.  As  new  systems  are  proposed  and  developed,  the  rapid  integration  of  new  
technologies  in  the  form  of  scientific  and  data  processing  algorithms  are  an  integral  part  of  the  successful  deployment  of  
everything  from  national  ground  processing  facilities  to  targeted  end-user  applications.  The  National  Research  Council  
Committee on NASA-NOAA Transition from Research to Operations recommends improved transitional processes for bridging 
technology  from  research  to  operations.  The  two  key  elements  of  this  process  are:  A  well-defined  algorithm  development  
processes  that  is  shared  by  the  science/engineering  teams,  and  a  two-tiered  software  framework  comprised  of  a  
development/algorithm engineering and production environments, which shares common infrastructure/interface elements. This 
shared data model interface provides common methods for integrating test and proved seamless mechanism for transitioning In 
addition, it also promotes algorithm “buy back” from the operational environment to the development environment. In this paper 
we describe an overall  framework for  developing a research to operations transition plan,  provide examples of  the successful  
transition of diverse algorithms for multiple customers, and discuss recommendations for how the both the research community 
and  operational  centers  could  work  together  to  ensure  a  more  efficient  transition.  This  work  provides  several  illustrative  
examples including the implementation of the GOES-R L1 and L2 algorithms.
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CM4SH: A CROSS HEMISPHERIC PROJECT ABOUT CONCEPTUAL 
MODELS (CM)

Veronika Zwatzmeise 1 , Vesa Nietosvaara 2

(1) retired from ZAMG , (2) EUMETSAT

ABSTRACT
Satellite  imagery  and  products  are  one  of  the  key  tools  weather  forecasters  use  in  monitoring  and  forecasting  the  weather.  
Whilst a great deal of literature and training resources exist utilizing Northern Hemisphere examples there is not the same depth 
and spread of material in the southern hemisphere. This project aims to improve this situation by reviewing the current examples
 of  dynamically  and  thermodynamically  consistent  conceptual  models  for  the  Southern  Hemisphere  and  creating  the  missing  
models based upon templates already developed for the Northern Hemisphere.

“A conceptual model describes essential features of a meteorological phenomenon and identifies the principal processes taking 
place”

This definition of CMs has been derived many years ago within a COST project by many European weather services. It is the 
basis for “SatManu:  Manual of Satellite Synoptic Conceptual Models”  treating the North Atlantic, Europe and northern parts of 
North  Africa.  Meanwhile  CMs  have  been  used  successfully  in  weather  services  as  an  important  help  for  Weather  Analysis,  
Nowcasting, Warnings, Numerical model interpretation and error detection. But also in education and training CMs are a basic 
tool especially for understanding and recognising the results of physical processes in the troposphere.  

Since several years there was the idea to widen the development and presentation of CMs also to the Southern Hemisphere. 
January  2013  the  project  “CM4SH”  was  started  and  financially  supported  by  WMO  and  EUMETSAT.  Both  institutions  are  
involved in the concept of Centres of Excellence (CoE) and Virtual Laboratories (VLabs).  

The  project  is  driven  by  four  southern  Hemispheric  CoEs/VLabs  involving  representatives  from  weather  services  as  well  as  
universities:  S-Africa,  Argentina,  Brazil  and  Australia.  A  European  CM  group  is  involved  via  EUMETSAT  in  the  project  to  
communicate  their  experiences  in  the  field  of  CMs  in  form  of  training,  supporting  and  reviewing.  The  project  team  also  has  
representation from the Cooperative Institute for Research in the Atmosphere (CIRA) and US National Weather Service.

The challenge of the project is to produce and publish CMs which are typical and important for the different areas in the SH in a 
comparable way as well as comparable with the CMs prepared for the NH. The challenge will also be the way of work in form of 
a virtual team co-operating only with help of online tools.  

The CMs already candidates for a development in this project form a bridge from synoptic scale ones like rapid cyclogenesis to 
typical local ones like jet connected MCC and orographic features like Zonda (Föhn).

This  project  can  only  be  regarded  as  first  step  and  with  an  inventory  which  shall  contain  all  interesting  CMs  further  project  
phases are expected.
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PROCESSING HRIT MSG DATA WITH METEOSATLIB FOR ARPA-SIMC 
REAL TIME OPERATIONAL APPLICATIONS

Enrico Zini 1 , Daniele Branchini 2 , Miria Celano 2 , Stefano Costa 2 , Pier Paolo Alberoni 2

(1) Consultant , (2) Arpa-simc Emilia Romagna

ABSTRACT

In this work we introduce the Meteosatlib software (see http://meteosatlib.sourceforge.net) and how it is used by ARPA-SIMC to 
manage real time HRIT MSG data to support operational forecaster activities.

Meteosatlib  is  a  suite  of  libraries,  tools  and GDAL plugins  to  read and write  Meteosat  images in  several  formats.  Meteosatlib  
works on any Linux or unix-like system. GDAL stands for Geospatial Data Abstraction Library (see http://www.gdal.org/) and is 
an  open  source  access  library  for  raster  geospatial  data  formats.  The  GDAL  plugin  has  been  specifically  developed  by  
ARPA-SIMC to allow the library to be used by a wide range of existing tools.

Here  we describe  the  library  with  its  capabilities  and potential  applications.  We also  describe  the  whole  ARPA-SIMC satellite  
operational chain, which produces, via Meteosatlib, data to support forecast activities, single channel information, combination of
 different  channels  for  the  implementation  of  RGB  products  (i.e.  Airmass,  Natural  Colours,  etc.)  and  also  the  visualization  of  
Eumetsat SAFNWC data (i.e. Cloud type, Cloud Mask, etc) and geolocated maps.

Meteosatlib is available and redistributable as free/open source software, with a GPL license. Its functions can accessed as from
 C++,  Python or  any other  language with  GDAL bindings,  as  well  as  from command line  tools  or  interactive  applications.  This  
flexibility makes it the ideal component of processing chains for real time data.
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MYOCEAN CENTRAL INFORMATION SYSTEM: ACHIEVEMENTS AND 
PERSPECTIVES

Vincent Claverie 1 , Gilles Larnicol 1 , Remi De Dianous 1 , Tony Joilbois 1 , Thomas Loubrieu 2 , John 
Blower 3 , Laia Romera 4

(1) CLS Collecte Localisation Satellites , (2) IFREMER Institut Français de Recherche pour l'Exploitation de la Mer , (3) Univ of 
Reading , (4) Altimira

ABSTRACT
Since 2009, Myocean is providing an operational  service for forecast,  analysis and expertise on ocean currents,  temperature,  
salinity,  sea  level,  primary  ecosystem,  ice  coverage.  The  production  of  observation  and  forecasting  data  is  done  by  42  
production  units.  Products  download  and  visualisation  are  hosted  by  25  dissementation  unit.  All  products  and  associated  
services  are  gathered  in  a  single  catalogue  hiding  the  intricate  distributed  organization  of  PUs  and  DUs.  Besides  applying  
INSPIRE  directive  and  OGC  recommendations,  Myocean  overcomes  rechnical  choices  and  challenges.  This  presentation  
focuses on specifics issues met by Myocean and relevant for many Spatial data infrastructures: user's transaction accounting, 
large volume dowload and stream line the catalogue maintenance.
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ADAGUC: AN OPEN SOURCE WMS SERVICE
Ernst de Vreede , Maarten Plieger , John van de Vegte

KNMI Royal Netherlands Meteorological Institute

ABSTRACT
The Royal  Netherlands Meteorological  Institute  (KNMI)  has over  150 years  of  knowledge and gathered information related to  
weather, Climate and Seismology.

A  huge  part  of  this  information  is  from  numerical  models,  in-situ  sensor  networks  and  remote  sensing  satellites.  This  digital  
collection is mostly not accessible from the Internet and is a collection of non searchable, non standardized file formats, lacking 
documentation and metadata and without references to scientific publications.
 
With  the  KNMI  Data  Centre  (KDC)  project  we  aim  to  tackle  all  these  issues.  Building  on  open  standards  and  proven  Open  
Source technology (which includes in-house developed software like ADAGUC WMS and Portal) should result in a solid base for
 further  development.  Existing  dedicated  satellite  processing  systems  (like  MSG-CPP,  as  presented  at  this  conference  on  
previous years) are being included to provide huge satellite datasets in near real time via OGC services.
 
The  in-house  developed  OGC-WMS  service  (ADAGUC)  is  a  spin-off  from  multiple  (inter)national  projects  to  present  large  
model/measurement datasets within user acceptable response times and being able to update the datasets while the service is 
running. One driver to start this work was that no workable WMS service was available to meet these 2 requirements.
 
ADAGUC has been published as Open Source and limited support from KNMI is available.
 
Developers of ADAGUC are part of the MetOcean Domain Working Group from OGC and are currently working on the IS-ENES 
European project. Visualization of satellite data is being under investigation as part of renewal of the KNMI operational weather 
room
 
The presentation will focus on the following aspects of ADAGUC:
·         Specific satellite products (e.g. Scatterometer, RGB composite)
·         used data formats
·         embedding in portals
·         performance
·         new features
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A BLENDED TRAINING SCHEME FOR USING A NEW 
METEOROLOGICAL WORKSTATIONS SYSTEM IN AEMET-SPAIN: THE

 SATELLITE LAYER EXAMPLE
José Miguel Fernández-Serdán
AEMET Agencia Estatal de Meteorologia

ABSTRACT
Through  2011-2013,  AEMET (Spanish  Meteorological  Agency)  is  deploying  the  NinJo  system of  meteorological  workstations  
(developed in an international cooperation context) for the operational forecasting. Training of the many future users in diverse 
centres is an important issue were introduction of new tools, methodologies and strategies, is a must. The new complementary 
training mechanism takes advantage of existing means: software for on-screen video recording, video-conference and of course 
the  NinJo  clients  at  the  centres.  It  allows  more  flexibility,  limits  needs  for  travelling  and  centralized  training  environment  
preparations, and all information generated will then at any moment be available online.

A key element in the strategy is a team being created in AEMET, of specialists on NinJo topics (data layer or component). For 
each they provide a module,  including short  demonstration videos (recorded screen and voice) and an exercise step by step,  
with  hints  and  indications  e.g.  on  documentation  search.  A  cycle-based  (covering  several  topics)  approach  has  been  initially  
proposed. Trainees (small teams or individuals) have a term to provide results (in the form of NinJo-configured files, or images), 
questions or comments. A short seminar (video-conference) provides then clarifications, reproduces specific steps, show more 
complex options or preoperational products, etc. Besides NinJo client introduction and Numerical model layer, first cycle deals 
on  Satellite  (Meteosat  channels  and  products)  layer:  an  introductory  module  and  two  more  advanced  to  show  the  use  of  
interfaces for single colour or gray enhancements, and on RGB combinations.  

On  the  experience  of  this  first  cycle  and  the  advancement  in  the  NinJo  deployment,  the  mechanism will  
become  even  more  flexible:  additional  videos  on  exercises  resolution,  or  with  practical  information  on  
updates or conflictive issues, and later-on on the data itself and its use. In that context where the concept 
of cycle should finally vanish, practical activities as in final seminar could be incorporated to coordination 
meetings.
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IMPROVING FORECASTERS SKILL BY INTRODUCING A CONVECTIVE
 INITIATION DETECTION AT DWD

Pierre Fritzsche
DWD Deutscher Wetterdienst

ABSTRACT
Increasing understanding in the field of convective and pre-convective mechanism and their use with satellite data provides the 
opportunity  to  detect  areas  with  future  convective  clouds  (growing  over  -35  dbZ)  up  to  1h  in  advance.  During  the  2013  
convection season, DWD will introduce a first pre-operational version of the CI Algorithm, advance from SatCast by EUMETSAT.
 DWD optimized the provided code for  operational  purposes,  and started discussions with  forecaster  for  the best  presentation 
and implementation in their forecast routines. In a second step a training and evaluation campaign is planned and partly started. 

The presentation includes a description of  how the development  at  DWD is  connected with  active forecaster  to  maximise the 
usability and therefore the impact of the product in operational use.
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SUSTAINED DATA ACCESS AND TOOLS AS KEY INGREDIENTS TO 
STRENGTHENING EO CAPACITIES: EXAMPLES FROM LAND 

APPLICATION PERSPECTIVE
Tim Jacobs 1 , Bruno Smets 1 , Herman Eerens 1 , Dominique Haesen 1 , Carolien Tote 1 , Sandra 

Coelho 2 , Isabel Trigo 2 , Ben Maathuis 3 , Sergio de Paula Pereira 4 , Mónica Díez 5

(1) VITO Flemish Institute for Technological Research NV , (2) IPMA Instituto Português do Mar e da Atmosfera , (3) ITC University of 
Twente , (4) INPE Instituto Nacional de Pesquisas Espaciais , (5) DEIMOS Imaging

ABSTRACT
Sustainably managing agriculture and forests are key for development,  in particular in Africa, and for facing global challenges 
such as climate change or food security,  but require reliable information. As Earth Observation satellite data can contribute to 
these  information  needs,  more  and  more  institutes  integrate  this  technology  into  their  daily  work.  Facing  ever-growing  and  
evolving EO data sources (e.g.  new satellites  and sensors)  and access technology (both online and via  EUMETCast  satellite  
broadcast), their applications require software tools to particularly facilitate a) the exchange of data between the analysis tools, 
so users can take advantage of each tool’s strengths, and b) the processing and analysis of time series.

A first  example is from the Land Surface Analysis Satellite Application Facility (LSA-SAF), that entered the second part  of the 
Continuous Development and Operations Phase (CDOP-2), under the lead of the Portuguese Institute for Sea and Atmosphere 
(IPMA),  in  2011.  VITO,  joining  the  LSA-SAF  network  for  the  first  time  and  building  on  previous  experiences  (e.g.  
http://www.metops10.vito.be),  aims to contribute by producing and delivering operational,  10-daily vegetation indicators based 
on MetOp-AVHRR. Furthermore, a software tool is developed to aid exploitation of LSA-SAF products, provisionally called “MSG
 Toolbox”.

A  second  example  is  the  AGRICAB  project,  that  receives  funding  from  the  European  Union’s  7th  Framework  Programme  for  
Research (FP7) and aims to build a comprehensive framework for strengthening capacities in the use of EO for agriculture and 
forestry management in Africa. This framework starts from sustained access to relevant satellite data (e.g. CBERS-3, DEIMOS) 
and  derived  products,  such  as  those  from  the  European  Copernicus  Global  Land  service,  the  15  year  time  series  of  
SPOT-VEGETATION (and  its  transition  to  PROBA-V)  and  Meteosat  Second  Generation  (e.g.  rainfall  estimates).  It  combines  
local  and  EO data  with  tools  and  training  into  applications  on  crop  monitoring,  area  statistics  and  yield  forecasting,  livestock  
insurance and modelling, forest and fire management, all fitted to the needs of stakeholders in the African focus countries. 

Keywords: LSA-SAF, CDOP-2, toolbox, EUMETCast, AGRICAB, capacity building, Copernicus
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CHALLENGES OF USING GEOSTATIONARY SATELLITE DATA FOR 
BUILDING OPERATIONAL GLOBAL SOLAR RADIATION DATABASE 

SOLARGIS
Jan Kianicka , Tomas Cebecauer , Marcel Suri

GeoModel Solar s.r.o.

ABSTRACT
SolarGIS  is  a  geographical  information  system  designed  to  support  solar  energy  industry  by  metrological  data.  The  key  
component  of  this  system  is  solar  radiation  database  providing  historical  as  well  as  operational  near-real  time  data  for  any  
location  globally.  The  database  is  build  using  data  from  various  meteorological  geostationary  satellites  operating  at  various  
positions  over  last  twenty  years.  The  variability  of  instruments  used  over  last  decades  used  for  creation  of  homogeneous  
historical solar radiation database brought many challenges during data processing. The aim of this work is to summarize main 
issues  we  have  faced  during  integration  of  satellite  data  into  harmonized  archive  as  well  as  the  experience  with  operational  
processing of near-real time data from several satellite missions.
 
In building ready-to-use satellite data archive for solar radiation modeling we need to solve these domains:   

time sampling – regularity of measurement,
spatial domain – in ideal case all data must match exactly with pixel accuracy, 
spectral  domain  and  inner  spectral  response  of  consecutive  sensors  of  satellite  missions  on  the  orbit.  The  stable  
calibration and/or inter-calibration in space and time domain have to be resolved.

At first we had to handle different raw data formats: HRIT, OpenMTP, GVAR and McIDAS AREA. Raw data readers, if available, 
are  for  specific  computer  or  programming  platforms,  some  of  them  are  not  capable  to  extract  all  information  form  data  (e.g.  
calibration coefficients, navigation information) or they are not easy to integrate to customized systems. Detailed specification of 
the formats is not always available or some data do not fully conform to format specification (e.g. some metadata are missing or 
satellite specific information is not described in format specification).
 
Specific issue of data harmonization is the conceptual difference of the regular data from spin stabilized satellites (Meteosat) and
 data from the satellites with three axes stabilization, providing irregularly (in time) sampled data with variable spatial coverage 
(GOES,  MTSAT,  GMS).  While  the  latter  one  with  its  high  versatility  follows  the  needs  of  operational  meteorology,  the  former  
approach better suits the needs of construction of historical databases, as one of the standard products needed by solar industry
 are long (20 years) and regular time series (e.g. hourly or 15 min) of solar radiation.
 
Other  problems are related to  spatial  and radiometric  stability  and availability  of  specific  spectral  channels  in  the raw satellite  
data. These issues directly influence the way how the data are processed within solar radiation models and how the procedures 
in models are adapted for specific instruments (e.g. different snow identification form GOES and MSG because of missing near 
infrared channel).
 
Our presentation gives a preview of satellite data sources used for building SolarGIS database with focus on the issues of data 
harmonization. It might serve as an inspiration for new mission designers to consider not only instant meteorological situations, 
but also needs of historical datasets.
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CSPP ACQUISITION AND VERIFICATION OF NPP VIIRS SDRS
Scott Mindock , Graeme Martin , Ray Garcia , Geoff Cureton , Kathy Strabala , Liam Gumley

CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
The Community  Satellite  Processing  Package  (CSPP)  has  been developed at  the  UW-Madison  Space  Science  and Engineering  Center  to  
support  the  Direct  Broadcast  Community  (DB).  The  CSPP  SDR  software  package  includes  the  Suomi  NPP  VIIRS  SDR  algorithm  as  
provided by the Algorithm Development Library (ADL).  The CSPP SDR package provides DB users the opportunity to process VIIRS 
data as collected by a Soumi NPP capable antennas.  The poster illustrates how additional software packages and ancillary support severs 
are coupled with ADL to provide this capability.  The poster also describes the process employed by the CSPP team members at  SSEC 
ensure the accuracy of the SDR products.  Comparisons of IDPS SDRs to CSPP SDRs are highlighted.
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PYTROLL: FROM RAW SATELLITE DATA TO DATABASE ARCHIVING 
OF PRODUCTS, A USE CASE

Martin Raspaud 1 , Adam Dybbroe 1 , Kristian R. Larsen 2 , Esben S. Nielsen 2 , Lars Ø. Rasmussen 2

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) DMI Danish Meteorological Institute

ABSTRACT

The Pytroll framework is now a stable way of easily reading, processing and writing weather satellite data. It is used in several 
meteorological institutes, research centres and companies around the world.

The architecture and modularity of Pytroll makes it a good platform for both prototyping and operational production.

While this accessibility is a clear benefit, a side-effect is that the amount of scripts and produced satellite composites can grow 
quite  fast  and  we  find  ourselves  in  a  situation  where  it  is  hard  to  keep  track  of  all  the  pathways  and  produced  satellite  
composites.

In this paper,  we will  present how we tackle this problem through the use of  monitoring tools,  event-driven production chains,  
unified scripts and metadata databases. More specifically, we will present the operational use case of the Pytroll framework at 
SMHI:

event-driven triggering of data processing,

assembling of segmented weather satellite data,

batch production of composites and cloud products,

editing of composite lists in a running environment,

update of metadata database,

archiving and cleaning.

These operational chains work both on geostationary satellites like Meteosat 10, and on polar orbiters like Suomi NPP.

Pytroll is free software, available at www.pytroll.org.
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SATELLITE DATA INGEST, ARCHIVE, REDISTRIBUTION AND 
PRODUCT GENERATION SYSTEM

Jerrold Robaidek
SSEC Space Science and Engineering Center

ABSTRACT
The University of Wisconsin-Madison Space Science and Engineering Center (SSEC) Data Center provides real-time and archive satellite 
data  images  and  products  to  University,  NOAA,  and  NASA  researchers  and  commercial  interests.  The  SSEC  Data  Center  has  ingested,  
redistributed, archived, and processed satellite data for over 35 years.  

The SSEC Data Center receives data from 10 different US and international geostationary satellites and serves that data in near real-time.  
A subset of the real-time geostationary data is also relayed to the University community.  All received geostationary data are archived and 
stored online for rapid access by networked clients.  A publicly available metadata inventory allows users to inspect and preview images in
 the Data Center’s archive covering 30+ years of geostationary satellite data holdings.  The SSEC Data Center also receives and serves data 
in  near  real-time  from  11  different  polar  orbiting  satellites.  These  data  are  received  via  a  domestic  communication  satellite  relay,  two  
direct receive antennas and through the NOAA Data Distribution Server (DDS).  The polar data supports several University, NASA, and 
NOAA projects including a test distribution to NOAA NWS field offices.    

To  accommodate  both  research  and  operational  interests,  a  distributed  filesystem  accessible  remotely  via  ADDE  and  THREDDS,  and  
locally  by  a  compute  cluster  has  been  implemented.   Historical,  current,  and  future  methods  of  data  ingest,  processing,  archiving  and  
distribution will be discussed.
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AVISO: ONLINE DATA EXTRACTION SERVICE FOR RESEARCH AND 
OPERATIONAL ALTIMETRY USERS

Vinca Rosmorduc 1 , Emilie Bronner 2 , Gerald Dibarboure 1 , Thierry Guinle 2 , Fernando Nino 3 , 
Rosemary Morrow 3

(1) CLS Collecte Localisation Satellites , (2) CNES Centre National d'Etudes Spatiales , (3) LEGOS/CNRS

ABSTRACT
Altimetry users have a wide variety of needs ranging from research to operational applications. Standards datasets  provide a robust base to
 meet  most  of  them  but  research-grade  algorithms  and  corrections  are  not  easily  accessible  to  the  general  audience.  Similarly,  classical  
distribution  channels  make  it  difficult  to  provide  ad-hoc  datasets  in  a  convenient  way  especially  when  product  size  and  bandwidth  are  a  
concern.

To address such evolving user needs, AVISO developed a new distribution channel, the Online Data Extraction Service (ODES), in order to 
provide  users  and  applications  with  a  wider  range  of  altimetry-derived  data  (including  high-resolution  and  coastal  data)  and  auxiliary  
datasets (tide gauges, Doris beacon movements...).  

The platform is designed to distribute both operational products from CNES and partner Agencies (Eumetsat, ESA, NOAA, NASA) but also
 research-grade  data  from  LEGOS/CTOH  and  CLS  and  other  contributions  from  the  OSTST  research  community.  Accessible  products  
include GDR-class  level  2  data,  PISTACH coastal  and hydrology demonstrators,  MyOcean/DUACS and XTRACK level  3  data.  Various 
research-grade  parameters  (e.g.  alternative  orbit  solutions,  alternative  geophysical  corrections...)  from the  OSTST PI  community  are  also  
available.

Most importantly, the ODES system provides flexible interfaces and an ad-hoc response. To illustrate, ODEs users can use a user-friendly 
web  interface  to  download  along-track  altimetry  data  only  over  their  area  of  interest,  choose  their  period  of  interest  in  a  multi-mission  
context,  limit  the parameters and variables they wish to download (e.g.  select  only significant wave height-related variables),  apply more 
complex selection criteria,  and perform remote calculation before  the download (e.g.  compute  Sea Surface Height).  Most  features  aim at  
streamlining the data acquisition in an intuitive way.

The extraction service is also "on-the-fly", with no delay nor cache necessary, so that users can immediately begins their download. Lastly 
the  ordering  and  downloading  process  can  be  automated  and  scripted  for  operational  users  with  a  custom  and  ad-hoc  environment  
containing only the products they want.

Thanks to this framework, AVISO can now include up-to-date corrections and information (e.g. updated tide model, results from a new or 
alternative  algorithm to  compute  significant  wave  height,  etc.  )  to  streamline  the  reprocessing  strategy  and  provide  intermediate  releases  
phased with the research advancement of OSTST research and other users.
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DATA ACCESS ENHANCEMENTS IN THE EUMETSAT DATA CENTRE
Harald Rothfuss

EUMETSAT

ABSTRACT
The EUMETSAT Data Centre is a large multi mission facility which provides users easy and free access to historical data and 
products of Meteosat, EPS, Jason-2 and latest NOAA satellites. Several new implementations have recently been made to the 
EUMETSAT Data Centre, improving data access and ordering.

A new, light weight,  online ordering user interface has been introduced, which is offered in parallel  to the existing Java based 
ordering  application.  The new client  is  much simpler  and more intuitive,  taking into  account  previous  user  feedback and user  
ordering characteristics. As a result of an ongoing development, many sought after EPS and Meteosat instrument products can 
now be ordered in NetCDF format from the Data Centre, adding to the homogeneity of the data access for users. Additionally, to 
improve  delivery  speed  for  very  small  orders,  a  fast  order  track  has  been  implemented.  This  dedicated  path  is  intended  to  
provide timely processing of orders consisting of a few items only.

The presentation will  give an overview of  the new access and ordering features that have been implemented.  Feedback from 
users is welcome, specifically regarding order and access related issues.
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ACCESS TO REAL-TIME AND ARCHIVE WEATHER SATELLITE DATA 
USING A WEB MAP SERVICE

David Santek , David Parker , Jerrold Robaidek , Russell Dengel , Sam Batzli , Nick Bearson
University of Wisconsin-Madison

ABSTRACT
The complex mix of real-time and archive geophysical data and products continues to expand. Demand for easy access to an 
ever-increasing  assortment  of  data  sources  and  formats  continues  to  be  a  challenge.  Targeted  audiences  may  range  from a  
scientist involved in validation of an algorithm to a middle-school classroom. An emerging idea for providing access to data in a 
general and extensible way is the use of Open Geospatial Consortium (OGC) Web Services.

At the University of Wisconsin-Madison Space Science and Engineering Center (SSEC), we incorporate real-time and archive 
geophysical  data  (satellite  images  and  products,  radar,  etc.)  into  a  Web  Map  Service  (WMS).  We  have  developed  custom  
interfaces  to  the  WMS  for  use  by  low-bandwidth  browsers  (including  mobile  phones)  and  high-feature  browsers  (including  
smartphones), as well as native applications for Apple iOS devices. Our iOS app, WxSat, is the first to display and animate full 
resolution real-time geostationary satellite data. In its current form, WxSat leverages the SSEC WMS servers to provide global 
coverage of visible, infrared, and water vapor images to iPhones and iPads. The capability exists to deliver directly to the user’s 
hand  any  product  managed  by  the  WMS,  allowing  the  user  to  overlay,  animate,  and  freely  roam  around  any  combination  of  
products they choose.
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EO PORTAL - THE EUMETSAT REALTIME IMAGE GALLERY
Michael Schick

EUMETSAT

ABSTRACT
The  main  purpose  of  the  European  Organisation  for  the  Exploitation  of  Meteorological  Satellites(EUMETSAT)  is  to  deliver  
weather,  climate  and  environment-related  satellite  data,  images  and  products  24  hours  a  day,  365  days  a  year.  The  Image  
Gallery provides access to a selection of near-real-time imagery from Meteosat, in geostationary orbits, as well as from Metop, 
orbiting the Earth around 14 times per day. 

The present implementation of the image gallery allows only access to pre-defined regions on earth with fixed image size. OGC 
services such as WMS/WCS allow a much more flexible approach for the visualisation and working with image data. Further to 
this those standards offer through it is interoperability the possibility to combine layers of image data from different WMS/WCS 
server. 

EUMETSAT performed an implementation and a beta testing phase at the beginning of 2013. In this presentation a report will 
be given on the present status, experiences and usage of the WMS service for it is operational use.
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THE METEOROLOGICAL SERVICE OF CANADA'S DATAMART
Miguel Tremblay , Judy St-James

Environment Canada

ABSTRACT
The Meteorological  Service of Canada's Datamart is a public,  free and anonymous meteorological  data service. Devised as a 
means  to  maximise  the  availability  of  many  generic  data  products  to  the  greatest  number  of  users  while  minimizing  the  
associated resource outlay, the Datamart currently serves ten million downloads per day to 500,000 unique users. This makes it 
one of the most high-traffic public data servers run by the Government of Canada. We shall explore the origin of this success in 
the context of government services; survey the user community; investigate how the data is used; and discuss how changes are 
communicated to users.
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SESSION 6: SATELLITE-BASED OBSERVATIONS OF THE OCEANS

BENEFITS OF MULTI-MISSION ALTIMETRY AND OTHER SOURCES OF
 INDEPENDENT DATA TO VALIDATE AND ESTIMATE THE 

PERFORMANCES OF ALTIMETRY MISSIONS OVER OCEAN
Michaël Ablain 1 , Yannice FAUGERE 1 , Nicolas PICOT 2

(1) CLS Collecte Localisation Satellites , (2) CNES Centre National d'Etudes Spatiales

ABSTRACT
The objective of this paper is to highlight and illustrate the great benefit and interest of multi-mission altimetry and other sources 
of independent data to improve the altimetry performance assessment methods over ocean.

Satellite  altimetry  is  now  an  essential  source  of  data  for  oceanic  signal  studies.  From  the  ERS  and  TOPEX/Poseidon  (T/P)  
missions,  it  has been demonstrated that  a continuous precise multi-mission altimeter  dataset  is  mandatory for  many scientific  
applications: mesoscale variability description (Le Traon and Morrow, 2001), seasonal / interannual signals determination (e.g. 
Chambers et al., 2000, Mc Carthy et al., 2000, Roemmich et al., 2007) and estimation of the Mean Sea Level (MSL) variations 
(e.g. Nerem et al., 1997, Cazenave et al., 1999, Cabannes et al., 2001, Lombard et al., 2006 among others).

Jason-1,  Jason-2,  ENVISAT  still  provide  reliable  high-quality  data  albeit  not  on  their  original  ground  track.  If  we  add  older  
datasets such as T/P, ERS-1&2 and GFO missions and more recently Cryosat-2, an unprecedented ocean sampling of 70 years 
of  cumulated  data  with  up  to  4  concurrent  altimeters  is  available.  The  future  altimetry  missions  (SARAL/AltiKa  mission,  
Jason-3/OSTST,  Sentinel-3,…)  will  provide  a  precious  continuity  of  the  sea-level  observations  for  mesoscale,  coastal  or  
climate applications.    

In  order  to  continue  to  build  an  accurate  altimetry  data  record,  the  validation  and  cross-calibration  of  these  new  altimetry  
missions is a crucial step. It is also a prerequisite for the use of multi-mission datasets in both delayed mode and near real time 
and for studies of long-term, low-frequency oceanic signals, or signal and error aliasing. 

In order to highlight the great importance of multi-mission altimetry comparison, several examples concerning, T/P, Jason1&2  
and Envisat are given in this paper. We also explain which strategy could be set up for future missions. For the comparison with 
independent  data,  we mainly  focus on in-situ  data (tide gauges and ARGO profiles)  but  also models  (as atmospheric  models  
from ECMWF).
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CALIBRATION AND VALIDATION OF THE ADVANCED 
SCATTEROMETER ON METOP-B

Craig Anderson , Julia Figa Saldaña , Julian Wilson , Helmut Bauch , Colin Duff , James Miller
EUMETSAT

ABSTRACT
The Advanced Scatterometer (ASCAT) is a six beam radar instrument operating at C band with vertical polarisation designed to 
accurately measure surface backscatter, allowing the retrieval of wind fields over the ocean. The data it provides is also used by 
a number of other applications including sea ice monitoring and soil moisture retrieval.     

An  ASCAT  is  carried  on  each  of  the  ESA/EUMETSAT METOP  satellites.  The  ASCAT  on  board  the  METOP-B  satellite  
(ASCAT-B)  became  operational  in  2013  and  three  ground-based  transponders  have  been  used  to  determine  its  absolute  
calibration. A summary of the calibration and validation process is presented, along with an analysis of the achieved calibration 
accuracy.  

The  ASCAT  carried  by  the  METOP-A  satellite  (ASCAT-A)  has  been  operational  since  2007  and flies  in  the  same  orbit  as  
ASCAT-A but with a lead of around 50 minutes. A comparison of the data from the two instruments is presented, showing that 
they agree to a very high level. These results show that that the data from the two ASCAT instruments is of a very high quality 
and can be used interchangeably for most applications.
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GMES-PURE: SHAPING THE MARINE GMES/COPERNICUS USER 
REQUIREMENTS

Patrick Gorringe 1 , Hans Bonekamp 2 , Gorm Dybkjær 3 , Kostas Nittis 1 , Peter Albert 2

(1) EUROGOOS , (2) EUMETSAT , (3) DMI Danish Meteorological Institute

ABSTRACT
The Copernicus/GMES Marine Core Service (MCS) as currently implemented by MyOcean-2 will become 
operational  in  2014.Recently,  the  European  Commission  (EC)  has  started  the  two-year  project  called  
GMES-PURE (Partnership for User Requirements Evaluation), to define and apply a structured process for
 the  elaboration  of  the  future  MCS  user  requirements  and  their  translation  into  service  specifications,  
service  data  and  technical  requirements.  While  the  focus  for  service  data  requirements  is  on  space  
observations, high-level data requirements for in-situ observations will be captured and delivered as well. 
GMES-PURE constitutes  a  unique  opportunity  for  MCS users  to  ensure  that  their  current  and  emerging  
requirements are captured in time and to influence the future evolution of the MCS. The establishment and 
maintenance  of  long-term  user  driven  operational  services  requirements  and  related  coherent  service  
specifications  include  a  weighing  of  evolving  user  needs,  scientific  and  technological  capabilities,  
cost-effectiveness  and  affordability.  This  presentation  will  explain  GMES-PURE  approach  and  roadmap  
and how users can get and will be involved in the project.
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TOWARDS AN ERROR BUDGET FOR SAR ALTIMETRY OVER THE 
OCEAN: FROM CRYOSAT-2 SAR TO THE SENTINEL-3 SURFACE 

TOPOGRAPHY MISSION AND JASON-CS
Christine Gommenginger 1 , Cristina Martin-Puig 2 , Pierre Thibaut 3 , Hans Bonekamp 4 , Benveniste 

Jerome 5

(1) National Oceanography Centre , (2) IsardSAT , (3) CLS Collecte Localisation Satellites , (4) EUMETSAT , (5) ESA

ABSTRACT
The Cryosat-2 SIRAL altimeter has been providing measurements in SAR mode over a number of ocean 
sites since July 2010, delivering the first SAR altimeter data from space for scientists to determine the real 
capabilities  of  SAR  altimetry  for  oceanography  and  coastal  monitoring.  Among  a  number  of  attractive  
features,  observational  evidence  from  Cryosat-2  SAR  data  confirms  that  SAR  altimetry  offers  important  
improvements  in  performance  compared  with  conventional  pulse-limited  altimeters,  including  reduced  
noise in sea surface height (by a factor of 1.5 compared to Jason-2) and finer along-track spatial resolution 
(down to 300m).
The Cryosat-2 SAR altimeter is a precursor of the SAR altimeters to be flown on two major future altimeter 
missions: the GMES Sentinel-3 Surface Topography Mission (STM) and the Jason-CS mission (follow-on 
to  Jason-3).  With  SAR  altimeters  potentially  replacing  thelong-established  conventional  pulse-limited  
altimeters,  it  is  important  to  rapidly  establish  how  well  SAR  altimeters  can  satisfy  existing  user  
requirements  for  ocean  altimetry,  be  it  for  ocean  mesoscale  mapping  or  to  continue  the  long-term  
climate-quality sea surface height time series needed for sea level change detection and monitoring. In this
 paper,  we will  present  the latest  experimental  results  based on Cryosat-2  SAR data over  the ocean and 
review the state of  knowledge about  the performance of  SAR altimetry for  oceanography.  The paper will  
seek to update the error budget for SAR altimeter missions insofar as is possible with the current state of 
knowledge. The paper will highlight those issues that remain outstanding and what action may be taken to 
resolve  them,leading  to  direct  recommendations  for  the  SAR  altimeters  on  the  Sentinel-3  STM  and  
Jason-CS missions.
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COMPARISON OF DIURNAL WARMING ESTIMATES FROM 
UNPUMPED ARGO DATA AND SEVIRI SATELLITE OBSERVATIONS

Sandra Castro 1 , Gary Wick 2 , Justin Buck 3

(1) University of Colorado , (2) NOAA , (3) British Oceanographic Data Centre

ABSTRACT
Diurnal  variability  in  the  sea  surface  temperature  (SST)  is  significant  for  multiple  applications  ranging  from  production  of  daily  SST  
analyses  to  studies  of  low-frequency  weather  and  climate  variability.  Because  of  its  impact,  substantial  efforts  have  been  applied  to  
estimating diurnal warming amounts with models and satellite-derived products.  There is an important need for more direct observations 
of  diurnal  warming  to  support  these  efforts.  A  new  subset  of  modified  Argo  floats  employing  additional  unpumped  temperature  
measurements enabling sampling right up to the surface present a unique capability for new, independent measurements of the near-surface 
diurnal thermocline.  This presentation further evaluates the accuracy of these observations through comparisons against satellite-derived 
measurements  from  the  geostationary  satellite  SEVIRI  flying  on  the  METEOSAT.  The  work  also  enables  an  assessment  of  the  
consistency of foundation temperature estimates from both Argo and SEVIRI.

Direct comparisons were performed between estimates of the subskin and foundation temperatures and corresponding diurnal warming from
 SEVIRI and the unpumped Argo measurements.  The results demonstrate remarkable consistency between the products lending support for
 both products and the associated methodologies.  The subskin values agree to within an absolute mean difference of < 0.1 K and standard 
deviations of the differences are < 0.4 K.  The statistics for comparison of the foundation estimates are also quite comparable to those for 
the  subskin  values.  This  supports  the  methodology  for  estimating  the  foundation  temperature  in  both  products  and,  quite  significantly,  
suggests  that  the  Argo  data  has  the  potential  to  provide  an  independent  estimate  of  the  foundation  temperature  for  validation  of  SST  
analyses.  Differences in the derived diurnal  warming estimates have a small  mean and standard deviation of just  0.24 K.  Though the 
work cannot be considered formal validation, the suggestion of the ability of unpumped Argo temperature data to provide accurate estimates
 of diurnal  warming is  particularly significant  and helps support  arguments for providing more modified Argo floats  capable of providing 
near-surface temperature measurements.
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WEATHER REGIMES AND AIR-SEA FLUXES: LINKING THE OCEAN 
HEAT BUDGET AND THE ATMOSPHERE

Carol Clayson
Woods Hole Oceanographic Institution

ABSTRACT
High-quality satellite datasets for many components of the climate system are now available over the oceans, with resolutions 
down to 25 km and 3 hourly. In this talk I will present an analysis of the distributions of weather variables from a variety of input 
sources, including ISCCP cloud distributions and SeaFlux surface and near-surface variables, including surface fluxes. Weather 
regimes are sorted by cloud type and precipitation, and then the distribution of surface fluxes is broken up into these weather 
regimes.  An  analysis  of  the  variability  of  the  fluxes  across  differing  regimes  and  different  regions  of  the  oceans  is  then  
performed.  Some sensitivity  studies  of  the  flux  change  magnitudes  relative  to  these  weather  regimes  is  then  performed.  The  
relationship  between these  weather  states  and feedbacks  between the  upper  ocean heat  budget  and the  atmosphere  will  be  
investigated.
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EVALUATION AND COMPARISON OF SST PRODUCTS FROM AVHRR, 
MODIS AND VIIRS IN SQUAM

Prasanjit Dash 1 , Alex Ignatov 2 , Boris Petrenko 2 , Yury Kihai 2 , John Stroup 2 , John Sapper 3

(1) NOAA/NESDIS/STAR; CIRA, Colorado State University , (2) NOAA/NESDIS/STAR , (3) NOAA/NESDIS

ABSTRACT
The Suomi National Polar-orbiting Partnership (S-NPP) satellite, launched in October 2011, is a bridge from the NOAA POES 
and NASA EOS missions toward the Joint Polar Satellite System (JPSS). The Visible Infrared Imager-Radiometer Suite (VIIRS) 
sensor onboard S-NPP and JPSS draws on the success of heritage AVHRR and MODIS sensors, flown onboard NOAA/Metop 
and  Terra/Aqua  satellites,  respectively.  Like  the  Metop  series,  the  S-NPP  mission  should  be  viewed  in  the  context  of  the  
collaborative efforts between US, European and other international partners. Global sea surface temperature (SST) products at 
VIIRS native resolution have been routinely generated since January 2012 by the Interface Data Processing Segment (IDPS) 
system,  developed  by  Raytheon,  and  experimentally  by  the  Advanced  Clear-Sky  Processor  for  Oceans  (ACSPO)  system,  
developed at STAR. In addition to VIIRS data, the ACSPO system also processes data from several AVHRRs onboard NOAA 
16, 18 and 19, and Metop-A &- B, and two MODISs, onboard Terra and Aqua. Similarly, global Metop-A AVHRR SSTs are also 
generated by O&SI SAF/EUMETSAT, which at some point in time will transition to processing Metop-B AVHRR data.

With a suite of SST products available from different systems, NESDIS took the initiative to set up a near-real time SST Quality 
Monitor  (SQUAM; www.star.nesdis.noaa.gov/sod/sst/squam)  to  monitor  global  SSTs from polar-orbiters  generated at  different  
agencies  and  report  their  performance  and  comparative  statistics  online.  The  SQUAM  methodology  is  based  on  analyses  of  
differences in retrieved SST (TS) with respect to several reference SST fields (TR), including global L4 fields and in situ SST data. 
One and a half year of S-NPP VIIRS SST observations (from IDPS and ACSPO) and several years of Metop-A AVHRR SSTs 
(from  O&SI  SAF  and  ACSPO)  in  SQUAM  will  be  presented  and  discussed.  The  performance  of  SST  algorithms  and  
cloud-masks  from  O&SI  SAF,  ACSPO  and  IDPS  systems,  using  established  SQUAM  metrics  and  additional  exploratory  
analysis, will be shown and cross-comparisons of various high-resolution SSTs discussed.
 
Contact us: prasanjit.dash@noaa.gov (+1-301-683-3363) or alex.ignatov@noaa.gov (+1-301-683-3379)
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ESA'S ESURGE PROJECT: IMPROVING STORM SURGE MODELLING 
WITH ADVANCED SATELLITE DATA PRODUCTS

Hugh Deighton
Logica

ABSTRACT
Storm surges,  where water  is  pushed onshore by extreme weather conditions,  are one of  the deadliest  and most  devastating 
natural  hazards,  with  large  parts  of  the  world's  coastlines  at  risk.  Well  known  examples  include  the  1953  North  sea  floods,  
Cyclone Sidr in Bangladesh, Cyclone Nargis in Myanmar,  and Hurricanes Katrina and Sandy in the Caribbean and USA. Any 
improvement in modelling and forecasting such surges has the potential to save lives and money.
 
Satellite data already play an important  role in storm forecasting,  however much more could be done. In particular,  advanced 
satellite products such as wind speed and direction from high resolution scatterometry and sea state information from coastal  
altimetry are not yet widely used in storm surge forecasting. Recognising this, ESA has initiated the eSurge project through its 
DUE programme, with the aim of improving the uptake of such satellite products by storm surge modellers and forecasters, by 
making it easier to access such data and by demonstrating its value to the community. The project is led by Logica, now part of 
CGI, (UK), with NOC (UK), DMI (Denmark), CMRC (Ireland) and KNMI (Netherlands) as scientific partners.  
 
To achieve its  objectives,  eSurge makes a  wide range of  satellite and other  data  for  a  range of  surge events  freely  available  
through a dedicated web portal  (www.storm-surge.info).  Some of  these data are already available,  however  by bringing them 
together we can facilitate their use by the modelling community. 
 
The key data types highlighted by users are coastal altimetry and high resolution scatterometry. We are using coastal altimetry 
techniques  developed  in  the  COASTALT  project  (www.coastalt.eu)  to  provide  measurements  of  water  level  in  coastal  zones  
where they were not previously available. High resolution 12.5km scatterometry data is being made available by KNMI, using 
methods  developed  for  the  EUMETSAT  NWP  SAF  and  OSI  SAF  applied  to  data  from  various  scatterometers,  including  the  
ASCAT  instruments aboard  the METOP platforms.  The project  will  perform a  number  of  experiments  to  investigate  how  
best  to  assimilate  it  into  models,  and  to to  demonstrate  the  value  of  utilising  these  data;  we  will  present  the  initial  results  of  
these  experiments  here. We  are  collaborating  with  initiatives  from  other  organisations  such  as  the  World  Meteorological  
Organisation (WMO), NOAA and ISRO.
 
Starting in  spring 2013,  eSurge will  provide a demonstration near  real  time service (eSurge Live)  in  the North  Sea and North  
Indian ocean, to demonstrate the feasibility of using such data operationally in preparation for upcoming missions, especially for 
the future GMES Sentinel-3 missions, which will be a key source for oceanographic altimeter data. We will describe this service, 
and  report  on  its  initial  operations.  Although  targeted  at  storm  surge  applications,  this  service  could  have  lessons  for  similar  
services aimed at dedicated user groups.
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RE-DEFINING OPERATIONAL: AN EVOLVING PARADIGM FOR 
SATELLITE OCEANOGRAPHY

Paul DiGiacomo 1 , Hans Bonekamp 2 , Christopher Brown 1 , Ewa Kwiatkowska 2 , Anne O'Carroll 2 , 
Cara Wilson 3

(1) NOAA/NESDIS/STAR , (2) EUMETSAT , (3) NOAA

ABSTRACT
There  is  a  prevailing  perception  that  operational  satellite  missions  need  only  support  near-real  time  (NRT)  applications,  e.g.,  
weather forecasting, and that quality is not a primary driver for operational data. This NRT paradigm has significant limitations 
(e.g.,  reprocessing  is  not  considered  to  be  a  requirement)  and  is  not  applicable  to  all  operational  activities,  e.g.,  fisheries,  
ecosystem and climate research and applications that require an accurate understanding of change that is occurring over time 
relative to climatological conditions. 

The NRT operational paradigm is outdated and must be updated to reflect the reality that these operational satellite data need to
 support a broad spectrum of users and their needs. This includes users traditionally considered to be research-oriented as well 
as  applications  on  time-scales  ranging  from  NRT  to  climate.  In  particular,  space-based  ocean  measurements  are  becoming  
increasingly mature and transitioning into operations, with many operational missions now (or soon) providing altimetry, ocean 
color,  ocean  surface  vector  winds,  sea-surface  temperature  and  synthetic  aperture  radar  et  al.  measurements.  As  a  
consequence, operational missions need to implement and maintain supporting infrastructure and scientific/technical  activities 
(e.g., calibration/validation, on-orbit maneuvers, and reprocessing) that will ensure the resulting data are fit for all users and their 
needs, not just for NRT purposes.

In this research and operations mode, operational missions must provide routine and sustained (operational) data of the highest 
possible quality, supporting research and applications, on time-scales spanning from NRT to climate. Strong science underpins 
both  research  as  well  as  operational  applications.  In  addition  to  providing  NRT  and  climate  assessments  and  monitoring,  
innovations  will  result  from these  operational  missions  as  well  as  from the  crucial  complementary  research  and  development  
(R&D) missions. These R&D missions will in turn provide new and improved measurement capabilities, novel approaches, and 
key discoveries that will enable synergistic development and ultimately infuse, benefit and transition into operations. 

In this broader context,  this paper will  focus on operational  satellite oceanographic data,  products and services with near-real  
time, off-line and re-processed timeliness. It discusses how these data, products and services are strongly related and crucial for
 diverse  users  and  applications,  including  weather  and  climate,  marine  environment  modelling  and  marine  resources  
assessment.  It  is  concluded  that  the  full  benefit  of  operational  satellite  ocean  services  can  only  be  realized  if  the  strong  and  
integral  relationship  between  services  with  different  timeliness  and  user  bases  are  recognized  in  all  phases  of  mission  
development and operations, and that operational satellite oceanography missions intrinsically serve as climate as well as NRT 
monitoring assets. This will further the sustained development and implementation of operational oceanography as a whole.
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MYOCEAN : PRE-OPERATIONAL COPERNICUS MARINE 
ENVIRONMENT MONITORING SERVICE: SUSTAINABILITY AND 

DEPENDENCY ON FUTURE SATELLITE MISSIONS
Joel Dorandeu

Mercator-Ocean

ABSTRACT
The  pre-operational  Marine  Environment  Monitoring  Service  of  Copernicus  (used  to  be  called  GMES)  is  currently  provided  
through the EU-funded MyOcean Service (through the MyOcean2 project following the former MyOcean project) which delivers 
regular  and systematic  reference information on the state of  the oceans and regional  seas.  The MyOcean Service addresses 
four main domains:

Marine safety (e.g. marine operations, oil spill combat, ship routing, defense, search & rescue...)
Marine resources (e.g. fish stock management...)
Marine and coastal environment (e.g. water quality, pollution, coastal activities...)
Climate, seasonal and weather forecasting (e.g. climate monitoring, ice survey, seasonal forecasting...)

After data acquisition from the ground segment of the space-based (with processing levels L1 and L2) and in situ networks as 
well as acquisition of atmospheric forcing data (winds, temperatures, fluxes) from Meteorological Services, MyOcean processes 
these data into quality-controlled datasets (with processing levels L3 and L4) at Thematic Data Assembly centers (sea surface 
temperature, ocean colour, sea level, sea ice, winds and in-situ data). MyOcean runs numerical ocean models in near real time 
assimilating  the  above  thematic  data  to  generate  analyses  and  forecasts  for  the  Arctic  Ocean,  Baltic  Sea,  Atlantic  European  
North West  shelf  Ocean,  Atlantic  Iberian Biscay Irish Ocean,  Mediterranean Sea,  Black Sea and global  ocean.  Reprocessing 
and  reanalysis  are  also  performed.  MyOcean  products  are  available  through  the  Interactive  Catalogue  provided  on  the  
www.myocean.eu  web  portal.  The  MyOcean  catalogue  of  products  displays  the  following  parameters:  Ocean  Temperature,  
Ocean Salinity, Ocean Currents, Sea Ice, Sea Level, Ocean Winds, Ocean Optics, Ocean Chemistry, Ocean Biology and Ocean
 Chlorophyll.

EUMETSAT  is  one  of  the  main  Space  Data  providers  in  response  to  the  GMES  Marine  Service  needs.  Different  Earth  
Observation (EO) sources are used by the MyOcean Marine Service to produce observational core products and to assimilate 
into ocean models for analyses, forecasts and validation.

The  sustainability,  operationality  and  quality  of  the  Marine  Service  are  strongly  depending  on  the  current  and  future  satellite  
missions planned for launch in 2013 and later. In this context, an overview of the current use of EO data by MyOcean is given, 
highlighting  the  main  issues  and  risks  of  the  current  situation.  The  near  future  for  Space  data  provision  is  addressed  for  
observations data of Ocean Temperature, Ocean Currents and Sea Level; Sea Ice measurements, Ocean Winds, Ocean Optics 
and Ocean Chlorophyll.
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INVESTIGATING THE IMPACT OF BREAKING WAVE 
PARAMETERISATIONS ON AIR-SEA CO2 FLUXES USING SATELLITE, 
MODEL AND IN SITU DATA FROM THE OCEANFLUX GREENHOUSE 

GASES PROJECT DATABASE
Jenny Hanafin 1 , Fanny Girard-Ardhuin 1 , Fabien Leckler 1 , Alexei Mironov 1 , Fabrice Ardhuin 1 , 

Bertrand Chapron 1 , Margaret Yelland 2 , Ben Moat 2 , David Woolf 3

(1) IFREMER Institut Français de Recherche pour l'Exploitation de la Mer , (2) National Oceanography Centre, Southampton, UK , (3)
 Heriot-Watt University, Thurso, UK

ABSTRACT
Whitecaps are the main sink of wave energy and, although the exact processes remain unknown, it is clear
 that  they  play  a  significant  role  in  momentum  exchange  between  atmosphere  and  ocean,  and  also  
influence gas and aerosol exchange. In calculations of air-sea gas fluxes, the flux is proportional to k, the 
gas transfer velocity. This transfer velocity has been parameterized as a function of wind speed and also 
as a function of the surface area covered by whitecaps. 

One of  the  main  aims  of  the  Oceanflux  Greenhouse  Gases  project  was  to  collate  and  make available  a  
database  from  which  climatologies  of  air-sea  CO  fluxes  could  be  generated  using  different  datasets:  
satellite, model and in situ. This database is part of a flexible computational system, which can also serve 
to test new algorithms for air-sea transfer. The impact of using different parameterisations for whitecaps on 
flux climatologies, including algorithms recently developed using satellite observations, will be presented. 

As  well  as  highlighting  the  potential  for  using  Earth  Observation  in  flux  studies,  new  developments  in  
modelling  of  breaking  waves  will  be  presented.  Recently,  modeling  of  whitecap  properties  was  
implemented  in  the  spectral  wave  model  WAVEWATCH-III  ®  (WW3).  The  two  different  wave  breaking  
parameterizations which have been developed for WW3 were implemented in special  hindcasts over the 
period 2006-2009 for comparison with satellite and in situ observations of whitecaps in the context of the 
Oceanflux  Greenhouse Gases  project.  The model  parameterizations  use  different  approaches  related  to  
the steepness of the carrying waves to estimate breaking wave probabilities. That of Ardhuin et al. (2010) 
is  based  on  the  hypothesis  that  breaking  probabilities  become  significant  when  the  saturation  spectrum  
exceeds a threshold, and includes a modification to allow for greater breaking in the mean wave direction, 
to agree with observations. It also includes suppression of shorter waves by longer breaking waves. In the 
second,  from  Filipot  and  Ardhuin  (2012),  breaking  probabilities  are  defined  at  different  scales  by  using  
wave steepness and then the breaking wave height distribution is integrated over all scales.
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MODELLED AND OBSERVED DIURNAL SST SIGNALS
Ioanna Karagali 1 , Jacob Høyer 2 , Pierre LeBorgne 3 , Charlotte Bay Hasager 1

(1) Technical University of Denmark-DTU , (2) DMI Danish Meteorological Institute , (3) Météo-France

ABSTRACT
Sea  Surface  Temperature  (SST)  is  an  essential  variable  for  climate  related  studies,  atmospheric  and  oceanic  modeling,  
bio-chemical  processes  and  oceanic  CO2  studies.  The  diurnal  variability  of  SST,  driven  by  the  coincident  occurrence  of  low  
enough wind and solar heating, is currently not properly understood. Atmospheric, oceanic and climate models are currently not 
adequately  resolving  the  daily  SST  variability,  resulting  in  biases  of  the  total  heat  budget  estimates  and  therefore,  demised  
model accuracies. Moreover, diurnal SST variability complicates the merging of SST fields from different satellite sensors and is 
a source of bias for the satellite wind retrieval algorithms.

Satellite SSTs are representative of the upper centimeter of the water column but understanding of the vertical extend of diurnal 
signals is essential. Drifting buoys provide measurements close to the surface but are not always available. Moored buoys are 
generally not able to resolve the daily SST signal seen in the satellite fields. Simple parametrization models have been evaluated
 for 1 year of concurrent SEVIRI diurnal signals for the North and Baltic Seas. It is found that these parameterizations generally 
capture the distribution of  diurnal  signals  and perform well  when the daily  averaged cycles are considered.  There is  a  spatial  
mismatch between modeled and observed warming which can be attributed to the HIRLAM input fields used for the initialization 
of the parameterizations. The General Ocean Turbulence Model (GOTM) can resolve the vertical temperature structure of the 
upper water column and will be implemented for comparisons with satellite and parametrized SSTs, moored and drifting buoys in
 order to interpret potential mismatches. Finally, GOTM's sensitivity to the surface fluxes input fields will be evaluated using the 
HIRLAM outputs and the O&SI SAF METEOSAT-9 radiative fluxes product.  

The aim of the present study is to improve the understanding of the diurnal signals in the sea surface temperature through the 
combined  use  of  satellite  SSTs,  models  and  in  situ  observations.  Modeling  the  daily  SST  cycle  is  an  ongoing  aim  and  the  
successful outcome of such an study will improve the upper water column resolution of operational ocean models. In addition, it 
will provide possible candidate models to be used in operational atmospheric modeling, which currently does not account for the 
diurnal  SST  signals.  Finally,  it  will  contribute  to  the  ongoing  aim  for  merging  SST  fields  from  different  satellite  sensors  that  
inherently carry unidentified diurnal trends due to different overpass times.

306

112



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference192

SESSION 6: SATELLITE-BASED OBSERVATIONS OF THE OCEANS

A PHYSICAL DETERMINISTIC INVERSION FOR GOES SST 
RETRIEVALS

Prabhat Koner , Andrew Harris
NOAA/NESDIS/STAR

ABSTRACT
The  spatial,  temporal  and  radiometric  resolutions  of  nadir  viewing  measurements  from  geostationary  imagers  are  sufficiently  
high to make such data attractive for studying local as well as global atmospheric and oceanographic processes. However, the 
retrieval  of  geophysical  parameters  from  such  measurements  is  challenging  because  it  is  an  ill-posed  inverse  problem.  We  
introduce  a  total  least  squares  (TLS)  method  for  sea  surface  temperature  (SST)  retrievals,  which  implicitly  determines  the  
optimal regularization strength to be applied to the normal equations for 1st order Newtonian retrieval using all of the noise terms
 embedded  in  the  residual  vector.  However  the  standard  TLS  technique  does  not  include  any  constraint  to  prevent  noise  
enhancement in state space parameters from the existing noise in measurement space for an inversion with an ill-conditioned 
Jacobian. Hence, we introduce an additional empirical regularization proportional to the logarithm of the condition number of the 
Jacobian to ameliorate the noise propagation into the retrieval parameters, which we refer to as the modified total least square 
(MTLS) method. The use of the MTLS method for SST retrievals from nadir viewing GOES-13 measurements will be discussed. 
We will also present a time series of retrieval results for twenty-six months satellite data collocated with buoy temperatures. Our 
results  show  a  significant  improvement  (~50%  reduction  in  root  mean  square  error  for  validation  against  buoys)  in  the  SST  
retrievals  using  MTLS  algorithm  over  the  operational  regression-based  products  at  the  office  of  satellite  product  operations  
(OSPO,  NOAA).  We  have  also  derived  an  analytic  equation  to  calculate  the  total  retrieval  error  that  agrees  well  with  the  
observational error. These calculated errors can serve as quality indicators for the individual retrievals.
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ACCOMPLISHMENTS OF THE FIRST INTERNATIONAL OCEAN 
COLOUR SCIENCE MEETING

Ewa Kwiatkowska 1 , David Antoine 2 , Venetia Stuart 3 , Paula Bontempi 4 , Paul Counet 1 , Hans 
Bonekamp 1 , IOCS Scientific Planning Committee 5

(1) EUMETSAT , (2) Laboratoire d'Océanographie de Villefranche , (3) Bedford Institute of Oceanography , (4) NASA , (5) 
International

ABSTRACT
The first International Ocean Colour Science (IOCS) meeting took place May 6-8 in Darmstadt, Germany. It was convened by 
the International Ocean Colour Coordinating Group (IOCCG) in partnership with NASA and EUMETSAT, the main sponsors of 
the event, as well as with ESA and CNES. It was the first of a series of IOCS meetings which are scheduled to take place every 
two years. The primary focus of the meeting was to build and strengthen the international ocean colour community by providing 
a  structure  and  mechanisms  to  collectively  address  common  issues  and  goals.  The  areas  of  discussion  spanned  scientific,  
environmental,  climate  and  operational  applications  and  their  needs.  The  meeting  encompassed  topics  related  to  satellite  
instrument calibration; in situ data and protocols for cal/val; data infrastructure, formats and distribution; algorithms and products;
 applications, user services and tools; and international training opportunities. Keynote talks called attention to the state of the art 
in ocean colour and its future directions and prepared the audience for splinter sessions which were focused on dialogue and the
 exchange of ideas. These sessions addressed a selection of topics vital to the community and delivered a set of clear actions 
and community recommendations. The presentation will highlight the major outcomes from the meeting and the directions for the
 community.
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AQUARIUS/SACD SURFACE SALINITY MEASUREMENTS STATUS 
AND RESULTS AFTER TWO YEARS

Gary Lagerloef 1 , David Le Vine 2 , Tony Lee 3 , Simon Yueh 3 , Sandra Torrusio 4 , Monica Rabolli 4

(1) Earth & Space Research , (2) NASA Goddard Space Flight Center , (3) JPL Jet Propulsion Laboratory , (4) CONAE Comision 
Nacional de Actividades Espaciales

ABSTRACT
The  Aquarius/SAC-D  satellite,  launched  June  10,  2011,  has  been  collecting  sea  surface  salinity  (SSS)  measurements  since  
Aquarius  instrument  commissioning  was  completed  on  August  25,  2011,  yielding  24  months  of  data  by  the  time  of  this  
conference. The mission‘s overarching goal is to map sea surface salinity and its changes over space and time to study the links 
between ocean circulation, the global water cycle, and climate. Early science objectives include mapping the global mean annual
 SSS  field  and  seasonal  cycle  with  significantly  better  spatial  resolution  than  is  possible  with  sparsely  sampled  in  situ  
observations. The passive-active microwave instrument measures L-band surface brightness temperature and radar backscatter
 to  retrieve  salinity  and  surface  roughness  in  three  beams  ranging  from  90  to  150  km  footprint  size.  The  Aquarius/SAC-D  
observatory  also  carries  a  K-band  microwave  radiometer  for  measuring  rain-rate,  wind  and  sea  ice  along  the  same  swath.  
Aquarius  provides  complete  global  coverage  every  7  days.  These maps  clearly  resolve  the  basin-scale  salinity  features  and  
more of the smaller scale detail than originally expected. The primary science requirement is to map SSS with monthly average 
measurement error less than 0.2 PSU (practical salinity scale), and 150 km spatial resolution. This presentation will summarize 
the data quality and key early scientific findings. Among these are areas with sharp salinity features such as tropical instability 
waves in the Pacific and Amazon and Orinoco outflows in the Atlantic. Improving the data accuracy is an on-going evolutionary 
process. Validated data (version V2.0) are being released in February 2013. These are corrected for long-term monotonic and 
shorter-term quasi-monthly transient calibration drifts. There are also some residual geophysical correction errors with a yearly 
cycle.  The  V2.0  data  accuracy  is  ~0.3  PSU,  and  is  expected  to  be  improved  significantly  by  the  time  of  this  conference  in  
September 2013.
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SST FROM POLAR ORBITER SATELLITES (METOP, NOAA AND NPP); 
NEW OSI-SAF PRODUCTS AND DEVELOPMENTS

Pierre Le Borgne , Gérard Legendre , Anne Marsouin , Sonia Péré , Hervé Roquet
Météo-France

ABSTRACT
Two  satellites  became  recently  operational:  SUOMI-NPP  and  METOP-B.  They  are  equipped  respectively  with  the  Visible  
Infrared  Imaging  Radiometer  Suite  (VIIRS)  and  the  Advanced  Very  High  Resolution  Radiometer  (AVHRR)  which  allow  Sea  
Surface Temperature (SST) retrieval at about 1km resolution. The Ocean and Sea Ice Satellite Application Facility (OSI-SAF) at 
MF/Centre de Méteorologie Spatiale in Lannion has developed new operational chains to process these radiometer data. The 
classical multispectral SST algorithms which have been used so far to process polar orbiter data show regional/seasonal biases,
 due to their  inability  to cope with the whole range of  oceanic atmospheres.  In consequence,  OSI-SAF have developed a bias 
correction  method  based  on  using  Numerical  Weather  Prediction  (NWP)  model  profile  derived  brightness  temperature  
simulations to better account for the actual state of the local atmosphere. This method, already operationally used for processing
 geostationary satellite data, has been tested on a METOP-A prototype for more than one year.

This presentation will show examples of VIIRS derived SST products and validation results, and the expected performances of 
the new bias correction method.
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AQUARIUS SEA SURFACE SALINITY BRING NEW UNDERSTANDING 
TO INTRASEASONAL VARIABILITY IN TROPICAL OCEANS

Tong Lee 1 , Gary Lagerloef 2 , Michelle Gierach 1 , Hsun-Ying Kao 2 , Simon Yueh 1 , Kathleen Dohan 2

 , Bin Guan 1 , Duane Waliser 1 , Daria Halkides 1

(1) JPL Jet Propulsion Laboratory , (2) Earth and Space Research

ABSTRACT
Global sea surface salinity (SSS) maps from the Aquarius/SAC-D satellite (launched in June 2011) are significantly contributing 
to  the  understanding  of  various  aspects  of  surface  salinity  structure  in  the  ocean.  This  presentation  highlights  applications  of  
Aquarius  SSS  to  study  intraseasonal  variability  in  tropical  oceans,  including  tropical  instability  waves  (TIWs)  in  the  tropical  
Pacific  and  Atlantic  Oceans  and  Madden-Julian  Oscillation  (MJO)  in  the  Indo-Pacific  region.  In  the  tropical  Pacific,  the  SSS  
signature of TIWs is the strongest near the equator (in the east). This is because the salty South Pacific water meets the fresher 
Inter-tropical Convergence Zone water near the equator to create a large meridional gradient of background SSS. In contrast, 
sea surface temperature (SST) signature of  the TIWs is  the strongest  away from the equator  at  the edges of  the cold tongue 
where meridional gradient of background SST is the largest. The dominant westward propagation speed of SSS at the equator is
 approximately 1 m/s. This is twice as fast as the 0.5 m/s TIW speed widely reported in the literature in the past few decades, 
typically  from  observations  of  SST  and  sea  level  anomaly  away  from  the  equator  where  TIW  signals  are  strong  in  these  
parameters. This difference is attributed to the more dominant 17-day TIWs near the equator that have a 1 m/s dominant phase 
speed  and  the  stronger  33-day  TIWs  away  from  the  equator  that  have  a  0.5  m/s  dominant  phase  speed.  The  two  types  of  
dominant TIWs are associated with different dynamics. The implications of the difference in TIW speeds at and away the equator
 and  the  dominance  of  SSS  signals  associated  with  TIWs  at  the  equator  to  eddy  mixing  and  eddy-mean  flow  interaction  are  
discussed.  The  presentation  will  also  describe  the  SSS structure  of  TIWs in  the  tropical  Atlantic  and  MJO in  the  Indo-Pacific  
sector.
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TOWARDS A CORRECTION OF ASCAT OCEAN MEASUREMENTS FOR
 RAIN EFFECTS

Wenming Lin 1 , Marcos Portabella 1 , Ad Stoffelen 2 , Anton Verhoef 2 , David Weissman 3 , Teresa 
Johnson 3 , Justin Wolf 3

(1) Institut de Ciències del Mar ICM/ CSIC , (2) KNMI Royal Netherlands Meteorological Institute , (3) School of Engineering and 
Applied Science, Hofstra University

ABSTRACT
The  presence  of  rain  corrupts  the  relationship  between  the  sea  surface  wind  and  satellite  radar  backscatter  measurements,  
leading to poor-quality scatterometer wind retrievals. Rain affects both the C-band backscatter measurements and sea surface 
wind  variability  due  to  wind  downbursts.  These  effects  have  been  evaluated  using  collocated  Tropical  Rainfall  Measuring  
Mission (TRMM) data, European Centre for Medium Range Weather Forecasts (ECMWF) model wind data, Active Microwave 
Instrument (AMI) scatterometer data onboard the European Remote Sensing Satellites (ERS) [1], and Advanced Scatterometer 
(ASCAT) data onboard the Metop satellite series [2]. Refs. [1] and [2] demonstrate that for C-band radar systems such as the 
AMI  scatterometer  and  ASCAT,  the  rain-induced  backscatter  is  dominated  by  rain  perturbation  on  the  sea  surface  (or  
“splashing”) for low and moderate rain rate conditions. In this paper, a simplified model for the ASCAT backscatter under rainy 
conditions  is  presented  as  a  summation  of  the  wind-induced  backscatter  and  the  rain-splashing-induced  backscatter.  The  
backscatter bias (or rain-splashing-induced backscatter) varies with incidence angle, rain rate and wind speed. It is positive at 
low  wind  speeds  and  negative  at  high  wind  speeds.  As  expected,  the  rain-induced  backscatter  impact  is  the  highest  at  low  
winds,  as  the  rain  splashing  effect  roughens  the  relatively  smooth  wind-induced  sea  surface.  The  performance  of  the  simple  
model  is  then  evaluated  by  running  the  ASCAT  Wind  Data  Processor  (AWDP)  for  one  month  of  ASCAT,  TRMM/TMI  and  
ECMWF  collocations  with  and  without  the  rain  correction  model.  The  results  show  that  the  proposed  rain  correction  method  
indeed reduces the Vector Root-Mean-Square (VRMS) difference between ASCAT and ECMWF winds, as well as increases the
 consistency between the corrected backscatter triplets and the forward model or Geophysical Model Function (GMF). However, 
for  heavy  rain  conditions,  large  inconsistencies  between  the  corrected  triplets  and  the  GMF  are  found,  indicating  a  model  
overestimation of the rain-induced bias. In other words, the rain attenuation effect is not negligible and has to be accounted for in
 heavy rain conditions. Future model improvements should also account for the backscatter impact of the variability increase with 
increasing rain rate.

Current  efforts  are  focused  on  further  improving  and  validating  the  proposed model  using  ASCAT  data  collocated  with  high  
resolution  rain  measurements  from the US meteorological  radar  network  (NEXRAD) and the TRMM Precipitation  Radar  (PR)  
instrument. A preliminary assessment of the model in terms of ASCAT-derived wind quality will be shown at the conference.

Reference

[1] C. Nie and D.G. Long, “A C-Band Wind/Rain Backscatter Model”, IEEE Trans. Geosci. Remote Sens., 2007, 45(3), 621-631.
[2]  M.  Portabella,  ,  A.  Stoffelen,  W.  Lin,  A.  Turiel,  A.  Verhoef,  J.  Verspeek  and  J.  Ballabrera-Poy,  “Rain  effects  on  
ASCAT-retrieved winds: toward an improved quality control”, IEEE Trans. Geosci. And Remote Sens., 2012, 50(7), 2495-2506.
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APPLICATION OF SINGULARITY ANALYSIS ON ASCAT WIND 
QUALITY CONTROL

Wenming Lin 1 , Marco Portabella 1 , Ad Stoffelen 2 , Anton Verhoef 2 , Antonio Turiel 1

(1) Institut de Ciències del Mar ICM/ CSIC , (2) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
The  Advanced  Scatterometer  (ASCAT)  wind  quality  generally  degrades  with  increasing  inversion  residual  or  Maximum  
Likelihood  Estimator  (MLE)  value.  As  such,  MLE-based  quality  control  (QC)  procedures,  like  those  developed  for  previous  
scatterometer missions (e.g., European Remote-Sensing Satellite ERS, NSCAT, and SeaWinds), are generally very effective in 
screening poor-quality wind retrievals [1], [2]. A limitation of such technique is found though in rainy conditions. That is, although 
the  rain  can  substantially  impact  the  radar  backscatter  (NRCS)  measurements,  leading  to  poor  quality  wind  retrievals,  the  
resulting  MLE  value  is  often  low.  To  better  screen  poor-quality  winds,  an  image  processing  method,  named  as  singularity  
analysis, is proposed to complement the current ASCAT QC methodology [3], [4]. Singularity analysis is a welcome technique 
used to assess the presence of multi-fractal structure associated with turbulent flows. It has been successfully applied to derive 
the  streamlines  of  ocean  surface  circulation  from  remote-sensing  data  of  scalar  variables.  It  can  also  be  used  to  detect  
acquisition and/or processing errors in remote-sensing maps, therefore opening the way to improve quality control procedures. 
Singularity maps of the ASCAT-derived parameters, such as the backscatter measurements, the MLE, and the retrieved wind 
components (i.e.,  U, V, speed and direction) are examined independently for several typical wind field cases. It  shows that by 
taking the lowest (most negative) singularity exponent of the set of wind speed/direction and MLE exponents, the detection of 
rain-induced  artefacts  in  the  ASCAT  wind  fields  is  optimized.  To  assess  the  performance  of  singularity  analysis  on  filtering  
poor-quality winds, both the European Centre for Medium-range Weather Forecasts (ECMWF) and the moored buoy winds are 
used as reference. The results show that the Vector Root-Mean-Square (VRMS) difference between ASCAT and ECMWF/buoy 
winds is substantially  high for  wind vector cells  (WVCs) with low singularity  exponent values,  even for very low absolute MLE 
values.  Therefore,  WVCs  with  large  negative  singularity  exponents  should  be  filtered  (quality  controlled)  according  to  the  
requirements  of  data  processing.  On  the  other  hand,  poor  quality  winds  with  high  MLE  values  and  small  negative  or  even  
positive singularity exponent values also appear, indicating the complementarity of both QC techniques. As such, a combined 
MLE and singularity exponent based QC is being developed for ASCAT. This method is generic and can therefore be applied to 
other scatterometer systems such as in Oceansat-2 and HY-2A missions.

References
[1] J. Figa, and A. Stoffelen, “On  the assimilation of Ku-band scatterometer winds for weather analysis and forecasting,”  IEEE 
Trans. on Geoscience and Rem. Sens., vol. 38 (4), pp. 1893-1902, 2000.
[2]  M.  Portabella  and  A.  Stoffelen,  “A  comparison  of  KNMI  quality  control  and  JPL  rain  flag  for  SeaWinds,”  Can.  J.  Remote  
Sens., vol. 28, no. 3, pp. 424–430, 2002.
[3]  A.  Turiel,  H.  Yahia,  and  C.  Pérez-Vicente,  “Microcanonical  multifractal  formalism:  a  geometrical  approach  to  multifractal  
systems. Part I: Singularity analysis,” Journal of Physics A, 41:015501, 2008.
[4]  M.  Portabella,  A.  Stoffelen,  W.  Lin,  A.  Turiel,  A.  Verhoef,  J.  Verspeek  and  J.  Ballabrera-Poy,  “Rain  effects  on  
ASCAT-retrieved winds: toward an improved quality control,” IEEE Trans. Geosci. And Remote Sens, 50(7), 2495-2506., 2012.
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OCCURRENCE OF STORM-FORCE WINDS WITHIN THE CYCLONES IN 
THE NORTH-ATLANTIC, ADJACENT NORDIC SEAS AND THE BAFFIN 
BAY DURING WINTER MONTHS: COMPARISON OF THE SATELLITE 

WIND RETRIEVALS WITH ERA INTERIM
Elena Maksimovich , Fanny Girard-Ardhuin , Abderrahim Bentamy , Bertrand Chapron

IFREMER Institut Français de Recherche pour l'Exploitation de la Mer

ABSTRACT
Seasonal  and  regional  occurrence  of  cyclones  (re-)generating  within  the  high  latitude  North-Atlantic  and  the  Arctic,  and  the  
storm tracks were discussed extensively in earlier studies. Few attention was paid to the storm force wind velocities occurring 
within the cyclones.  While varying (following)  the cyclone dimensions along its  lifetime,  we assess the differences in the wind 
regime between the individual cyclones, and inter-compare the wind regimes of the same cyclones but between four wind data 
sets. This kind of quantitative analysis might be of interest for the applied meteorological studies. High latitude North Atlantic and
 the adjacent Nordic Seas and the Baffin Bay are chosen for the demonstration, roughly within 50-80°N, 65°W-75°E. 

In the extra-tropics, the cyclones and storms tend to develop and regenerate in the baroclinic conditions. High elevation of the 
Greenland ice sheet, the proximity of the sea ice edge to the warm Norwegian and Irminger currents, large thermal and moisture 
differences  of  the  air  masses,  all  together  maintain  the  baroclinic  structure  within  the  high  latitude  North  Atlantic  region.  
Pronounced baroclinicity during winter implies the rapid storm development and the largest wind speeds in this season. 

Cyclone  and  Polar  Lows  tracks  and  their  timing  were  obtained  from  the  already  existing  cyclone  records.  Results  of  the  
comparison between the remotely-sensed and the meteorological re-analysis wind records are performed for two winter seasons
 2007/08 and 2008/09.  Daily  mean near-surface wind speeds deduced from two individual  sensors  SeaWinds (on QuikSCAT)  
and ASCAT (on MetOp-A), the multi-sensor PO.DAAC CCMP product, and ERA Interim meteorological reanalysis are chosen. 
These are the ready-to-use data, widely exploited. 

We put in evidence that the magnitudes and the occurrence of storm force winds largely depend on the data source. The wind 
study  is  complemented  by  the  sea  ice  edge  and  the  sea  surface  temperature  analysis.  Disagreement  in  the  sea  ice  edge  
between ERA Interim and SSM/I ice concentrations is likely to impact the wind representation in ERA Interim.
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FIVE YEARS OF METOP-A AVHRR SEA SURFACE TEMPERATURE
Anne Marsouin , Pierre Le Borgne , Gérard Legendre , Sonia Péré

Météo-France

ABSTRACT
The Ocean and Sea Ice Satellite Application Facility (OSI SAF) has been producing global Sea Surface Temperature (SST) from
 METOP-A  AVHRR  since  July  2007.  Three  products  are  available:  full  resolution  granules  in  satellite  projection,  12  hourly  
synthesis  on  a  0.05°  global  grid  and  a  2km stereopolar  product  over  European  seas  (NAR).  These  products  are  now  widely  
used,  for  instance  by  the  Met  Office  OSTIA  SST  analysis,  and  sometimes  considered  as  a  reference  when  merging  SST  
products from various satellites.

The  processing  scheme  ingests  METOP data  at  full  resolution,  controls  the  cloud  mask  and  calculates  the  SST  by  classical  
multi-spectral algorithms (11mm, 12mm and 3.7mm channels for nighttime and 11mm and 12mm channels for nighttime). The 
full resolution SST products are routinely validated against in situ measurements. 

The validation results obtained on more than five years will be presented and analyzed. The global results are satisfactory , the 
bias and standard deviation for quality levels 3 to 5 (recommended for use) are -0.05 and 0.46 K by night and 0.10 and 0.58 by 
day.  These  good  results  are  stable  over  the  5-year  period.  Regional  errors  due  to  algorithmic  errors  are  observed;  they  are  
usually not permanent and more important by day than by night.

The future METOP-B chain will include a bias correction term simulated with a radiative transfer model and forecast atmospheric
 profiles. This will reduce the regional errors, as already observed on the OSI SAF geostationary SST chain.
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ON THE EFFECT OF INTERNAL TIDAL WAVES IN REMOTE SENSING 
NEAR-SURFACE CHLOROPHYLL PRODUCTS

Sérgio Muacho
Portuguese Institute for Ocean and Atmosphere IPMA

ABSTRACT
The present study describes how internal tidal waves can affect chlorophyll remote sensing products concentration in the region 
of the Nazaré Canyon (western Portugal) and the central Bay of Biscay using multi-sensor synergy of ocean colour products and
 (Advanced) Synthetic Aperture Radar. 

Internal  wave  propagation  introduces  vertical  motions  within  the  water  column,  especially  near  the  pycnocline,  forcing  water  
particles to upward and downward motions. Since neutrally buoyant phytoplankton cells are usually passive, these cells can be 
significantly  displaced  in  the  vertical.  Because  light  intensity  decreases  exponentially  with  depth,  internal  waves  will  expose  
phytoplankton cells to a larger light intensity.    

Satellite  (A)SAR  data  (from  ENVISAT  and  ERS-2)  was  used  to  characterize  the  signatures  of  internal  solitary  waves  in  the  
central  Bay  of  Biscay  (which  travels  in  two  distinct  direction  and  interact  positively)  and  at  the  region  of  the  Nazaré  Canyon.  
(A)SAR and  ocean  colour  satellite  synergy  support  the  occurrence  of  enhanced  levels  of  chlorophyll  spatially  correlated  with  
internal tides. 

It is shown, through remote sensing chlorophyll products, that internal waves can affect remote sensing chlorophyll estimations 
in two different ways. 

The results  from MERIS and MODIS-Aqua images at  the  central  Bay  of  Biscay  show near-circular  and enhanced chlorophyll  
patchiness on ocean colour images, in contrast with Nazaré observations that reveal high chlorophyll bands with a configuration 
perpendicular to the propagation axis of the internal tide propagation.
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MARINE COLLABORATIVE GROUND SEGMENT: OVERVIEW OF THE 
SENTINEL-3 TOPOGRAPHY PLATFORM

Estelle Obligis 1 , Laiba Amarouche 2 , Gerald Dibarboure 2 , Sylvie Labroue 2 , vinca Rosmorduc 2 , 
Pierre Fabry 2 , Sophie Baudel 2 , Anne Vernier 2 , Florence Birol 3 , Nicolas Picot 4 , Matthias Raynal 5

(1) CLS , (2) CLS Collecte Localisation Satellites , (3) LEGOS , (4) CNES Centre National d'Etudes Spatiales , (5) AS+

ABSTRACT
Earth  Observation  techniques  on  board  the  future  Sentinel  satellites,  like  ocean  radiometry,  surface  topography  and  surface  
roughness can contribute to the monitoring of the marine environment. MCGS’s challenge is to prototype a collaborative ground 
segment  with  complementary  products  and added-value  services,  in  order  to  make the  most  of  Sentinel’s  potential  and  build  
services  to  local  and  national,  public  and  private  European  institutions  or  entities  involved  in  marine  activities.  It  will  provide  
environmental information for operational monitoring & support, optimisation of human and material means, respect of regulation
 at sea and coastal areas. For its innovative content, MCGS has been nominated by the professional clusters “pole Mer PACA”, 
“pole Mer Bretagne” & “Aerospace Valley” and is co-funded by private & public partners and by the French Government (Fonds 
Unique  Interministériel),  the  local  authorities  of  French  regions  (Bretagne &  Provence  Alpes  Côte  d’Azur)  and  the  European  
Regional Development Fund (ERDF), under sponsorship of the French Spatial Agency (CNES). The project is led by ACRI-ST 
and  involves  8  French  organisations  specialised  in  space  oceanography  (ACRI-ST,  CLS,  IFREMER,  SHOM,  GISCOOC,  
GIS-BRETEL, LEGOS, AS+). To be able to provide added-value services, the activities related to Sentinel-3 platform focused on
 the improvement of the processing over open ocean and coastal areas. A particular attention is devoted to the new innovative 
SAR  mode.  This  presentation  will  give  an  overview  of  Sentinel-3  Topography  Platform  architecture  and  the  new  products,  
together with a description of the new developed algorithms. Before Sentinel-3 launch, the developed algorithms have been first 
tested on CryoSat-2 data. First results using these data will be presented as well.
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INTEGRATING MULTIPLE SCATTEROMETER OBSERVATIONS INTO A 
CLIMATE DATA RECORD OF OCEAN VECTOR WINDS

Lucrezia Ricciardulli , Thomas Meissner , Frank Wentz
Remote Sensing Systems

ABSTRACT
Ocean  surface  vector  winds  have  been  continuously  observed  from  space  since  1991,  starting  with  the  ERS  scatterometer,  
followed later  by a series of  other scatterometers:  QuikSCAT, ASCAT, and OSCAT. These measurements have been proved 
extremely useful for improving the skill of numerical weather forecasts. With a timeseries extending now to more than 20 years, 
these  measurements  can  provide  great  insight  into  the  climate  variability  of  surface  wind  patterns.  Integrating  all  the  
measurements from different scatterometers into a continuous and accurate timeseries suitable for climate analysis is however a
 challenging task. An essential requirement for this purpose is the consistency among wind retrievals from different sensors at all 
wind speed ranges. Here we present our methodology for creating a Climate Data Record of ocean vector winds. We first started
 with reprocessing the QuikSCAT Ku-band wind measurements for the whole mission (1999-2009) by using a new Geophysical 
Model Function (GMF) specifically redeveloped for improving retrievals at high wind speeds. The new GMF Ku-2011 (Ricciardulli
 and  Wentz,  2011)  was  developed  using  wind  retrievals  from  the  WindSat  polarometric  radiometer  as  calibration  for  the  
scatterometer backscatter ratio. WindSat wind speeds are believed to be accurate for winds up to at least 35 m/s (Meissner and 
Wentz, 2012). In order to continue the timeseries after the end of the QuikSCAT mission, we focused on developing a new GMF 
for  the  European  C-band  scatterometer  ASCAT,  which  started  in  2007  and  is  planned  to  continue  for  several  years.  The  
motivation  behind  redeveloping  the  GMF,  rather  than  using  the  one  operational  at  Eumetsat,  is  based  on  the  necessity  of  a  
consistent methodology to reduce biases when combining QuikSCAT with ASCAT in a Climate Data Record. The new ASCAT 
GMF was developed calibrating the backscatter ratio to the wind speeds from the SSM/I and WindSat radiometers. A preliminary
 version of the RSS ASCAT winds has been recently produced. Here we will discuss the validation of these retrievals versus in 
situ  observations  and  winds  from other  satellite  missions.  Particular  emphasis  will  be  on  the  comparison  with  the  QuikSCAT  
retrievals  during  the  overlapping  period  (2007-2009),  in  terms  of  overall  consistency  at  all  wind  speed  ranges  and  careful  
analysis of any regional bias. One important feature to keep in mind is the temporal gap in the local observing time of the two 
scatterometers  (about  3-4  hours).  This  temporal  gap  can  give  raise  to  regional  biases  and  diurnal  aliasing  in  the  merged  
timeseries if the diurnal cycle of ocean winds is not properly accounted for. An additional check for consistency and any potential
 temporal  drift  in  the  QuikSCAT  and  ASCAT  timeseries  is  done  by  comparing  them  with  the  wind  speed  timeseries  from  the  
SSM/I, SSMIS, and WindSat radiometers. Once we ascertain the feasibility of merging QuikSCAT and ASCAT measurements 
with the required climate-quality accuracy, the Climate Data Record can be extended back in time to 1991 by using the same 
methodology for  the European scatterometers ERS-1 and 2 (C-band),  and augmented by integrating measurements from the 
Indian  scatterometer  OSCAT  (Ku-band),  launched  in  2009.  This  intercalibrated  data  set  would  then  provide  more  than  two  
decades of global ocean vector winds suitable for climate research.
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GLOBAL WAVE MODEL MODELLING - EFFECT OF ASSIMILATION OF 
ALTIMETRY DATA

Oliver Sievers 1 , Thomas Bruns 2 , Jens Kieser 2

(1) Deutscher Wetterdienst , (2) DWD Deutscher Wetterdienst

ABSTRACT
The german national Met office (DWD - Deutscher Wetterdienst) is operating a global model for forecasting the significant wave 
height and other parameters of sea state. In the preprocessing scheme, the data of altimetry satellites JASON-1 and JASON-2 
are assimilated for increasing the quality of the product. 

This presentation examine the effect of the usage of these data. The differences between model runs with and without running 
the assimilation scheme are presented. Furthermore the different models are validated against in-situ measurements. As a first 
step, the study is limited to a one month period in spring of 2012.

In that  month,  the research vessel  "Polarstern" was guided virtually  during a transfer cruise from Punta Arenas (Argentina) to 
Bremerhaven  (Germany)  within  the  so-called  "Polarstern-Project".  In  the  frame  of  EUMETrain,  a  virtual  classroom  was  
established for training purposes, to teach meteorology students about advising research vessels. During this cruise, a data set 
of  several  parameters was collected,  including regular  eye observations of  the sea state and measurements of  the shipborne 
wave radar system WaMoS. These data were used for the validation in this step of the study.
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SCATTEROMETER WIND SERVICES IN EUROPE
Ad Stoffelen 1 , Anton Verhoef 1 , Jeroen Verspeek 1 , Jur Vogelzang 1 , Tilly Driesenaar 1 , 

Abderrahim Bentamy 2

(1) KNMI Royal Netherlands Meteorological Institute , (2) IFREMER Institut Français de Recherche pour l'Exploitation de la Mer

ABSTRACT
High  accuracy  wind  vector  data  are  being  produced  at  the  Royal  Dutch  Meteorological  Institute  (KNMI)  from  a  large  set  of  
scatterometers, the ERS Active Microwave Instrument, ASCAT-A, ASCAT-B on MetOp, SeaWinds on QuikScat and ADEOS-II, 
NSCAT  on-board  ADEOS-I,  the  Indian  OceanSat-2  (OSCAT)  and  the  Chinese  HY2A.  A  multi-agency  CEOS  Virtual  
Constellation  (VC)  on  Ocean  Vector  Winds  has  been  established  to  coordinate  the  spatial  and  temporal  sampling,  but  also  
develop standards in intercalibration and validation of the diverse instruments. Although Geophysical Model Functions (GMF) for
 all these instruments are empirical, KNMI succeeds in using standard processing with unique C-band and Ku-band GMFs after 
calibration of the different backscatter distributions from the different scatterometer systems. Also, calibration, validation, quality 
monitoring,  and processing streams are set  up using standard tools,  which are being shared through the International  Ocean 
Vector Winds Science Team and further developed and coordinated. Such standard processing is not only useful for near-real 
time  processing,  but  also  allows  the  generation  of  long-range  climate  data  sets  with  uniform  characteristics.  The  (KNMI)  is  
involved  in  manifold  wind  scatterometer  services  for  the  meteorological,  ocean  and  climate  communities  at  large  (see  also  
www.knmi.nl/scatterometer):  (1)  Within  the  EUMETSAT  Ocean  and  Sea  Ice  (OSI)  Satellite  Application  Facility  (SAF)  KNMI  
provides near-real time (NRT) wind data products for all ASCATs, (2) Regional ASCAT-A and –B winds are within 30 minutes 
through EUMETSAT EARS, (3) In addition to mid-morning and evening ASCAT wind processing, the OSI SAF also processes 
the  noon  and  midnight  (00:00  LTAN)  data  of  OSCAT,  (4)  The  ocean  winds  user  community  moreover  looks  forward  to  the  
complementary winds of the HY2A satellite at 6:00 LTAN, since its addition would provide all-day-round coverage. KNMI off-line 
produced high-quality winds from HY2A, (5) Within the European Union MyOcean(2) project, KNMI manages higher level wind 
products in collaboration with IFREMER. At KNMI scatterometer winds are provided on a geographical grid, e.g.,  Level 3 (L3) 
ASCAT and OSCAT winds; IFREMER combines NWP winds with several L3 satellite wind products and provides Level 4 winds 
and stresses, (6) the freely available OSCAT Wind Data Processor (OWDP) and ASCAT Wind Data Processors (AWDP) have 
been  developed  from  resp.  the  SeaWinds  scatterometer  Data  Processor  (SDP)  and  the  ERS  data  processor  within  the  
Numerical Weather Prediction (NWP) SAF, (7) KNMI further provides monitoring, training and documentation on these services. 
All processors provides unique quality winds as verified against buoys. The main idea is that when, e.g., OSCAT would provide 
similar  ocean backscatter  PDF and backscatter  quality  to  SeaWinds,  then  an  identical  wind  retrieval  procedure  would  deliver  
OSCAT  winds  of  similar  quality  to  SeaWinds,  i.e.,  both  would  be  intercalibrated.  Indeed  good  OSCAT  winds  emerge  from  
OWDP.  Other  advantages  of  standard  processors  exist  in  standardization  and  that  Quality  Assurance,  Quality  Control  and  
monitoring, but also file formats, closely resemble those for SeaWinds and ASCAT, for user's convenience. The intercalibrated 
processors  and  diverse  satellite  data  will  be  reprocessed  within  ESA  projects,  the  OSI  SAF  (L2)  and  the  MyOcean  (L3,L4)  
projects.  The  new  scatterometer  constellation  allows  the  depiction  of  diurnal  and  sub-diurnal  processes  and  initialisation  of  
mesoscale wind structures. Moreover, the ASCAT-A and ASCAT-B configuration facilitates a new view on short-lived dynamical 
processes,  e.g.,  related  to  deep  convection  or  polar  low  development.  A  brief  overview  of  these  services  and  their  scientific  
background, application and usefulness for the ocean winds community will be presented at the meeting.
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INVESTIGATING SHORT WAVELENGTH CORRELATED ERRORS ON 
LOW-RESOLUTION MODE ALTIMETRY

Pierre Thibaut 1 , JC. Poisson 1 , G. Dibarboure 1 , S. Labroue 1 , Y. Lasne 1 , F. Boy 2 , N. Picot 2

(1) CLS Collecte Localisation Satellites , (2) CNES Centre National d'Etudes Spatiales

ABSTRACT
Although conventional radar altimetry products (Jason1, Jason2, LRM CRYOSAT2, etc) have a spatial resolution as high as 300
 m, the observation of ocean scales smaller than 100 km is limited by the existence of a “spectral  hump”,  i.e. a geographically 
coherent error. In the frame of the future altimetry missions (SAR for Cryosat -2 and Sentinel-3 missions and interferometry for 
the  SWOT mission)  it  becomes  crucial  to  investigate  again  and  to  better  understand  the  signals  obtained  at  small  scales  by  
conventional altimeter missions.

Through  an  analysis  of  simulations,  we  show  that  heterogeneous  backscattering  scenes  can  result  in  the  corruption  of  the  
altimeter  waveforms  and  retracked  parameters.  The  retrackers  used  in  current  ground  processors  cannot  well  fit  the  Brown  
model  during  backscattering  events  because  this  model  has  been  designed  for  a  homogeneous  scene.  The  error  is  also  
propagated along-track because of the size and shape of the low resolution mode (LRM) disc-shaped footprint.
The hump phenomenon is shown to be almost ubiquitous in the ocean, yet more intense at low latitudes and in the Indian Ocean
 and  Western  Pacific  Ocean,  where  backscattering  events  are  more  frequent.  Its  overall  signature  could  be  a  Gaussian-like  
random signal smooth for wavelengths smaller than 15 km, i.e. white noise on 1 Hz products.

The  analysis  of  current  data  from 5  altimetry  missions  highlights  the  influence  of  the  instrument  design  and  altitude,  and  the  
influence of the retracker used. The spectral hump is a systematic response to random events and it is possible to mitigate it with
 new processing. 

Simulations and geographically limited datasets from the synthetic aperture radar mode (SARM) of Cryosat-2 show that the thin 
stripe-shaped synthetic footprint of SARM might be less sensitive to the artifact.
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DEFINING OPTIMAL BRIGHTNESS TEMPERATURE SIMULATION 
ADJUSTMENT PARAMETERS TO IMPROVE METOP-A/AVHRR SST 

OVER THE MEDITERRANEAN SEA
Igor Tomazic 1 , Pierre Le Borgne 2 , Hervé Roquet 2

(1) AGO/GHER, University Of Liège , (2) Centre de Météorologie Spatiale, Météo-France, Lannion

ABSTRACT
Sea surface temperature (SST) multispectral algorithms applied to infrared (IR) radiometer data exhibit  regional biases due to 
the intrinsic inability of the SST algorithm to cope with the vast range of atmospheric types, mainly influenced by water vapor and
 temperature profiles. Deriving a SST correction from simulated brightness temperatures (BT), obtained by applying a Radiative 
Transfer Model (RTM) to Numerical Weather Prediction (NWP) atmospheric profiles and first guess SST, is one of the solutions 
to reduce regional biases. This solution is envisaged in the particular case of Metop-A Advanced Very High resolution (AVHRR) 
derived  SST.  Simulated  BTs  show  errors,  linked  to  RTM,  atmospheric  profiles  or  guess  field  errors.  We  investigated  the  
conditions of  adjusting simulated to observed BTs in the particular  case of  the Mediterranean Sea over almost  one year.  Our 
study led to define optimal spatio/temporal averaging parameters of the simulation observation differences, both during day and 
night  and  summer  and  colder  season.  Each  BT  adjustment  has  been  evaluated  by  comparing  the  corresponding  corrected  
AVHRR SST to the AATSR SST, that we adopted as validation reference. We obtained an optimized result across all  defined 
conditions for a spatial smoothing of 15 deg and a temporal averaging between 3 and 5 days. Specifically, time series analyses 
showed that a standard deviation based criterion favors spatial smoothing above 10 deg for all temporal averaging, while a bias 
based  criterion  favors  shorter  temporal  averaging  during  daytime  (<  5  days)  and  higher  spatial  smoothing  (>10  deg)  for  
nighttime.  This  study  has  shown also  the  impact  of  diurnal  warming  both  in  deriving  BT  adjustment  and  in  validation  results,  
leading  to  more  appropriate  separate  BT  adjustment  for  day  and  night  in  areas  and  seasons  of  intensive  diurnal  warming  
conditions.
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THE USE OF FULL DISK SEVIRI TO STUDY SUSPENDED SEDIMENTS 
IN A VARIETY OF COASTAL WATERS

Quinten Vanhellemont 1 , Griet Neukermans 2 , Kevin Ruddick 1

(1) Royal Belgian Institute of Natural Sciences (RBINS) , (2) Marine Physical Laboratory, Scripps Institution of Oceanography, 
University of California

ABSTRACT
Suspended particulate matter concentrations (SPM) have been studied using ocean colour sensors (such as SeaWiFS, MODIS, 
and  MERIS)  for  over  a  decade.  These  sensors  are  installed  on  polar  orbiting  satellites  and  can  theoretically  cover  the  entire  
earth every couple of days. Unfortunately, data availability is often strongly reduced due to cloud cover. The temporal resolution 
of imagery from polar orbiters is too low to study sub-diurnal SPM variability, e.g. resuspension during a tidal cycle. 

Geostationary  orbits  offer  a  much  higher  temporal  resolution  that  allows  the  study  of  such  high  frequency  processes.  The  
Korean  Geostationary  Ocean  Colour  Imager  (GOCI)  is  currently  the  only  dedicated  ocean  colour  sensor  on  a  geostationary  
platform.  GOCI  provides hourly  imagery  during  daylight  of  the waters  around the Korean peninsula  with  a  band configuration  
similar  to  SeaWiFS  and  a  spatial  resolution  of  500  m.  Both  ESA  and  NASA  are  examining  possibilities  of  launching  a  
geostationary ocean colour sensor that covers European and North American waters.

Recently, data from the Spinning Enhanced Visible and InfraRed Imager (SEVIRI), a geostationary meteorological sensor, has 
been  successfully  used  to  determine  SPM  in  the  southern  North  Sea  (Neukermans  et  al.,  2009)  from  its  broad  red  band  
(560-710  nm).  The  high  temporal  frequency  of  the  imagery  (every  15  minutes)  allows  the  study  of  SPM  changes  during  the  
daytime on cloud-free days (Neukermans et al., 2012). On days with scattered and moving clouds, multiple observations can be 
combined into a daily composite.

In this study, the atmospheric correction is generalized for application to any region in SEVIRI’s full disk (centred on 0°N, 0°E) 
where the marine signal is sufficiently high. Rayleigh and aerosol look-up-tables now account for all  possible viewing and sun 
geometries and the effect of the bidirectional reflectance distribution function (BRDF) of marine particles is examined.

References

Neukermans, G. Ruddick, K. G., Bernard, E., Ramon, D., Nechad, B. & Deschamps, P. (2009). Mapping total suspended matter 
from geostationary satellites: a feasibility study with SEVIRI in the Southern North Sea. Optics Express, 17(16), 14029−14052.

Neukermans G., Ruddick K. & Greenwood N. (2012).  Diurnal variability of turbidity and light attenuation in the southern North 
Sea from the SEVIRI geostationary sensor. Remote Sensing of Environment, Vol. 124, p. 564-580.

626

129



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

209

SESSION 6: SATELLITE-BASED OBSERVATIONS OF THE OCEANS

ASCAT-B OCEAN CALIBRATION AND WIND PRODUCT RESULTS
Jeroen Verspeek 1 , Ad Stoffelen 1 , Anton Verhoef 1 , Marcos Portabella 2 , Jur Vogelzang 1

(1) KNMI Royal Netherlands Meteorological Institute , (2) UTM-CSIC Unidac de Technologia Marina

ABSTRACT
The  Metop-B  satellite  with  onboard  the  Advanced  Scatterometer  (ASCAT)  has  been  launched  on  17  September  2012.  The  
ASCAT-B  instrument  is  a  C-band  vertically-polarized  fan  antennae  beam  radar.  It  is  identical  to  the  successfully  operating  
scatterometer ASCAT-A, onboard Metop-A, launched in 2006. 

Within  the  framework  of  the  EUMETSAT  Ocean  &  Sea  Ice  (OSI)  Satellite  Application  Facility  (SAF),  KNMI  is  operationally  
producing  ASCAT-A  Level  2  wind  data  at  both  25-km  and  12.5-km  grid  spacing,  including  a  12.5  km  coastal  product  in  
pre-operational status. The ASCAT-B 25-km product and 12.5-km coastal product are available in development status. 

Within  the OSI  SAF,  KNMI has also developed an ocean calibration method,  based on Numerical  Weather  Prediction (NWP) 
wind  inputs,  called  NOC.  The  NOC  method  resides  in  direct  comparison  of  measured  backscatter  data  with  simulated  
backscatter  data  from  NWP  winds  using  a  forward  model  or  Geophysical  Model  Function  (GMF).  For  ASCAT  the  CMOD5.n  
GMF  is  used.  The  averaged  NOC  residuals  over  a  longer  period  are  used  to  calculate  correction  factors  that  are  shown  to  
improve  the  wind  retrieval.  A  big  advantage  of  the  NWP ocean  calibration  with  respect  to  other  calibration  methods  like  rain  
forest calibration is that it only needs six hours of data to produce accurate results. It is therefore also very suitable for monitoring
 purposes. 

Interbeam calibration  issues  can  be  shown and  a  direct  comparison  between  ASCAT-A  and  ASCAT-B  is  made  by  means  of  
visualization of  radar backscatter  triplets  in  the 3-dimensional  measurement  space.  For  a given Wind Vector  Cell  (WVC),  i.e.,  
position across the swath, the measured triplets are distributed around the GMF, a well-defined conical surface that depends on 
wind speed and wind direction only. Systematic displacements of the cloud of triplets in any direction of the 3D space are mainly 
due  to  absolute  beam  biases,  which  are  adequately  removed  by  the  results  of  the  NOC.  Following  the  successful  launch  of  
Metop-B,  the  results  of  ASCAT-B  ocean  calibration  and  its  wind  products  will  be  presented.  ASCAT-B  winds  have  been  
calibrated  and  available  from  the  OSI  SAF  since  14  November  2012,  i.e.,  within  2  month  after  the  MetOp-B  launch.  Further  
validation with ocean buoys is being performed after which the MetOp-B wind products will be operationalized. 

The morning and evening coverage of MetOp winds has increased since the launch of MetOp-B. However, large overlap regions
 exist and remaining coverage gaps. The latter would be globally minimized with a 25-minute orbit phase difference of MetOp-A 
and MetOp-B, rather than the current 48 minutes. This would allow much improved tropical cyclone forecasting for example. 

In  the  overlap  regions,  the  same  winds  are  measured  after  about  50  minutes  (tropics)  or  100  minutes  (extratropics).  Fast  
developments such as deep convection or polar low development can be depicted with unprecedented dynamical detail in this 
way. Some examples will be presented.
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VALIDATION OF IASI L2P CORE SEA SURFACE TEMPERATURE WITH 
THE ISAR SEA SURFACE REFERENCE DATA

Werenfrid Wimmer , Ian Robinson
University of Southampton

ABSTRACT

The  Infrared  Sea  surface  temperature  Autonomous  Radiometer  (ISAR)  was  developed  to  provide  reference  data  for  the  
validation  of  satellite  SSTskin  temperature  data  products,  in  particular  for  the  Advanced  Along  Track  Scanning  Radiometer  
(AATSR). Since March 2004 ISAR instruments have been deployed nearly continuously on ferries crossing the English Channel 
and the Bay of  Biscay,  between Portsmouth (UK) and Bilbao/Santander  (Spain).  The resulting ten years of  ISAR data,  which 
include  the  measurement  uncertainty  of  each  individual  SST  record  and  whose  calibration  is  traceable  to  national  standards  
such  as  NIST  and  NPL,  provide  a  unique  in  situ  independent  reference  dataset  against  which  to  validate  satellite  derived  
products. We present results of the IASI L2p core validation and review the performance of IASI L2p by comparing the validation
 results with the Metop A SST validation results.
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THE DAILY UPWARD LONGWAVE RADIATION FLUX FOR BALTIC SEA
 FROM MSG/SEVIRI DATA

Tomasz Zapadka 1 , Damian Stoltmann 1 , Marcin Paszkuta 2

(1) Pomeranian University in Slupsk , (2) University of Gdañsk

ABSTRACT
The upward longwave radiation flux LWu is one of the main component of the radiation budget at the sea surface. LWu depends 
on  the  skin  temperature  and  the  emissivity  of  the  sea  surface.  For  cloudless  sky  the  LWu  is  estimated  on  the  basis  of  the  
standard  SST  satellite  algorithms  with  the  appropriate  emissivity  factor.  However,  the  Baltic  Sea  is  almost  2/3  of  the  year  
covered by clouds. Therefore, obtaining the LWu map (instantaneous or daily) for whole Baltic Sea from one satellite image is 
very rare during the year and requires analyzing satellite maps from wide time range. Creating a satellite daily map for whole 
Baltic Sea often requires merging many maps. The aim of this presentation is to show the possibility of applying a still improved 
mosaic method to estimate the daily LWu using MSG/SEVIRI data for every day of the year. The analyses shown that the used 
method gives good results for autumn and summer, but it is worse for winter for the Baltic. The amount of maps used to obtain 
the daily map of the LWu depends on the season. The statistical error for the daily LWu changes from 7 to 10 W m-2 and depends
 on the  season too.  It  accounted for  approximately  2.5  % of  this  flux  in  the  winter  and 2  % in  the  summer.  This  error  is  more  
significant  in  the  net  longwave  radiation  flux  and  may  account  for  10  % of  this  flux  for  cloudless  sky.  The  presented  method  
requires an appropriate mask of clouds. The incorrect mask of clouds was the main cause of bigger errors (the situation when a 
cloudy pixel was identified as a cloudless pixel). The MSG/SEVIRI data from 2011 and 2012 were used for presented analyses. 
The results were compared to in situ and AVHRR data. The empirical material (LWu flux and SST) was obtained during cruises 
of y/v Oceania in the southern Baltic and Baltic Proper in 2011-2012. LWu flux was measured using CGR 3 pyrgeometer.

674

132



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference212

SESSION 6: SATELLITE-BASED OBSERVATIONS OF THE OCEANS

SCATTEROMETER AND ECMWF ANALYSIS DATA IN THE 
MEDITERRANEAN BASIN. PART II: THE WIND RELATIVE VORTICITY

Stefano Zecchetto 1 , Christophe Accadia 2

(1) ISAC/CNR Instituto di Scienze dell'Atmosfera e del Clima/ Consiglio Nazionale delle Ricerche , (2) EUMETSAT

ABSTRACT
This  paper  investigates  the  spatial  and  temporal  structures  of  the  monthly  mean  vorticity  fields  ωsc  and  ωe  over  the  
Mediterranean  Basin,  derived  respectively  from  satellite  scatterometers  and  ECMWF  global  atmospheric  model  (T799)  wind  
fields  from  February  2006  to  January  2010.  Statistics  has  shown  a  mean  difference  between  ωsc  and  ωe  over  the  whole  
Mediterranean  Sea  (relative  bias  Δω)  of  0.10810-5s-1.  Further  analysis  has  indicated  that  both  the  cyclonic  and  anticyclonic  
components of ωsc  are stronger than those in ωe.  The analysis of the spatial  features of ωsc  and ωe  has evidenced that the 
greatest  discrepancies  occur  along  coasts  and  in  the  Adriatic  Sea,  as  effect  of  the  capability  of  ωsc  to  describe  the  vorticity  
features smaller than about 100 km by 100 km which are not present in ωe, given the effective spatial resolution of the model. 
The temporal features of ωsc and ωe have shown a substantial similarity of trend of the anticyclonic and a deep difference of the
 cyclonic circulations, again addressing to the limited ability of ωe to describe the small scale vorticity patches as the main source
 of the differences. Local characterization of ωsc and ωe along six transects across areas where the wind vorticity features are 
well known, has confirmed the results of a substantial similarity of ωsc and ωe at spatial scales larger than 100 km or so, and 
remarkable differences in those regions, such as the Adriatic and Crete seas, interested by vorticity variability at smaller scales.
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VALIDATION OF THREE ATMOSPHERIC CORRECTION ALGORITHMS 
FOR GOCI USING IN-SITU MEASUREMENTS

Minwei Zhang
Chinese Academy of Sciences

ABSTRACT
In  the  retrieval  of  ocean  color  data,  water-leaving  radiance  (L

w
)  account  for  less  than  10%  of  the  sensor  measured  

top-of-atmosphere  radiance  in  the  visible  at  the  satellite  altitude.  The  information  of  ocean  water  bio-optical  properties  is  
contained  in  L

w
.  Over  90%  of  the  TOA  radiance,  resulted  from  the  scattering  of  atmosphere  should  be  removed  in  the  

quantitatively  retrieval  of  water  bio-optical  properties from ocean color  data.  As a result,  atmospheric  correction (AC) is  a key 
procedure in ocean color remote sensing.

The Geostationary Ocean Color Imager (GOCI) is the first geostationary ocean color satellite sensor. AC algorithms have been 
developed  for  the  GOCI  data.  However,  no  studies  have  been  carried  out  to  evaluate  these  algorithms.  The  purpose  of  the  
present  study is  to  validate the AC algorithms that  have been developed for  GOCI data using in-situ  measurements.  The AC 
algorithms are iterative algorithm based on the spectral relationships between NIR and red bands, iterative algorithm based on 
the relationship between NIR R

rs
 and K

d
(490) and standard algorithm with the spatial homogeneity of NIR ratios of L

a 
and L

w
.
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VERTICALLY INTEGRATED WATER VAPOUR DERIVED FROM NOAA 
SATELLITES AND RADIOSONDE EQUIPMENTS OVER NIGERIA

Babatunde Adeyemi 1 , Joerg Schulz 2

(1) Federal University of Technology , (2) EUMETSAT

ABSTRACT
The  EUMETSAT Satellite  Application  Facility  on  Climate  Monitoring  (CM-SAF)  focuses  on  retrieving  geophysical  parameters  
related  to  the  Earth’s  water  and  Energy  cycle  from  satellite  data  employing  inversion  schemes  based  on  radiative  transfer  
theory. Here, the daily mean vertically integrated water vapour (TPW) and the monthly mean layered vertically integrated water 
vapour (i.e. Low-level precipitable water vapour, LPW, (kg/m2), Mid-level precipitable water vapour, MPW, and the Upper-level 
precipitable  water  vapour,  UPW,  generated  employing  measurements  from  polar  orbiting  (NOAA)  platforms  for  the  period  
2004-2008 and for 19 stations in Nigeria have been studied. Double peaks are manifested by these water vapour parameters at 
the  coastal  and  guinea  savannah  regions,  while  at  the  midland  and  sahelian  regions,  single  peak  lasting  between  May  and  
September results. The double peaks manifested by TPW, LPW and MPW at the coastal and guinea savannah regions, and the 
single maximum exhibited by them at the midland and the sahelian regions are in synchronism with the movement of the rain 
producing zone called inter tropical discontinuity (ITD).

Comparisons  have  been  made  between  the  retrieved  precipitable  water  from  CM-SAF  (CM-SAF  PWV)  with  data  from  
radiosonde  (RS)  obtained  from the  archives  of  the  Nigerian  meteorological  society.  Time series  comparisons  of  the  products  
from these instruments show that CM-SAF PWV at all levels observed are greater than RS-PWV. For instance, CM-SAF PWV is
 greater than RS-PWV in Lagos with a scale factor of 0.1572+0.07. Also time series inter-comparison between them shows that 
CM-SAF PWV and RS-PWV agree with correlation coefficients ranging from 0.55 to 0.93 at all the levels and at all the stations 
investigated. 

Checking of  seasonal  effect  on data  acquisition  by  the  different  instruments  shows that  in  most  cases,  the data  from the two 
instruments are not related at the different seasons and at the different zones.
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SENSITIVITY STUDY FOR OPERATIONAL GOES AND PLANNED 
GOES-R SOUNDING BENEFIT USING REAL-TIME MOISTURE 

CONSTRAINTS
Dan Birkenheuer

NOAA/ESRL/GSD

ABSTRACT
The current GOES sounding retrieval algorithm is underdetermined and requires a first guess for its solution. Conventionally, the
 first  guess is  derived from a model  forecast  for  the time and location of  the retrieval.  In  addition,  it  is  logical  to  assume that  
other first guess knowledge would help in constraining the solution. That concept is the basis of this paper.  

In this study, the NOAA Community Radiative Transfer Model (CRTM) is used to assess the potential in improving the thermal 
retrieval profile by constraining total water vapor. Total water vapor is currently available in real time by independent observation 
and  can  be  used  in  conjunction  with  the  sounding  retrieval  processing.  If  it  is  established  that  this  ancillary  data  is  useful  for  
improving sounding accuracy, arguments for additional types of these observations become more relevant.

Results show the current operational GOES thermal profile uncertainty can be improved at several levels in the vertical as well 
as  near-surface  by  constraining  total  water.  Furthermore,  GOES-R  thermal  profiles  obtained  using  the  planned  GOES-R  
advanced baseline imager (ABI) channel data, will  benefit  by up to three times more near the surface than the current GOES 
when using this constraint.

The paper reviews the methodology applying CRTM for this sensitivity study that incorporates CRTM forward model radiances, 
K-matrix,  and an ensemble of  perturbed soundings to assess the impact of  thermal retrievals to total  water.  The results show 
GPS-Met or other ground-based technologies that provide real time knowledge of total column water vapor can improve thermal 
satellite sounding retrievals. In addition, the supplemental knowledge will be more helpful to GOES R-ABI soundings.
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DEVELOPMENT OF A 10 YEARS CHINA LAND SURFACE ENERGY 
BALANCE PRODUCT

Xuelong Chen 1 , Bob Su 1 , Ma Yaoming 1 , Yang Kun 2

(1) ITC International Institute for Geo-information Science and Earth Observation , (2) +++OTHER+++

ABSTRACT
In the absence of long-term, continental observations of the components of the surface energy balance in China, we developed 
an algorithm to constitute a dataset of China land heat and water fluxes on a monthly timescale from 2002 to 2010 at 0.1*0.1 
degree resolution by combining multi-satellite information and meteorological forcing data. The products were also validated by 
using the ‘ground truth’ measured at 12 tower fluxes stations in China. The estimated fluxes have realistic spatial and seasonal 
patterns. The mean spatial pattern and the seasonal variability of surface heat fluxes are well produced. This paper presents a 
benchmark for  China land flux up-scaling approach.  It  provides critical  information on the regional  and global  water cycle and 
resulting environment changes in China. The product was free to download for studying the water cycle and land air interaction 
changes.
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VALIDATION OF BRIGHTNESS TEMPERATURES OBSERVED BY 
SAPHIR INSTRUMENT ONBOARD MEGHA-TROPIQUES SATELLITE

Gaëlle Clain , Brogniez Helène
LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales

ABSTRACT

The  SAPHIR  (Sondeur  Atmosphérique  du  Profil  d'Humidité  Intertropicale  par  Radiométrie)  
instrument  onboard  Meghatropiques  observes  the  tropical  atmosphere  since  fall  2011  with  6  
channels near the 183 GHz water vapour absorption band. It is a cross track scanning radiometer 
with a footprint resolution of 10km at nadir.
This  work  investigates  the  concordance  of  SAPHIR  observed  brightness  temperatures  with  
regards  to  brightness  temperatures  modelled  from  radiosonde  observations  performed  during  a  
dedicated  Megha-Tropiques  campaign  (Ouagadougou,  Burkina  Faso,  june,  july  2012)  and  the  
Cindy Dynamo campaign (Equatorial Indian ocean, October 2011 to March 2012). This database 
includes  13  sites  and  several  thousands  Vaïsala  RS92  radiosonde  profiles  performed  at  3  
continental  sites  (Ouagadougou,  Nairobi,  Darwin),  7  tropical  islands  and  onboard  3  scientific  
ships (R/V Mirai, R/V Baruna, R/V Roger Revelle).
The  water  vapour  observations  from  the  dedicated  campaign  in  Burkina  Faso  and  those  
performed during Cindy Dynamo campaign were subject  to  the same quality control  procedure 
with  the  ASPEN  software  (Ciesielski  et  al.  2011)  and  a  correction  algorithm  which  was  
developped by the GRUAN community and accounts for time lag and radiative bias. The quality 
checked  and  bias  corrected  water  vapour  profiles  are  then  used  to  simulate  brightness  
temperatures  with  RTTOV  10  radiative  transfer  model  (Matricardi  et  al.,  2004).  The  RTTOV  
simulations  are  then  compared  to  collocated  SAPHIR  observations  at  the  closest  pixel  in  a  90  
minutes  interval  around  radiosounding  launch  time.  For  each  SAPHIR  channel,  the  bias  
distribution  is  investigated  in  order  to  identify  specific  features  of  relative  humidity  profiles  
which correspond to extreme brightness  temperature biases (edges of  the PDF).  The mean bias  
and dispersion observed in the modelled brightness temperatures are also discussed with regards 
to instrumental accuracies (both satellite and radiosonde) and site types.
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THE VALIDATION OF GOES-LI AND AIRS TOTAL PRECIPITABLE 
WATER RETRIEVALS USING GROUND BASED MEASUREMENTS

Richard Dworak , Petersen Ralph
CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
The CIMSS GOES NearCasting System is designed to monitor and predict pre-storm environments in which severe convection 
is  likely  to  occur  over  the next  1-9 hours.  The hourly-updated system is  exceptionally  data-driven and is  highly  dependent  on 
accurate measurements  of  atmospheric  moisture content.  The NearCasting System uses 3 deep-layers  of  Precipitable  Water  
(3LPW) provided by the GOES-Li retrieval. The three individual layer measurements can also be summed to determine the Total
 Precipitable Water (TPW) in each retrieval.  Experiments with the NearCasting system, however,  have pointed to a number of  
potential  issues with  the GOES-Li  retrievals,  most  notably  diurnally  varying biases (systematic  error)  and an apparent  annual  
cycle in random errors. 

In order to determine the characteristics of and correct these errors throughout the day and from season to season across the 
US, GOES-Li retrievals from the past year have been compared to a variety of high-quality ground-based observations available 
throughout  the  day,  including  TPW from a network  of  GPS Receivers  found across  the  Contiguous  United  States,  as  well  as  
3LPW  observations  derived  from  the  Southern  Great  Plains  Atmospheric  Radiation  Measurement  (SGP-ARM)  Microwave  
(MWR) and Raman-Lidar (RL) systems. Background 3-9 hour GFS model forecasts used in the GOES-Li retrieval  processing 
were  also  compared  against  the  retrievals  themselves  at  ground  based  sites  using  the  same  validation  experiments  to  help  
determine  the  source  of  the  bias  errors  and  whether  the  GOES  data  reduce  random  errors  in  other  forecast  products.  The  
validation experiments were partitioned by month, diurnal cycle and cloud amount. Validation of the GFS forecast provide useful 
information on model bias, with differences between GOES sectors (East and West) discovered. The AIRS retrievals over the 
CONUS were also compared against ground based GPS and SGP ARM when available to determine their utility in subjection 
forecaster applications.

Results showed that the strong diurnal variations in bias were highly correlated with similar biases in the GFS first guess fields in
 the TPW fields. The quality of the GFS background TPW fields also varied from one forecast cycle to another, with substantially 
larger biases and random errors in the runs started at 1200 and 1800 UTC. The largest reduction in random errors (information 
addition) from the satellite observations used in the GOES-Li retrievals occurred during the warm months. Substantial  vertical  
differences in the biases (both GFS and retrieval) were also observed in the 3LPW data, with the moisture in the lowest 100 hPa 
having the largest positive bias. Finally, although the monthly biases in the GOES-Li retrievals of TPW show a substantial annual
 cycle,  the relative biases (calculated as the monthly bias divided by the month mean TPW value) show little annual variability 
and therefore should be useful as a means of removing cycle-to-cycle bias changes observed in NearCast evaluations.
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EVAPOTRANSPIRATION MONITORING IN SEMI-ARID AREAS USING 
MSG/SEVIRI DERIVED DATA: IMPROVEMENTS FROM THE USE OF 

LEAF AREA INDEX AND LAND SURFACE TEMPERATURE
Nicolas Ghilain 1 , Alirio Arboleda 2 , Françoise Gellens-Meulenberghs 2

(1) Royal Meteorological Institute of Belgium , (2) RMI Royal Meteorological Institute of Belgium

ABSTRACT

Water  resource  is  a  major  concern  for  sustainable  development  in  many  semi-arid  areas.  Early  detection  of  drought  and  
monitoring  water  consumption  by  agriculture  are  highly  important  for  adaptation  in  water  use  regional  policy.  As  a  crucial  
component of the water cycle, land evapotranspiration is a primary source of information for such water resources assessments,
 and remote sensing from geostationary satellites offers the possibility to monitor it  over large areas at relatively high temporal 
and  spatial  resolutions.  The  Satellite  Application  Facility  on  Land  Surface  Analysis  (LSA-SAF)  of  EUMETSAT  proposes  an  
operational  evapotranspiration  product  based  on  radiation  components  (surface  short  and  longwave  incoming  radiation  and  
albedo) derived from the SEVIRI instrument of the Meteosat Second Generation (MSG). Previous validation studies showed its 
success for temperate and moist regions, while semi-arid and arid areas of Africa had been shown to be more prone to model 
errors. In this contribution, we show that the use of the land surface temperature and leaf area index derived from MSG/SEVIRI 
improves the evapotranspiration monitoring over semi-arid areas of Europe and Africa. The vegetation dynamics and status of 
the soil water content available for the process are better represented in the model, leading to more accurate results. Statistical 
comparisons  with  the  current  operational  LSA-SAF  evapotranspiration  product  from  EUMETSAT,  with  in-situ  measurements,  
and  with  other  models  are  given  to  support  the  benefits  from  using  new  input  data  derived  from  the  satellite.  An  updated  
algorithm incorporating those improvements should be integrated soon into the LSA-SAF operational production.
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WATER VAPOUR COLUMN DENSITY TIME SERIES FROM THE GOME, 
SCIAMACHY AND GOME-2 INSTRUMENTS

Margherita Grossi 1 , Pieter Valks 1 , Sander Slijkhuis 1 , Diego Loyola 1 , Berns Aberle 1 , Steffen 
Beirle 2 , Kornelia Mies 2 , Thomas Wagner 2 , Hans Gleisner 3 , Johannes Nielsen 3 , Kent Lauritsen 3

(1) DLR-IMF Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Methodik der Fernerkundung , (2) MPI Max-Planck Institut für 
Chemie , (3) DMI Danish Meteorological Institute

ABSTRACT
The knowledge of the effective total column water vapour (TCWV) is fundamental for climate analysis and weather monitoring as
 well as for the improvement of the water vapour product derived by post-processing of satellite data. In the framework of the ESA
 DUE  GlobVapour  project  and  EUMETSAT’s  Satellite  Application  Facility  on  Ozone  and  Atmospheric  Chemistry  Monitoring  
(O3M-SAF), we perform a series of validation activities aimed to estimate the absolute accuracy and the long-term stability of 
H2O columns retrieved from GOME-type instruments.

We  use  the  recently  reprocessed  TCWV  datasets  from  the  GOME/ERS-2,  SCIAMACHY/ENVISAT,  GOME-2/MetOp-A  and  
GOME-2/MetOp-B instruments generated by DLR using the GOME Data Processor (GDP) version 4.6 integrated into the UPAS 
system.  Measurements  are  carried  out  in  the  visible  part  of  the  solar  spectrum  and  present  a  partly  cloud  corrected  global  
dataset that is available over both land and ocean. The retrieval algorithm is based on a classical DOAS method (developed by 
MPI-Mainz) to obtain the trace gas slant column. Subsequently, the vertical column is derived, making use of the simultaneously 
measured  O2  absorption  and  radiative  transfer  calculations.  The  atmospheric  modeling  is  deliberately  kept  to  a  minimum.  
Although this  may compromise the accuracy of  each individual  measurement,  it  makes the product  more suited for  long-term 
climatological studies. 

We perform the validation using comparisons against global positioning system radio occultation (GPS RO) measurements from 
CHAllenging Minisatellite Payload (CHAMP) as well  as from the Constellation Observing System for Meteorology,  Ionosphere 
and Climate (COSMIC) mission. Total column water vapour estimates from the GOME/SCIAMACHY/GOME-2 instruments are 
then collocated and compared with SSM/I measurements processed by the latest HOAPS 3.2 algorithm (over ocean only) and 
with  a  combined SSM/I  +  MERIS dataset  (as  developed in  the  framework  of  the  ESA DUE GlobVapour  project)  independent  
satellite.  Finally,  we present exemplary results from about 6 months measurements of  the new GOME-2 instrument (FM2) on 
MetOp-B, launched on 17 October 2012, and an intercomparison with the GOME-2/MetOp-A data for the overlap period. 

From our analysis, we find mean biases as small as +/- 1 kg/m2 between GOME/SCIAMACHY/ GOME-2 and all other datasets, 
but we observe a clear seasonal cycle over sea areas with dry bias during the northern hemispheric winter and wet bias during 
the  northern  hemispheric  summer.  We  also  discuss  possible  improvements  in  the  H2O  retrieval  algorithm  for  GOME-type  
instruments, in particular regarding the strong sunglint effect observed over ocean.
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TOTAL PRECIPITABLE WATER PREDICTIONS OVER NORTH 
AMERICA BY BLENDING GOES SOUNDER, GPS, AND MIRS 

OBSERVATIONS
Dorit Hammerling 1 , Matthias Katzfuss 2 , Yoichi Shiga 3 , John Forsythe 4 , Stan Kidder 4

(1) SAMSI Statistical and Applied Mathematical Sciences Institute , (2) University of Heidelberg , (3) Stanford University , (4) CIRA 
Cooperative Institute for Research in the Atmosphere

ABSTRACT
Total precipitable water (TPW) is an important parameter in many atmospheric studies ranging from climate studies to short-term
 weather forecasting. TPW is highly variable in both space and time, and it  is therefore desirable to obtain spatially continuous 
predictions  of  atmospheric  water  vapor  for  short  time  intervals.  Multiple  satellite-based  systems  are  routinely  available  to  
measure TPW.  Over the North America region, the most relevant are the GOES Sounder,  surface-based Global Positioning 
System (GPS) sites,  and the new Microwave Integrated Retrieval  System (MIRS) water  vapor  profile  retrievals  over  land and 
ocean from polar orbiting satellites.  

An  operational  NOAA  blended  TPW  product  distributed  to  forecasters  currently  uses  these  three  types  of  measurements  to  
create  maps  of  TPW  on  an  hourly  basis  at  16  km  resolution.  Ideally  the  information  contained  in  all  these  different  
measurements  is  used  jointly  to  get  maps  of  atmospheric  water  vapor.  One  of  the  challenges  in  blending  different  
measurements is to develop a methodology that is robust to vastly different amounts of data availability and spatial coverage.  
Due to satellite paths and retrieval  limitations,  some of the hourly periods contain no measurements from one of  the sensors,  
while other periods feature large overlap in their spatial coverage.

We  present  a  spatio-temporal  statistical  model  to  derive  spatially  continuous  hourly  predictions  by  blending  GOES  Sounder,  
GPS, and MIRS measurements over North America, extending ideas from a previously proposed spatial-only statistical model. A
 spatio-temporal  modeling  framework  is  advantageous  insofar  as  it  can  incorporate  information  from observations  outside  the  
hourly window, which is used in the spatial-only model. An added advantage of the presented modeling framework is the ability 
to derive the hourly predictions in a distributed fashion, that is the individual data sources can remain in different locations.  We 
apply the spatio-temporal methodology to create approximately 40 hourly predictions each for two time periods in January and 
June 2011.  Their  predictive  performance is  evaluated using cross-validation and through comparisons with  predictions from 
the spatial-only model.
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IASI RETRIEVALS IN THE INTERSECTION OF THE SIGNAL AND 
FORWARD MODEL SUBSPACES: A NEW CONFIGURATION OF THE 

OPTIMAL ESTIMATION METHOD IN EUMETSAT'S IASI LEVEL 2 
PROCESSOR VERSION 6

Tim Hultberg , Thomas August
EUMETSAT

ABSTRACT
The IASI Level 2 products from EUMETSAT include vertical profiles of temperature and humidity, cloud parameters, surface skin
 temperature  and  emissivity  as  well  as  ozone,  CO  and  other  trace  gases.  For  the  cloud  free  fields  of  view,  temperature,  
water-vapour  and  ozone  profiles  are  simultaneously  retrieved  by  an  optimal  estimation  method  (OEM).  In  the  forthcoming  
version 6 (v6) of the IASI Level 2 operational processor, the configuration of this OEM retrieval has undergone several changes 
resulting in significant improvements of the retrieved profiles, especially for water vapour. These changes, which will be further 
detailed in this presentation, are:
 

introduction  of  a  piece-wise  linear  regression  method  using  co-located  micro-wave  (AMSU  and  MHS)  and  infrared  
(IASI) radiances as input. The profiles obtained by this method are used as a-priori in the subsequent OEM.
a new scene dependent bias correction trained against ECMWFanalysis.
use of reconstructed radiances, obtained by projection onto the intersection of the signal and forward model subspaces.
a  new  channel  selection,  which  has  been  chosen  in  order  to  retain  the  full  information  content  of  the  reconstructed  
radiances.

Finally, the good quality of the v6 profiles is demonstrated by comparison with ECMWF analysis fields and in-situ measurements
 from sondes.
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RETRIEVING TEMPERATURE AND MOISTURE PROFILES FROM 
INFRARED HYPER-SPECTRAL MEASUREMENTS OVER EAST ASIA: 

PRINCIPAL COMPONENT REGRESSION METHOD
Hyun-Sung Jang 1 , Byung-Ju Sohn 1 , Jun Li 2 , Jinlong Li 2 , Weisz Elisabeth 2

(1) Seoul National University , (2) CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
Since accuracy of physical retrieval from atmospheric sounder measurements is significantly affected by quality of initial guess, 
we  developed  a  regression  retrieval  method  to  provide  high-quality  initial  guess  field  for  the  physical  retrieval  of  atmospheric  
temperature and moisture states. In doing so, statistical relationship between atmospheric states and compressed Atmospheric 
Infrared Sounder (AIRS) radiances was obtained by using least squares analysis of simulated radiances from ECMWF interim 
data.  Because  previous  study  suggested  that  accuracy  of  statistical  retrieval  highly  depends  on  degree  of  atmospheric  
moistness and surface types, regression coefficients were obtained at geographically varying each 10°×10° sub-grid box over 
the  East  Asian  domain.  Also  considered  were  seasonally  changing  moisture  and  surface  conditions  during  the  regression  
procedures.  Error  analysis indicates that  mean bias of  temperature and moisture profiles retrieved from simulated radiance is  
close  to  0  for  whole  troposphere.  RMS  errors  for  temperature  in  troposphere  above  850  hPa  are  between  1  and  2  K  while  
retrieved  moisture  shows  that  RMS  errors  around  850  hPa  are  around  2  g/kg  with  a  decreasing  tendency  with  height.  In  
comparison to the regression retrievals based on global set of training data, our regression retrieval offers a potential to improve 
physical  retrieval  over  East  Asia  since  it  shows  better  results  in  terms  of  mean  bias  and  RMS  error  for  the  given  simulated  
radiances over East Asia.
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COMPARISON OF GOME-2/METOP TOTAL COLUMN WATER VAPOUR 
WITH GROUND-BASED AND IN-SITU MEASUREMENTS

Niilo Kalakoski 1 , Margherita Grossi 2 , Pieter Valks 2

(1) FMI Finnish Meteorological Institute , (2) DLR Deutsches Zentrum für Luft- und Raumfahrt

ABSTRACT
The off-line  total  water  vapour  product  (OTO/  H2O) of  the Satellite  Application  Facility  on Ozone and Atmospheric  Chemistry  
Monitoring (O3M SAF) is produced by German Aerospace Center (DLR) during 15-year EUMETSAT Polar System programme 
using the measurements of the three Metop satellites. H2O/OTO product is based on the radiance spectrum (wavelength region 
611-700 nm) of  sunlight  scattered from the atmosphere derived from Metop/GOME-2 measurements.  In this  presentation,  we 
present the results of comparison of latest H2O/OTO product with integrated total water vapour columns from radio-soundings 
from Integrated Global Radiosonde Archive (IGRA) and real time integrated atmospheric water vapour from ground-based GPS 
network.
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ANALYSIS OF A MULTI-ANNUAL TIME SERIES OF TOTAL COLUMNAR
 WATER VAPOUR AND UPPER TROPOSPHERIC HUMIDITY USING 

MEASUREMENTS OF MSG-SEVIRI, SSM/I AND MERIS
Rasmus Lindstrot , Rene Preusker , Jürgen Fischer

Freie Universität Berlin

ABSTRACT
The  upper  tropospheric  humidity  (UTH)  is  an  important  parameter  for  meteorology  and  climate  research  and  is  expected  to  
respond  to  the  changing  vertical  temperature  profiles  in  a  warming  climate.  Measurements  of  UTH  are  challenging:  
Radiosoundings, as one of the main source of information about UTH, provide good vertical resolution but very limited horizontal
 sampling and reduced quality in cold and dry atmospheric conditions, as found in the upper troposphere. 

We analyze a multi-annual time series of Meteosat Second Generation (MSG) Spinning Enhanced Visible and Infrared Imager 
(SEVIRI) measurements in the 6.2µm and 7.3µm channels to detect seasonal to inter-annual cycles and tendencies of UTH. The
 data is  analyzed with respect  to its  correlation with the total  columnar water  vapour,  as derived in the frame of  the ESA DUE 
GlobVapour project from measurements of the Special Sensor Microwave / Imager (SSM/I) over ocean and the Medium Spectral
 Resolution Imaging Spectrometer (MERIS) over land. Thus, potential changes in the vertical distribution of water vapour can be 
detected and analyzed with respect to the feedback of atmospheric water vapour to the globally rising surface temperatures. The
 results are compared with ECMWF ERA Interim reanalysis data, in order to identify possible deviations in the data sets.
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SPECIFIC HUMIDITY AND TEMPERATURE PROFILES BASED ON 
GPS-RADIO OCCULTATIONS RETIREVED FROM METOP-A AND 

METOP-B
Johannes K. Nielsen , Kent B. Lauritsen , Hans Gleisner , Hallgeir Wilhelmsen , Stig Syndergaard

DMI Danish Meteorological Institute

ABSTRACT
Meteorological  parameters  are  retrieved  from  the  GRAS  instruments  on  board  the  Metop-A  and  Metop-B  satellites.  These  
products will be disseminated within the ROM SAF in a near real time chain with a latency time of 3 hours, and an offline chain 
where the data shall be available within 30 days after the measurement. The ROM SAF level 2 meteorological parameter profiles
 includes  temperature,  specific  humidity,  geopotential  height,  pressure  and  refractivity  disseminated  on  the  ECMWF  model  
levels.  Each  parameter  is  associated  with  an  error  estimate  based  on  the  underlying  1D-Var  procedure  that  produces  the  
atmospheric profiles.

While GPS-Radio Occultation products contain useful information about the state of the atmosphere that complements products 
based on atmospheric emission spectra, they also differ from the conventional products in several ways. In order to fully exploit 
the GPS-Radio Occultation products for NWP, climate research or other purposes it is preferable for new users to have at least a
 rudimentary understanding of the retrieval procedure, the underlying background assumptions and the error models on which it 
is based. This presentation will include an introduction to these topics.

The refractivity is a primary parameter which is independent of background assumptions, while the derived temperature, specific 
humidity, pressure and geopotential height all  depend on the background fields to some degree. The associated error profiles 
may  be  used  in  combination  with  the  background  error  profiles  to  estimate  the  impact  of  the  measurements  on  the  retrieved  
products, relative to the impact of the background assumptions. The impact of the measurements on the retrieved temperature 
profiles is largest between 10 and 35 km while the specific humidity profiles has valuable information content mostly below 10 
km.
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IMPACT OF THE FTH ON THE OLR IN THE INTERTROPICAL BELT: 
OBSERVATIONS AND CLIMATE MODELS

Laurence Picon 1 , Rodrigo Guzman 2 , Rémy Roca 3

(1) LMD / UPMC , (2) LMD/UPMC , (3) LEGOS/CNRS

ABSTRACT
The Free Tropospheric Humidity(FTH) is a key parameter in climate studies.  In intertropical regions, it  strongly modulates the Clear-sky 
Outgoing Longwave Radiation (OLRc).

To  quantify  this  radiative  impact,  a  simplified  OLRc  model  was  developed  for  the  tropics  and  validated  from  the  CERES  and  
METEOSAT data .

The  construction  of  this  physical  and  statistical  model  is  based  on  a  classical  analytical  approach  of  OLRc  enriched  with  spectral  
sensitivities studies. It connects the OLR, the FTH and the surface temperature for the clear sky night-time scenes.

Using this model, the sensitivity of OLRc to the FTH and TS fields at seasonal and inter-annual time scales will be first quickly presented 
for  recent  period.  Some  areas  of  high  sensitivity  of  OLRc  to  temporal  variability  of  FTH  are  identified  and  analyzed  with  results  of  
retro-trajectories model, whereas the synthetic radiative field is practically insensitive to the variability of TS. 

Then,  the  performance of  two climate  models  in  their  reproduction of  FTH and TS will  be presented by performing the same sensitivity  
experiments  on  these  two  fields.  These  models  represent  adequately  the  variability  of  FTH  and  TS  fields  at  both  time  scales  studied  
previously. Finally, we look at the sensitivity of OLRc at climate time scales by performing spectral ans vertical sensitivity analysis on mean
 profiles from climate models.
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REMOTE SENSING OF ATMOSPHERIC TOTAL COLUMN WATER 
VAPOR FROM FIVE YEARS OF POLDER3/PARASOL AND A-TRAIN 

OBSERVATIONS
Jérôme Riedi , Linda Mcharek , Philippe Dubuisson , Frédéric Parol , François Thieuleux

LOA-CNRS Laboratoire d'Optique Atmosphérique

ABSTRACT

During  5  years,  the  CNES  Parasol  (Polarization  and  Anisotropy  of  Reflectances  for  Atmospheric  Science  coupled  with  
Observations  from a  Lidar)  mission  has  been  providing  coincident  observations  with  other  sensors  from the  A-train  including  
MODIS and AMSR-E on Aqua which enable total column water vapour amount retrievals.

In the original POLDER retrieval scheme (Bouffies et al, 1997; Vesperini et al, 1999), a polynomial function was used to relate 
the band ratio of near-infrared absorbing to non-absorbing channels to the total column water vapor content linked through the 
air mass gaseous transmission. 

After comparison between AMSR-E and POLDER an alternative approach based on the use of simple multilayer neural network 
has been developed to improve the initial mathematical parametrization.

It is shown that this approach can improve the retrieval especially in case where multiangle observations sampling different air 
masses  are  used.  Also,  it  is  shown  how  this  neural-network  based  parametrization  can  allow  for  a  better  representation  of  
surface condition, especially in case of spectral variation between the two near infrared channels. For this purpose we now make
 use of the 1020 nm channel on PARASOL that was not available on previous POLDER versions to estimate the unattenuated 
910 nm surface reflectance. This also allows for a uniform processing of land and bright ocean (sun glint) observations.

We  are  providing  here  a  temporal  and  statistical  analysis  of  water  vapor  near-infrared  retrievals  from  this  new  POLDER  
algorithm  against  coincident  MODIS  and  AMSR-E  products  derived  from  near-infrared,  thermal  infrared  and  microwave  
observations over ocean as well as first validation results over land.

Implications are finally discussed in the framework of future sensors of the EPS-SG, especially the 3MI and MetImage sensors 
which both will present valuable characteristics for total column water vapor retrievals (Diedrich et al, 2013).

References :

S.  Bouffiés,  F.M.  Bréon,  D.Tanré  and P.Dubuisson,  “Atmospheric  water  vapor  estimate  by  a  differential  absorption  technique 
with the polarization and directionality of the Eartth reflectances (POLDER) instrument”, Journ. Geophys. Res. 102, 3831-3841 
(1997). 

Diedrich, H.,  Preusker, R.,  Lindstrot, R.,  and  Fischer, J.:  Quantification  of  uncertainties  of  water  vapour  column  retrievals  
using future instruments, Atmos. Meas. Tech., 6, 359-370, doi:10.5194/amt-6-359-2013, 2013 

M. Vesperini, F.M. Bréon, D. Tanré, “Atmospheric Water Vapor content from spaceborne POLDER measurements”, IEEE Trans.
 Geosci. Remote Sensing, 37, 1613-1619 (1999).  
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CLIMATOLOGY OF FREE TROPOSPHERIC HUMIDITY: EXTENSION TO 
SEVIRI, EVALUATION AND TREND ASSESSMENT

Marc Schroeder 1 , Remy Roca 2 , Laurence Picon 3 , Anke Kniffka 1

(1) Deutscher Wetterdienst (DWD) , (2) OMP/LEGOS , (3) CNRS/LMD

ABSTRACT
Water vapour plays a central role in the Earth’s energy and water cycles and is the most effective greenhouse gas, making it a 
key  variable  for  climate  analysis.  Water  vapour  plays  an  amplifying  role  in  global  warming  through  a  strong  positive  climate  
feedback  loop  as  evident  in  climate  predictions  (Held  and  Soden,  2000).  The  importance  of  the  free  troposphere  of  the  
intertropical  regions  in  this  climate  feedback  has  been  underscored  (Pierrehumbert,  1995).  Sherwood  et  al.  (2010)  recently  
reviewed the processes that determine the humidity distribution in this region. They emphasize the strong connection between 
the large scale dynamics and water vapor and the roles of eddies (mesoscale convection, circulation transients) in establishing 
these links pointing out to a broad range of scale implied in the humidity distribution. They further indicate that there is a need to 
better constrain the available theory. Satellites that observe the humidity of the free troposphere, and particularly, geostationary 
platforms are very well  suited to  contribute to  this  observational  constraint  at  kilometers and hours scale resolution over  a 30 
years long period.

With this perspective in mind, Centre National de la Recherche Scientifique (CNRS) and Deutscher Wetterdienst (DWD) have 
joined efforts  in  the last  few years to  transfer  from the research environment  (CNRS) to  the operations (EUMETSAT Satellite  
Application Facility on Climate Monitoring). CNRS has developed a retrieval algorithm to convert raw clear sky radiances of the 
6.3 micron channel of Meteosat First Generation (MFG, METEOSAT2-7) into a FTH product (Roca et al., 2003; Brogniez et al., 
2004; Roca et al., 2011). CNRS has produced the FTH and clear sky radiance data set for MFG with a temporal sampling of 3 
hours  and  a  spatial  resolution  of  0.625°  for  the  period  1983-2005  for  the  nominal  position.  Within  a  Research  and  Operation  
activity the retrieval and homogenisation developments at CNRS were transferred into the operational environment at CM SAF 
in  order  to  sustain  and  increase  the  availability  of  long  temporal  records  related  to  atmospheric  humidity  at  CM SAF.  Also  in  
close  cooperation  between  CNRS  and  DWD  the  time  series  was  extended  into  the  SEVIRI  period  and  covers  now  the  time  
frame July 1983 to December 2009 (see also Roca et al., 2012). The FTH data record has been released in early 2013 and is 
available free of charge from www.cmsaf.eu.

Results related to the evaluation of the FTH product and the trend analyses are presented.

The FTH product  is  compared against  FTH computed on basis of  the Analysed RadioSounding Archive (ARSA) observations 
and  against  UTH  (upper  tropospheric  humidity)  from  High-resolution  Infrared  Radiation  Sounder  (HIRS)  and  Advanced  
Microwave  Sounding  Unit-B  (AMSU-B)  observations.  Based  on  the  comparison  of  FTH  from  METEOSAT  against  the  ARSA  
data,  the  average  relative  bias  and  RMSD  are  -2.9%  and  15.5%,  respectively.  The  RMSD  confirms  the  expectation  from  an  
analysis  of  the  total  error  of  the  FTH  product.  The  decadal  stability  is  0.5±0.45%  and  well  within  target  requirement  but  
accompanied with a large uncertainty. The degree of homogeneity has been confirmed by comparison against UTH from HIRS 
and from AMSU-B by considering yearly averages. 

The systematic analyses of the linear trends in the FTH record has been attempted to identify possible problems with the data. 
This  preliminary  analysis  reveals  that  the  latest  version  of  the  record  exhibits  statistically  significant  linear  trends  in  the  
occurrence of the dry FTH and almost none in the mean FTH, at the yearly scale. When the trends exist, it corresponds to more 
frequent dry air occurrence over the more than 25 years (1983-2009) time span, especially over dry climatological regions. In the
 ITCZ environment where the results  could be corrupted by the cloud clearing algorithm, the trends should be interpreted with 
caution.  In  the  dry  free  tropospheric  subtropical  regions,  on  the  other  hand,  the  linear  analysis  results  are  consistent  with  
theoretical considerations, in both the sign and the (small) magnitude of the change over the last ~25 years.
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A 25-YEAR SATELLITE MICROWAVE TOTAL PRECIPITABLE WATER 
DATA SET FOR USE IN CLIMATE STUDY

Deborah K. Smith , Carl Mears , Kyle Hilburn , Lucrezia Ricciardulli
Remote Sensing Systems

ABSTRACT
We have constructed a merged, 1-degree total precipitable water (TPW) data set using the version-7 (V7) passive microwave 
geophysical ocean products publicly available from Remote Sensing Systems (www.remss.com). The TPW values come from 
the  following  satellite  radiometers;  SSM/I  F08  through  F15,  SSMIS  F16  and  F17,  AMSR-E,  and  WindSat.  These  microwave  
radiometers  have  been  carefully  intercalibrated  at  the  brightness  temperature  level  and  the  V7  ocean  products  have  been  
produced using a consistent methodology for all sensors. These high quality ocean data are made available to Users thanks to 
funding from the NASA MEaSUREs project. The strong spectral signature of water vapor makes it a robust parameter to retrieve
 from microwave radiometer measurements. Comparisons with small-island radiosonde measurements and GNSS (GPS) water 
vapor data demonstrate rms errors of ~1.0 mm. We find GNSS values are in better agreement with V7 water vapor values than 
with those of previous versions. This work highlights the construction of the merged product which contains monthly, 1-degree 
TPW  means,  a  12-month  climatology  made  using  1988  to  2012  data,  monthly  anomaly  maps,  a  trend  map  with  associated  
global and tropical TPW time series and trends, and a time-latitude plot. The data set was released in January 2013 in netCDF 
format and is accessible by FTP (ftp.remss.com/vapor), OpenDAP, and browsable web pages (www.discover-earth.org/vapor). 
The product is updated monthly and will  continue for as long as microwave satellite radiometers are in operation. We will  add 
F18 and AMSR2 data to the product in the coming year. We will include in this presentation a quality assessment of the product 
and demonstrate that the temperature of the lower troposphere and TPW trends remain strongly correlated. 
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MONITORING LONG-TERM VARIATIONS IN UPPER AND 
MID-TROPOSPHERIC WATER VAPOR FROM MICROWAVE SATELLITE

 OBSERVATIONS
Brian Soden

University of Miami

ABSTRACT
We analyze the growing archive of 183 GHz water vapor absorption band measurements from Advanced Microwave Sounding 
Unit-B  (AMSU-B)  and  Microwave  Humidity  Sounder  (MHS)  onboard  polar  orbiting  satellites  and  document  adjustments  
necessary to use the data for long-term climate monitoring. The water vapor channels located at 183.31±1 GHz and 183.31±3 
GHz are sensitive to upper and middle tropospheric relative humidity and less prone to the clear-sky sampling bias than infra-red
 measurements making them a valuable, but underutilized source of information on free tropospheric water vapor. A method for 
the limb correction of the satellite viewing angle based upon a simplified model of radiative transfer is introduced to remove the 
scan angle dependence of the radiances. Biases due to the difference in local observation time between satellites and spurious 
trends associated with satellite orbital drift  are then diagnosed and adjusted for using synthetic radiative simulations based on 
ERA-Interim reanalyses. The adjusted, cloud-filtered and limb-corrected brightness temperatures are then intercalibrated using 
zonal-mean brightness temperature  differences.  It  is  found that  these correction  procedures  significantly  improve consistency  
and quantitative agreement between microwave satellite  records of  upper and middle tropospheric  water  vapor.  The resulting 
radiances  are  converted  to  estimates  of  the  deep-layer  mean  upper  and  middle  tropospheric  relative  humidity,  and  used  to  
evaluate trends in upper tropospheric relative humidity from reanalysis datasets and coupled ocean-atmosphere models.
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OPTIMISED COMPARISONS OF IASI 1D-VAR WATER VAPOUR 
RETRIEVALS OVER GRUAN RADIOSONDE SITES FOR CLIMATE 

STUDIES
Tim Trent 1 , John Remedios 1 , Harjinder Sembhi 1 , David Moore 2

(1) University of Leicester , (2) University of Leicester/NCEO

ABSTRACT
Atmospheric water vapour is an important (natural) greenhouse gas, influencing both directly and indirectly the global radiative balance of 
the Earth as well as heat and moisture fluxes at the surface. Since water vapour concentrations may change as a result of surface warming 
and other environmental/meteorological factors, there is a need to understand the long-term behaviour. Changes are small, so it is critical to 
use high quality data with well-defined uncertainties and biases, particularly for climate research. Hyperspectral infrared sounders such as 
IASI and AIRS allow high vertical resolution profile measurements of water vapour to be obtained, and with the launch of CrIS aboard NPP
 (2011) and the second and next generation IASI instruments (2012 and 2017 respectively) will provide a dataset eventually spanning at least
 30 years.

In  order  to  exploit  this  data  for  climate  research  it  is  very  important  to  understand  the  ultimate  performance  of  these  measurements  by  
comparing  them  with  high  quality  in  situ  observations.  This  study  builds  on  our  current  research  utilizing  AIRS  and  MODIS  data  to  
examine  comparisons  to  radiosondes.  For  climate  applications,  we  have  previously  shown  the  importance  of  characterising  errors  in  
radiosondes as well as sub-pixel variability. Based on this, we will review the results of AIRS – “corrected” radiosonde inter-comparsions 
for 2007-2010 highlighting latitudinal and seasonal biases. 

In this  paper,  we build on this work to demonstrate a similar  characterisation for IASI data,  retrieved over GRUAN radiosonde sites and 
using  AVHRR  for  the  IASI  sub  pixel  information.  We  describe  implementations  of  the  Met  Office  1D-Var  retrieval  scheme  for  both  
temperature and water vapour in a climate context, perform the comparisons with the consistent set of GRUAN profiles, and outline future 
work. It should be noted that using the 1D-Var approach provides a common inversion approach to retrieving water vapour which can be 
extended to other similar sounders such as AIRS, thus allowing consistent quality control for retrieved water vapour profiles and ultimately 
a well-characterised climate performance of hyperspectral water vapour sounders.
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ASSIMILATION INTO MET OFFICE CONVECTIVE-SCALE MODELS OF 
WATER VAPOUR RADIANCES FROM CLOUDY REGIONS

Robert Tubbs , Graeme Kelly
Met Office

ABSTRACT
SEVIRI channel 5 water vapour sensing infrared radiances are now being assimilated operationally over low cloud in Met Office 
1.5km-scale regional NWP models. Regions which are free of mid-level or high cloud are identified using a range of tests which 
utilise the SEVIRI radiance data and model background data. Radiance observations are selected which are deemed to not be 
significantly  affected  by  the  underlying  low  cloud.  High  spatial-resolution  AMSU-B  and  MHS  clear  and  cloudy  microwave  
radiances  are  also  being  assimilated  into  these  regional  NWP  models.  This  presentation  studies  the  impact  of  all  these  
observation  types  on  standard  verification  scores,  and  also  specifically  shows  how  these  observations  have  helped  alleviate  
problems with overly-dry regions above low clouds in the Met Office regional NWP models.
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EVALUATING SATELLITE RETRIEVALS OF INTEGRATED WATER 
VAPOUR BY CO-LOCATED GROUND-BASED DEVICES FOR CLIMATE 

CHANGE ANALYSIS
Roeland Van Malderen 1 , Hugues Brenot 2 , Eric Pottiaux 3 , Steffen Beirle 4 , Christian Hermans 2 , 

Martine De Mazière 2 , Thomas Wagner 4 , Hugo De Backer 1 , Carine Bruyninx 3

(1) RMI Royal Meteorological Institute of Belgium , (2) Belgian Institute for Space Aeronomy , (3) Royal Observatory of Belgium , (4) 
Max Planck Institute for Chemistry (MPI-C), Mainz, Germany

ABSTRACT
Water vapour plays a dominant  role in the climate change debate.  However,  observing water  vapour for  a climatological  time 
period in a consistent  and homogeneous manner is  a challenging task.  At  one hand,  homogenous networks of  ground-based 
instruments retrieving Integrated Water Vapour (IWV) are being set up. Typical examples are Global Navigation Satellite System
 (GNSS) observation networks such as the International GNSS Service (IGS), with continuous observations spanning over the 
last  15 years,  and the AErosol  RObotic NETwork (AERONET),  providing long-term observations performed with standardized 
and  well-calibrated  sun  photometers.  On the  other  hand,  satellite-based  measurements  of  IWV by  e.g.  GOME,  SCIAMACHY 
and  GOME-2  are  being  merged  in  order  to  create  long-term  time  series,  or  already  have  a  time  span  of  over  10  years  (e.g.  
AIRS).

The  aim  of  the  present  study  is  to  set-up  an  inter-technique comparison  of  IWV measurements  from satellite  devices  (in  the  
visible,  GOME/SCIAMACHY/GOME-2,  and  in  the  thermal  infrared,  AIRS)  and  from  ground-based  instruments  (GNSS,  sun  
photometer),  in  order  to  assess  the  applicability  of  either  dataset  for  water  vapour  trends  analysis.  To  this  end,  we  selected  
about 30 sites worldwide at which the GNSS observations were directly compared with simultaneous satellite IWV observations, 
together with sun photometer and/or radiosonde measurements. In particular, we analyse the impact of the presence of clouds, 
the distance between the satellite ground pixel centre and the co-located ground-based station, the SZA, and the satellite scan 
angle on the agreement between satellite and ground-based retrievals of IWV. Furthermore, the geographical dependency of the
 properties of the IWV scatter plots between these different instruments is also investigated.
 

623

121



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 237

VERBAL PRESENTATION SESSION 7: WATER VAPOUR OBSERVATIONS FROM SATELLITES

UPPER TROPOSPHERIC HUMIDITY FROM MEGHA-TROPIQUES : A 
HUMIDITY-CONVECTION STUDY

Nicolas Viltard 1 , Helene Brogniez 2 , Audrey Martini 2

(1) LATMOS-IPSL Institut Pierre Simon Laplace , (2) LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales

ABSTRACT
Upper tropospheric humidity (UTH) and rainfall estimates are produced operationally from Megha-Tropiques observations since 
its  launch  on  October  12th,  2012.  With  its  low  inclination  (20°)  orbit,  this  indo-french  satellite  offers  a  frequent  revisit  of  the  
tropical belt giving 3 to 5 passes every day. This configuration provides an interesting sampling of the convective systems during
 their life that allows studies of their evolution, from their precipitation core to their close environment. The UTH is computed for 
the  3  upper  channels  of  SAPHIR (±0.2  GHz,  ±1.1  GHZ and ±  2.8  GHz)  following a  well  established method applied  to  water  
vapor channels (6.3µm: e.g. Soden and Bretherton, 1993; 183 GHz: e.g. Spencer and Braswell, 1997) which gives an idea of the
 vertical distribution of the relative humidity in the upper part of the troposphere. 

The CINDY/DYNAMO international campaign that took place over the equatorial Indian Ocean from the 1st October 2011 to the 
31 March 2012 aimed to study the conditions for the development of active convection in the context of the MJO (Madden-Julian 
Osillation).  Thanks  to  a  large  deployment  of  ground  instruments  (SPol-Ka  polarimetric  radar,  Smart-R  radar,  radiosoundings)  
and airborne measurements  (SAPHIR-Falcon 20,  NOAA-P3)  it  is  possible  to  describe quite  thoroughly  the whole  state  of  the 
atmosphere while the Megha-Tropiques satellite (mainly SAPHIR and MADRAS instruments) overpasses. This offers an ideal 
opportunity to study the relationship between convection and its moist environment. 

A few case studies are selected from the CINDY/DYNAMO observations and explored with the Megha-Tropiques estimations of 
rainfall and UTH: a simple eulerian approach is used over the area of activity of the cloudy systems and the distribution of UTH is
 analyzed and associated to the rainfall rate which is a good signature of the intensity of convection.
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NASA WATER VAPOR PROJECT-MEASURES (NVAP-M) GLOBAL 
WATER VAPOR DATASET: EARLY RESULTS FOR CLIMATE STUDIES

Thomas Vonder Haar 1 , John Forsythe 2 , Janice Bytheway 1

(1) Colorado State University , (2) CIRA Cooperative Institute for Research in the Atmosphere

ABSTRACT
The depiction of global water vapor is made possible by a wide variety of observing systems, each with its own strengths and 
limitations.  Passive microwave satellite systems historically measure the total column amount over ocean only, infrared water 
vapor  retrievals  are  only  available  over  clear  regions,  and  ground-based  measurements  are  limited  in  time  and  space.  
Assembling these parts and leveraging their strengths to create a global record of water vapor to meet the needs of a variety of 
users is a challenge.

The NASA Water Vapor Project (NVAP) dataset is a global (land and ocean) water vapor dataset created by merging multiple 
sources of atmospheric water vapor to form global gridded fields of total and layered precipitable water vapor. Under the NASA 
Making  Earth  Science  Data  Records  for  Research  Environments  (MEaSUREs)  program,  NVAP  has  been  reprocessed  and  
extended, increasing its 14-year coverage to span 22 years (1988-2009) of data.  The new dataset, called NVAP-MEaSURES 
(NVAP-M), was made available to the science community in early 2013 at the NASA Langley Atmospheric Science Data Center.
  
NVAP-M is available globally at either daily, 1 degree or 6-hourly, œ degree resolution. It is observationally driven, with minimal 
dependence on numerical  model  fields,  making it  useful  for  comparison to  models.  Different  processing paths  are  available  
with a global climate, ocean-only or weather event focus.

In this paper, we will: (a) Present new science results from NVAP-M, including studies of trends in total precipitable water vapor, 
(b)  introduce  the  NVAP-M  dataset,  (c)  discuss  connections  with  the  Global  Energy  and  Water  Exchanges  (GEWEX)  and  
European  Space  Agency  GlobVapour  projects  and  (d)  demonstrate  a  new  approach  for  understanding  sampling  effects  on  
long-term climate  records developed from satellite  observations. Special  emphasis  will  be  given to  time-dependent  sampling 
changes with respect to land/ ocean and clear / cloudy regions that can create misleading trends.  The challenges in creating a 
consistent, multi-decadal climate record of water vapor and future directions for this effort will be discussed.

184

123



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 239

VERBAL PRESENTATION SESSION 7: WATER VAPOUR OBSERVATIONS FROM SATELLITES

INVESTIGATION OF THE EFFECT OF GROUND PIXEL SIZE ON THE 
RETRIEVAL OF THE ATMOSPHERIC H2O COLUMN FROM UV/VIS 

SATELLITE INSTRUMENTS
Thomas Wagner 1 , Steffen Beirle 1 , Kornelia Mies 1 , Diego Loyola 2 , Pieter Valks 2 , Margherita 

Grossi 2

(1) MPI Max-Planck Institut für Chemie , (2) DLR-IMF Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Methodik der 
Fernerkundung

ABSTRACT
Water  vapor  observations  are  possible  in  different  spectral  ranges,  e.g.  in  the  microwave,  thermal  IR  or  near  IR  and  visible  
spectral  range.  Satellite  measurements  in  the  red  spectral  range  have  the  advantage  that  they  are  sensitive  for  the  whole  
atmospheric column and that they provide global coverage. The time series of visible satellite observations of the atmospheric H2

O column ranges back to 1995. It includes observations of different sensors with different ground pixel sizes: GOME-1 on ERS 
(320 x  40km²),  SCIAMACHY (60  x  30  km²),  and  GOME-2  (80  x  40  km²).  Between the  different  sensors  long  overlap  periods  
exist,  which allow to  merge the respective time series.  However,  several  aspects  have to  be considered,  which might  lead to  
systematic differences between the different data sets: the difference in overpass time, the difference in spectral resolution, and 
the  difference  in  ground  pixel  size.  Here  we  focus  on  the  effect  of  ground  pixel  size,  which  is  probably  the  most  important  
contribution to systematic biases between the different sensors. 

We  systematically  investigate  the  effect  of  ground  pixel  size  effect  by  adding  neighbouring  GOME-2  spectra  making  them  
representative  for  different  ground  pixel  sizes.  We  compare  the  respective  results  using  our  standard  water  vapor  retrieval.  
Besides the H2O results themselves we investigate the effect of ground pixel size on the cloud selection criteria.
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VALIDATION OF ATOVS/AVHRR ONBOARD METOP-B
Jörg Ackermann , François Montagner , Dieter Klaes , Rüdiger Lang , Dorothée Coppens , Helmut 

Bauch
EUMETSAT

ABSTRACT
Amongst  other  instruments  for  Earth  observation,  the  payload  of  the  second  polar-orbiting  European  meteorological  satellite  
Metop-B  includes  the  ATOVS  (Advanced  TIROS  Operational  Vertical  Sounder)  /AVHRR  (Advanced  Very  High  Resolution  
Radiometer)  sensor  package,  which  is  also  flown  on  the  United  States  NOAA  (National  Oceanic  and  Atmospheric  
Administration) weather satellites. Metop-B was launched on 17. September 2012 from Baikonur/Kazakhstan. 

Results  of  the  Metop-B  ATOVS/AVHRR  calibration  and  validation  (Cal/Val)  phase  are  presented.  Based  on  the  experience  
gained  during  Metop-A  Cal/Val  and  operations,  strategies  are  presented  to  assess  the  channel  performance  of  individual  
instruments:  in  addition  to  cross-validation  of  instruments  embarked  on  Metop-B,  coincident  measurements  with  
ATOVS/AVHRR  onboard  NOAA-19  and  NOAA-18  are  evaluated  using  simultaneous  nadir  overpasses.  Furthermore,  the  
geolocation accuracy is discussed with special focus on AVHRR/3 measurements. The presentation closes with a summary of 
the actual instruments status for Metop-A and Metop-B and with an outlook towards future ATOVS/AVHRR related activities at 
EUMETSAT.
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SENTINEL-4/UVN CALIBRATION AND CHARACTERISATION 
APPROACH

Berit Ahlers 1 , Grégory Bazalgette Courrèges-Lacoste 1 , Benedikt Guldimann 1 , Marcel Dobber 2

(1) ESA/ESTEC , (2) EUMETSAT

ABSTRACT
The  Sentinel-4  mission,  together  with  Sentinel-5  and  the  Sentinel-5  Precursor  missions,  is  part  of  the  Global  Monitoring  for  
Environment and Security (GMES) space component covering the Earth’s atmosphere. The primary objective of the Sentinel-4 
mission is the observation of the diurnal cycle of the tropospheric composition in support of the air quality applications of GMES 
Atmosphere  Services.  The  presentation  focuses  on  the  calibration  and  characterisation  of  the  Sentinel-4  instrument,  an  
Ultra-violet  Visible  Near-infrared  spectrometer  (S4/UVN),  which  is  embarked  on  the  geostationary  Meteosat  Third  
Generation-Sounder  (MTG-S).  The expected launch date of  the first  MTG-S platform is  2019,  and the expected lifetime is  15 
years (two S4/UVN instruments in sequence on two MTG-S platforms).

The  S4/UVN  instrument  is  a  high  resolution  spectrometer  operating  with  designated  spectral  bands  in  the  solar  reflectance  
spectrum,  covering  the  ultraviolet  (305-400  nm),  visible  (400-500  nm)  and  near-infrared  (750-775  nm).  The  prime  S4/UVN  
parameters are a spatial sampling of 8 km at a reference location of 45°N over Europe and a fast repeat cycle over Europe of 
one  hour.  The  respective  spectral  resolutions  are  0.5  nm  in  the  ultraviolet  and  visible  spectral  bands,  and  0.12  nm  in  the  
near-infrared.

To achieve the needed level  1b data quality  intensive on-ground performance verification and calibration phases are planned 
and  will  be  amended  by  intensive  performance  verification  and  calibration  phases  in-flight  during  the  commissioning  phase.  
These  are  focussing  on  the  spectral,  radiometric  and  geometric  characteristics  of  the  instrument.  During  nominal  operation  
calibration keydata can be updated with a daily maximum frequency.

The  instrument  calibration  approach  as  part  of  the  related  apportionment  between  the  instrument  design,  the  calibration  
(on-ground and in-flight) and the data processing (level 0 to level 1b) to meet the required level 1b data quality will be presented.
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LESSONS FROM THE AIRS, IASI AND CRIS HYPERSPECTRAL 
INFRARED SOUNDER DATA

Hartmut Aumann 1 , Larrabee Strow 2 , David Tobin 3

(1) California Institute of Technology , (2) University of Maryland , (3) University of Wisconsin-Madison

ABSTRACT
By the end of 2013 NASA and EuMetSat will  have accumulated 11 years of AIRS, 6 years of IASI and more than one year of 
CRIS data. All three instruments were nominally specified to support the NWC for short term weather forecasting with a five year 
lifetime, but continue to exceed the accuracy requirement needed for weather forecasting alone. This allows use of their data for 
a  much  broader  range  of  applications,  including  the  calibration  of  broad-band  instruments  in  space,  minor  gas  retrievals  and  
climate research. We illustrate this with examples from AIRS, IASI and CRIS using spectral coverage and information content, 
the analysis  of  (observed-calculated)  under  clear  conditions,  simultaneous nadir  overpasses and the evaluation of  Probability  
Density  Functions  under  a  mix  of  clear  and  cloudy  conditions.  Since  climate  change  is  expected  to  be  detected  first  not  in  
changes  in  the  mean  state  but  in  changes  in  the  extremes,  we  also  discuss  the  frequency  and  trends  of  extremes  and  their  
sensitivity  to  Quality  Control.  We  then  discuss  how  lessons  from  AIRS,  IASI  and  CRIS  may  impact  the  design  and/or  data  
utilization of future sounders in polar or geostationary orbits.
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IN ORBIT DETERMINATION AND VALIDATION OF SPECTRAL 
RESPONSE FUNCTION USING IASI RADIANCES

Manik Bali , Jonathan Mittaz
University of Maryland

ABSTRACT
Measurement accuracy of a detector critically depends on the accuracy of the detector’s Spectral Response Function (SRF).  
Any shift or leaks in the SRF can dramatically influence the measured values and induce trends and biases in its measurements,
 therefore it is important to know the SRF at the time of taking measurement. 

In the case of instruments such as the AVHRR and the AATSR etc. that are observing Top of Atmosphere radiances from space,
 the SRF is determined at the time of pre-launch. Despite taking care during pre-launch testing several instruments have shown 
measurement biases that have been attributed to shifts, leaks or changes in the SRF created when the instrument reached orbit.
 Therefore it is critical to determine and validate the SRF of the detector while it is in orbit so the right SRF is applied when the 
instrument is taking measurements from space.

We present here a method that can determine the SRF of an instrument non-parametrically using an inverse method that uses 
hyperspectral data such as is available with the IASI instrument. Using simulated data we will show the sensitivity of this method 
towards the detection of leaks, shifts and shape changes in the SRF and the subsequent impact on calibration. We then use this 
method for instruments to study the SRFs of the several difference sensors and discuss the consequences of any discrepancy 
with their pre-launch values
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14



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference246

VERBAL PRESENTATIONSESSION 8: INSTRUMENT CALIBRATION AND CHARACTERISATION

IMPROVED RADIATIVE TRANSFER MODELLING OF AMSU-A 
TEMPERATURE SOUNDING CHANNELS

William Bell 1 , Katie Lean 1 , Qifeng Lu 2

(1) Met Office , (2) CMA/NMSC National Meteorological Satellite Center

ABSTRACT
The impact of improved radiative transfer modelling of the AMSU-A lower atmospheric temperature sounding channels (6-8) is 
assessed through an analysis of changes in departure statistics using the Met Office global model, inspection of departure fields 
and assimilation experiments. The new radiative transfer modelling is based on improved estimates of the centre frequencies for
 the pass bands of AMSU-A channels 6-8, which have been used to improve the coefficients of the fast radiative transfer model 
(RTTOV-9) used in the assimilation system.  The form and magnitude of residual biases for NOAA-15,-18, -19 and Metop-A, 
after bias correction,  are assessed with old and new radiative transfer models.
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INTERCALIBRATION AND CHARACTERIZATION OF MICROWAVE 
IMAGERS FOR BOTH GPM AND LONG-TERM CLIMATE 

APPLICATIONS
Wesley Berg 1 , Mathew Sapiano 2 , Chris Kummerow 1 , Nereida Rodriguez-Alvarez 1 , Fuzhong 

Weng 3

(1) Colorado State University , (2) University of Maryland , (3) NOAA/NESDIS

ABSTRACT
Since  the  launch  of  the  first  Special  Sensor  Microwave/Imager  (SSM/I)  in  June  of  1987,  observations  from  window-channel  
microwave  radiometers  have  been  used  to  retrieve  estimates  of  precipitation  over  land  and  ocean,  total  precipitable  water  
(TPW),  cloud  liquid  water,  and  surface  wind  speed  over  oceans,  snow  cover  over  land,  and  ice  extent  and  sea-ice  
concentrations  over  polar  regions.  While  the  absolute  accuracy  of  microwave  window  channel  observations  is  difficult  to  
quantify,  for  many  applications  the  issue  of  relative  accuracy  between sensors  is  the  most  critical  issue.  This  is  true  both  for  
developing long-term Climate Data Records of  critical  parameters such as TPW, wind speed, and precipitation,  as well  as for  
producing  consistent  retrievals  between  sensors.  The  Global  Precipitation  Mission  (GPM)  will  utilize  a  constellation  of  
radiometers to produce rain rate estimates over the globe for a variety of applications. Producing unbiased estimates between 
sensors  with  different  channel  frequencies  and  characteristics  requires  that  the  observed  brightness  temperatures  (Tb)  be  
physically  consistent.  This  is  also  a  requirement  for  the  development  of  a  multi-decadal  Fundamental  Climate  Data  Record  
(FCDR) based on the series of six SSM/I and currently three Special Sensor Microwave Imager Sounder (SSMIS) sensors. The 
development  and  application  of  multiple  approaches  to  intercalibration  of  these  sensors  will  be  discussed  as  well  as  the  
associated uncertainties and the challenges for reducing these uncertainties. The sensitivity of geophysical retrieval algorithms 
to calibration errors will also be examined using the current GPM precipitation retrieval algorithm as well as an optimal estimation
 retrieval for estimating TPW, surface wind speed, and cloud water for non-precipitating scenes over oceans.
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IR CALIBRATION BREAKTHROUGHS DEMONSTRATED BY CURRENT 
ADVANCED SOUNDERS AND BY A RECENT PROTOTYPE OF FUTURE

 INSTRUMENTS FOR CLIMATE AND WEATHER, PART 2: ABSOLUTE 
RADIANCE INTERFEROMETER (ARI) FOR CLARREO

Fred Best , Hank Revercomb , Dave Tobin , Bob Knuteson , Joe Taylor , Jon Gero , Douglas Adler , 
Claire Pettersen

University of Wisconsin-Madison

ABSTRACT
The  Absolute  Radiance  Interferometer  (ARI)  laboratory  prototype  instrument  has  recently  demonstrated  the  performance  
needed for benchmark climate missions like CLARREO introduced in the 2007 Decadal Survey. This performance includes the 
ability to produce sub 0.1 K 3-sigma calibration accuracy inflight. The ARI was developed under the NASA Instrument Incubator 
Program (IIP) at the University of Wisconsin, and consists of of a Calibrated Fourier Transform Spectrometer (CFTS) sensor and
 a  novel  On-orbit  Verification  and  Test  System  (OVTS).  The  CFTS  is  the  familiar  combination  of  an  FTS  and  two  calibration  
targets,  analogous  to  a  standard  hyperspectral  IR  sounder,  but  much  simpler.  The  OVTS  confirms  accurate  calibration  
throughout mission life by providing the independent IR radiance standard required to meet the demands for proven on-orbit SI 
traceability.  The  FTS  approach  is  ideal  for  satisfying  the  requirements  of  a  climate  benchmark  mission  because  it  naturally  
provides broad spectral coverage with a small number of detectors, a well-defined instrument line shape that can be monitored 
on orbit, the spectral resolution needed to accurately calibrate the spectral scale using well-known atmospheric absorption lines, 
and  Nyquist  spectral  sampling  that  allows  rigorous  spectral  matching  to  other  coincident  instruments  and  to  future  climate  
benchmark  observations.  These  properties  eliminate  some  of  the  largest  calibration  errors  traditionally  associated  with  IR  
instruments based on filters or gratings for spectral separation. The OVTS is both a unique and an essential element of the ARI 
design that is used for the on orbit equivalent of SI traceable preflight thermal/vacuum calibration testing, and it makes possible 
the  objective  demonstration  of  the  accuracy  of  the  ARI  on-orbit.  The  OVTS  incorporates  several  technologies  demonstrated  
under our IIP,  including the key On-orbit  Absolute Radiance Standard.  The OARS is a high emissivity  blackbody that  has the 
ability  to  calibrate  its  temperature  sensors  using  the  transient  melt  signatures  of  small  quantities  (<1g)  of  reference  materials  
(gallium,  water,  and mercury)  imbedded in  the blackbody cavity.  The spectral  emissivity  of  the OARS can also me measured 
on-orbit using the heated halo method developed under the IIP. For these emissivity measurements, a carefully baffled heated 
cylinder is placed in front of a blackbody in the infrared spectrometer system, and the combined radiance of the blackbody and 
Heated  Halo  reflection  is  observed.  Knowledge  of  key  temperatures  and  the  viewing  geometry  allow  the  blackbody  cavity  
spectral emissivity to be calculated.
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AN IMPROVED BIAS CORRECTION SCHEME FOR SSMIS
Anna Booton , William Bell

Met Office

ABSTRACT
The  SSMIS  instruments  on-board  the  DMSP  F16,  F17  and  F18  satellites  suffer  from  complex  orbital  biases,  arising  from  
calibration  anomalies  such  as  reflector  emissions  and  solar  intrusions  into  the  warm  calibration  target.  Attempts  to  date  to  
correct these measured radiances using physically based corrections have been partially successful.  Consequently, due to the
 difficulty in dealing with these biases, the full potential of SSMIS to provide high quality imager data, and high quality sounding 
data throughout the troposphere to mesosphere, has yet to be realised.

An improved bias correction scheme for SSMIS is introduced.  The proposed scheme adopts a Fourier-based approach, where 
by a complement  of  bias predictors comprised of  Fourier  components are used to facilitate enhanced parameterisation of  the 
bias  along  the  satellite  track.  The  characteristics  of  the  orbital  biases  and  the  demands  required  of  such  a  scheme  are  
considered.

The use of an SSMIS ascending/descending bias predictor was found to provide a good first-order correction.  However, it  is 
hoped  that  by  further  tailoring  the  correction  using  higher  order  Fourier  terms,  stringent  noise  requirements  on  the  SSMIS  
temperature  sounding  channels  may  be  met.  Initial  results  from  the  implementation  of  the  scheme  within  the  Met  Office’s  
variational bias correction framework are also presented.
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VALIDATION OF ATMOSPHERIC TEMPERATURE AND WATER 
VAPOUR PROFILES OBTAINED FROM ECMWF OUTPUTS AND 

RETRIEVED FROM IASI RADIANCES USING IN-SITU BASED 
REFERENCE MEASUREMENTS

Xavier Calbet , Marc Crapeau , Thomas August
EUMETSAT

ABSTRACT
Atmospheric  vertical  profiles  of  temperature  and  water  vapour  retrieved  from  radiances  measured  by  IASI  are  validated  by  
comparing them to reference best estimates of the atmosphere. IASI is a hyperspectral infrared sounder on board of the Metop 
series  of  polar  satellites.  The  reference  best  estimates  of  the  atmosphere  are  primarily  based  on  Concordiasi  dropsonde  
measurements  made  during  2010  and  will  be  extended  to  the  IASI  Metop-B  calibration  and  geophysical  validation  campaign  
data.  The  Concordiasi  project  is  an  international  project  that  undertook  field  experiments  in  Antarctica  from  2008  to  2010,  
including  the  release  of  more  than  600  drop-sondes  during  the  September-December  2010  campaign.  The  IASI  Metop-B  
calibration  and  geophysical  validation  campaign  consists  of  airborne  in-situ  observations,  drop-sondes  measurements  and  
airborne MW and IR sensing using the UK MetOffice BAe146-301 and NASA ER-2 aircrafts underflying Metop-A, Metop-B and 
NPP-Suomi. It is scheduled for May 2013 with field measurements covering Arizona and the Golf of Mexico. 

The  calculated  radiances  obtained  from the  reference  best  estimate  profiles  of  the  atmosphere  are  initially  compared  to  IASI  
radiances  to  verify  their  consistency.  This  consistency  requirement  is  critical  to  warrant  that  the  best  estimates  of  the  
atmosphere are indeed reference profiles. Once the consistency requirement is met, the reference profiles are compared to IASI
 retrievals and ECMWF atmospheric numerical model outputs. This comparison is done by showing individual profiles and overall
 statistics. 
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METOP-B IASI DATA QUALITY AND IMPACT ASSESSMENT
James Cameron

Met Office

ABSTRACT
The  quality  of  MetOp-B  IASI  data  is  assessed  by  comparing  the  fit  of  MetOp-A  and  MetOp-B  IASI  to  
simulated observations, modelled from Met Office background fields using RTTOV-9. The instrument noise
 of  the  two  IASI  instruments  is  estimated  via  a  simple  implementation  of  the  Hollingsworth-Lonnberg  
method.

The impact of MetOp-B IASI (and ATOVS) data on top of a full system that already includes MetOp-A IASI 
and  AIRS  is  studied,  and  compared  to  the  relative  impact  of  NPP  (ATMS  and  CrIS)  data.  The  effect  of  
changing the data thinning strategy is also investigated.
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INTER-COMPARISON OF IASI AND CRIS SPECTRA
Dorothee Coppens , Bertrand Theodore , Dieter Klaes

EUMETSAT

ABSTRACT
The  Cross-track  Infrared  Sounder  (CrIS)  on  the  newly-launched  Suomi  National  Polar-orbiting  Partnership  (Suomi  NPP)  is  a  
Fourier transform spectrometer that provides soundings of the atmosphere with 1305 spectral channels, over three wavelength 
ranges:  LWIR (9.14 -  15.38  μm),  MWIR (5.71  -  8.26  μm)  and SWIR (3.92  -  4.64  μm).  CrIS  spectral  characteristics  are  thus  
close  to  those  of  the  two  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  flying  on  Metop-A  and  Metop-B,  allowing  to  
assess the spectral and the radiometric consistencies between the two hyperspectral IR sounders.  

We have used the tool developed for the routine radiances monitoring of IASI-A and IASI-B as the basis for such a comparison. 
CrIS-like spectra have been generated both from IASI measurements and from the radiative transfer model RTTOV 10.2, and 
evaluated  against  actual  measurements.  In  addition,  direct  comparisons  of  the  spectra  acquired  by  both  CrIS  and  IASI  over  
several Simultaneous Nadir Observations, carefully selected in order to take only homogeneous scenes, have been performed 
to check the methodology and to remove the impact of the radiative transfer model.  

An overview of the current tools and observations available will  be presented. The analysis of the past months of IASI L1 and 
CrIS will be shown at SNOs and also for larger statistics using double differences using the comparison with modelled data sets.
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TOWARDS A CONSENSUS FUNDAMENTAL CLIMATE DATA RECORD 
OF SSM/I BRIGHTNESS TEMPERATURES

Karsten Fennig , Marc Schröder , Axel Andersson
DWD Deutscher Wetterdienst

ABSTRACT
The satellite based HOAPS (Hamburg Ocean Atmosphere Parameters and Fluxes from Satellite Data;  http://www.hoaps.org/)  
climatology provides climate data records of precipitation, evaporation and the resulting freshwater flux over the global ice-free 
ocean between 1987 and 2008. The latest version of HOAPS has been released by CM SAF and is available from the CM SAFs 
web user interface (http://wui.cmsaf.eu/).

The  HOAPS climate  data  records  are  primarily  based  on  passive  microwave  measurements  from the  SSM/I  (Special  Sensor  
Microwave/Imager) sensor family. In order to derive reliable long term trend estimates of the global water cycle parameters it is 
strictly  necessary  to  carefully  correct  for  all  known  problems  and  deficiencies  of  the  SSM/I  radiometers  as  well  as  to  
inter-calibrate  and  homogenise  the  different  instruments.  Moreover,  all  applied  corrections  need  to  be  clearly  documented  to  
provide a complete calibration traceability for a Fundamental Climate Data Record (FCDR). Following these recommendations, 
CM SAF has released the first  version of  the FCDR of  SSM/I  brightness temperatures,  available  from the web user  interface 
(http://wui.cmsaf.eu/).

Three  different  FCDRs  of  SSM/I  brightness  temperatures  are  currently  available,  released  by  CM  SAF,  Colorado  State  
University, and Remote Sensing Systems. All groups developed different approaches to homogenize the SSM/I sensor family. 
This  presentation  will  focus  on  the  main  calibration  issues  identified  for  the  SSM/I  instruments  and  compare  the  different  
intercalibration procedures implemented to homogenise the time series of all 6 different SSM/I instruments.

A validation of the brightness temperatures is a challenging task as there are no ground-truth reference measurements available
 for the microwave band. Hence, the homogeneity of the FCDR is evaluated by an analysis of the relative biases between the 
different instruments before and after the intercalibration offsets are applied. Finally, all  three FCDRs are compared to identify 
strengths  and  weaknesses  of  the  intercalibration  approaches.  This  is  a  first  step  toward  a  consensus  SSM/I  Fundamental  
Climate Data Record. Significant differences between the diverse inter-calibration approaches must be identified and, if possible,
 traced back to the physical reason.
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THE NOAA/NESDIS/STAR LONG TERM DATA RECORD OF 
ENVIRONMENTAL CLIMATE VARIABLES FROM HYPER SPECTRAL 

INFRARED SOUNDERS (AIRS, IASI AND CRIS)
Antonia Gambacorta 1 , Walter Wolf 1 , Chris Barnet 1 , Thomas King 1 , Eric Maddy 1 , Nick Nalli 1 , 

Xiaozhen Xiong 1 , Kexin Zhang 1 , Murty Divakarla 1 , Mitch Goldberg 2

(1) NOAA/NESDIS/STAR , (2) NOAA JPSS Program Office

ABSTRACT
We present an overview of the main characteristics of the AIRS, IASI and CrIS Environmental Climate Variables retrieved using 
the NOAA/NESDIS/STAR retrieval algorithm. Primary focus of this study is to compare the information content and the accuracy 
of  the  retrieved  hydrological  and  trace  gas  variables.  The  goal  of  this  analysis  is  to  assess  the  level  of  inter-consistency  and  
homogeneity of the integrated AIRS-IASI-CrIS data record.

Since February 2013, NOAA/NESDIS/OSPO has been running three hyper spectral  sounding product processing systems: 1) 
the  Atmospheric  InfraRed  Sounder/Advanced  Microwave  Sounding  Unit  (AIRS/AMSU)  retrieval  product  processing  system,  
which has been running in near-real time since 2002; 2) the Infrared Atmospheric Sounder Interferometer/ Advanced Microwave 
Sounding  Unit/Microwave Humidity  Sounder  (IASI/AMSU/MHS)  NOAA unique cloud-cleared  radiances  and trace  gas  product  
processing  system,  which  has  been  running  operationally  since  2008;  and  3)  the  Cross-track  Infrared  Sounder/  Advanced  
Technology Microwave Sounder (CrIS/ATMS) NOAA unique cloud-cleared radiances and trace gas product processing system, 
which  will  become  operational  in  the  Fall  of  2013.  The  long  term  strategy  of  NOAA/NESDIS  will  also  involve  the  operational  
processing  of  the  future  JPSS  and  MetOp  II  and  III  missions,  spanning  a  total  period  of  ~30  years  of  hyper  spectral  remote  
sounding data processing. 

The  NOAA/NESDIS/STAR  processing  system  is  a  modular  architecture  that  was  specifically  designed  to  be  compatible  with  
multiple instruments:  the same retrieval  algorithm and the same underlying spectroscopy are currently used to process AIRS, 
IASI  and  CrIS  data.  This  property  is  of  fundamental  importance  in  guaranteeing  homogeneity  across  the  multi-platform  
integrated dataset of retrieved Environmental Climate Variables. Separate studies have also validated the radiance homogeneity
 of the existing AIRS and IASI sounders [L. Strow, 2008]. The CrIS instrument was launched in October 2011 and will ensure the 
continuity of the afternoon orbit sounding for the next decade. The ongoing overlapping period will guarantee the inter-calibration
 between the three instruments. 

The combined sounding geometry of these three hyper spectral  instruments (AIRS and CrIS have a 1:30pm equator crossing 
time;  IASI  has  a  9:30  am  equator  crossing  time)  and  the  employment  of  the  same  retrieval  methodology  will  provide  an  
unprecedented uniform and long-term integrated database of six global atmospheric measurements per day.  

The robustness of this algorithm has been demonstrated by a large number of validation efforts.  Comparisons with respect to 
co-located radiosondes [Divakarla et al., 2006; D. Tobin et al., 2005], re-analyses and other existing retrieval techniques [Tony 
Reale, 2010; http://www.star.nesdis.noaa.gov/smcd/opdb/poes/ ] have demonstrated a high level of stability in the Fundamental 
Climate Data Records and a robust accuracy in the derived Environmental Climate Variables from the existing AIRS and IASI 
sounders.  Particular  effort  has  been  devoted  to  the  validation  of  the  retrieved  hydrological  variables  such  as  cloud  pressure,  
cloud fraction, temperature profiles, water vapor profiles and total precipitable water. These variables are shown to successfully 
meet the GCOS accuracy requirements for climate applications [http://gosic.org/ios/GCOS-main-page.htm].

The NOAA/NESDIS/STAR hydrological and trace gas data set will be presented and we encourage feedbacks from the product 
users’ community.
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GSICS INTER-CALIBRATION OF GEOSTATIONARY IR IMAGERS: 
MIGRATING FROM METOP-A/IASI TO METOP-B/IASI AS REFERENCE

Tim Hewison
EUMETSAT

ABSTRACT
Inter-calibration  products  have  been  developed  for  the  infrared  channels  of  current  geostationary  imagers  by  the  Global  
Space-based Inter-Calibration System (GSICS). These are based on comparison of collocated observations from hyperspectral 
sounders  in  Low  Earth  Orbit.  The  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  onboard  the  Metop-A  polar-orbiting  
satellite has been defined as the reference sensor by GSICS since it became operational in 2007, because of its high spectral 
resolution covering (almost)  the full  spectrum of infrared channels and excellent  orbital  and calibration stability.  The latter has 
been demonstrated by various comparisons with the Atmospheric Infra-Red Sounder (AIRS), operating on EOS-Aqua.
 
However,  the  Metop-A/IASI  will  not  endure  indefinitely.  It  has  recently  been  complemented  by  its  successor  instrument  on  
Metop-B, which has been producing commissioning data since December 2012. This provides us with a valuable dataset to test 
the proposed method of migrating from one reference instrument to another. This is a double differencing method based on the 
three-way  comparison  of  Metop-A/IASI  and  Metop-B/IASI  in  the  channel  space  of  the  Meteosat-9/SEVIRI  imager.  Both  
comparisons are used to  generate linear  functions to  convert  the calibration of  SEVIRI  to  be consistent  with  either  reference,  
which form the basis of the GSICS Corrections. The small differences between these functions provides an indirect comparison 
between the counterpart IASI instruments on board Metop-A and –B, which is not possible by direct means due to their orbital 
configurations. This approach allows different references to be used to generate Fundamental Climate Data Records (FCDRs) 
by inter-calibrating a series of instruments, while ensuring their traceability to a common reference.
 
Results  from the first  2 months of  Metop-B/IASI  data show very small  differences in each of  SEVIRI’s  IR bands (<0.04 K for  
standard  atmospheric  conditions),  which  are  only  statistically  significant  at  the  95% level  for  the  IR6.2  channel.  Although this  
would  imply  these  two  IASI  instruments  can  be  used  interchangeably  as  inter-calibration  references,  further  results  are  
necessary to confirm this and quantify the uncertainty introduced in the migration.
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CRIS SENSOR DATA RECORD QUALITY ASSESSMENT
Xin Jin 1 , Yong Han 1 , Likun Wang 2 , Yong Chen 3 , Denis Tremblay 4

(1) NOAA/NESDIS/STAR , (2) University of Maryland , (3) Colorado State University , (4) Science Data Processing, Inc.

ABSTRACT
The  successfully  launched  Suomi  National  Polar-orbiting  Partnership  (Suomi  NPP)  satellite  in  October  2011  is  a  weather  
satellite to serve as a gap-filler between National Oceanic and Atmospheric Administration (NOAA) heritage Polar Operational 
Environmental  Satellites  (POES)  and  the  new  generation  Joint  Polar  Satellite  Systems  (JPSS).  The  Cross-track  Infrared  
Sounder (CrIS) onboard the Suomi NPP is a Fourier transform spectrometer, providing sounding information of the atmosphere 
with  1305  channels  over  3  wavenumber  ranges:  long-wave  infrared  (IR)  (650-1095  cm-1),  middle-wave  IR (1210-1750  cm-1),  
and short-wave IR (2155- 2550 cm-1).  The CrIS Sensor Data Records (SDR) are the geolocated,  calibrated,  and unapodized 
radiances produced by the JPSS Interface Data Processing Segment (IDPS), which are used not only to retrieve atmospheric 
temperature  and  humidity  profiles,  but  more  importantly,  to  be  directly  assimilated  into  Numerical  Weather  Prediction  (NWP)  
models. Therefore, the quality of CrIS SDR is essential for these applications. 

After the instrument was turned on, an intensive post-launch evaluation has been performed by the CrIS SDR group at NOAA 
Center for Satellite Applications and Research (STAR), focusing on evaluating spectral, radiometric, and geolocation calibration 
accuracy as well as data processing quality assurance. This presentation will review major calibration and validation activities 
carried out at STAR, including but not limited to 1) geolocation assessment using collocated Visible Infrared Imager Radiometer 
Suite (VIIRS) infrared channels; 2) radiometric evaluation through inter-sensor comparison with Atmospheric Infrared Sounder 
(AIRS),  Infrared  Atmospheric  Sounding  Interferometer  (IASI),  and  VIIRS  IR  channels;  3)  filed-of-view  (FOV)  consistency  
examination  by  comparing  the  CrIS  spectra  with  those  simulated  from  the  Community  Radiative  Transfer  Model  (CRTM);  4)  
spectral  calibration  validation  based  on  a  cross-correlation  method  to  compare  the  CrIS  unapodized  spectra  with  the  CRTM  
simulations; 5)  instrument  stability  monitoring  through  a  near  real-time,  publicly  accessible  trending  system;  and  6)  data  
processing quality assurance involving in discovering SDR data processing anomalies, investigating root causes, and providing 
solutions to IDPS. In addition, the preparation of CrIS SDR re-processing toward consistent Climate Data Records (CDRs) will 
also be discussed. The purpose of this presentation will provide a comprehensive overview of CrIS SDR data quality to the user 
community.
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CALIBRATION AND VALIDATION RESULTS OF THE ADVANCED 
MICROWAVE SCANNING RADIOMETER 2 (AMSR2)

Misako Kachi , Keiji Imaoka , Takashi Maeda , Arata Okuyama , Kazuhiro Naoki , Masahiro Hori , 
Marehito Kasahara , Norimasa Ito
JAXA Japan Aerospace Exploration Agency

ABSTRACT
Japan  Aerospace  Exploration  Agency  (JAXA)  launched  the  Global  Change  Observation  Mission  1st  -  Water  (GCOM-W1)  or  
“SHIZUKU” (meaning “droplet” in Japanese) in 18 May 2012 (JST) from JAXA’s Tanegashima Space Center. GCOM-W1 is not a
 name of single satellite mission. It is a part of global and long-term observation program with two complementary medium-sized 
satellites  (GCOM-W  and  GCOM-C  series)  and  three  generations  (10-15  years)  for  stable  data  records.  The  Advanced  
Microwave  Scanning  Radiometer  2  (AMSR2)  on  board  the  GCOM-W1  satellite  is  multi-frequency,  total-power  microwave  
radiometer  system  with  dual  polarization  channels  for  all  frequency  bands.  AMSR2  is  a  successor  of  JAXA’s  Advanced  
Microwave  Scanning  Radiometer  for  EOS  (AMSR-E)  on  the  NASA's  Aqua  satellite,  which  was  launched  in  May  2002,  and  
continues AMSR-E observations. Basic concept of AMSR2 is almost identical to that of AMSR-E: conical scanning system with 
large-size  offset  parabolic  antenna,  feed  horn  cluster  to  realize  multi-frequency  observation,  external  calibration  with  two  
temperature standards,  and total-power radiometer systems. The GCOM-W1 satellite was launched from JAXA Tanegashima 
Space Center on May 18, 2012 (JST). The early orbit checkout of GCOM-W1 satellite and AMSR2 instrument was performed for
 about three months after the launch.

Various inter-comparisons of AMSR2 are in progress during Calibration/Validation phase. AMSR2 brightness temperatures are 
compared  with  TRMM  Microwave  Imager  (TMI)  in  simultaneous  observation  and  AMSR-E  in  past  period.  Unfortunately,  
AMSR-E  reached  its  limit  to  maintain  the  rotation  speed  necessary  for  regular  observations  (40  rotations  per  minute)  on  4  
October 2011, and the radiometer automatically  halted its observations and rotation.  It,  however,  has restarted observation in 
low rotation mode with 2-rpm in December 2012 to perform cross-calibration with AMSR2. Currently, simultaneous comparison 
with AMSR-E in 2-rpm observation is underway.

For  validation  of  AMSR2  standard  products  and  development  of  some  research  products,  JAXA  implements  two  types  of  
activities  in  cooperation  with  other  researchers  and  projects.  The  first  category  is  utilizing  the  existing  ground  observation  
networks maintained by operational agencies and instantaneous observations by other satellites and instruments. For example, 
validation of sea surface temperature and sea surface wind speed is implemented by using those data provided by various buoy 
systems operated, and validation of precipitation is implemented in collaboration with the Tropical Rainfall Measurement Mission
 (TRMM) and the Global Precipitation Measurement (GPM) projects, which carries the space-borne precipitation radar. The other
 one  is  implementation  of  specific  field  campaigns  and  monitoring  focusing  on  specific  parameters  in  collaboration  with  other  
projects, especially for land surface variables, such as snow depth and soil moisture content.

Validation  activities  of  AMSR2 standard  products  of  geophysical  parameters  are  currently  underway  toward  public  release  of  
Level  2  products,  which  is  scheduled  in  May  2013.  Release  accuracy  should  be  achieved  when  data  is  released  to  general  
users.  Currently,  preliminary  Level  2  products,  whose  retrievals  are  based  on  the  un-calibrated  Level  1B  product  (brightness  
temperature,)  are  used  for  early  validation  works  to  check  performances  of  algorithms.  Early  validation  results  in  the  most  of  
geophysical parameters tend to indicate better or almost same accuracy compared to the release accuracy defined in the most 
of  geophysical  parameters.  Level  2  products  will  be  validated  using  new Level  1  products,  which  will  be  released  in  January  
2013, and those validation results will be reflected to improve Level 2 algorithms toward public release.
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GEOMETRIC ACCURACY ASSESSMENT OF MSG-SEVIRI LEVEL 1.5 
IMAGERY

Sultan Kocaman Aksakal , Emmanuel Baltsavias , Konrad Schindler
Eidgenössische Techniche Hochschule Zürich

ABSTRACT

Remote sensing techniques and satellite imagery are being increasingly used for climate-related measurements. GCOS (Global 
Climate  Observing  System)  is  a  long-term program for  monitoring  the  climate,  detect  the  changes,  and assess  their  impacts.  
Under  a  research  agreement  between  the  Swiss  GCOS Office  and  ETH Zurich,  the  geometric  accuracies  of  image  products  
acquired from three different satellite sensors, which are often used to estimate climate variables, are being investigated.

In  the  first  phase  of  the  project,  the  geometric  quality  of  the  image  data  acquired  by  the  Spinning  Enhanced  Visible  and  IR  
Imager  (SEVIRI)  onboard  of  the  MSG  (Meteosat  Second  Generation)  satellite  has  been  assessed.  Level  1.5  image  data,  
obtained by post-processing of the satellite raw data (Level 1.0), constitutes one of the main products of the MSG system. This 
data  has  been  corrected  for  all  unwanted  radiometric  and  geometric  effects,  has  been  geolocated  using  a  standardized  
projection, and has been calibrated and radiance-linearized (Eumetsat, 2010). The relative and absolute geometric accuracies 
of  the  Level  1.5  data  have  been  evaluated  in  this  study.  The  main  aims  include:  a)  assessment  of  the  relative  accuracies  of  
consecutive HRV images acquired during daytime; b) assessment of the absolute accuracies for 1-km resolution HRV imagery; 
and c) evaluation of band-to-band registration accuracies between the HRV and IR channels. 

A  set  of  testing  procedures  has  been  implemented,  using  algorithms  from  image  processing,  photogrammetry  and  computer  
vision. For aims a) and c) large numbers of feature points are extracted and tracked through all images from the same day, using
 the KLT tracker  extended with  statistical  analysis  and blunder  detection procedures to ensure a robust  evaluation.  To assess 
absolute geo-coding accuracy in Switzerland and surroundings, major lakes in the area are used as reference. Lake polygons 
digitized from a Landsat orthophoto have been transformed into HRV image space. The lake boundaries are fitted to the images 
via  2D  translations  by  robustly  minimizing  the  intensity  inside  the  polygons,  based  on  the  observation  that  water  pixels  are  
always darker  than the surrounding lake shores.  For  a preliminary evaluation the proposed methodology has been applied to 
images from 24 days in 2008 (2 days per month). In these tests relative and absolute shifts of up to about 8 pixels have been 
observed. The results are presented and discussed in this paper.
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LET'S TALK DIRTY AGAIN: THROUGHPUT RECOVERY AND 
CONTAMINATED MIRRORS IN SPACE

Matthijs Krijger 1 , Ralph Snel 1 , SCIAMACHY Quality Working Group 2

(1) SRON Netherlands Institute for Space Research , (2) Universität Bremen

ABSTRACT
Accurate long-term climate and atmosphere constituent trends are becoming more important with current climate changes. The 
study  of  these  global  trends  requires  that  space  borne  instrument  remain  radiometrically  stable  over  long  periods.  However,  
degradation  of  optical  components  in  space  is  a  problem  affecting  many  remote  sensing  instruments,  due  to  the  prolonged  
exposure  to  the  conditions  in  orbit.  Degradation  has  been  observed  for  GOME-1  on-board  ERS-2,  SCIAMACHY  on-board  
ENVISAT, and GOME-2 on-board METOP-A, but also the various other Meteosat-missions. Current retrieval techniques require 
such high (relative) radiometric accuracy that the originally planned degradation correction schemes are no longer adequate, as 
degradation  introduces  changes  in  various  instrument  sensitivities.  Not  only  the  spectral  throughput  is  affected  but  also  the  
polarization response and their scan angle dependence.  

A special case is SCIAMACHY which, unlike other instruments where throughput only decreases,  showed a large throughput 
recovery in it's last years. 

We will explain this temporal evolution by modeling the mirror (and diffuser) surfaces and their (multi-layer) contaminations in the
 scanner unit of the instruments, employing Fresnel equations. By combining with routine inflight monitoring measurements, the 
contaminant complex refractive index as a function of wavelength, and the thicknesses as a function of time are determined. All 
this information combined  allows for spectral-, polarisation- and scan-angle-dependent degradation correction. This approach 
is  currently  being  implemented  for  SCIAMACHY  degradation  correction.  We  will  also  explain  the  temporal  evolution  of  the  
unexpected  throughput  recovery  of  SCIAMACHY  in  the  last  years  and  how  this  general  approach  can  be  applied  to  other  
missions together with lessons learned for future missions.
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GOME-2 LEVEL 1 CALIBRATED RADIANCES FOR ATMOSPHERIC 
COMPOSITION RETRIEVALS FROM TWO OPERATIONAL METOP 

SATELLITES
Ruediger Lang , Rosemary Munro , Gabriele Poli , Christian Retscher , Antoine Lacan , Michael 

Grzegorski , Ahmed Ghani , Richard Dyer
EUMETSAT

ABSTRACT
GOME-2 flight model number 2 on Metop-B has been successfully launched in orbit on the 17th of September 2012, following the
 launch of Metop-A with GOME-2 flight model number 3 close to six years earlier. Since the second half of 2013 level 1B radiance
 products from both instruments are available to all users in near-real time. We present results from the GOME-2 Metop-B level 1 
validation campaign and demonstrate how the joint operations of this type of instruments can be exploited for both monitoring 
and retrievals of level 1 and 2 data of atmospheric composition. We will  also provide an outlook on the future evolution of the 
Metop GOME-2 instrument mission, and discuss the impact of recent and planned developments in level 1b product quality and 
content.

The second reprocessing campaign (R2) of the complete GOME-2 Metop-A level 1 data set was finalised in May 2012 and data 
has been made available to all  interested users by late summer 2012, just before the start of the joint Metop- operations. The 
current  data  from  GOME-2  Metop-A,  available  in  near-real  time,  serves  as  a  continuation  of  this  reprocessed  data-set  R2  
supporting the joint exploitation of both instrument level 1 data and making use of the same level 0 to 1B processing algorithm. 
We will present results from the validation campaign of the GOME-2 Metop-A level 1 reprocessed data-set R2 and explain our 
approach on how to address the issue of instrument signal degradation for this type of instruments. A summary of results from 
the level 2 perspective is also provided along with an outlook on future reprocessing plans.
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MULTI-SATELLITES NORMALIZATION OF THE VISIBLE DETECTORS 
EQUIPPED ON THE FENGYUN-2 GEOSTATIONARY 

METEOROLOGICAL SATELLITES
Yuan Li

CMA/NMSC National Meteorological Satellite Center

ABSTRACT
After  January 13,  2012, FY-2F has successfully  launched, the total  number of  the in orbit  operating FengYun-2 geostationary 
meteorological satellites reaches three. The realization of multi-satellites observing of the FY-2 expands the scope of monitoring 
from the space perspective;  shortens the observation intervals  from the time perspective;  and reduces the interruption risk  of  
operational services due to the mechanical faults, from the operating perspective. The continuous observation of the Earth from 
their  fixed  position  of  the  geostationary  satellites,  provide  a  wealth  of  the  data  accumulation  for  calculating  high  update  
frequency surface bidirectional reflectance distribution function (BRDF).
 
For  accurate  and  efficient  application  of  multi-satellite  observation  data,  the  study  of  the  multi-satellites  normalization  of  the  
visible detectors equipped on the in orbit  geostationary satellites is urgent.  The method required to be non-rely on the in orbit  
calibration.  So as to  provide a  reference information validating the calibration results  before and after  the launch;  provide the 
normalized data calculating day update surface bidirectional reflectance distribution function (BRDF); ensure a smooth switch of 
the  cloud  animation  from  multi-satellite  observing;  at  the  same  time  assist  to  track  the  long-term  decay  phenomenon  of  the  
detector's linearity and responsive.
 
By research of the typical BRDF model, the normalization method is designed. Which can effectively solute the interference of 
surface directional reflectance characteristics, non-rely on visible detector in orbit calibration. That is the Median Vertical Plane 
method. The Median Vertical Plane method is on the basis of the main plane symmetry of the directional reflective properties of 
the  general  surface  targets.  Take  two  geostationary  satellites  as  the  endpoint  of  the  line  segment,  surface  targets  on  the  
intersecting line of the line segment's median vertical plane and the earth could be used as a reference target for normalization. 
The two satellites observe the reference target at the moment the sun passing through the median vertical plane will have the 
same observation zenith, solar zenith angle, and opposite relative direction angle. At this time, the linear regression coefficients 
of the data output from the detectors are the required normalization coefficients. The normalization coefficients between FY-2D, 
FY-2E and FY-2F were calculated, and the verification method of the normalized results was designed and realized.
 
The results show the differences of the responsive between satellites could up to 10.1%(FY-2E to FY-2F); the differences of the 
output reflectance calculated by the broadcast calibration look-up table could up to 21.1%(FY-2D to FY-2F); the differences of 
the output reflectance from FY-2D and FY-2E calculated by the site experiment results could deduce to 2.9%(13.6% when using 
the broadcast table). The normalized relative error is also calculated by the verification method, and less than 0.2%.
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EVALUATION OF NONLINEAR CALIBRATION ON THE SATELLITE TIR 
IMAGE APPLICATIONS

Feng Lu , Yixuan Shou , Peng Cui , Na Xu
CMA/NSMC National Satellite Meteorological Center

ABSTRACT
Using  Global  Space-based  Inter-Calibration  System  (GSICS),  the  thermal  infrared(TIR)  channel  was  calibrated  with  high  
precision. During this procedure, A new calibration table was made, and some sensor non-linear was corrected. During the TIR 
channel image remapping and Level2(L2) dataset generation procedure, the bilinear interpolation was widely used. Most of the 
L2 data was stored in D/N count with corresponding calibration table, which assumes D/N count is linear. But in the real world, 
the  non-linear  D/N  count  which  comes  from  imprecise  modeled  A/D  transformation  of  instrument  sensor,  will  lead  to  the  
temperature bias on L2 dataset.  even the high precision calibration Look Up Table(LUT) was regenerated.  In  this  paper,  D/N 
bias comes from the mapping process was diagnosed, with the consideration of the temperature difference between neighbor 
pixels.
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THE DATA QUALITY AND STABILITY OF FY-3A/B
Qifeng Lu

National Satellite Meteorological Center, Chinese Meteorological Administration (NSMC/CMA)

ABSTRACT
FY-3A  and  FY-3B,  launched  in  May  2008  and  Nov  2010,  are  the  first  two  in  a  series  of  seven  polar  orbiting  meteorological  
satellites due to be launched by China’s Meteorological Administration in the period leading up to 2020. The FY-3A/B payload 
includes  four  instruments  of  particular  interest  for  numerical  weather  prediction  (NWP):  microwave  temperature  and  humidity  
sounders,  a  microwave  imager,  and  an  infrared  sounder.  The  data  quality  and  data  stability  were  initially  monitored  and  
accessed  by  the  standard  deviation  of  first  guess  departure  and  its  time  series, through  NWP  fields  from  three  centers  of  
ERA-Interim, NCEP and CMA/T639. An analysis of first-guess departures has shown the data to be of good quality and good 
stability overall. These initial results are encouraging and build confidence that the following series of FY-3 instruments will  be 
widely used in NWP data assimilation systems. The work also has witnessed the power of operational NWP systems as tools for 
diagnose a wide range of instrument and ground segment performance issues and resulted in an improved understanding, in a 
NWP context, of the characteristics of the FY-3 sounders (IRAS, MWTS and MWHS) and microwave imager (MWRI).
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THE CALIBRATION OF BROAD BAND INFRARED SENSORS: TIME 
VARIABLE BIASES AND OTHER ISSUES

Jonathan Mittaz , Manik Bali
University of Maryland

ABSTRACT
Broad  band  infrared  sensors  have  been  utilized  by  the  remote  sensing  community  for  over  30  years  but  recently  have  been  
shown  to  have  significant  calibration  problems,  at  least  when  using  their  operational  calibrations.  With  the  current  drive  
towards  datasets  that  can  be  used  for  climate  studies  there  is  now  a  imperative  in  fixing  such  calibration  problems.  In  
particular, it of the utmost importance to remove any time variable biases from the data records, but the operational calibration of
 many broad band infrared sensors still show strong evidence for time variable biases in both polar and geostationary sensors.  

Here we will  report on the latest work on resolving some of the calibration issues seen in such sensors.  This will  include the 
progress on a recalibration project for the Advanced Very High Resolution Radiometer (AVHRR) that is attempting to recalibrate 
the historic AVHRR data record.  We will also report on efforts to recalibrate geostationary sensors such as the GOES Imager, 
an instrument which is known to have significant time dependent biases including a strong diurnally varying component, and will 
propose possible solutions.  Remaining problems and issues with both polar and geostationary sensors will also be discussed.
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ON THE S-NPP OZONE MAPPER PROFILER SUITE NADIR SENSOR 
DATA RECORD

Chunhui Pan
University of Maryland

ABSTRACT
S-NPP OMPS was  launched  on  October  28,  2011  and  opened  its  nadir  aperture  door  on  Jan.  26,  2012,  beginning  its  Earth  
observing mission. OMPS is a push-broom instrument suite with a 110-degree cross-track Field of View (FOV) telescope. The 
onboard  calibrators  Light-emitting  diode  (LED)  provides  linearity  calibration  and  Reflective  solar  diffuser  maintains  calibration  
stability  through  periodic  solar  observations.  The  degradation  of  the  working  solar  diffuser  is  tracked  using  a  reference  solar  
diffuser. In this paper, we present the current status of OMPS Nadir Sensor Data Records (SDRs), summarize the provisional 
SDR performance as well as the modifications of the IDPS SDR algorithm based on needs identified during the Early Obit Check
 and the Intensive Calibration and Validation phases. Examples of the sensor’s short-term and limited long-term responses are 
presented to illustrate the sensor s on-orbit stability and overall sensor performance.
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INTERCOMPARISONS OF IASI AND AATSR CALIBRATED RADIANCES
John Remedios 1 , Chris Whyte 1 , David Moore 1 , Jonathan Mittaz 2 , Manik Bali 2

(1) University of Leicester/NCEO , (2) University of Maryland/NOAA

ABSTRACT
The IASI and AATSR instruments represent two distinct types of infra-red instruments, but both with very good calibration of the 
radiances  that  are  observed.  IASI  is  a  Fourier  transform  spectrometer  and  the  Advanced  Along-Track  Scanning  Radiometer  
(AATSR)  was  an  infra-red  radiometer  on  Envisat.  For  climate  applications,  it  is  important  to  test  the  sensors  in-flight,  so  as  
provide  evidence  as  to  the  quality  of  the  radiance  data  which  represent  a  fundamental  climate  data  record.  In  addition,  the  
instruments can and have provided a foundation for determining calibration corrections for other sensors in space. For example, 
this is the approach taken by GSICS in using IASI as a reference for thermal infra-red data, a role to which it is well-suited due to 
its  operational  implementation  as  well  as  its  radiometric  accuracy.  This  study  provides  quantitative  evidence  to  support  this  
approach.
 
Comparisons of IASI and AATSR have been performed for both quasi-simultaneous nadir overpasses (QSNOs) and with more 
relaxed time constraints. The advantage of more relaxed time constraints is that on days where ATSR and IASI overpasses are 
closely related spatially, large number of matches are obtained. The disadvantages are the change due to scene temperature 
temporal  gradients  and cloud evolution.  We present  results  from a  range of  time matches  over  both  the  ocean and the  land,  
using the ocean results as a baseline. It will be shown that the IASI and AATSR are within less than 0.1 K of each other at 11 
microns  with  smaller  biases  in  the  sea  surface  temperature  range.  Larger  biases  exist  at  12  microns  with  a  systematic  
dependence on scene temperature being observed. The evidence is that IASI is accurate relative to the AATSR to within 0.1K at
 11 microns in an absolute sense and is able to distinguish trends and biases in AATSR radiances to significantly better than that.
 These facts are used to examine the times series of biases between IASI and AATSR at both wavelengths.
 
The results illustrate the importance of spectrometers in space for spectral and radiometric calibration and their ability to provide 
a foundation for thermal infra-red systems in space to climate quality.
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IR CALIBRATION BREAKTHROUGHS DEMONSTRATED BY CURRENT 
ADVANCED SOUNDERS AND BY A RECENT PROTOTYPE OF FUTURE

 INSTRUMENTS FOR CLIMATE AND WEATHER, PART 1: EMPHASIS 
ON THE CROSS-TRACK INFRARED SOUNDER (CRIS) ON SUOMI NPP

Henry Revercomb , Fred Best , Dave Tobin , Bob Knuteson , Joe Taylor
University of Wisconsin-Madison

ABSTRACT
In  the  last  decade,  high  spectral  resolution  infrared  satellite  sounding  instruments  have  demonstrated  a  3-sigma  calibration  
accuracy  that  is  better  than  a  few tenths  of  a  Kelvin  brightness  temperature,  almost  an  order  of  magnitude  better  than  many 
earlier satellite capabilities.  Equally exciting for many climate and weather applications is that we now know how to reach sub 
0.1 K 3-sigma levels and to verify this performance on-orbit.  The former capability we illustrate with recent calibration/validation
 study results from the Cross-track Infrared Sounder (CrIS) on the Suomi NPP spacecraft and the latter with an introduction to the
 Absolute  Radiance  Interferometer  (ARI)  satellite  instrument  prototype  built  recently  by  SSEC  with  participation  from  the  
Anderson Group at Harvard University under the NASA Instrument Incubator Program (IIP).

The advanced sounding CrIS instrument now flies in a 1330 sun-synchronous orbit on the NASA/NOAA Suomi NPP spacecraft 
that in combination with the EUMETSAT MetOp in a 0930 orbit fully demonstrates the Joint Polar Satellite Series (JPSS) that is 
the  US  and  European  polar  operational  system  of  the  future.    CrIS  is  demonstrating  excellent  performance.  All  of  the  
radiometric and spectral performance specifications for CrIS have been met and the fundamental calibration accuracy and noise 
performance  specifications  have  been  significantly  exceeded.  We  will  summarize  the  radiometric  and  spectral  calibration  
accuracy,  including  recent  inflight  uncertainty  budgets.  They  show that  the  advantages  for  weather  forecasting  and  climate  
demonstrated by predecessor sounder observations from AIRS and IASI will be matched or exceeded by CrIS.

Our IIP effort for development of the ARI prototype has demonstrated the performance needed for benchmark climate missions 
like  CLARREO  introduced  in  the  2007  Decadal  Survey.  This  performance  includes  the  ability  to  produce  sub  0.1  K  3-sigma  
calibration  accuracy  inflight,  and  most  importantly  the  ability  to  monitor  this  performance throughout  its  lifetime on-orbit  using  
fundamental standards built into a new type of On-orbit Verification and Test System (OVTS).   All of the new components of 
the OVTS have now been assessed to be at the NASA Technical Readiness Level of 6, necessary for progressing into a new 
mission. Fundamental aspects of these technologies are also applicable to future operational sounders.
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SATELLITE INTER-CALIBRATION AND POLAR OBSERVATIONS FROM
 HIGHLY ELLIPTICAL ORBIT (HEO): MODELING STUDY

Alexander Trishchenko 1 , Louis Garand 2

(1) Canada Centre for Remote Sensing , (2) Environment Canada

ABSTRACT
The Highly Elliptical Orbit (HEO) represents a unique opportunity for continuous observation of Polar Regions from space. Two 
pairs  of  satellite  (one  pair  for  each  hemisphere)  can  provide  continuous  coverage  of  the  latitude  region  above  60deg.  For  
comparison, to obtain the equivalent of 15-min refresh rate imagery at 60deg (80deg) latitude circle requires 23(10) Low Earth 
Observing (LEO) polar orbiting imagers, respectively (Trishchenko and Garand, 2012). The combination of geostationary (GEO) 
and HEO imaging will enable continuous observations of weather around the globe and contribute to the WMO strategic vision 
for the development of a global satellite observing system.

We conducted a modeling study to evaluate the possibility of satellite intercalibration between HEO and LEO, as well as HEO 
and GEO systems. Several HEO orbital configurations were considered: a) classical 12-h Molniya orbit, b) 24-h modified Tundra 
orbit and c) an optimized 16-h Three Apogee (TAP) orbit. The 16-h TAP system was designed to optimize several factors and to 
ensure  that  continuous  imaging  of  Polar  Regions  can  be  achieved  under  acceptable  geometry  and  low total  doze  of  ionizing  
radiation during the mission lifetime (Trishchenko et al. 2011). 

The modeling showed that the HEO observing system can provide frequent and diverse opportunities for inter-calibration with 
polar  LEO  systems.  This  type  of  intercalibration  can  occur  under  wide  ranges  of  viewing  and  relative  azimuth  angles.  This  
represents  significant  modification  of  Simultaneous  Nadir  Overpass  (SNO)  approach  adopted  for  LEO  systems.  The  
inter-calibration between HEO and GEO is also possible; however, it is dependent upon the relative position of the longitude of 
GEO standing point and the HEO ground track and mostly occurs outside of HEO’s  expected operational coverage area. The 
intercalibration with GEO will require special extended image acquisition from HEO system, when the satellite passes over the 
tropical  zone.  The  intercalibration  with  GEO,  notably  for  infrared  channels,  can  be  improved  if  the  relative  azimuth  matching  
condition  is  relaxed  or  removed.  In  such  a  case,  the  HEO-GEO  inter-calibration  is  possible  for  all  GEO  satellites  within  the  
operational HEO coverage area. 

The details and examples will  be provided for typical morning-afternoon LEO configuration, current GEO and several baseline 
HEO configurations mentioned above.

The abstract content reflects exclusively the opinions of the authors.

References:  
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LUNAR CALIBRATION OF METEOSAT SECOND GENERATION SEVIRI 
SOLAR CHANNELS

Bartolomeo Viticchie 1 , S. Wagner 1 , T. Hewison 1 , J. Nain 1 , R. Gutierrez 1 , J. Müller 1 , C. Hanson 1 ,
 T. Stone 2

(1) EUMETSAT , (2) USGS

ABSTRACT
The  Spinning  Enhanced  Visible  and  InfraRed  Imager  (SEVIRI)  aboard  the  Meteosat  Second  Generation  (MSG)  platforms  
observe the Earth from geostationary orbits in twelve spectral bands between 0.56μm and 14.4μm every fifteen minutes in the 
nominal service configuration and every five minutes in Rapid Scan Service mode.

SEVIRI has four spectral bands observing the light emitted by the Sun and reflected by the Earth (i.e., solar bands) namely: the 
VIS06, the VIS08, the NIR16, and the High spatial Resolution VISible (HRVIS). For these bands absolute calibration accuracy of
 10% for short-term applications and 5% for long-term stability are required.

As SEVIRI does not have on-board calibration systems for the solar reflective bands, the calibration of these channels is based 
on  a  vicarious  calibration  technique  using  stable  desert  scenes  as  transfer  targets.  The  so-called  SEVIRI  Solar  Channel  
Calibration system provides the calibration coefficient and allows the monitoring of the sensor temporal drift. However, several 
years are required to derive reliable drift  estimates and to reduce the uncertainties caused by seasonal  variations.  Long term 
changes in surface properties may also impact the drift estimates. To that respect, the Moon is an exceptionally stable target that
 crosses regularly the SEVIRI field of regard and can therefore be used as an independent radiometric reference to monitor the 
instrument drift.

Recently, a study of the long-term drift of both MSG1 and MSG2 using the Moon as a target and the Robotic Lunar Observatory 
(ROLO) model  as  reference has been successfully  undertaken.  The ROLO model  allows one to  calculate  the total  irradiance 
from the Moon disc given the position of the observer and the time of the observation: it succeeds in reproducing the combined 
effects of the lunar phases, the non-Lambertian scattering on the surface of the Moon, and the lunar librations.

We  present  new  results  comparing  the  operational  calibration  with  the  ROLO  model  on  an  extensive  archive  of  lunar  
observations from MSG1 (between 2003 and 2013), MSG2 (between 2006 and 2013), and MSG3 (between 2012 and 2013) in 
all the SEVIRI Solar Bands and for both Full Disc and Rapid Scan Service modes. This specific archive of lunar observations has
 been created by exploiting a new technique which examines the SEVIRI IR8.7 images for locating the Moon in the deep space of
 Level 1.0 data and then remapping the position of the Moon onto the solar bands. This new method allows one to extract the 
Moon  from  all  the  observations  in  which  it  is  fully  visible  in  the  SEVIRI’s  field  of  regard.For  a  limited  range  of  observational  
conditions the performances of SEVIRI in the four solar bands are stable within 1% over the whole time period covered by the 
archive,  fulfilling  the  stability  requirements.  We are  also  investigating  the  possibility  to  extend the  range of  applicability  of  the  
calibration via the ROLO model to further refine the results here presented.
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TOWARDS THE GENERATION OF GSICS CORRECTIONS FOR THE 
SEVIRI VIS 0.6 BAND, USING MODIS AQUA AS A REFERENCE AND 

DEEP CONVECTIVE CLOUDS AS TRANSFER TARGETS
Sébastien Wagner , Tim Hewison

EUMETSAT

ABSTRACT
The past and current operational weather satellite imagers aboard geostationary satellites have had on-board calibration units 
for thermal bands only. As far as solar bands are concerned, only the next generations of geostationary satellites will make use 
of  on-board  calibration  systems.  As  a  result,  the  calibration  of  those  solar  bands  exclusively  relies  on  vicarious  methods  that  
consist mainly of comparing observed radiances with a modelled signal over a variety of targets (deserts, oceans, clouds, Moon, 
etc.).  As  the  set  of  geostationary  satellites  currently  in  operation  do  no  sense  the  same  part  of  the  Earth,  the  type  and  the  
properties  of  the  targets  available  in  their  field  of  regard  vary  significantly  from  one  instrument  to  another,  making  the  
harmonization and the comparability of the data sets challenging.

Within the context of the Global Space-based Inter-Calibration System (GSICS) activities, common and agreed methodologies 
are  developed  to  produce  calibration  corrections  to  homogenise  these  observations.  For  solar  reflective  bands,  one  of  these  
methods recommends the use of the Moderate Resolution Imaging Spectroradiometer (MODIS) on-board Aqua as a reference 
and  Deep  Convective  Clouds  (DCC)  as  transfer  targets.  DCC  are  natural  candidates  as  calibration  transfer  targets  for  
geostationary satellites  as they are available at  all  longitudes.  This  method has been implemented at  EUMETSAT in  order  to  
inter-calibrate  the  VIS  0.6  band  available  on  the  Spinning  Enhanced  Visible  and  Infrared  Imager  (SEVIRI)  aboard  the  
Meteosat-8,  -9  and  -10  satellites  with  MODIS-Aqua.  The  validation  of  this  algorithm  will  be  presented,  together  with  some  
comparisons between the corrections derived from this algorithm and the calibration coefficients derived from the SEVIRI Solar 
Channel  Calibration  system.  GSCIS  corrections  will  be  generated  with  this  algorithm  for  distribution  to  beta  testers  as  
demonstration GSICS products.
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ON-ORBIT PERFORMANCE OF SUOMI NPP ADVANCED 
TECHNOLOGY MICROWAVE SOUNDER (ATMS)

Fuzhong Weng
Center for Satellite Applications and Research

ABSTRACT
On October 28, 2011, the Suomi National Polar-orbiting Partnership (NPP) satellite was successfully launched into a circular, 
near-polar,  afternoon-configured  (1:30  pm)  orbit  with  an  altitude  of  824  km  above  the  Earth  and  an  
inclination  angle  of  98.7o  to  the  Equator.  It  is  the  pathfinder  for  the  Joint  Polar  Satellite  System  (JPSS)  operational  
satellite  series.  The  major  objectives  of  Suomi  NPP  satellite  are  (i)  to  provide  a  continuation  of  a  group  of  Earth  system  
observations initiated by the Earth  Observing System Terra,  Aqua,  and Aura missions;  and (ii)  to  provide pre-operational  risk  
reduction, demonstration, and validation for selected JPSS instruments and ground processing data systems for the operational 
forecasting  community.  The Advanced Technology  Microwave Sounder  (ATMS)  onboard  Suomi  NPP operates  in  conjunction  
with the Cross-Track Infrared Sounder (CrIS) to profile atmospheric temperature and moisture in all-weather conditions, and will 
support  a  continuing  advance  in  numerical  weather  prediction  (NWP)  for  improved  short-  to  medium-range  weather  forecast  
skills. ATMS calibration data, including raw data, geolocation, telemetry and house-keeping data, have been fully processed at 
the  NPP  Interface  Data  and  Processing  Segment  (IDPS)  since  the  Suomi  NPP  launch.  At  the  ATMS  panel  review  held  on  
October 23-24, 2012, it was concluded that the ATMS data reached its provisional level and can be used by user community for 
various applications.  The ATMS antenna brightness temperature data record (TDR) and sensor  data  record (SDR) radiances 
are now being distributed to user community from NOAA’s  Comprehensive Large Array-Data Stewardship Systems (CLASS).  
The ATMS instrument noise and calibration accuracy all  meet the requirements.  The remaining issues in ATMS calibrations 
have  been  also  identified  and  include  1)  striping  in  radiances  as  shown  in  NWP  O-B  field  in  along-track  directions  and  2)  
uncertainty  in  converting  TDR  to  SDR  coefficients.  This  report  will  first  describe  the  ATMS  data  precision,  channel  
characteristics, field-of-view (FOV) features. The algorithms for mitigating ATMS radiance striping and converting TDR to SDR 
will be then presented. Applications of ATMS SDR products in NWP and other areas are also demonstrated.
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THE USE OF SAPHIR ON MEGHA-TROPIQUES FOR 
INTERCALIBRATION OF POLAR-ORBITING MICROWAVE WATER 

VAPOR SOUNDERS
Thomas Wilheit 1 , Helene Brogniez 2 , Saswati Datta 3 , W. Liinwood Jones 3 , Vivienne Payne 4 , Erich

 Stocker 5 , James Wang 6

(1) Texas A&M University , (2) LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales , (3) University of Central Florida ,
 (4) JPL Jet Propulsion Laboratory , (5) NASA Goddard Space Flight Center , (6) Science Systems and Applications Inc.

ABSTRACT
The Megha-Tropiques satellite (MT), a joint program between France and India, was launched on October 12, 2011 into a low 
inclination (20°) orbit.  The payload includes two microwave sensors, Madras, a conically-scanning window channel radiometer 
and the cross-track-scanning SAPHIR, a water-vapor sounder with 6 channels centered on the 183 GHz water vapor line.  Here
 we  are  concerned  with  the  use  of  SAPHIR  for  intercalibration  of  sensors  within  the  context  of  the  Global  Precipitation  
Measurement mission (GPM).
Some precipitation  retrieval  algorithms,  most  notably  those  concerned with  separating  falling  snow from snow already  on  the  
ground use 183 GHz water vapor sounding channels.  The GPM Microwave Imager (GMI) includes channels near 183 GHz to 
be used directly for these retrievals. Also GPM plans to use the water vapor sounders on the polar-orbiting operational satellites, 
NOAA and METOP for precipitaton retrievals.  Thus, GPM will be used to intercalibrate the water vapor sounders.   Before the 
launch  of  Megha-Tropiques,  there  were  no  183  GHz  radiometers  in  low-inclination  orbits  to  facilitate  intercomparison  of  the  
operational  microwave  water  vapor  sounders.  Thus,  SAPHIR  represents  an  opportunity  to  preview  the  use  of  GMI  for  
intercalibration of water vapor sounders.  

Because of the low inclination of MT, there are a great many co-located, nearly-simultaneous observations between MT and the 
various  satellites  spread  over  a  range  of  roughly  25S  to  25N.  For  the  sub-set  of  the  data  where  the  incidence  angles  and  
frequencies of  SAPHIR and the sensor with which it  is  being compared are close enough to identical,  direct  comparisons are 
possible; in other cases, an algorithm is needed.

Typically  an  intercalibration  effort  begins  with  examination  of  each  single  sensor  for  reasonableness  and  self  consistency.  
Images of the data are the most obvious test.  One and two dimensional histograms allow us to examine a large volume of data 
for wild-points.  Any sensor particularly one in the early stages of analysis will have some issues and SAPHIR is no exception. 
 The data are examined for scan position dependant biases.  Such biases in SAPHIR are very small, well below any reasonable 
limit for intercalibration work.  When matched up with another sensor for intercalibration even more sensitivity is available for 
detection of cross-track biases.

Two primary algorithms are applied for intercalibration: One uses atmospheric profiles derived from a weather forecast analysis 
and the other  retrieves a  water  vapor  profile  from SAPHIR.  Fundamentally,  the two methods only  differ  in  the choice of  the 
water  vapor  data  base.  In  both  cases  each  member  of  the  database  is  used  to  compute  brightness  temperatures  for  both  
SAPHIR and the target sensor (eg. AMSU-B, MHS, ATMS or SSM/IS).  

Some  of  the  passbands  of  SAPHIR  channels  include  ozone  lines.  Analysis  of  the  impacts  of  these  lines  requires  detailed  
knowledge of the passbands.  Typically the impacts are of the order of a few tenths of a Kelvin.

The  use  of  multiple  approaches  provides  confidence  and  quantitative  uncertainty  estimates  for  the  intercalibration.  These  
methods are shown to provide sufficient accuracy for precipitation retrieval purposes. 

658

131



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 273

VERBAL PRESENTATION SESSION 8: INSTRUMENT CALIBRATION AND CHARACTERISATION

STATUS OF SUOMI NPP OMPS NADIR SENSORS CALIBRATION AND 
VALIDATION

Xiangqian Wu 1 , Glen Jaross 2 , Chunhui Pan 3 , Maria Caponi 4 , Larry Flynn 1 , Michael Grotenhuis 5

(1) NOAA/NESDIS/STAR , (2) NASA , (3) University of Maryland , (4) Aerospace , (5) ERT

ABSTRACT
The Ozone Mapper Profiler  Suite (OMPS) on Suomi National  Polar-orbiting Partnership (NPP) is  a new generation system to 
provide daily,  global,  and three-dimensional  monitoring of  stratospheric  ozone distribution.  Launched in October  2011,  OMPS 
consists  of  three  sensors,  a  Nadir  Mapper  (NM)  to  measure  the  horizontal  distribution  of  total  column  (TC)  ozone,  a  Nadir  
Profiler  (NP)  to  measure  the  vertical  distribution  of  ozone  at  nadir,  and  a  Limb Profiler  (LP)  to  measure  the  vertical  profile  of  
ozone  at  enhanced  vertical  resolution.  The  National  Environmental  Satellite,  Data,  and  Information  Service  (NESDIS)  of  the  
National  Oceanic  and  Atmospheric  Administration  (NOAA)  is  responsible  for  the  data  and  products  from  the  OMPS  nadir  
sensors.  After  one  year  of  on-orbit  evaluation,  it  is  found  that  the  OMPS  instruments  met  critical  specifications,  often  with  
significant  margins.  In  this  presentation  we  will  report  the  status  of  S-NPP  OMPS  nadir  sensors,  including  evaluation  of  
instrument  performance,  post-launch  improvement  of  sensor  calibration,  sensor  data  quality,  product  maturity,  and  plan  for  
further validation.
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S-NPP VIIRS ON-ORBIT CALIBRATION AND PERFORMANCE
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ABSTRACT
The  first  Visible-Infrared  Imaging  Radiometer  Suite  (VIIRS)  on-board  the  S-NPP  satellite  has  successfully  operated  since  its  
launch in October, 2011. It has 22 spectral bands, covering wavelengths from 0.41 to 12.5 mm, which include 1 day/night band 
(DNB)  and  7  bands  with  both  high  and  low  gain  settings.  VIIRS  was  designed  with  a  strong  MODIS  heritage,  including  its  
on-board  calibrators  (OBC):  a  solar  diffuser  (SD),  a  solar  diffuser  stability  monitor  (SDSM),  and  a  blackbody  (BB).  The  SD  
observations are  made in  each orbit  and its  on-orbit  changes of  the bi-directional  reflectance factor  (BRF)  are  tracked by the 
SDSM on a daily basis. The BB is nominally controlled at 292.5K. On a quarterly basis, a BB warm-up and cool-down, during 
which its temperatures vary from instrument ambient to 315K, is performed. In addition to special calibration maneuvers, near 
monthly  lunar  observations  are  scheduled  to  monitor  sensor  calibration  stability.  This  paper  provides  an  overview  of  VIIRS  
on-orbit  calibration  activities,  approaches,  and  strategies  implemented  to  maintain  sensor  overall  calibration  quality.  Results  
derived  from  its  OBC,  lunar  observations,  and  special  calibration  maneuvers  are  presented.  Various  effects  due  to  on-orbit  
changes in sensor optical responses, SD reflectance, and SDSM detector responses are characterized. Also presented in this 
paper are results from S-NPP VIIRS and Aqua MODIS inter-comparisons performed using different methodologies.
 
 
Keywords: Terra, Aqua, MODIS, NPP, VIIRS, calibration inter-comparison
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CALIBRATION INTER-COMPARISON OF S-NPP VIIRS AND AQUA 
MODIS REFLECTIVE SOLAR BANDS

Xiaoxiong Xiong 1 , Aisheng Wu 1 , Changyong Cao 2 , David Doelling 3

(1) NASA Goddard Space Flight Center , (2) NOAA/NESDIS/STAR , (3) NASA Langley Research Center

ABSTRACT
The first VIIRS instrument has been in operation for more than a year since its launch on-board the S-NPP 
spacecraft in October 2011. Designed with strong MODIS heritage, the VIIRS collects data in 22 spectral 
bands with wavelengths from visible (VIS) to long-wave infrared (LWIR). The spectral responses of many 
VIIRS bands are closely matched to that of MODIS bands. Both VIIRS and MODIS reflective solar bands 
(RSB), covering wavelengths from 0.4 to 2.3 microns, are calibrated on-orbit by a solar diffuser (SD) and a 
solar diffuser stability monitor (SDSM). This paper provides an overview of different methodologies used in 
our  study  of  calibration  inter-comparisons  of  S-NPP  VIIRS  and  Aqua  MODIS  RSB.  The  MODIS  
top-of-atmosphere  (TOA)  reflectances  or  radiances  used  in  this  study  are  obtained  from  the  latest  
collection  6  L1B  while  the  VIIRS  reflectances  or  radiances  are  generated  using  the  consistently  
reprocessed calibration look-up tables (LUTs). Results derived from different methodologies, including the 
use  of  near  simultaneous  nadir  overpasses  (SNO),  well-characterized  ground  reference  sites,  deep  
convective  clouds  (DCC),  and  regularly  scheduled  lunar  observations,  are  presented  and  compared.  
Based on the results obtained from these different approaches, the S-NPP VIIRS and Aqua MODIS RSB 
calibration differences and corresponding uncertainties are also characterized and discussed.
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VICARIOUS CALIBRATIONS OF GOES IMAGER VISIBLE CHANNELS
Fangfang Yu 1 , Xiangqian Wu 2

(1) ERT.Inc.@NOAA/NESDIS/STAR , (2) NOAA/NESDIS/STAR

ABSTRACT
Due to the lack of onboard calibration system for the solar reflective channels at current Geostationary (GEO) satellites, we have
 to rely on vicarious calibration to provide the accurate radiance for the visible/near infrared channels. Even with the inclusion of 
onboard calibration devices for  future GEO satellite instruments such as GOES-R Advanced Baseline Imager (ABI),  vicarious 
calibration will continue to play an important role to verify the results of the onboard system and reduce its calibration risk as well.
 At  NOAA/NESDIS,  in  addition  to  the  operational  calibration  algorithm  that  provides  post-launch  calibration  coefficients  to  
compensate for the instrument degradation, a variety of vicarious calibration methods have also been developed to monitor and 
evaluate  the  instrument  performance.  These  methods  include  the  satellite  observations  of  stable  earth  targets  (e.g.  deep  
convective  clouds  and  desert)  and  extra-terrestrial  targets  (e.g.  the  Moon  and  stars),  and  the  inter-calibrations  with  
well-calibrated  satellite  instruments  such  as  Moderate-resolution  Imaging  Spectroradiometer  (MODIS).  Each  method  has  the  
pros and cons, depending on our knowledge to characterize the performance of the reference targets, with comparable relative 
calibration accuracy at  1-3%. To improve the calibration accuracy and make it  traceable to a common reference,  a combined 
method was recently developed under the umbrella of the Global Space-based Inter-Calibration System (GSICS) project.  The 
combined  method  applies  a  recursive  filtering  algorithm to  remove  the  outlier  observations  and  can  successfully  improve  the  
GOES Imager visible calibration accuracy, traceable to Aqua MODIS, to better than 1.0%. 
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ONBOARD BLACKBODY CALIBRATION MODELS OF FY-2D 
INFRARED CHANNELS

Yong Zhang
CMA China Meteorological Administration

ABSTRACT
Meteorological satellites have become an irreplaceable weather and ocean observing tool in China. These 
satellites  are  used  to  monitor  natural  disasters  and  improve  the  efficiency  of  many  sectors  of  Chinese  
national economy. It is impossible to ignore the space-derived data in the fields of meteorology, hydrology, 
and agriculture, as well as disaster monitoring in China, a large agricultural country. For this reason, China 
is  making  a  sustained  effort  to  build  and  enhance  its  meteorological  observing  system  and  application  
system. The first Chinese polar-orbiting weather satellite Feng-Yun (FY-1A) was launched in 1988. Since 
then  China  has  launched  12  meteorological  satellites,  6  (FY-1A/B/C/D  and  FY-3A/B)  of  which  are  sun  
synchronous  and  6  of  which  (FY-2A/B/C/D/E/F)  are  geostationary  satellites;  China  will  continue  its  two  
types of meteorological satellite programs. FY-2A satellite is the first geostationary meteorological satellite 
developed by China. FY-2 series satellites are cylinders with 2.1m in diameter and 1.6m in height, the total 
height include antennas is 3.1m. The weight is about 600kg and the spin-mode stabilization is in use. Its 
rotating speed is 100±1 per minute. Their designed lifes are 3 years.

FY-2D was the 4th satellite of Fenyun 2 series geostationary satellites which have successfully launched 
on  Dec.  8,  2006.  With  the  launch  of  FY-2D,  Chinese  geostationary  meteorological  satellite  observing  
system, formation of the first binary mode, during the flood season in China to provide 15-minute interval of
 the cloud zone animation, greatly improving the timeliness of  meteorological  satellite cloud images. After 
the in orbit testing period, FY-2D was operationally running from February 14, 2007 at 86.5 º E. The range 
of its thermal channel is from 10.4 μm  to 12.5 μm.  As spin-mode stabilization, FY-2 series satellite does 
not  have  full-optics  calibration.  During  the  earth  view  and  space  view,  scene  radiance  goes  through  the  
fore- and aft-optics to reach the sensor. During the blackbody view, the scene radiance goes through only 
the  aft-optics,  in  addition  to  a  calibration  mirror.  This  makes  the  onboard  calibration  imprecise.  But  the  
onboard  blackbody was very  stable.  Since FY-2D was launched on Dec.  8th,  2006 and thermal  infrared 
channel started to collect data on Jan. 4th, 2007, the downstream OBC BB temperatures monitoring data 
from satellite were collected every half an hour. The OBC BB was very stable during the on-orbit operation 
from early 2007 to now. The temperature of the OBC BB was always stable at 14.6482 degree C except 
some decode error data.

An international effort is being undertaken to inter-calibrate the world’s environmental satellites: the Global 
Space-based Inter-Calibration System (GSICS). One of the goals of this undertaking is “to improve the use 
of  space-based  global  observations  for  weather,  climate,  and  environmental  applications  through  
operational  inter-calibration  of  the  space  component  of  the  World  Weather  Watch’s  (WWW)  Global  
Observing System (GOS) and Global Earth Observing System of Systems (GEOSS)”. AIRS on board Aqua
 and  IASI  on  board  MetOp-A  have  been  used  as  on-orbit  radiometric  references  to  inter-calibrate  other  
satellite  sensors’  infrared  channels  under  the  GSICS  framework.  The  GEOLEO  IR  GSICS  baseline  
algorithm  has  entered  routine  operations  in  September  2009  at  NSMC  CMA  (National  Satellite  
Meteorological Center, China Meteorological Administration), providing the near real-time results between 
FY-2C/2D/2E versus MetOp/IASI and AQUA/AIRS. The GISCS recalibration was also applied to historical 
data (FY2C back to June 2005, FY2D back to May 2007 and FY2E back to December 2009). Independent 
results  for  day and night  time conditions are available.  With GSICS providing known radiances for  some 
earth  scenes  collocated  with  AIRS/IASI,  the  calibrating  revising  models  for  onboard  blackbody  can  be  
established  based  on  the  GSICS  and  the  telemetry  data  of  some  key  optical  components  of  FY-2D  
satellite.  Some  preliminary  validating  efforts  for  these  revising  models  were  also  carried  out  in  this  
research.
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ENHANCING THE USE OF HYPERSPECTRAL RADIANCES IN THE 
WATER VAPOUR ABSORPTION BAND AT ECMWF

Reima Eresmaa , Anthony P. McNally
ECMWF

ABSTRACT
The assimilation of Atmospheric Infrared Sounder and Infrared Atmospheric Sounding Interferometer radiances at the European
 Centre  for  Medium-range  Weather  Forecasts  relies  heavily  on  use  of  long-wave  channels,  that  are  primarily  sensitive  to  
tropospheric  carbon  dioxide  absorption.  Channels  used  in  the  water  vapour  absorption  region  constitute  only  5%  of  all  
assimilated channels, suggesting an under-exploitation of the spectral coverage provided by the hyperspectral instruments.

The ongoing work aims at enhancing the use of water vapour -sensitive data in the near future. Special care has been taken on 
channel  selection,  in  order  to  minimize  sensitivity  to  background  humidity  errors  in  the  upper  stratosphere.  Furthermore,  
procedure for deriving cloud flags is revised to improve the usage of clear channels that are insensitive to underlying cloud. First 
results from the enhanced use are encouraging and include improved observation fit statistics on independent radiosonde and 
radiance data, together with a positive medium-range impact on headline forecast scores.
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ASSIMILATION OF SATELLITE RADIANCES IN ALL SKY CONDITIONS 
AT ECMWF

Alan Geer , Fabrizio Baordo , Stefano Migliorini , Stephen English
ECMWF

ABSTRACT
Microwave  observations  are  assimilated  operationally  at  ECMWF  over  ocean  surfaces  in  all  sky  conditions,  whether  clear,  
cloudy or precipitating. The assimilation of imaging channels helps improve analyses and short-range forecasts of water vapour, 
cloud  and  precipitation.  Recently  the  observation  operator  has  been  improved  by  modelling  the  optical  properties  of  snow  
hydrometeors  using  discrete-dipole  snowflakes  rather  than  Mie  spheres.  This  has  allowed the  assimilation  of  the  SSMIS 183 
GHz water-vapour  sounding  channels  in  all-sky  conditions,  which  brings  significant  benefits  through  the  4D-Var  tracer  effect.  
Improvements first become visible in the short-range wind forecasts near the jet-stream. These improvements persist in the wind
 fields through the forecast range in the extra-tropics and spread to mass fields from around day 5 onwards. This is the first time 
that all-sky assimilation has been shown to benefit medium-range forecast scores. 

Research is also continuing into the assimilation of infra-red observations using the all-sky framework. From a data assimilation 
point of view, the radiative transfer of clouds is a significantly harder problem in the infra-red than in the microwave. However, 
these issues are least serious in the water vapour sounding channels. Hence, the water vapour channels will be the first target 
for  experimentation  and  it  is  hoped  that  they  will  bring  forecast  benefits  similar  to  those  obtained  in  the  microwave  183  GHz  
channels. In both the microwave and infra-red, it remains very difficult to extend the all-sky approach to temperature sounding 
channels, but the latest results in this area will also be presented.
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A ROBUST OBSERVATION OPERATOR AND ASSOCIATED 
BACKGROUND COVARIANCES TO ASSIMILATE RAIN MICROWAVE 

RADIANCES INTO CLOUD-PERMITTING MODELS
Ziad Haddad 1 , Jeffrey Steward 2 , Hsiao-Chieh Tseng 2 , Tomislava Vukicevic 3 , Shuhua Chen 2 , 

Svetla Hristova-Veleva 1

(1) JPL Jet Propulsion Laboratory , (2) Universiy of California , (3) NOAA

ABSTRACT
To assimilate microwave radiances over clear regions as well as heavily precipitating cells, one needs an observation operator 
that can accurately simulate the brightness temperatures due to the emission and scattering of the condensation as well as the 
emission  from  the  background,  without  straining  the  computational  resources,  and  while  minimizing  the  impact  of  poorly  
modeled  variables  such  as  the  hydrometeor  descriptors.  We  have  developed  such  an  operator  using  canonical  correlation  
analysis and a non-linear localization/interpolation approach, to be used in conjunction with a representation of the covariances 
of the background model variables that exploits the empirical horizontal decorrelation of their vertical principal components. The 
resulting  operator  is  indeed  insensitive  to  the  details  of  the  microphysical  variables  (indeed,  it  can  simultaneously  represent  
several  microphysical  schemes),  and  it  is  inexpensive  to  use  in  assimilating  instantaneous  data  that  the  Tropical  Rainfall  
Measuring Mission's Microwave Imager (TMI) or the Advanced Microwave Scanning Radiometer (AMSR) typically measure over
 tropical  cyclones.  Preliminary  simulations  starting  with  synthetic  window-channel  microwave  "measurements"  that  were  
forward-calculated from a specific time step in a hurricane simulation, along with a horizontally uniform background, show that 
the  operator  successfully  localizes  the  condensation,  water  vapor,  vertical  motion  and  temperature  fields,  and,  indeed,  
generates  a  vortex  that  is  remarkably  similar  to  the  original  simulated  hurricane  at  that  time  step,  from  the  synthetic  
measurements alone.

We  present  this  method  applied  to  the  Hurricane  WRF  (HWRF)  model  and  the  Hurricane  WRF  Satellite  Simulator  for  the  
representation of  the TMI radiances trained on simulations of  2010's Hurricane Earl.  The approach is  in general  applicable to 
any nonlinear observation and can serve as an important tool in the data assimilation toolbox.
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EXPERIMENTAL ASSIMILATION OF SPACE-BORNE CLOUD RADAR 
AND LIDAR OBSERVATIONS AT ECMWF
Marta Janiskova , Sabatino DiMichele , Edouard Martins

ECMWF

ABSTRACT
Observations  providing  three-dimensional  information  on  clouds  from  space-borne  active  instruments  as  CloudSat  and  
CALIPSO (Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations) are already available and new missions, such as 
EarthCARE (Earth  Clouds,  Aerosols  and Radiation  Explorer)  should  appear  in  the near  future.  The challenge is  to  assimilate  
these  novel  sources  of  data  into  a  numerical  weather  prediction  (NWP)  system  to  achieve  a  better  knowledge  about  the  
atmospheric state, and possibly to improve the weather forecasts. Research activities are ongoing at the European Centre for 
Medium-Range  Weather  Forecasts  (ECMWF)  to  exploit  space-borne  cloud  radar  and  lidar  observations  for  monitoring  and  
assimilation.

The presentation will  summarise the developments and experimentations done to make use of  these new observations in the 
ECMWF system. First, the forward operator used to transform model output into the equivalent radar and lidar observations will 
be  briefly  described  together  with  other  important  components  of  the  assimilation  system  (such  as  definition  of  observation  
errors,  quality  control  and  bias  correction).  Then,  the  results  from  assimilation  experiments  using  variational  technique  to  
assimilate cloud observations from CloudSat and CALIPSO (separately or in combination) will be presented.
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THE USE OF FENGYUN SATELLITE DATA IN SHORT-RANGE 
PRECIPITATION FORECASTING IN CHINA

Ruixia Liu 1 , Chen Hongbin 2 , Chen Dehui 1

(1) CMA China Meteorological Administration , (2) Chinese Academy of Sciences

ABSTRACT
NWP Model is the main tool of weather prediction. How good the prediction of NWP model depends on initial condition. Initial 
conditions for numerical weather predictions are obtained from various atmospheric observation systems. Due to the lacking of 
sounding data,  the mesoscale high moisture field cannot  be reflected correctly,  it  will  result  in  bias between forecast  and real  
observation,  and  result  in  the  Spin-Up  problem  of  Model.  The  "spin-up"  problem  is  one  of  the  most  serious  problems  for  
short-range precipitation forecasting. It is the time taken for an NWP model to reach a state of statistical equilibrium under the 
applied forcing. By solving the spin-up problem, short-range forecasting can be improved, thereby improving hazardous weather 
warnings. Better warnings of thunderstorms, winter storms, flash floods, hurricanes, and other severe weather help to save lives,
 preserve  property,  and  benefit  commercial  interests.  The  motivation  for  this  research  is  to  mitigate  the  spin-up  problem  by  
providing better initial conditions using satellite data and estimate the impact of satellite in precipitation forecast.

Satellite  observations  play  a  growing  role  in  many  aspects  of  the  work  of  weather  forecast.  In  this  paper,  we  assimilated  
FengYun satellite data into LAPS (The Local Analysis and Prediction System) model which is developed by NOAA ESRL. The 
analyzed  3D  cloud  parameter  by  LAPS  is  used  to  initialize  GRAPES  model  to  predict  precipitation  in  2008  in  China.  Three  
prediction tests have been carried out including “cold start”, “hassat”  and “hasnosat” and estimate the impact of satellite data to
 precipitation forecast. The results indicate that FengYun Satellite data can improve the 1-6h precipitation forecast and eliminate 
the Spin-Up problem in the first 6h.
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THE IMPACT OF ASSIMILATING CLOUD-AFFECTED INFRARED 
RADIANCES INTO THE GEOS-5 DATA ASSIMILATION SYSTEM

Will McCarty
NASA Goddard Space Flight Center

ABSTRACT
This effort is expands the handling of infrared measurements within the Gridpoint Statistical Interpolation (GSI) data assimilation 
system to include observations affected by clouds.  The GSI is the atmospheric assimilation component of The Goddard Earth 
Observing  System  Model,  Version  5  (GEOS-5)  system  of  models.  Infrared  measurements  that  are  sensitive  to  clouds  are  
traditionally screened out via quality control.  These methods can discard ~85% of infrared channels within the window region. 
 It  is desirable to further incorporate these observations into the assimilation system, but there are difficulties including, but not 
limited  to,  the  nonlinear  nature  of  clouds  on  the  observations,  the  difficulty  of  detecting  multilayer  clouds  within  a  single  
field-of-view,  spectral  variations  in  cloud  emissivity,  and  the  separation  of  atmospheric  and  cloud  signatures.  This  effort  is  
focused on the incorporation of a graybody assumption into the observation operator and allowing the cloud top pressure to vary 
in  the minimization as part  of  the control  vector.  This  study presents  a  system that  adds the adjusted observation  operator,  
Jacobians, and variational cloud top pressure to the GSI.
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ASSIMILATION OF WATER VAPOR SENSITIVE INFRARED 
BRIGHTNESS TEMPERATURES DURING A HIGH IMPACT WEATHER 

EVENT
Jason Otkin

CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
A regional-scale Observing System Simulation Experiment (OSSE) of a high impact weather event across the central U.S. was 
used  to  examine  the  impact  of  water  vapor  (WV)  sensitive  infrared  brightness  temperatures  on  the  analysis  and  forecast  
accuracy. Vertical error profiles at the end of the assimilation period showed that the wind and temperature analyses were most 
accurate when observations sensitive to WV in the upper troposphere were assimilated; however, the largest improvements in 
the cloud and moisture analyses occurred after assimilating observations sensitive to WV in the lower and middle troposphere. 
The more accurate analyses at the end of the WV band assimilation cases lead to improved short-range precipitation forecasts 
compared  to  the  Control  case  in  which  only  conventional  observations  were  assimilated.  Equitable  threat  scores  were  
consistently  higher  for  all  precipitation thresholds during the WV band forecasts.  These results  demonstrate  that  the ability  of  
WV-sensitive  brightness  temperatures  to  improve  not  only  the  3D  moisture  distribution,  but  also  the  temperature,  cloud,  and  
wind fields, enhances their utility within data assimilation systems.
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EVALUATION OF ICE CLOUDS IN COSMO-DE WITH SATELLITE 
OBSERVATIONS

Sonja Reitter 1 , Axel Seifert 2 , Carmen Köhler 2 , Susanne Crewell 1

(1) Universität zu Köln , (2) DWD Deutscher Wetterdienst

ABSTRACT

Ice clouds have a large impact on the EarthŽs climate system due to their effects on the global radiation budget. A good description of ice 
clouds  is  therefore  a  major  challenge  for  both  climate  and  numerical  weather  prediction  (NWP)  models.  Meteosat  Second  Generation  
(MSG) Spinning Enhanced Visible and InfraRed Imager (SEVIRI) observed brightness temperatures (BTs) at 10.8 μ m are a good indicator 
for  clouds at  a  spatial  and temporal  coverage suitable  for  assimilation in NWP. The regional  NWP model  COSMO-DE of  the Deutscher  
Wetterdienst (DWD) is known to produce a bias concerning the occurrence of low BTs at this frequency. A novel two-moment cloud ice 
microphysical parameterization developed by Köhler and Seifert is able to distinctly reduce this bias. The question is, which part of the new 
microphysical scheme is actually responsible for this improved performance. In order to solve this issue, we perform sensitivity studies with 
the  model  and  evaluate  them  with  satellite  data.  We  make  use  of  CloudSat  Cloud  Profiling  Radar  (CPR)  and  Cloud-Aerosol  Lidar  and  
Infrared  Pathfinder  Satellite  Observations  (CALIPSO)  Cloud-Aerosol  LIdar  with  Orthogonal  Polarization  (CALIOP)  observations,  since  
they offer the so far unique opportunity to vertically resolve clouds from space. Both observation-to-model (CloudSat IWC retrieval) and 
model-to-observation (QuickBeam) approach are pursued, since the combination promises to provide the most complete picture.
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ASSIMILATION OF CLOUD INFORMATION INTO A SHORT-RANGE 
NUMERICAL WEATHER PREDICTION MODEL WITH AN ENSEMBLE 

KALMAN FILTER
Annika Schomburg , Christoph Schraff

DWD Deutscher Wetterdienst

ABSTRACT
Convection-permitting  short-range  numerical  weather  prediction  models  are  used  for  the  prediction  of  
small-scale phenomena such as heavy precipitation, thunderstorms, snowfall,  fog etc. The occurrence of 
all these phenomena are linked to clouds, thus a realistic simulation of clouds is a prerequisite to simulate 
these processes adequately. Moreover the quality of near-surface temperature forecasts also depends on 
the  accuracy  of  simulated  cloud  cover,  for  example  in  synoptically  stable  blocking  situations  where  the  
temperatures strongly depend on correct simulation of fog and low stratus coverage. Thus, the assimilation
 of cloud information, especially observations which are available on a dense spatial coverage and a high 
temporal  update  frequency,  is  expected  to  lead  to  improved  forecasts.  The  emerging  field  of  ensemble  
Kalman filters for operational data assimilation in numerical weather prediction offers new perspectives for 
the assimilation of unconventional data, because also variables which are not state variables of the model 
can be assimilated in a straightforward way,  and no adjoint  or  tangent-linear  versions of  the model  code 
and of the forward operator are needed.

We  will  present  an  approach  to  assimilate  cloud  information  from  satellite  cloud  products  based  on  
Meteosat SEVIRI into the COSMO model. In cloudy scenes relative humidity at cloud top and the cloud top 
height itself are used to weight the ensemble members in the ensemble Kalman filter, in cloudfree columns 
cloud cover for low, medium and high levels is used.

Single observation experiments for one analysis step in a synoptic high-pressure situation with low stratus 
clouds show that the assimilation of these variables “pulls” the atmospheric model profiles of humidity and 
cloud  variables  into  the  right  direction.  Sensitivity  studies  varying  observation  thinning,  localization  and  
other settings are carried out in cycled experiments and analyzed with respect to ensemble spread, to find 
an optimal setup in an operational data assimilation environment.
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ASSIMILATION OF PRE-GPM CONSTELLATION MICROWAVE 
RADIANCES OVERLAND IN THE GODDARD HIGH-RESOLUTION WRF 

ENSEMBLE DATA ASSIMILATION SYSTEM
Sara Zhang 1 , Arthur Hou 1 , Xin Lin 1 , Philippe Chambon 2 , Ana Barros 3 , Milija Zupanski 4

(1) NASA Goddard Space Flight Center , (2) Météo-France , (3) Duke University , (4) Colorado State University

ABSTRACT
The  Global  Precipitation  Measurement  (GPM)  mission  to  be  launched  in  2014  will  usher  in  a  new  era  of  precipitation  
observations  from  a  constellation  of  microwave  sensors.  While  assimilation  of  precipitation-affected  radiances  into  numerical  
weather prediction systems has shown promising potential in improving cloud and precipitation in analyses and forecasts, it also 
brings  new  challenges  to  data  assimilation  systems.  To  effectively  use  radiance  observations  under  cloudy  and  precipitating  
conditions,  an  assimilation  system  requires  forecast  error  covariances  that  capture  temporal  and  spatial  variability  of  
precipitation and clouds, and observation operators that can adequately represent non-linear microphysics and radiative transfer
 processes of clouds and precipitation. A WRF ensemble data assimilation system (Goddard-EDAS) has been developed at the 
NASA  Goddard  Space  Flight  Center  to  assimilate  precipitation  information  at  high  spatial  resolution  with  a  flow-dependent  
forecast  error  covariance  and  a  non-linear  all-sky  radiance  observation  operator.  We  present  results  of  assimilating  
precipitation-affected  microwave  radiances  from  a  pre-GPM  constellation  overland  in  the  southern  France  and  the  southeast  
Appalachian  region  of  the  United  States.  Sensitivities  to  the  observation  error  and  background  error  covariance  as  well  as  
observation channel selection are examined. Observational bias correction for all-sky radiance is developed based on innovation
 statistics  and  a  situation-dependent  bias  estimation  model.  The  data  impact  is  assessed  with  independent  ground-based  
precipitation  observations  and  evaluated  in  applications  to  hydrologic  simulations.  Results  show  that  the  assimilation  of  
multiple-instrument  radiances  in  precipitating  areas  improves  quantitative  precipitation  estimates/forecasts,  and  the  impact  
carries onto hydrologic simulations in mountain region.
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GLOBAL CLOUD PROPERTY CONTINUITY FROM MODIS TO SUOMI 
NPP SENSORS

Bryan Baum 1 , W. Paul Menzel 1 , Elisabeth Weisz 2 , Nadia Smith 2 , Andrew Heidinger 3 , Shaima 
Nasiri 4

(1) SSEC Space Science and Engineering Center , (2) CIMSS Cooperative Institute for Meteorological Satellite Studies , (3) 
NOAA/NESDIS/STAR , (4) +++OTHER+++

ABSTRACT
For  more  than  thirty  years,  polar-orbiting  satellite  platforms  have  provided  an  imager  and  a  sounder,  beginning  with  the  
Advanced  Very  High  Resolution  Radiometer  (AVHRR)  and  the  High  Resolution  Infrared  Radiometer  Sounder  (HIRS).  The  
AVHRR took data at a lower spectral resolution (only in window channels) but at a high spatial resolution, while HIRS provided 
primarily infrared (IR) data in absorbing channels but at a lower spatial resolution. Cloud property records exist over this decadal 
record  for  each  individual  sensor  but  not  from  merged  sensor  data.  The  Moderate  resolution  Imaging  Spectroradiometer  
(MODIS)  on  the  NASA  Earth  Observing  System  Terra  and  Aqua  platforms  provides  data  at  a  greater  spatial  and  spectral  
resolution than AVHRR, and the sounder has advanced to hyperspectral sensors. The question we address is: how do we show 
continuity in cloud properties over this decadal record? The focus of this presentation is to demonstrate continuity in the cloud 
top  pressure/height  (CTP/CTH)  products  obtained  from  sensors  on  the  NASA  Earth  Observing  System  Terra  and  Aqua  
platforms to those on the Suomi National Polar-orbiting Partnership (S-NPP) platform. In particular, we will present an analysis of
 the  MODIS  Collection  6  global  CTP/CTH  from  the  Terra/Aqua  platforms  and  similar  products  from  both  the  Visible  Infrared  
Imager  Radiometer  Suite  (VIIRS)  and  the  Crosstrack  Infrared  Sounder  (CrIS)  on  the  S-NPP  platform.  A  novel  space-time  
gridding  (STG)  method is  adopted  for  the  comparison  of  global  cloud products  from the  various  sensors.  The STG approach 
provides a flexible way to filter the cloud products similarly for each sensor, thus facilitating global product comparisons. We will 
briefly discuss the retrieval algorithms for the MODIS, VIIRS, and CrIS. The VIIRS imager lacks infrared (IR) spectral bands that 
are  sensitive  to  absorption  by  carbon  dioxide  or  water  vapor.  The  use  of  such  bands  provides  greater  sensitivity  to  CTP  
estimation than can be obtained from use of IR window bands alone. The lack of absorbing IR bands has the most impact on the 
inference of CTP/CTH for semi-transparent ice clouds. However, CrIS provides data in both the carbon dioxide and water vapor 
spectral regions but at a lower spatial resolution than VIIRS. We will also demonstrate CTP/CTH improvement through merging 
the information content from both the VIIRS and CrIS sensors. In summary, we will demonstrate a comparison of global gridded 
CTP/CTH products from the individual sensors, and also what may be gained by merging data from VIIRS and CrIS. Our work 
provides a framework for improving the continuity of cloud properties from the beginning of the satellite record.
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THE ROLE OF CLOUDS IN THE RADIATION BUDGET IN THE 
SOUTHERN OCEAN

Alejandro Bodas-Salcedo
Met Office

ABSTRACT
We  study  the  top-of-atmosphere  (TOA)  outgoing  shortwave  radiation  (OSR)  biases  in  the  Southern  Ocean  in  the  
atmosphere-only models of the Coupled Model Intercomparison Project phase 5 (CMIP5) models. The reduction of these biases 
is  important  to  minimise sea-surface temperature  biases when these models  are  coupled to  dynamic  oceans.  We present  an 
initial climatological analysis that shows that models tend to show a low OSR over the Southern Ocean, although the ensemble 
shows a large variability. A more detailed analysis is carried out with a subset of models that have submitted diagnostics to the 
Cloud  Feedback  Model  Intercomparison  Project  phase  2  (CFMIP2).  We  composite  daily  data  around  cyclone  centres  in  the  
latitude band between 40°S and 70°S during the summer season. The results show that most of the model biases occur in the 
cold  air  side  of  the  cyclone  composite,  and  that  the  cyclone  composite  accounts  for  most  of  the  climatological  error  in  that  
latitude band. We then use ISCCP cloud properties to classify clouds into different  regimes over the Southern Ocean using a 
clustering technique, and composite the cloud regimes around cyclone centres. This allows us to relate the cloud regimes and 
their  associated  radiative  biases  with  the  meteorological  conditions  in  which  they  occur.  The  results  show  that  the  regime  
labelled  as  'mid-level'  is  the  main  contributor  to  OSR  biases,  and  dominate  the  error  in  most  of  the  domain  of  the  cyclone  
composite.  The  cloud  regimes  are  defined  using  cloud  properties  retrieved  using  passive  sensors,  and  therefore  subject  to  
errors.  We use information  from the CALIPSO lidar  to  investigate  in  more  detail  the  properties  of  the  mid-level  cloud regime.  
That  cloud  regime  is  dominated  by  two  main  cloud  types;  cloud  with  tops  at  mid-level,  and  low-level  cloud  misclassified  as  
mid-level. Based on these results, new developments that improve the simulation of these cloud types should help reducing the 
biases in the simulation of solar radiation budget in the Southern Ocean in climate models.
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A PROCESS-ORIENTED EVALUATION OF A EUROPEAN EARTH 
SYSTEM MODEL (EC-EARTH) USING NEARLY THREE DECADES OF 

THE CM-SAF'S CLARA-A1 DATA
Abhay Devasthale , Ulrika Willen

SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT

Confronting climate models with observations is essential to understand strengths and improve upon their weaknesses as these 
models  are used to  project  future  climate changes under  different  scenarios.  Due to  their  continuity  and global  coverage,  the 
geophysical  products derived from satellite  based sensors are often used for  this  purpose.  The evaluation of  a climate model  
using these products can be done in a variety of ways, for example, comparing climatologies, applying satellite simulators, etc, 
and each of these methods has its advantage and limitation. Apart from the fact that the models should realistically reproduce 
climatologies of important geophysical variables, it is also equally important that the climate models are able to faithfully simulate
 various modes of natural variability, which are intrinsically tied to the representation of processes and their couplings.

Therefore, here we focus on process-oriented evaluation wherein we select five major modes of natural variability occurring in 
the different parts of the globe and assess how the EC-EARTH model is able to simulate cloud and radiation properties during 
different  phases of  these modes.  The selected  modes are  Arctic  and North  Atlantic  Oscillations  (AO/NAO),  El  Nino  Southern  
Oscillation (ENSO), North Pacific Index, Indian Ocean Dipole, and Double ITCZs. 

For the present study, we use EC-EARTH AMIP runs with prescribed observed SST and Sea-Ice for the period 1978 to present. 
The observational data are from CM-SAF’s newly released CLARA-A1 archive that dates back to 1982.
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EXPLORING CHANGES IN NORTH AMERICAN CLOUDINESS USING 
THE PATMOS-X AVHRR CLOUD CLIMATE RECORD

Michael Foster 1 , Andrew Heidinger 2 , Andi Walther 3

(1) University of Wisconsin-Madison , (2) NOAA/NESDIS/STAR , (3) CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
NOAA’s  Advanced  Very  High  Resolution  Radiometer  (AVHRR)  5-channel  record  begins  in  1981  and  represents  over  three  
decades of continuous cloud measurements. The Pathfinder Atmospheres Extended (PATMOS-x) team processes this record 
with the goal of making it  suitable for climate applications. This entails using inter-sensor consistent algorithms and calibrated 
radiances, as well as accounting for orbital drift and quantifying multiple oft-correlated sources of uncertainty. This PATMOS-x 
cloud climate record reports  long-term changes in  cloudiness and related optical  properties  over  certain  regions of  the globe.  
The continent  of  North America is  one such region.  This  study looks at  trends on cloudiness and related optical  and physical  
properties over North America and explores the question of whether these trends are statistically defensible, and if so how the 
corresponding  changes  in  radiative  properties  impact  the  North  American  energy  budget.  Independent  validation  against  
surface-based measurements  as well  as  comparison with  the EUMETSAT Satellite  Application Facility  on Climate  Monitoring  
(CM-SAF) AVHRR-based cloud climate record are included. Analysis includes tracking temporal changes in joint histograms of 
cloud-top-pressure and optical-depth and relative occurrence of identifiable cloud regimes.
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TRENDS AND VARIABILITY IN CLOUD HEIGHTS AND CLOUD MOTION 
VECTORS BASED ON 13 YEARS OF POLE-TO-POLE OBSERVATIONS 

FROM MISR
Michael Garay , Kevin Mueller

JPL Jet Propulsion Laboratory

ABSTRACT
Launched onboard NASA’s Terra EOS satellite in late 1999, the MISR instrument has been acquiring high quality scientific data 
on  clouds,  aerosols,  and  land  surfaces  since  early  2000. The  recently  released  Level  2  Cloud  product  provides  an  ongoing  
13-year record of  cloud-top heights (CTH) and height-resolved cloud motion vectors (CMVs). The MISR products are unique 
because  they  provide  a  nearly  pole-to-pole  view of  clouds  on  the  daylit  portion  of  the  globe  from a  single  instrument  using  a  
consistent  set  of  retrieval  algorithms. The retrievals  are  relatively  insensitive  to  instrument  calibration  changes  because they  
rely on fast feature matching algorithms that depend only on relative brightness values, rather than the absolute magnitude of 
the  brightness. Height-resolved  CMVs  are  gridded  at  17.6  km  spatial  resolution,  which  reveals  fine  details  of  global  wind  
field. CTH and the cross-track component of the winds are gridded at an even higher 1.1 km resolution. The vertical precision 
of all these retrievals is better than 500 m, yielding important information on interannual and long-term trends.
 
We will describe the MISR Level 2 Cloud products in detail and discuss some derived parameters, including the global curl and 
divergence fields, and compare these parameters to retrievals from scatterometers and information from global models. Global 
and regional trends in CTH will be discussed, along with recent work assimilating the MISR CMVs being carried out at the Naval 
Research Laboratory in Monterey, California.
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TOWARD AN OPERATIONAL SKY COVER ANALYSIS FROM 
GEOSTATIONARY SATELLITE CLOUD PRODUCTS VIA A LINEAR 

OPTIMIZATION METHODOLOGY
Jordan Gerth

CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
The United States National  Weather Service (NWS) produces public forecasts in the digital  era through the maintenance of a 
graphical database consisting of various sensible weather elements.  Despite improvements to the presentation of the National 
Digital Forecast Database (NDFD) since its inception, the sky cover grid remains one of the elements that is continually fraught 
with  discontinuities  between  NWS  forecast  office  areas  of  responsibility.  This  is  in  part  due  to  the  lack  of  a  consistent  
understanding  of  the  sky  cover  quantity  among  NWS  forecasters.  To  compound  the  problem,  many  numerical  weather  
prediction (NWP) models  do not  provide reasonable  sky cover  output  that  can contribute  as an initial  state  for  the NDFD sky 
cover grid. Consequently, significant forecaster time is required for building, correcting, discussing, and updating the NDFD sky 
cover grid on every shift, because no definition for sky cover exists, nor is it easy to define.

The Geostationary Operational Environmental Satellite (GOES) five-channel imagers provide observational coverage of much
 of the central and eastern Pacific Ocean, the Americas, and the Atlantic Ocean, and have the spatial and temporal resolution 
over the United States for cloud information to produce a sky cover product that is similar to the working definition employed 
by the NWS.  Though there have been long-standing cloud products from GOES, including effective cloud amount, that  will  
provide a foundation for the sky cover product, additional optimization is necessary to reconcile the satellite observations, human
 surface  weather  observations,  and  human-produced  nationwide  NDFD  cloud  forecasts  with  the  final  sky  cover  product.  
Beyond the differences in observational geometry, there are also tendency and opacity considerations for which to account.

An  algebraic  technique  known  as  linear  optimization can  be applied  to  reconcile  the sky  cover  product with  the  
forecaster-produced  NDFD  sky  cover  grid.  Linear  optimization  requires  the  use  of  an  objective  function,  which  can  be  
minimized or maximized relative to the constraints.  The objective function for the idealized sky cover grid is a minimization of 
the absolute difference between the NDFD sky cover grid and the sky cover product at each grid point for the analysis time.  A 
set  of  coefficients  and  scalars  are  produced  which  can  be  applied  to  subsequent  forecast  times  to  increase  the  skill.  This  
presentation outlines the strategy and performance of the technique.

Furthermore,  this  technique  can  be  expanded  to  produce  a  new sky  cover  analysis  and  forecast  from NWP models.  While  
modern NWP models all maintain cloud quantities as part of the moisture and radiative budgets, such values are not necessary 
indicative  of  the  prevailing  sky  condition  as  a  result  of  parameterizations  and  empirical  formulations  involving  non-cloud  
variables.  Ideas for verifying model cloud analyses are also investigated.
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EXTENSION OF THE NOAA AVHRR PATMOS-X CLOUD CLIMATE 
RECORD TO OTHER NOAA SENSORS (GOES AND VIIRS)

Andrew Heidinger 1 , Andi Walther 2 , Michael Foster 2 , Denis Botambekov 2

(1) NOAA , (2) CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
The  NOAA Pathfinder  Atmospheres  Extended  Project  (PATMOS-x)  has  generated  cloud  and  aerosol  climate  records  for  the  
period  from  1981  to  2012.  This  AVHRR  version  of  PATMOS-x  is  available  via  the  NOAA  National  Climatic  Data  Center  
(NCDC).  The current AVHRR (NOAA-19) is the last in the series flown by NOAA.  The AVHRR’s replacement is the Visible 
Infrared Imaging Radiometer Suite (VIIRS) which flies on the Suomi-NPP satellite.  VIIRS offers advances over the AVHRR in 
terms  of  spectral  information  and  spatial  resolution.    This  work  explores  the  ability  to  extend  the  PATMOS-x  records  onto  
VIIRS.  We  propose  to  use  the  AVHRR  channel  set  on  VIIRS  and  to  use  the  full  VIIRS  channel  subset  to  help  estimate  
uncertainty.  PATMOS-x has been processed on the entire VIIRS record at the NPP Atmospheric PEATE at the University of 
Wisconsin.

In addition, PATMOS-x has been applied to the NOAA GOES Imager data record.  GOES provides channels in the H2O and CO
2 absorption bands that are missing on both VIIRS and AVHRR.  The work will demonstrate the advantages in some key cloud 
climate records, such a cirrus cloud properties, to having these channels.  The GOES PATMOS-x data exist from 2006 to 2012 
with an hourly temporal resolution.  These data are too short for climate analysis but provide important data to test the impacts 
of  diurnal  sampling  for  the  AVHRR/VIIRS  records.  Work  is  underway  to  extend  PATMOS-x  back  to  1995  on  GOES.  
PATMOS-x might  also extend back to  1980 on the soon to  be released GridSat  data from NCDC which provides near  global  
coverage from the ISCCP B1 archive.

This presentation will  also highlight some scientific results from the PATMOS-x team with the latest PATMOS-x data.  These 
results include studies on convective clouds and regional trends over North America.

241

17

SESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

299

SYNERGISTIC RETRIEVALS OF ATMOSPHERIC ICE
Gerrit Holl , Stefan Buehler , Jana Mendrok

Luleå University of Technology

ABSTRACT
An  accurate  representation  of  atmospheric  ice  remains  a  significant  challenge  in  atmospheric  models.  Existing  operational  
satellite-based sensors are suboptimal to measure properties of ice clouds and of frozen precipitation.  To better constrain the 
models and improve our understanding of atmospheric ice, there is a need for improved space-based measurements.  Existing 
products from operational sensors use measurements in the visible, near infrared, thermal infrared, or microwave at frequencies 
up to 183 GHz.  Active sensors,  using radar or  lidar,  can derive profiles and can provide more accurate measurements than 
passive sensors.  However, they are scientific rather than operational and have a much smaller spatial and temporal coverage 
than passive sensors.  Therefore, they are suitable for process studies, but not for studies in long-term trends.  Sensors with 
higher frequency passive microwave or sub-millimeter channels, at frequencies ranging from 183 GHz up to beyond 1 THz, have
 been shown to  be  able  to  improve  ice  cloud  measurements.  Such  instruments  have  been  proposed  and  aircraft  prototypes  
exist, but no down-looking sub-millimeter instruments have been launched into space to date.

In this study, we explore the synergies between different retrieval techniques for atmospheric ice.  We use retrieval simulations 
to  look  at  the  synergy  between  various  combinations  of  passive  microwave,  sub-millimeter,  thermal  infrared  and  radar.  For  
operational combinations where sensors already exist, such as microwave/infrared, we also explore a statistical retrieval based 
on  collocations  between  NOAA-18  and  the  A-Train  satellites  CloudSat  and  CALIPSO,  that  provide  more  accurate  cloud  
properties  than  passive  sensors  can  obtain.  The  study  compares  the  (synergistic)  retrieval  from  simulations  and  from  
collocations.  Finally,  we  will  apply  results  to  existing  aircraft  prototypes,  upcoming  instruments  and  proposed  instrument  
concepts.
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GENERATING CONSISTENT CLOUD PROPERTY DATASETS FROM 
AVHRR-HERITAGE SENSORS BASED AN OPTIMAL ESTIMATION 

RETRIEVAL ALGORITHM
Rainer Hollmann 1 , Martin Stengel 2 , Matthias Jerg 2 , Stefan Stapelberg 2 , Caroline Poulsen 3

(1) Deutscher Wetterdienst , (2) DWD Deutscher Wetterdienst , (3) RAL Rutherford Appleton Laboratory

ABSTRACT
Within  the  ESA  Climate  Change  Initiative  (CCI)  Cloud  project  the  synergetic  capabilities  of  past,  existing,  and  upcoming  
European  and  American  satellite  missions  are  investigated  aiming  at  the  composition  of  long-term  coherent  cloud  property  
datasets.  The  synergetic  approach  allows  not  only  for  improved  accuracy  and  extended  temporal  and  spatial  sampling  of  
retrieved  cloud  properties,  better  than  those  provided  by  single  instruments  alone,  but  potentially  also  for  improved  
(inter-)calibration  and  enhanced  homogeneity  and  stability  of  the  derived  time  series.  Such  advances  are  required  by  the  
scientific community to facilitate further progress in satellite-based climate monitoring, which leads to a better understanding of 
climate. In this presentation the focus is placed on an description of an optimal estimation retrieval framework, which consistently
 applied  to  the  AVHRR  heritage  channel  of  MODIS,  AATSR  and  AVHRR,  and  the  cloud  property  datasets  composed  of  
corresponding  retrieval  results.  Besides  the  derived  cloud  properties  themselves  associated  uncertainty  estimates  will  be  
presented  and  discussed.  This  highlights  the  benefit  of  the  used  optimal  estimation  retrieval  framework,  which  in  addition  
supports  consistence  among  the  retrieved  parameters  and  enables  the  homogeneous  generation  of  cloud  property  datasets  
composed  of  different  passive  imager  sensors.  Strengths  and  weaknesses  of  these  points  will  be  analyzed.  Furthermore,  
examples  of  the  evaluation  of  the  generated  cloud  property  datasets  will  be  presented  as  validation  against  references  
observations (e.g. A-Train and ground-based observations) and inter-comparison against other existing cloud property datasets 
(e.g. CM SAF, MODIS, ISCCP).
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RESOLVING CIRRUS OPTICAL DEPTH BIASES BETWEEN CALIOP 
AND MODIS USING IR RETRIEVALS FOR MODIS COLLECTION 6

Robert Holz 1 , Steve Platnick 2 , Ralph Kuehn 1 , Mark Vaughan 3 , Ping Yang 4

(1) University of Wisconsin-Madison , (2) NASA Goddard Space Flight Center , (3) NASA Langley Research Center , (4) Texas A&M

ABSTRACT
The  successful  launch  of  CALIPSO  and  CloudSat  in  June  2006  has  provided  for  the  first  time  global,  vertically  resolved  
observations  of  both  clouds  and  aerosols.  These  active  sensors  provide  nearly  coincident  observations  with  the  MODIS  and  
AIRS on the Aqua platform. The combination of the active and passive cloud observations has provided a truly new capability to 
better  understand  the  composition  and  distribution  of  clouds  and  aerosols.  A  recent  IR  radiative  closure  analysis  using  
co-located single layer cirrus retrievals from MODIS and CALIOP has found a bias between the two (MODIS larger than CALIOP
 by  a  significant  amount).  As  part  of  this  effort  we  developed  and  implemented  an  IR  cirrus  OT  retrieval  designed  to  be  a  
reference  for  to  compare  the  CALIOP  and  MODIS  retrievals.  Recent  reprocessing  of  selected  MODIS  data  at  the  SSEC  
atmospheric  PEATE  has  enabled  generation  of  retrievals  with  a  modified  version  of  Collection  5  ice  cloud  Look  Up  Tables  
(LUTs) that eliminate a forward scattering numerical artifact and reduce the retrieved optical thickness. The main questions that 
where investigated in this effort was to: 1) Investigate uncertainties in the single scatter calculations used as part of the MODIS 
retrieval of cloud optical depth and effective radius. 2) Investigate biases in the CALIOP retrieval of cirrus optical depth resulting 
from an incorrect multiple scattering correction and/or lidar ratio used as part of the retrieval process.

250

110

SESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference302

COMBINING GROUND- AND SATELLITE-BASED OBSERVATIONS TO 
ANALYSE CLOUD FRONTAL SYSTEMS

Anja Hünerbein , Hartwig Deneke , Andreas Macke
Leibniz-Institute for Tropospheric Research

ABSTRACT
A method is presented to analyse the cloud life cycle of frontal systems passing European super sites. This
 method combines information on the vertical profiles of cloud properties from ground-based observations 
with information on the spatial variability of cloud products from satellite-based observations. 

First, the representativeness of the cloud profiled at the site for the surrounding cloud field is analysed. To 
this end, we have used a forward model and Cloudnet products to simulate the satellite observations over 
the  super  site.  The  comparison  of  the  synthetic  satellite  radiances  with  those  observed  by  the  Meteosat  
SEVIRI instrument provides insights into the scale differences of the observations, and the uncertainties of 
the derived cloud profiles. This knowledge provides the motivation to combine the cloud products from the 
satellite with ground measurement to characterize the passing cloud frontal systems over the sites. 

In order to analyse the history of  a cloud system which passes the super sites, we have calculated back 
trajectories for different stages of the cloud system. The trajectories have been used to study e.g. the life 
time of the cloud, changes of the cloud phase and the evolution of cloud microphysics. A case study with a 
cold front passing Lindenberg has been applied as a test bed. In a further step, we will  apply a statistical 
analysis approach by utilising a one year dataset together with a classification of  weather type based on 
circulation for Europe.
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PPS-PROB: A PROBABILISTIC CLOUD MASKING APPROACH 
APPLIED TO AVHRR AND VIIRS DATA FOR CLIMATE AND 

NOWCASTING APPLICATIONS
Karl-Göran Karlsson

SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
The definition of a more flexible cloud mask in satellite imagery compared to the traditional fixed cloud mask is desired for many 
applications. It would better allow for the user to account for inherent uncertainties in the resulting cloud mask. In addition, the 
concept could also facilitate defining a cloud algorithm that is more independent on the actual number of channels of an imager, 
thus enabling functionality with any set of channels. 

This study presents results from a probabilistic approach developed from previous experiences of cloud indexing and applied to 
an existing multispectral cloud processing software (NWC SAF Polar Platform System package = PPS). The basic idea is that 
the  accumulated  distance  to  cloud  thresholds  from a  well-tuned  cloud  screening  method  could  be  used  as  a  measure  of  the  
uncertainty of the resulting cloud mask. However, this requires detailed knowledge of the relative importance of individual image 
features  for  the  cloud  screening  process.  Consequently,  the  study  has  been  accompanied  by  extensive  comparisons  to  
reference  cloud  datasets  provided  by  the  CALIPSO-CALIOP  lidar  instrument.  Some  caution  has  also  been  made  taking  into  
account  that  there  is  a  limit  to  which  clouds that  can be detected  from passive  imagery  compared to  what  is  possible  from a 
cloud lidar.

Results are discussed and related to the standard PPS cloud mask as well as to more idealistic approaches such as the Naïve 
Bayesian  method  where  image  features  are  considered  as  completely  independent  from  each  other.  Examples  are  
demonstrated  for  typically  ill-conditioned  cases  such  as  clouds  in  an  aerosol-loaded  environment,  clouds  in  the  vicinity  of  
sunglints and clouds over cold snow- and ice-covered surfaces.
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PROBABILISTIC APPROACH TO CLOUD AND SNOW DETECTION ON 
AVHRR IMAGERY

Jan Musial , Stefan Wunderle
Universität Bern

ABSTRACT

The derivation of probability estimates complementary to various geophysical datasets has gained special attention over the last 
years.  The  information  about  the  confidence  level  of  provided  physical  quantities  is  required  to  construct  an  error  budget  of  
higher  level  products  and  to  correctly  interpret  the  final  results  of  a  particular  analysis.  Regarding  the  generation  of  products  
based  on  satellite  data  the  common  input  consist  of  a  cloud  mask  which  allows  discrimination  between  surface  and  cloud  
signals. Further the surface information is divided between snow and snow-free components. At any step of this discrimination 
process a misclassification in cloud/snow mask propagates to higher level products and may alter its usability. Within this scope 
a novel PCM method is proposed which provides three types of probability estimates between: cloudy/clear,  cloudy/snow and 
clear/snow conditions. As opposed to majority of available techniques which are usually based on decision-tree approach in the 
PCM algorithm all spectral, angular and ancillary information is used in a single step to retrieve the probability estimates from the
 pre-computed  Look  Up  Table  (LUT).  Moreover,  the  issue  of  derivation  of  a  single  threshold  value  for  a  spectral  test  was  
overcome  by  the  concept  of  a  multidimensional  information  space  which  is  divided  into  small  bins  by  an  extensive  set  of  
thresholds.  The  discrimination  between  snow  and  ice  clouds  and  detection  of  broken,  thin  clouds  was  enhanced  as  well  by  
means of the Invariant Coordinate System (ICS) transformation. It utilizes Principle Component Analysis to combine reflectance 
in AVHRR channel 0.6/0.8 μm or 1.6 μm or reflective part of 3.7 μm with thermal difference between 10.8 μm channel and skin 
surface temperature derived from NWP model. The study area covers a wide range of environmental conditions spanning from 
Iceland,  Europe  to  northern  parts  of  Africa  which  exhibit  diverse  difficulties  for  cloud/snow masking  algorithms.  The  retrieved  
PCM  cloud  classification  was  compared  to  PPSv2012  and  MOD35  collection  6  cloud  mask  SYNOP  weather  reports  and  to  
MOD10A1 collection 5 snow mask. The outcomes of conducted analyses prove the fine detection skills of the PCM method with 
comparable  or  better  results  than  the  reference  algorithm.  As  far  as  probability  estimates  are  concerned  there  are  very  few  
reference data sets available thus the acquired PCM results were compared only to the probabilistic PPS cloud masks provided 
by K.G. Karlsson. These two data sets were further validated by means of CALIPSO feature mask which ultimately confirm the 
high accuracy and usability of these algorithms.
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THE CLOUD TOP PROPERTIES FROM THE ATMOSPHERIC INFRARED 
SOUNDER VERSION 6 RELEASE

Shaima Nasiri 1 , Brian Kahn 2

(1) Texas A&M University , (2) NASA

ABSTRACT
The existing and new cloud products from the upcoming Version 6 release of the NASA-Aqua Atmospheric 
Infrared Sounder (AIRS) include cloud top height, effective cloud fraction, cloud thermodynamic phase, ice 
cloud optical thickness, and ice cloud effective diameter. A complete re-processing of the 10+ year AIRS 
record is in progress. We will describe several ongoing efforts that use the Version 6 cloud products to: (1) 
compare  pixel-scale  cloud  retrievals  between  the  Moderate  Resolution  Imaging  Spectroradiometer  
(MODIS) and AIRS as a function of scene complexity; quantify (2) aspects of the diurnal cycle, especially in
 the Tropics; (3) inter-hemispheric and seasonal differences in the composites of mid-latitude cyclones that 
highlight some important structural differences; and (4) Antarctic cloud cover and its variability as a function
 of  the  southern  annular  mode.  The  infrared-based  retrievals  of  AIRS provide  unique,  decadal-scale  and  
global  observations  of  clouds  over  the  diurnal  and  annual  cycles,  and  captures  variability  within  the  
mesoscale and synoptic scales, at all latitudes.
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CLOUD LIQUID WATER AND ICE IN THE MID-TROPOSPHERE: 
COMPARING OBSERVATIONS AND MODELS

Shaima Nasiri 1 , Katherine Pitts 1 , Hongchun Jin 2

(1) Texas A&M University , (2) Lanzhou University

ABSTRACT
Clouds  contribute  some  of  the  largest  uncertainties  to  global  climate  model  simulations  of  radiative  forcings  and  feedbacks.  
 Previous  studies  have  tried  to  narrow  down  sources  of  these  errors  and  determine  which  models  simulate  clouds  best  by  
comparing satellite observations to the IPCC CMIP3 and CMIP5 cloud parameter outputs, such as liquid water content, ice water
 content, and water vapor mixing ratio.  Midlevel clouds present particular difficulties to passive satellite remote sensing because
 they often underlie upper-level cirrus clouds and can have complicated cloud microphysics with the potential for both liquid water
 and  ice  crystals.  Midlevel  clouds  are  also  often  a  source  of  disagreement  among  climate  models.  In  this  presentation,  we  
introduce recent  analyses  of  ice,  water,  and mixed-phase mid-level  cloud and water  vapor  vertical  distributions  using  A-Train  
observations.  We  will  then  focus  on  comparing  these  observed  distributions  to  those  simulated  by  a  small  subset  of  CMIP5  
model  historical  runs.  We  are  particularly  interested  in  testing  sensitivity  to  the  definition  of  the  boundaries  of  the  mid-level,  
relationships  between  cloud  temperature  and  thermodynamic  phase,  vertical  distribution  of  water  content,  and  frequency  of  
mid-level and high cloud co-occurence.
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CLOUDS AS HARBINGERS OF WEATHER
William Rossow 1 , George Tselioudis 2

(1) City College of New York , (2) Columbia University

ABSTRACT
Cloudy sky appearance was used as an early weather forecasting tool. Today, satellite imagery of clouds and their motions is 
examined as part of the forecasting process. Recent and current attempts to represent clouds in atmospheric general circulation 
models  have  to  assume  the  existence  of  a  definable,  quantifiable  relationship  between  atmospheric  conditions  and  cloud  
properties.  Nevertheless,  global  satellite  cloud  observations  have  not  been  fully  exploited,  in  combination  with  other  
meteorological  measurements,  for  monitoring  weather  conditions  even  though  the  search  for  the  relationship  between  the  
atmospheric  circulation  and  cloud  properties  naturally  suggests  investigating  how  clouds  evolve  during  different  kinds  of  
meteorological  events.  The reverse approach is to use the cloud properties to identify these events,  especially extreme ones. 
The simplest version of this idea is that the mere presence of clouds indicates something about large-scale atmospheric vertical 
motions,  about  which  there  is  little  other  observational  information  available:  isolated  low  clouds  tend  to  be  associated  with  
downwelling and thicker high clouds tend to be associated with upwelling (as will be illustrated). More advanced versions of this 
idea,  now  being  investigated,  show  that  distinctive  cloud  property  distributions  are  associated  with  distinct  distributions  of  
meteorological  conditions.  These  early  results  will  be  discussed  from  the  perspective  of  using  cloud  patterns  to  augment  
information  about  weather  events  as  well  as  using  these  relationships  to  better  understand  cloud-climate  feedbacks.  The  
availability  of  nearly  30-yr  ISCCP  products  quantifying  the  weather-scale  variations  of  cloud  properties  over  the  globe,  
supplemented  by  numerous  other  satellite  measurements,  and  the  modern  reanalyses  of  the  global  atmospheric  circulation,  
makes this an opportune time to define the cloud-circulation relationship.

510

116

SESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference308

THE CLOUD COVER VERTICAL DISTRIBUTION AND ITS DIURNAL 
CYCLE OBSERVED FROM MULTI-GEOSTATIONARY DATA

Genevieve Seze 1 , Marcel Derrien 2 , Hervé Le Gléau 2 , Claudia Stubenrauch 1 , Artem Feofilov 1 , 
Raymond Armante 1

(1) Laboratoire de Météorolgie Dynamique/IPSL, CNRS et Université Pierre et Marie Curie , (2) Météo-France, Centre de 
Météorologie spatiale, Lannion

ABSTRACT

In  the  tropics,  the  cloud  cover,  its  vertical  distribution  and  the  precipitation  can  vary  strongly  with  the  diurnal  cycle.  A  good  
knowledge  of  this  cycle  is  important  to  understand  tropical  meteorological  and  climate  processes  as  it  modulates  the  energy  
redistribution in  the atmosphere through the radiative  heating and latent  heat  release profiles.  For  the cloud cover,  these last  
years,  the  CALIOP  lidar  and  CloudSat  radar  as  well  as  the  AIRS  and  IASI  sounder  measurements  with  improved  spatial  
resolution have brought new insight. However, the polar orbiting satellite measurements can not observe the full diurnal cycle of 
the cloud cover. This can only be done with geostationary satellite data.

For  the  need  of  the  MEGHA-TROPIQUES  experiment,  a  geostationary  cloud  data  set  has  been  developed.  This  data  set  
consists  of  cloud  classification  and  cloud  top  pressure  fields  obtained  from  the  application  of  the  SAFNWC  algorithm  to  the  
multi-spectral SEVIRI radiometer data on board the METEOSAT second generation satellite and to the GOES-E, GOES-W and 
MTSAT satellite data.These four sets of data allow to retrieve cloud parameters with one hour sampling or better over a large 
part of the tropical belt (35°S-35°N). 

Here  we  analyze  the  cloud  cover  diurnal  cycle  for  one  summer  and  one  winter  season  of  this  data  set.  Ocean  and  land  are  
studied  separately.  A  special  focus  is  given  to  the  cloud  cover  associated  with  convective  systems.  To  better  interpret  the  
geostationary data results, the coincident CALIPSO/CLOUDSAT/AIRS and IASI cloud data are used.
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DEVELOPMENT OF CLOUD OPTICAL PROPERTIES DURING CLOUD 
LIVE-CYCLES

Jennifer Slobodda 1 , Jürgen Fischer 1 , Anja Hünerbein 2 , Hartwig Deneke 2

(1) Freie Universität Berlin , (2) Leibniz-Institut für Troposphärenforschung

ABSTRACT
To get new insights into the formation and development of cloud systems over Europe we examine the evolution of their cloud 
optical properties over time. To this end we use data from the Spinning Enhanced Visible and InfraRed Imager (SEVIRI) on the 
geostationary  satellite  Meteosat  Second  Generation  (MSG).  We  track  the  cloud  system over  a  series  of  SEVIRI  images  and  
monitor the development of the cloud optical depth (COD), effective radius (Reff) and liquid water path (LWP) during this time. 
Ground-based  measurements  from  Jülich,  Leipzig  and  Lindenberg  are  used  for  comparisons  of  LWP  and  to  gain  additional  
information e.g. of the cloud phase or whether and when the cloud starts to precipitate. The values of COD and Reff are taken 
from a retrieval that we evolve at Free University Berlin. It is based on the method described by Nakajima and King (1990) and 
an optimal estimation procedure. For the forward simulations an extended version of the radiative transfer code MOMO (Fell and
 Fischer, 2001) is used. This version is capable of calculating terrestrial and atmospheric longwave emission and thus allows us 
to  include  the  3.9µm  channel  into  our  retrieval.  Previous  comparisons  to  the  data  from  the  retrieval  developed  at  the  Royal  
Netherlands Meteorological Institute (KNMI) show good agreement. A first examination of a case study shows a growth of the 
optical depth in parts of a cloud system that is still under development. In decaying parts of the system COD decreases but Reff 
gets larger.  LWP is calculated from the COD and Reff  and thus correlated to the evolution of  both properties.  The correlation 
between COD and LWP is somewhat higher though and thus the largest values of LWP are found in the same regions where 
COD is high.

442

118

SESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP



verbal presentation

2013 Meteorological satellite conference 

19tH aMerican Meteorological soc iety (aMs) satellite Meteorology, oceanograpHy, and cliMatology conference310

NIGHTTIME CLOUD PRODUCTS WITH THE VIIRS DAY/NIGHT BAND
Andi Walther 1 , Andrew K. Heidinger 2 , Steven D. Miller 3

(1) CIMSS/University of Wisconsin-Madison , (2) NOAA/NESDIS/STAR , (3) CIRA Cooperative Institute for Research in the 
Atmosphere

ABSTRACT
The  Suomi-NPP  satellite  is  now  in  its  second  year  of  data  product  generation.  One  of  the  unique  
features  of  SNPP/VIIRS  is  the  presence  of  pan-chromatic  visible  channel  that  operates  during  day  and  
night.  This  day/night  band  (DNB)  provides  useful  visible  reflectance  information  under  most  moon  
viewing  geometries.  Miller  and  Turner,  2009  and  Miller  et  al,  2012  have  shown  that  the  DNB  has  the  
capability to be used for cloud property algorithms. This abstract describes our efforts to incorporate the 
DNB and enhance the performance of the some of the VIIRS cloud products.  

Nocturnal  cloud  detection  suffers  from  the  low  information  content  in  poor  and  spectral  contrast  for  
certain low-level clouds. During the daytime hours, information from the visible band is used invariably 
as  part  of  cloud  detection,  particularly  over  dark  backgrounds  where  reflectance  provides  excellent  
contrast.  The missed detections at night lead to an underestimation of cloud fraction.    This may be 
particularly problematic for analysts seeking satellite-based guidance on fog hazards (e.g., in the vicinity 
of airports, near ports, etc.).  A more insidious issue is the unseen, subtle impact that these missed clouds
 can have on the retrieval of other environmental surface parameters, which use the cloud mask to ensure 
that their a priori assumptions about the scene being cloud-free are valid. We will present how we use the 
DNB for a cloud mask post processing step to help improve the current cloud mask.  Another potential 
use will be in the inclusion of DNB results in the NOAA probabilistic cloud mask (Heidinger et al., 2012).
 

Regarding  cloud microphysical  properties,  visible  reflectance  is  a  fundamental  measurement  for  
inferring cloud water path, particularly for liquid-phase clouds. Clouds rapidly become optically thick at 
thermal  infrared  wavelengths—saturating  the  brightness  temperature  signal  at  relatively  low  values  of  
liquid water path in comparison to the visible reflectance (where clouds are highly scattering), yielding no 
further information on the full water capacity of the cloud. This is the reason why nighttime observations 
of cloud water are rare, even the correct representation of both day and night cloud liquid water path in 
GCMs is critical to increasing climate prediction accuracy. 

The  daytime  cloud  optical  and  microphysical  properties  (DCOMP)  algorithm  generates  estimates  of  cloud  optical  thickness,  
cloud  effective  radius  and  ice/water  path  during  daylight  conditions  (Walther  and  Heidinger,  2012).  We  will  present  the  
development  and  results  of  the  new  nighttime  component  of  DCOMP,  which  uses  reflected  moonlight  and  the  lunar  spectral  
irradiance  model  developed  by  Miller  and  Turner  (2009).  This  will  help  to  close  the  nighttime  observation  gap  of  
microphysical cloud properties.
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COMPARISON BETWEEN GOME-2B AND GOME-2A FRESCO CLOUD 
RETRIEVALS

Ping Wang 1 , Olaf Tuinder 1 , Piet Stammes 1 , Ruediger Lang 2 , Gabriele Poli 2 , Rosemary Munro 2

(1) KNMI Royal Netherlands Meteorological Institute , (2) EUMETSAT

ABSTRACT

GOME-2 onboard Metop-B was launched in  September  2012.  Since December  2012 GOME-2A and GOME-2B observations 
cover  the  earth  every  1.5  days  with  a  50  mintues  time  difference.  Similar  to  GOME-2  onboard  Metop-A,  the  FRESCO  (Fast  
REtrieval Scheme for Clouds from the Oxyen A band) cloud data (effective cloud fraction and cloud pressure) are included in the
 Level  1  products  of  GOME-2B.  The  launch  of  GOME-2B  provides  us  an  unique  opportunity  to  have  (almost)  simultaneous  
observations from two GOME-2 instruments. The GOME-2 A/B cloud retrieval algorithms are the same but the instruments have 
slightly different response functions. Therefore, new look-up tables were made for the GOME-2B FRESCO algorithm using latest
 Oxygen  absorption  line  parameters  from  the  HITRAN  2008  data  base  and  convoluted  with  the  GOME-2B  instrumental  slit  
function. The FRESCO cloud retrievals are compared between GOME-2A/B using simulated data and real measurements. The 
different slit function of GOME-2A/B only has a slight influence on the cloud retrievals. The main difference in GOME-2A/B cloud 
products are due to the different measurement time and geometries, because they do not observe exactly the same clouds.
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GLOBAL CLOUD TRENDS DERIVED FROM A DECADE OF 
POLAR-ORBITING HYPERSPECTRAL SOUNDER MEASUREMENTS

Elisabeth Weisz , William L. Smith , Nadia Smith , W. Paul Menzel , Bryan Baum
Space Science and Engineering Center, University of Wisconsin-Madison

ABSTRACT
The hyperspectral sounders of the last decade and the next, the Atmospheric Infrared Sounder (AIRS), the Infrared Atmospheric
 Sounding  Interferometer  (IASI)  and  the  Cross-Track  Infrared  Scanner  (CrIS),  provide  radiance  measurements  from  both  
morning  and  afternoon  orbits  and  thus  provide  a  high  frequency,  globally  consistent  data  record.  The  Dual-Regression  (DR)  
algorithm,  developed  at  the  University  of  Wisconsin-Madison,  uses  these  radiance  measurements  to  derive  spatially  and  
temporally consistent analysis of surface, cloud, and atmospheric variation for the study of global variability and change. 

We  present  global  trends  in  cloud  cover  and  cloud  frequency  (in  particular  of  high  clouds)  from  AIRS,  IASI  and  CrIS  
observations. The individual as well as fused climatologies from theses sensors are investigated. We examine the time series of 
cloud  parameters  in  comparison  with  those  derived  from multi-decade  of  HIRS (High-Resolution  Infrared  Radiation  Sounder)  
observations and the International Satellite Cloud Climatology Project (ISCCP). 

With this we demonstrate the high quality of global information retrieved from hyperspectral sounding measurements, and their 
indispensible value to a continuous satellite-derived cloud property record.
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EVALUATION OF RECENT IMPROVEMENTS TO THE SPECTROSCOPY
 OF H2O, CO2, AND CH4 IN THE THERMAL INFRARED USING 

OBSERVATIONS FROM IASI AND TES
Matthew Alvarado 1 , Vivienne Payne 2 , Susan Kulawik 2 , Karen Cady-Pereira 1 , Eli Mlawer 1 , 

Jean-Luc Moncet 1

(1) AER Atmospheric and Environmental Research Inc. , (2) JPL Jet Propulsion Laboratory

ABSTRACT
Here we present the results of a rigorous validation of recent updates to the spectroscopic parameters for H2O, CO2, and CH4 in 
AER’s  line-by-line  radiative  transfer  model  LBLRTM  against  measurements  from  the  Tropospheric  Emission  Spectrometer  
(TES) made during the HIAPER Pole-to-Pole Observations (HIPPO) of Carbon Cycle and Greenhouse Gases Study as well as 
from  a  global  dataset  of  120  clear-sky,  nighttime,  ocean,  near-nadir  measurements  from  the  Infrared  Atmospheric  Sounding  
Instrument (IASI). LBLRTM is widely regarded as a reference standard within the atmospheric community, with users across a 
range  of  disciplines  in  government  agencies,  industry,  and  academia.  LBLRTM  has  been  used  as  the  basis  of  the  forward  
models for the NASA Aura Tropospheric Emission Spectrometer (TES) and the Infrared Atmospheric Sounding Interferometer 
(IASI).  Spectral  line  parameters  used  in  LBLRTM  are  now  based  on  the  HITRAN  2008  compilation,  with  selected  notable  
exceptions,  made  only  after  extensive  validation.  Exceptions  to  HITRAN  in  the  thermal  infrared  include  updated  CO2  line  
positions  and  intensities,  updated  line  mixing  coefficients  for  CO2  and  CH4,  and  improvements  to  the  H2O  line  positions  and  
intensities.  
 
We find that the spectroscopy in the CO2 ν2  and ν3  bands is significantly improved in LBLRTM v12.2 relative to LBLRTM v9.4, 
and  that  the  spectroscopy  of  these  two  CO2  bands  is  remarkably  consistent  in  LBLRTM  v12.2.  However,  adding  the  CO2  
positions  and  strengths  from  the  Carbon  Dioxide  Spectral  Database  (CDSD)  in  LBLRTM  v12.2  to  the  TES  line  parameters  
degrades  the  performance  of  the  TES CO2  retrieval,  which  does  not  use  the  CO2  ν3  band.  The  updated  H2O spectroscopy  in  
LBLRTM v12.2 substantially improved the residuals in the P-branch of the H2O ν2 band, while the improvements in the R-branch 
are more modest. The retrieved H2O mixing ratios are on average 15% lower between 100 and 200 mbar and 10 to 30% higher 
between 400 and 800 mbar with the new spectroscopy, but the variability among the cases is very large in the lower troposphere
 (over a factor of 2). We also find that the LBLRTM v12.1 CH4 spectroscopy both reduces the spectral residuals and the positive 
bias in the CH4 profiles retrieved by TES, although strong residual features remain between 1295−1301 cm-1.  
 
The AER radiative transfer models and the associated databases (e.g., line parameters, continua, and molecular cross-sections)
 are publicly available from AER (http://www.rtweb.aer.com).
 

18

11

SESSION 11: ATMOSPHERIC COMPOSITION



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

317

OBSERVATIONS OF SULPHUR DIOXIDE IN THE PLANETARY 
BOUNDARY LAYER FROM THE NADIR THERMAL INFRARED IASI 

SOUNDER
Sophie Bauduin 1 , Lieven Clarisse 1 , Daniel Hurtmans 1 , Cathy Clerbaux 2 , Pierre-François Coheur 1

(1) Université Libre de Bruxelles , (2) UPMC Univ. Paris 6; Université Versailles St-Quentin; CNRS/INSU; LATMOS-IPSL; Université 
Libre de Bruxelles

ABSTRACT
Measuring atmospheric composition from space is essential for monitoring pollutants in the atmosphere and, using the synergy 
with models, for quantifying anthropogenic emissions and understanding the impacts of these emissions on our environment and
 climate. Of particular interest is the sounding of the planetary boundary layer composition, which is mostly affected by surface 
fluxes before chemistry, transport and dilution take place. Thermal infrared (TIR) sounders, which have the advantage of global 
Earth  coverage  and  high  sampling,  were  considered  inadequate  for  near-surface  measurements.  Recently,  however,  it  was  
demonstrated  that  TIR  sounders  have  a  good  sensitivity  to  trace  gases  (notably  NH3)  in  the  boundary  layer  in  case  of  high  
thermal  contrast  between  the  surface  and  the  air  above  it.  This  work  expands  these  findings  by  exploiting  negative  thermal  
contrasts, created by temperature inversions in the boundary layer. More specifically, IASI radiance measurements are used to 
retrieve near-surface SO2 concentrations in the industrial area of Norilsk (Siberia), which experiences extreme winter conditions 
and  is  well-known for  the  extraction  of  heavy  metals.  Distributions  of  the  SO2 boundary  layer  column in  a  large  area  around  
Norilsk are presented (showing the emission hotspots and the transport patterns in the boundary layer), as well as time series for
 the  period  2008-2011.  SO2  atmospheric  lifetime  and  emissions  will  be  estimated.  A  preliminary  comparison  with  correlative  
measurements will  also be shown if  possible and the perspectives opened by the results generated in this work will  be briefly 
discussed.
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METOP-SG 3MI (MULTI-VIEWING MULTI-CHANNEL 
MULTI-POLARIZATION IMAGING): A POWERFUL OBSERVING 

MISSION FOR FUTURE OPERATIONAL APPLICATIONS
Daniele Biron 1 , Angelo Lupi 2 , Giorgia Montini 3 , Demetrio Labate 3 , Umberto Bruno 3 , Davide Melfi

 1 , Massimiliano Sist 1 , Francesco Zauli 1 , Luigi De Leonibus 4

(1) C.N.M.C.A. Centro Nazionale di Meteorologia e Climatologia Aeronautica , (2) ISAC Instituto di Scienze dell'Atmosfera e del Clima
 , (3) SELEX ES , (4) USAM Ufficio Generale Spazio Aereo e Meteorologia

ABSTRACT
Future  generation  of  EUMETSAT  polar  satellites,  METOP-SG,  will  embark  Multi-Viewing  Multi-Channel  Multi-Polarization  
Imaging  mission  (3MI).  3MI  task  is  Earth  observation  in  a  multiplicity  of  conditions,  varying  spectrally  (410  -  2130  nm),  
polarization (-60°, 0°, +60°) and viewing angles (14 different views of the same target area).

3MI  is  designed  primarily  for  aerosol  observation,  supporting  the  environment  monitoring  by  detection  of  microphysical  
properties of the scene. It will also greatly support the observation of Earth radiation budget, clouds microphysics, soil condition, 
ocean color.

A recently industry supported research fellowship was activated at Centro Nazionale di Meteorologia e Climatologia Aeronautica
 (C.N.M.C.A.),  the  Italian  National  Weather  Centre,  focusing  on  future  operational  applications  of  METOP-SG  3MI  data;  in  
particular  it  is  investigated  the  3MI  capability  in  detecting,  monitoring  and  measuring  volcanic  ash  presence,  by  simulation  of  
future instrument behavior, capitalizing the experience done in Europe with other analogous space-based observing missions, 
e.g. PARASOL. The exploitation of 3MI spectral  channels not included in the spectral range of heritage observing missions in 
the field of aerosol and cloud application it is also investigated.

The  paper  shows  preliminary  study  results,  evidencing  the  crucial  role  of  METOP-SG  3MI  instrument  in  future  operational  
environment, addressing also potential applications integrated with MTG FCI data.
 
Keywords: remote sensing, volcanic ash, multi-channel, multi-viewing, multi-polarization.
Corresponding author: biron@meteoam.it
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REMOTE SENSING OF THE EFFECT OF ATMOSPHERIC PARTICLES 
ON GLOBAL TEMPERATURE

Reinout Boers
KNMI

ABSTRACT
If the introduction by men of greenhouse gases into the atmosphere were the only process
responsible for climate change, then the expected global warming since pre-industrial times would be 
almost twice as large as is observed today. Temperature has risen less than is predicted from greenhouse 
gases alone because of the global cooling influence of anthropogenic aerosols. Yet, many tropical regions 
are blanketed by biomass burning aerosols that have a large capacity for absorbing sun light thus heating 
the atmosphere. Regional warming caused by biomass burning thus has a moderating influence on the 
overall global cooling potential of aerosols. The surface energy balance is coupled to the atmospheric 
radiative balance, because the primary energy input to the surface energy balance is the incoming 
shortwave radiation which is partially filtered by aerosol scattering and absorption. Here we show from 
combining OMI satellite retrievals of aerosol optical thickness / single scattering albedo and global 
reanalysis that the coupling of these two radiative balances produces regions where heating of the local 
atmosphere prevails and other regions where cooling prevails. Whether regions experience heating or 
cooling is very much dependent on the surface albedo, ground storage and the distribution of radiant 
energy between convective heating and evaporation. By and large, regions with strong evaporation and 
weak convective heating [such as tropical wet forest] experience extra aerosol heating. Regions with weak
 evaporation and strong convective heating experience extra cooling. Potential daily temperature increases 
or decreases as the result of the action of aerosols range typically from -2 to +2 C. Global maps based on 
the satellite retrievals and reanalysis results will be presented indicating those regions that are impacted 
either by aerosol heating or by cooling [or both, depending on seasonal shifts in precipitation, evaporation 
and ground storage].      
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GLOBAL DISTRIBUTIONS AND 5-YEAR TIME SERIES IN THE 
CONCENTRATION OF REACTIVE SPECIES RETRIEVED FROM 

IASI/METOP
Pierre-François Coheur 1 , Daniel Hurtmans 1 , Lieven Clarisse 1 , Catherine Wespes 1 , Rosa 

Astoreca 1 , Martin Van Damme 1 , Valentin Duflot 1 , Cathy Clerbaux 2 , Juliette Hadji-Lazaro 2 , Maya 
George 2

(1) Université Libre de Bruxelles , (2) Université Pierre et Marie Curie

ABSTRACT
Global distributions of several reactive species are retrieved from IASI radiance spectra in near-real-time at
 the  “Université  Libre  de  Bruxelles”  and  the  “Laboratoire  ATmosphère,  Milieux,  Observations  Spatiales”,  
using  dedicated  radiative  transfer  models  and  retrieval  schemes.  Among the  different  algorithms set  up,  
the FORLI software series provide vertical profiles for O3, HNO3 and CO, while alternative methods using 
brightness temperature differences or so-called “hyperspectral range indices” coupled with look-up tables 
allows  retrieval  of  SO2,  NH3  and  VOCs columns.  Several  of  these  algorithms  will  be  implemented  in  the  
EUMETSAT operational processing chain from 2013 (starting with CO), in the frame of the O3M Satellite 
Application Facility. 

We will  shortly  present  the  methods  and  the  products  available  from our  processing  chain.  We will  then  
describe in more details the 5-year time series available from IASI on MetOp-A for the CO, HNO3, O3, NH3 
and SO2 columns, and we will provide an analysis of their seasonal and inter-annual variations (for O3 and 
HNO3 this will be done separately in the troposphere and the stratosphere), relating the observed patterns 
to  changes  in  emissions  (e.g.  fires,  volcanic  activity)  and  to  the  physical  and  chemical  mechanisms  
occurring  in  the  lower  atmosphere.  We  will  show  how  the  measurements  can  contribute  to  improve  the  
modeling of these processes and highlight some emerging operational applications.
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THE GRIMSVOTN ERUPTION 2011: DETECTION OF THE VOLCANIC 
PLUMES USING INFRARED SATELLITE MEASUREMENTS.
Michael Cooke , Peter Francis , Nigel Atkinson , Sarah Millington , Roger Saunders

Met Office

ABSTRACT
The London Volcanic Ash Advisory Centre (VAAC), hosted by the U.K. Met Office, has the responsibility to 
issue volcanic advisories for the Icelandic region to provide guidance to the civil aviation authority on high 
concentrations of volcanic ash.  Satellite imagery and model simulations are the key tools used to prepare
 the advisories.  The Grimsvotn volcano in Iceland began erupting on 21st May 2011 and ceased on 28th 
May 2011 causing significant disruption to European airspace.   
  
In this talk we will: 
  

Use simultaneous retrievals of volcanic ash microphysical properties (Francis et al., 2012) and 
sulphur dioxide from SEVIRI to show how the eruptive plume is sheared by the atmosphere into a 
northward moving upper level sulphur dioxide cloud and a southward transported mid level ash 
cloud.

1. 

Use IASI measurements to show how the northward transported sulphur dioxide plume circles 
around the pole before being transported across the UK several days later. 

2. 

Show how the composition of ash plumes can be assessed using the error characteristics and 
solution costs of the one-dimensional variational analysis framework. 

3. 

  
References: 
  
Francis, P., M. Cooke and R. Saunders (2012) Retrieval of physical properties of volcanic ash using 
Meteosat: A case study from the 2010 Eyjafjallajökull eruption, Journal of Geophysical Research, 117, 
D00U09, doi:10.1029/2011JD016788
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A VIEW ON MID-TROPOSPHERIC CH4 AND CO2 IN THE TROPICS: 6 
YEARS FROM METOP-A/IASI

Cyril Crevoisier 1 , Raymond Armante 1 , Sébastien Massart 2 , Cindy Cressot 3 , Laurent Crépeau 1 , 
Thibaud Thonat 1 , Noëlle Scott 1 , Alain Chédin 1

(1) LMD-CNRS Laboratoire de Météorologie Dynamique , (2) ECMWF , (3) LSCE Laboratoire des Sciences du Climat et 
l'Environnement

ABSTRACT
Since  July  2007,  monthly  averages  of  mid-tropospheric  methane  and  upper-tropospheric  carbon  dioxide  are  retrieved  in  the  
tropics  over  land  and  sea,  by  day  and  night,  from  IASI  onboard  MetOp-A,  yielding  a  complete  view  of  the  geographical  
distribution,  seasonality  and  long-term  tendency  of  these  gases  in  the  mid-troposphere.  Through  comparisons  with  regular  
aircraft  measurements  of  the  CONTRAIL  and  CARIBIC  programs,  we  will  show  that  IASI  captures  well  the  evolution  of  
mid-tropospheric methane with an averaged difference between collocated IASI estimates and CARIBIC measurements of 7.2 
ppbv with a standard deviation of 13.1 ppbv for methane. We will show that IASI captures the trend and interannual variation of 
both greenhouse gases, with an excellent agreement with the rate of increase measured at the surface, giving confidence in the 
ability of IASI to follow their evolution over the 20 years of EPS/MetOp program. We will discuss the 6-year evolution of CH4 and 
CO2 in light of the recent evolution of surface emissions and climate conditions. Finally, we will discuss the use of IASI CH4 and 
CO2 fields to infer the space-time distribution of methane total column and surface emissions that is currently being investigated 
in the framework of the MACC-II/GMES initiative and the ESA Climate Change Initiative.
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VALIDATION OF GOME-2/METOP-A AND GOME-2/METOP-B 
TROPOSPHERIC OZONE COLUMN PRODUCTS, USING BALLOON 

SOUNDING DATA
Andy Delcloo 1 , Diego Loyola 2 , Olaf Tuinder 3 , Pieter Valks 2

(1) RMI Royal Meteorological Institute of Belgium , (2) DLR Deutsches Zentrum für Luft- und Raumfahrt , (3) KNMI Royal Netherlands 
Meteorological Institute

ABSTRACT
More  than  five  years  of  GOME-2/METOP-A  tropospheric  ozone  column  data  is  available  and  has  been  
validated against ground truth data. The successful launch of its successor, GOME-2/METOP-B, will make 
it  possible  to  study  the  influence  of  the  degradation  of  the  GOME-2/METOP-A  instrument  on  these  
tropospheric ozone column products.
The  validation  provides  a  characterization  of  the  quality  of  the  tropospheric  ozone  column  products  and  
investigates the source of errors by looking at various geophysical and algorithm-specific parameters.
GOME-2 tropospheric ozone column data from both sensors will be made available by DLR and KNMI. It 
includes further development and improvement of the CCD and cloud-slicing method for GOME-2, residual
 method  using  GOME-2  ozone  profile  and  total  column products  and  tropospheric  column from GOME-2  
ozone profile retrieved with total column constraint.
Also a  global  tropospheric  ozone column product,  derived from the high resolution ozone profile  product  
will be evaluated against ozonesonde data.
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THE NASA DECADAL SURVEY GEO-CAPE MISSION AND 
SYNERGISTIC OPPORTUNITIES FOR A GEOSTATIONARY SATELLITE 

CONSTELLATION
David Edwards 1 , Jassim Al-Saadi 2

(1) NCAR National Center for Atmospheric Research , (2) NASA

ABSTRACT
This  paper  discusses  the  science  definition  work  that  is  being  performed  in  preparation  for  the  NASA  Decadal  Survey  
GEO-CAPE mission. To serve the atmospheric composition community, GEO-CAPE will make a suite of trace gas and aerosol 
measurements  from  geostationary  orbit  (GEO)  concentrating  on  North  America  with  high  spatiotemporal  resolution.  This  will  
provide unique insights into pollutant sources, transport, chemical transformations and climate impact. In addition to significantly 
improved understanding of the underlying processes determining atmospheric composition, GEO-CAPE observations will  also 
find direct societal application for air quality management and forecasting. Several countries and space agencies are currently 
planning to launch GEO missions in 2017-2022 to obtain atmospheric composition measurements. This paper will also discuss 
the potential benefits of this constellation of platforms to achieve near-continuous coverage at northern mid-latitudes, which has 
been a focus activity of the Committee on Earth Observation Satellites (CEOS) Atmospheric Composition Constellation (ACC). 
This is being explored through Observation System Simulation Experiments (OSSEs), and we report on activities investigating 
the  advantages  of  a  GEO  constellation  to  quantify  the  impact  of  long-range  transport  and  improve  knowledge  of  pollutant  
emissions.
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RETRIEVAL OF AEROSOL OPTICAL PROPERTIES FOR CLOUDY 
SCENES FROM METOP

Michael Grzegorski , Gabriele Poli , Ruediger Lang , Rosemary Munro
EUMETSAT

ABSTRACT
The retrieval of aerosol optical properties provides important information for industry and climate forecasting. An ideal instrument
 should include observations with moderate spectral and high spatial resolutions for a wide range of wavelengths (from the UV to 
the  TIR),  measurements  of  the  polarization  state  at  different  wavelengths  and measurements  of  the  same scene for  different  
observation geometries. As such an ideal instrument is currently unavailable the usage of different instruments on one satellite 
platform is an alternative choice. We present the Polar Multi sensor Aerosol Product (PMAp) which is going to become part of 
the operational GOME processor. The algorithms retrieve aerosol optical depth, further aerosol classifications like volcanic ash 
and cloud properties (geometric cloud fraction, cloud optical depth) combining different METOP instruments like GOME, AVHRR
 and  IASI.  These  instruments  provide  high  spatial  resolution  (AVHRR),  moderate  and  high  spectral  resolution  in  the  UV/VIS  
range  (GOME),  measurements  in  the  infrared  (AVHRR,  IASI)  and  the  determination  of  the  polarization  state  (GOME).  The  
multi-sensor  approach  allows  a  simultaneous  retrieval  of  aerosol  and  cloud  properties  for  GOME  pixels  with  cloud  coverage  
smaller  than 30%. We demonstrate  the benefit  of  our  approach by verifications and comparisons to  other  data products  (e.g.  
MODIS/Terra).
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PHYSICAL RETRIEVAL OF ASIAN DUST AOT AND EFFECTIVE HEIGHT
 FROM AIRS MEASUREMENTS

Hyojin Han 1 , B.J. Sohn 1 , Allen Huang 2 , Jun Li 2

(1) Seoul National University , (2) CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
In  order  to  improve  retrievals  of  Aerosol  optical  thickness  (AOT)  and  effective  height  of  Asian  dust  from  infrared  (IR)  
hyperspectral  measurements,  the  Atmospheric  Infrared  Sounder  (AIRS)  brightness  temperatures,  physically-based  
one-dimensional variational (1DVAR) method has been implemented using long-term statistics of AIRS AOT and dust heights 
obtained  from  a  statistically-based  ANN  method.  To  validate,  the  AIRS-derived  AOTs  are  compared  with  those  from  the  
Moderate  Resolution  Imaging  Spectroradiometer  (MODIS)  measurements,  and  the  retrieved  effective  dust  heights  are  
compared  against  the  extinction  backscatter  profiles  obtained  from  the  Cloud-Aerosol  LIdar  with  Orthogonal  Polarization  
(CALIOP)  measurements.  Results  show that  the  use of  statistically  retrieved initial  guess fields  gives  more  reasonable  AOTs 
over  ocean  and  effective  heights.  AIRS-derived  IR  AOTs  are  well  correlated  with  the  MODIS  visible  AOTs,  with  correlation  
coefficients  of  0.77–0.96.  Effective  dust  heights  also  agree  well  with  dust  heights  derived  from  CALIPSO  backscattered  
reflectivity  profiles.  In  conclusion,  AOT  and  the  effective  height  of  Asian  dust  can  be  retrieved  from  IR  hyperspectral  
measurements with accuracies comparable to MODIS AOT and CALIPSO dust height. Since those parameters can be retrieved 
on  a  two-dimensional  basis  in  both  day  and  night,  IR  hyperspectral  sounder  measurements  can  significantly  improve  dust  
forecasting through dust monitoring and data assimilation.
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SPACE ASSESSMENT OF THE HEAVY POLLUTION EPISODES OVER 
EAST CHINA

Nan Hao 1 , Aijun Ding 2 , pieter valks 1 , Thomas Trautmann 1 , Sarah Safieddine 3 , Cathy Clerbaux 3 , 
Pascal Hedelt 1 , Isabela De Smedt 4 , Michel van Roozendael 4

(1) DLR-IMF Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Methodik der Fernerkundung , (2) Institute for climate and global 
change research, Nanjing University , (3) LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales , (4) : Belgian Institute 

for Space Aeronomy (BIRA-IASB)

ABSTRACT

Air  pollution  is  one  of  the  most  important  environmental  problems  in  developing  Asian  countries  like  China.  Due  to  huge  
consumption  of  fossil  fuels  and  rapid  increase  of  traffic  emissions  in  the  past  decades,  many  regions  in  China  have  been  
experiencing heavy air pollution. For instance, there more than one third of a year was haze days with poor visibility in Shanghai 
since  2000.  Especially  in  mid-Janauary  2013,  China  faced  one  of  the  worst  periods  of  air  quality  in  recent  history  and  fine  
airborne particulate matter  (PM 2.5)  has become a major  concern for  human health  and reduced visibility  in  most  of  Chinese 
cities.

Publicly  available  in  situ  observations  cannot  provide  sufficient  spatial  coverage  and  high  consistence  in  data  quality  for  a  
long-term period. Therefore, knowledge gaps still exist in the understanding of the source and transport of air pollutants in China.
 Satellite retrievals with high spatial coverage and high consistence for a long period can well document the long-range transport 
of air pollutants. 

We  apply  multi-platform  satellite  observations  by  the  GOME,  SCIAMACHY,  GOME-2,  IASI,  GOMOS,  MIPAS,  MODIS  and  
MOPITT instruments  to  analyze tropospheric  ozone and CO,  precursors  of  ozone (NOx,  HCHO and CH4),  SO2 and aerosols  
over China. The potential of using the current generation of satellite instruments to monitor air quality and assessment of heavy 
pollution  episodes  will  be  presented.  Preliminary  comparison  results  between  satellite  measurement  and  limited  but  valuable  
ground-based and aircraft measurements will also be showed.
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NEW ORGANIC MOLECULES FROM ACE-FTS OBSERVATIONS
Jeremy Harrison 1 , Chris Boone 2 , Peter Bernath 3

(1) University of York , (2) University of Waterloo , (3) Old Dominion University

ABSTRACT
The Atmospheric Chemistry Experiment Fourier transform spectrometer (ACE-FTS), onboard the SCISAT-1 satellite, is a high 
resolution (0.02 cm-1) instrument covering the 750-4400 cm-1 spectral region in solar occultation mode. ACE, an ESA third-party 
mission,  was  launched  by  NASA  in  August  2003  and  the  FTS  performance  remains  excellent  after  almost  10  years  in  orbit.  
Although the primary mission goal is the study of ozone chemistry in the stratosphere, ACE continues to measure the vertical 
distribution of over 30 trace gases in the atmosphere, more than any other satellite instrument. The transmittance spectra, with 
high  signal-to-noise  ratios,  are  recorded  through  long  atmospheric  pathlengths  (~300  km),  thus  providing  a  lower  detection  
threshold for trace species in the atmosphere. A high inclination (74 degrees) and low earth orbit (650 km) give ACE coverage 
of tropical, mid-latitude and polar regions.

Detecting trace molecules in the atmosphere is extremely important because they can contribute to air pollution and/or climate 
change,  which produce negative  effects  on human health  and ecosystems. For  example,  volatile  organic  compounds,  which 
are  released  into  the  atmosphere  from  both  natural  and  anthropogenic  sources,  are  oxidised  in  the  troposphere  to  produce  
ozone, a toxic and potent greenhouse gas. Profiles of new organic molecules continue to be retrieved from the entire catalogue 
of  ACE  spectra.  ACE  provides  complementary  information  to  that  provided  by  nadir  sounders  such  as  IASI.  In  fact,  ACE  
profiles and associated errors can be used as a priori  profiles and covariance matrices in IASI optimal  estimation retrievals.  
This presentation will focus on some of the latest ACE 'research products', including acetonitrile, peroxyacetyl nitrate (PAN) and 
acetone. The  acetonitrile  measurements  are  the  first  infrared  satellite  remote-sensing  observations  for  this  molecule  in  the  
atmosphere and make use of new quantitative laboratory spectroscopic data.
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MONITORING OF VOLCANIC AND ANTHROPOGENIC SO2 EMISSIONS 
USING THE GOME-2 INSTRUMENTS ABOARD METOP-A AND B

Pascal Hedelt 1 , Pieter Valks 1 , Diego Loyola 1 , Jeroen van Gent 2 , Michel van Roozendael 2 , 
Nicolas Theys 2 , Nan Hao 1 , Walter Zimmer 1

(1) DLR-IMF Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Methodik der Fernerkundung , (2) IASB-BIRA Belgian Institute 
for Space Aeronomy

ABSTRACT
This  contribution  focusses  on  the  GOME-2  SO2  column  products  from  the  GOME-2  instruments  on  the  METOP-A  and  
METOP-B  satellites.  The  GOME-2  SO2  column  product  has  been  developed  in  the  framework  of  EUMETSAT’s  Satellite  
Application  Facility  on  Ozone  and  Atmospheric  Chemistry  Monitoring  (O3M-SAF).  Satellite-based  remote  sensing  
measurements of atmospheric SO2 provide valuable information on anthropogenic pollution and volcanic activity. SO2 columns 
are  retrieved  from  GOME-2  solar  backscattered  measurements  in  the  UV  wavelength  region  around  320nm  using  the  
Differential  Optical  Absorption  Spectroscopy  (DOAS)  method.  The  SO2  product  is  available  in  near-real-time,  i.e.  within  two  
hours after sensing by the GOME-2 instrument. 

We  will  present  first  results  for  volcanic  events  using  the  new  GOME-2  instrument  on  METOP-B  in  comparison  with  
GOME-2/METOP-A observations. Combining SO2 measurements of both GOME-2 instruments allows for a better monitoring of 
anthropogenic  SO2 emissions  and  the  volcanic  plume after  a  volcanic  event.  The  measured  SO2 emissions  can  in  the  latter  
case be used as input for trajectory models, which is important information for aviation safety. 

We  will  furthermore  present  SO2  time-series  for  highly  polluted  areas  in  South-East  Asia  to  investigate  possible  trends  in  
anthropogenic pollution for these areas, which frequently suffer severe episodes of photochemical smog.
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INTERANNUAL VARIABILITY AND LONG-TERM TRENDS OF 
AEROSOL LOADING BASED UPON AEROSOL PRODOCTS FROM 

SEAWIFS AND MODIS
N. Christina Hsu , Corey Bettenhausen , Ritesh Gautam , Andrew Sayer

NASA Goddard Space Flight Center

ABSTRACT
The impact of natural and anthropogenic sources of air pollution has gained increasing attention from scientific communities in 
recent  years.  Indeed,  tropospheric  aerosols  not  only  perturb  radiative  energy  balance  by  interacting  with  solar  and  terrestrial  
radiation, but also by changing cloud properties and lifetime. With the launch of SeaWiFS in 1997, Terra/MODIS in 1999, and 
Aqua/MODIS in  2002,  high  quality  comprehensive  aerosol  climatology  is  becoming  feasible  for  the  first  time.   As  a  result  of  
these  unprecedented  data  records,  studies  of  the  radiative  and biogeochemical  effects  due to  tropospheric  aerosols  are  now 
possible.  In  this  study,  we  will  demonstrate  how  this  newly  available  SeaWiFS/MODIS  aerosol  climatology  can  be  useful  in  
estimating  the  trends  and  interannual  variability  of  aerosol  loading  over  the  whole  globe.  We  will  start  with  the  spatial  
distributions of aerosol loadings and their variability on short- and long-term temporal scales observed over the last decade. The 
recent progress on improving accuracy of these SeaWiFS/MODIS aerosol products in particular over land will be discussed.   
The impacts on quantifying physical and optical processes of aerosols over source regions of adding the Deep Blue products of 
aerosol properties over bright-reflecting surfaces into SeaWiFS/MODIS data suite will also be addressed.
 
We  will  show  the  validation  results  of  SeaWiFS  and  new  MODIS  collection  6  Deep  Blue  retrieved  aerosol  optical  thickness  
(AOT) using data from AERONET sunphotometers over land and ocean, in particular over urban regions. The multiyear satellite 
measurements  since  1997  from  SeaWiFS  will  be  utilized  to  investigate  the  interannual  variability  of  source,  transport,  and  
aerosol loading associated with smoke and pollution events. The monthly averaged aerosol optical thickness from SeaWiFS will 
also be compared with the MODIS C6 as well  as VIIRS Deep Blue products to investigate if  any systematic biases may exist  
between SeaWiFS,  MODIS C6,  and VIIRS AOT for  trend analysis.   Finally,  the trends observed over  the last  decade based 
upon  the  combined  SeaWiFS/MODIS  time  series  in  the  amounts  of  tropospheric  aerosols  due  to  natural  and  anthropogenic  
sources  (such  as  changes  in  the  frequency  of  smoke  occurrence  from  biomass  burning  activities  and/or  emissions  of  air  
pollutants from urban regions) will be discussed.
 
 

256

115

SESSION 11: ATMOSPHERIC COMPOSITION



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

331

THE STATUS OF IMPLEMENTATION OF ESA'S GMES ATMOSPHERIC 
SERVICE (GAS) RELATED MISSIONS

Paul Ingmann , Ben Veihelmann , Yasjka Meijer , Herbert Nett
ESA/ESTEC

ABSTRACT
Under the leadership of the European Commission (EC), GMES (Global Monitoring for Environment and Security) relies largely 
on data from satellites observing the Earth. The EC, acting on behalf of the European Union (EU), is responsible for the overall 
initiative, setting requirements and managing the services. The space component of GMES is procured by the European Space 
Agency (ESA). It comprises a series of space-borne missions called 'Sentinels'. Sentinels-4, -5 and -5 precursor (S4, S5, S5p) 
address the GMES Atmospheric Services (GAS). S4 addresses the geostationary (GEO) component while S5 and S5p fly in a 
low earth orbit (LEO).

S5p  embarks  an  Ultra-violet  Visible  Near  infrared  Short-wave  infrared  (UVNS)  spectrometer.  The  satellite  will  be  in  an  early  
afternoon  polar  orbit  and  has  the  objective  to  provide  information  and  services  on  air  quality,  climate  and  the  ozone  layer  
following launch in 2015. The payload of  the mission is  the TROPOspheric  Monitoring Instrument (TROPOMI) which is  jointly  
developed  by  The  Netherlands  and  ESA.  It  will  measure  key  atmospheric  constituents  including  ozone,  NO2,  SO2,  CO,  CH4,  
HCHO and aerosol properties. The TROPOMI concept is based on heritage from both the Ozone Monitoring Instrument (OMI) 
and the SCanning Imaging Absorption spectroMeter for Atmospheric CartograpHY (SCIAMACHY). S5p will continue the existing
 high  spatial  resolution  data  record  of  OMI,  as  well  as  the  short-wave  infrared  measurements  of  SCIAMACHY.  The  planned  
formation flying with the NPP satellite will enable important synergies, including the use of high spatial resolution imager data for 
enhanced  cloud  clearing  of  the  observational  data.  The  availability  of  MetOp,  embarking  GOME-2  and  IASI  will  provide  
complementary information on diurnal variabilities.

The  S4  baseline  instrument  is  an  Ultra-violet  Visible  Near  infrared  (UVN)  spectrometer  which  will  be  embarked  on  the  
geostationary Meteosat Third Generation-Sounder (MTG-S) platforms. The instrument shall observe Europe with a revisit time of
 one  hour.  The  expected  launch  date  of  the  first  MTG-S platform is  2019,  and  the  expected  lifetime is  15  years  (two  S4/UVN 
instruments in sequence on two MTG-S platforms).

The key parameters observed by the S4 mission are tropospheric densities of NO2, O3, HCHO, SO2, aerosols, and CHOCHO. 
ESA  will  develop  Level-2  products  based  on  the  UVN  measurements  for  these  key  parameters  and  for  cloud  and  surface  
properties as intermediate products. Synergetic O3 vertical profile product is foreseen based on observations from the UVN and 
the  InfraRed  Sounder  (IRS)  on-board  the  same  platform.  Synergetic  aerosol  and  cloud  products  are  foreseen  based  on  
observations  from  the  UVN  and  from  the  Flexible  Combined  Imager  (FCI)  on-board  the  MTG-Imager  (MTG-I)  platform.  
Development activities resulting in the operational S4 Level-2 processor are in preparation.

The  S5  baseline  instrument  is  an  Ultra-violet  Visible  Near  infrared  Short-wave  infrared  (UVNS)  spectrometer  which  will  be  
embarked on one of the two MetOp-Second Generation (SG) platforms. The key parameters observed by the S5 mission are O3,
 SO2, HCHO, BrO, NO2, CHOCHO, CH4, CO and cloud and aerosol properties. Feasibility studies for the instrument are about to 
conclude. It is planned to enter implementation phase in the second half of 2013. For S5 scientific activities are centred around 
requirements  consolidation.  Foci  are  at  present  the  optimisation  of  the  Near  Infrared  (NIR)  and  of  the  Short-wave  InfraRed  
(SWIR).  In  addition,  it  is  planned  to  investigate  the  synergy  offered  by  flying  together  with  the  infrared  sounder  (IAS),  the  
multi-viewing/-channel/-polarisation imager (3MI) and MetImage, the baseline imager on-board the same Metop-SG platform.

The presentation at the upcoming conference will  focus on the status of implementation of the three atmospheric composition 
related Sentinels and in particular be related to the preparation of the missions at user level.
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THE USE OF IASI AND GOME-2 ATMOSPHERIC COMPOSITION DATA 
IN THE MACC-II DATA ASSIMILATION SYSTEM

Antje Inness , Marijana Crepulja , Richard Engelen , Johannes Flemming , Sebastien Massart , 
Martin Suttie

ECMWF

ABSTRACT
MACC-II (Monitoring Atmospheric Composition and Climate) is the current pre-operational atmospheric service of the European 
Copernicus/  GMES  programme  funded  by  FP7.  The  service  combines  a  state-of-the  art  transport  and  chemistry  model  with  
satellite data from various sensors to provide consistent analyses of 3-dimensional fields of atmospheric composition including 
ozone, carbon monoxide, nitrogen oxides, and methane. The MACC-II system is run routinely and provides daily 5-day forecasts
 of atmospheric composition data. More details about MACC-II can be found on http://www.gmes-atmosphere.eu.

The use of  data from several  EUMETSAT satellites is  being explored within  MACC-II.  In  this  talk  we present  results  from the 
assimilation of IASI CO, O3 and CH4 data, as well as GOME-2 O3 and NO2 data. Some of these data, for example IASI CO, are
 already used routinely in the NRT MACC-II data assimilation system, while the use of others, e.g. CH4, is being tested and has 
shown encouraging first results.

274

117

SESSION 11: ATMOSPHERIC COMPOSITION



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

333

ANALYSIS OF AEROSOL PROPERTY SPATIAL VARIABILITY IN THE 
SAN JOAQUIN VALLEY DURING DISCOVER-AQ FIELD CAMPAIGN 

FROM HIGH-RESOLUTION MISR DATA
Olga Kalashnikova 1 , Michael Garay 1 , Richard Ferarre 2 , Ralph Kahn 3

(1) JPL Jet Propulsion Laboratory , (2) NASA Langley Research Center , (3) NASA Goddard Space Flight Center

ABSTRACT
A challenge for space-based instruments monitoring air  quality is to distinguish between pollution high in the atmosphere and 
pollution  near  the  surface,  and  to  quantify  the  spatial  gradients  of  pollution  types.  To  address  this  issue,  the  recent  
DISCOVER-AQ  field  experiment  employed  airborne  and  ground-based  aerosol  property  observations  to  evaluate  existing  
satellite  instruments.  The  Multi-angle  Imaging  SpectroRadiometer  (MISR)  instrument  on  NASA’s  Terra  satellite  had  three  
overpasses of  the San Joaquin Valley during DISCOVER-AQ field campaign on January 20,  27,  and February 5 2013.  MISR 
uses  a  combination  of  multi-spectral  and  multi-angle  data  to  retrieve  aerosol  optical  depth  (AOD)  and  particle  property  
information  globally  at  17.6  km  spatial  resolution.  Using  the  same  algorithm  with  data  collected  in  all  36-channels  at  275  m  
resolution (Local  Mode),  which was activated during DISCOVER-AQ field  campaign,  high-resolution 4.4 km aerosol  retrievals  
were  performed  in  addition  to  the  standard  17.6  km  retrievals..  We  present  evaluation  and  analysis  of  MISR  high-resolution  
aerosol property data over the San Joaquin Valley during the DISCOVER-AQ field campaign. We use simultaneous AERONET 
DRAGON ground-based aerosol  retrievals  to  evaluate of  quality  and spatial  consistency of  the MISR 4.4 km retrievals.  MISR 
aerosol  type  retrievals  are  further  compared  with  High  Spectral  Resolution  Lidar  (HSRL)  retrievals,  available  from  collocated  
B200 flights. In particular, we focus on the January 20 case when stratified dusty aerosol mixtures were detected by HSRL. We 
demonstrate  that  MISR  high-resolution  AOD  retrievals  are  in  better  agreement  with  ground-based  aerosol  observations  and  
reveal greater details about the aerosol  spatial  variability in the San Joaquin Valley, compared to the MISR standard 17.6 km 
product. In addition, we investigate the relationship between AOD variability and PM2.5 (particular matter) observations derived 
from California air quality monitoring stations.
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QUANTIFICATION OF AIRBORNE DESERT DUST WITH IASI: IMPACT 
OF DUST COMPOSITION, PARTICLE SIZE AND AERONET DUST 

FILTERING METHOD ON EVALUATION RESULTS
Lars Klueser , Thomas Holzer-Popp
DLR Deutsches Zentrum für Luft- und Raumfahrt

ABSTRACT
Due to the very high spectral resolution and wide spectral coverage IASI observations are very well suited 
for observation of desert dust aerosols. The vibrational resonance peak of silicate minerals around 1000cm
-1typically  found  in  desert  dust  allows  for  discriminating  thespecific  aerosol  signal  from  other  information  
contained  in  the  IASI  spectra.  Principal  componentanalysis  has  been  used  in  order  to  reduce  the  
dimensionality of the retrieval problem and todifferentiate between silicate aerosols and other signals. With 
this  method  the  infrared  aerosol  optical  depth  can  be  obtained  together  with  the  dust  emission  
temperature, not only over ocean, but also over vegetated and arid land and even above low level clouds. 
The  dust  retrieval  is  run  with  six  typical  mineralogical  dust  components  in  three  size  classes,  each.  
Decreasing the number of components (e.g. running the retrieval with quartz spectra only) or size classes 
reduces  the  overall  quality  of  the  retrieval  results.  Consequently  it  is  shown  that  both,  composition  and  
particle size are important constraints for thermal infrared dust retrievals.
One  full  year  of  dust  observations  has  been  processed  over  Africa,  Arabia  and  East  Asia.  Validation  is  
done  with  AERONET  coarse  mode  AOD  from  the  spectral  deconvolution  algorithm  (correlation=0.71,  
bias=0.03,  RMSD=0.15)  as  well  as  with  total  AOD  filtered  by  Ångström  exponent  (correlation=0.55,  
bias=0.04, RMSD=0.26). It can be shown that also the choice of the AERONET product and dust filtering 
method has a strong influence on the AOD validation results.
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CONTINUING THE TOTAL OZONE RECORD: VALIDATING THE FIRST 
SIX MONTHS OF GOME-2/METOP-B DATA

MariLiza Koukouli 1 , Dimitris Balis 1 , Pieter Valks 2 , Walter Zimmer 2 , Nan Hao 2 , Diego Loyola 2 , 
Jean-Christopher Lambert 3 , Christophe Lerot 3 , Michel van Roozendael 3

(1) Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki , (2) DLR-IMF Deutsches Zentrum für Luft- und Raumfahrt/
 Institut für Methodik der Fernerkundung , (3) IASB-BIRA Belgian Institute for Space Aeronomy

ABSTRACT
The longest record for the global variability of an atmospheric species seems to be held by the total ozone column; since the late 
1978 with the Nimbus-7 mission nearly three and a half decades of continuous monitoring of the ozone layer has provided the 
scientific  community  an  impressively  long-term  satellite  dataset.  The  launch  of  Metop-B  in  September  2012,  bearing  the  
GOME-2 instrument, continues this legacy towards its fortieth year of continuous observation. 

As part of the Eumetsat Satellite Application Facility on Ozone and Atmospheric Chemistry Monitoring, O3M-SAF, the first six 
months of GOME2/Metop-B GDP-4.6 total  ozone columns are validated against collocated World Ozone and UV Data Centre 
(WOUDC), World Meteorological Organization (WMO), ground-based measurements and GOME2/Metop-A observations, on a 
global scale. The stability of the new instrument is evaluated and its important role in the smooth continuation of the TOC record 
assessed.  
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A NEW APPROACH ON THE DETECTION OF VOLCANIC ASH CLOUDS
Stephan Kox 1 , Marius Schmidl 1 , Kaspar Graf 1 , Hermann Mannstein 1 , Robert Buras 2 , Josef 

Gasteiger 2

(1) DLR/ IPA Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Physik der Atmosphäre , (2) Ludwig-Maximilians University, 
Meteorological Institute, Munich, Germany

ABSTRACT
The volcanic  eruptions of  the Eyjafjallajökull  in  2010 and the Grimsvöttn  in  2011 had large impact  on aviation resulting in  the 
most extensive restriction of the airspace over Europe since the end of World War II. More than 100 000 flights all over Europe 
were cancelled affecting more than 10 million passengers. In order to minimize the impact of such events with closed airspace 
and cancelled flights and to prevent hazards of volcanic ash to aircrafts a reliable detection of such eruptive volcanic ash clouds 
is necessary.

In this work we present a new approach on the spaceborne detection of volcanic ash. Our algorithm detects ash-contaminated 
regions as well as ash-free regions utilizing the infrared brightness temperatures measured by SEVIRI with its high spatial (3 km 
x 3 km) and high temporal resolution (5 to 15 min). The algorithm, based on a Backpropagation Neural Network, is trained by 
simulated  brightness  temperatures  for  the  SEVIRI  channels  which  have  been  obtained  from  radiative  transfer  calculations  
(libradtran) [Mayer and Kylling 2005 ], representing a comprehensive range of different atmospheric conditions usually occuring 
as  a  function  of  latitude and season.  In  addition,  and to  account  for  volcanic  eruptions  and their  manifold  distributions  of  ash 
load,  a  broad  range  of  particle  concentrations  for  different  ash  types  has  been  included  in  various  layers  of  the  model  
atmospheres.

Beside the detection of ash-contaminated and ash-free airspace, the algorithm gives additional information on e.g. the accuracy 
of  the  classified  regions  and  a  mask  of  high  clouds  derived  by  the  COCS  algorithm  [Kox  2012,  2011],  which  may  cover  the  
eruptive ash cloud, so that the ash cloud cannot be clearly detected.

First  examples  and  comparisons  of  detected  volcanic  ash  and  classified  airspace  are  shown  for  the  eruptions  of  the  
Eyjafjallajökull 2010, the Grimsvöttn 2011, and the Puyehue 2011.
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PERFORMANCE OF THE MACC ENSEMBLE OF STRATOSPHERIC 
OZONE ANALYSES DURING THE PERIOD SEPT 2009-2012

Karolien Lefever 1 , Frank Baier 2 , Simon Chabrillat 1 , Yves Christophe 1 , Quentin Errera 1 , Henk 
Eskes 3 , Antje Inness 4 , Luke Jones 4 , Bavo Langerock 1 , M.G. Schultz 5 , Olaf Stein 5 , Annette 

Wagner 6

(1) IASB-BIRA Belgian Institute for Space Aeronomy , (2) DLR Deutsches Zentrum für Luft- und Raumfahrt , (3) KNMI Royal 
Netherlands Meteorological Institute , (4) ECMWF , (5) Forschungszentrum Jülich , (6) DWD Deutscher Wetterdienst

ABSTRACT
Atmosphere Monitoring is one of the six thematic areas addressed by the European Earth observation programme Copernicus (
http://www.copernicus.eu/).  The currently pre-operational  system, developed in the framework of  the EU FP7 project  MACC-II  
(Monitoring Atmospheric Composition and Climate Interim Implementation) is meant to provide information on the past, current 
and future composition of the atmosphere in general, and of chemically reactive gases in particular. The MACC-II stratospheric 
ozone  service  (http://www.copernicus.eu/).  The  currently  pre-operational  system,  developed  in  the  framework  of  the  EU  FP7  
project MACC-II (Monitoring Atmospheric Composition and Climate Interim Implementation) is meant to provide information on 
the  past,  current  and  future  composition  of  the  atmosphere  in  general,  and  of  chemically  reactive  gases  in  particular.  The  
MACC-II  stratospheric  ozone  service  (http://www.gmes-stratosphere.eu)  deals  with  the  evolution  of  stratospheric  ozone  and  
related species, and is currently constituted by an ensemble of   four independent chemical models (IFS-MOZART, BASCOE, 
SACADA, and TM3DAM), assimilating different satellite measurements.

We  investigate  the  performance  of  the  MACC  ensemble  of  stratospheric  ozone  analyses  for  the  3  year-period  September  
2009-September  2012.  We  assess  the  quality  of  the  analyses  by  comparison  with  independent  satellite  and  groundbased  
observations. As a dedicated case study, we will assess the performance of the models during the unusual ozone hole event of 
Artic Spring 2011.
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SYNERGETIC RETRIEVAL OF AEROSOL PROPERTIES FROM METOP
Dmytro Martynenko , Thomas Holzer-Popp , Miriam Kosmale , Lars Klüser
DLR-DFD Deutsches Zentrum für Luft- und Raumfahrt/ Deutsches Fernerkundungsdatenzentrum

ABSTRACT
At  the  Earth  Observation  Center  (EOC)  of  the  German  Aerospace  Center  (DLR)  an  upgrade  of  the  synergetic  aerosol  retrieval  method  
SYNAER  which  exploits  GOME-2  and  AVHRR  data  was  made.  SYNAER  combines  the  use  of  an  automatic  dark  field  technique  for  
AVHRR visible  reflectances  with  a  least  square  fit  of  simulated reflectance spectra  to  GOME-2 measurements.  This  combination of  two 
instruments allows retrieving aerosol optical depth at 550 nm and aerosol speciation from a choice of 40 pre-defined aerosol types. 

This  method  was  firstly  developed  with  the  sensor  pairs  ATSR-2  &  GOME  on  board  ERS-2  and  AATSR  &  SCIAMACHY  on  board  
ENVISAT.  However,  due  to  instrumental  limitations  the  coverage  of  SYNAER/ERS-2  and  SYNAER/ENVISAT  is  limited.  Therefore,  
SYNAER was transferred to similar sensors AVHRR and GOME-2 onboard MetOp.

After transferring to the new sensor pair a thorough analysis of the cloud masking and necessary parameterization of surface reflectance was
 made since these are the largest sources of uncertainty in nadir aerosol retrieval. 

Here the significantly broader channels of AVHRR versus AATSR need to be accounted for.  The use of a vegetation index in the AVHRR
 dark fields’ method was reconsidered. With the adapted method one of the first goals was the production and error characterization of one 
year tropospheric aerosol data.

The work shows the analysis behind the sensor adaptation and validation results (for 2008 year: RMSE=0.14, BIAS = 0.02) obtained with 
SYNAER applied to METOP sensors. The SYNAER algorithm is planned to be implemented through operational chain from the middle of 
2013 within the MACC-II project (GMES atmosphere).
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OZONE PROFILE RETRIEVALS WITH METOP-A AND METOP-B USING 
TIR, UV AND VISIBLE SPECTRA

Georgina Miles , Richard Siddans , Barry Latter , Brian Kerridge , Alison Waterfall
RAL Rutherford Appleton Laboratory

ABSTRACT
We present recent developments of the RAL Ozone Profile optimal estimation retrieval algorithm in which TIR spectra from IASI 
are combined with UV and visible spectra from GOME-2, and cloud information from AVHRR/3. We focus on an evaluation of 
time  series’  produced  from  MetOp-A  over  5  years  of  the  mission,  and  a  comparison  with  early  results  from  the  instruments  
aboard  MetOp-B.  The scheme is  evaluated  against  ozone sondes  and against  chemistry  transport  models  in  case  studies  to  
demonstrate the skill of the algorithm in capturing tropospheric ozone events. Results to be presented include a recent extension
 of the scheme to the Chappuis (visible) ozone bands, to assess whether information can be added on near-surface ozone. The 
RAL algorithm has also been developed to mitigate the degradation of the GOME-2 instrument and maintain the quality of the 
retrieved ozone product, in particular by the derivation of a radiometric degradation correction and an optimal characterisation of 
the instrument response functions.
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A DYNAMIC ENHANCEMENT BACKGROUND REDUCTION 
ALGORITHM (DEBRA) APPLIED TO MSG/SEVIRI OBSERVATIONS OF 

DUST STORMS
Steven Miller

CIRA Cooperative Institute for Research in the Atmosphere

ABSTRACT
Mineral dust plays an important role in the Earth/atmosphere system, including i) the radiation balance in the atmosphere and 
the atmospheric arm of the hydrological cycle via both direct reflective, insulation processes and indirect processes influencing 
clouds and precipitation, ii)  surface hydrology via snow/ice albedo depression and associated increased melting rates, and iii)  
oceanic ecosystem via deposition of iron-rich nutrients stimulating phytoplankton growth. Dust presents an array of hazards as 
well,  i)  to  respiratory  health,  ii)  degrading  atmospheric  visibility  (of  particular  concern  to  the  aviation  community),  and  iii)  
presenting  stress  to  electronic  and  mechanical  equipment. In  a  changing  climate  system,  traditional  source  regions  for  
atmospheric  dust  may  evolve  with  desertification  in  some  areas  and  the  re-binding  of  erstwhile  erodible  surfaces  in  
others. Given the fundamental, integrated role of dust in Earth system processes, the potential climate response to changes in 
global dust loading must be considered holistically, via fully coupled earth system models that include mineral dust as an active, 
prognostic variable. Satellite observations, particularly those from geostationary orbit, offer the most tractable means to global 
monitoring of dust lofting and transport.

This  paper  describes  a  technique  to  mitigate  traditional  challenges  in  satellite-based  detection  of  dust  over  complex  terrain,  
where  multispectral  detection  techniques  produce  widespread  false  alarm  fields. The  false  alarms  arise  due  to  the  surface  
having  spectral  properties  similar  to  the  lofted  dust. The  Dynamic  Enhancement  Background  Reduction  Algorithm  (DEBRA)  
utilizes ancillary background information to flag and suppress (background reduction) false alarms associated with land surface 
features while retaining a limited ability to enhance the parameter of interest above these surfaces.  The variable scaling across
 space and time provides the ‘dynamic enhancement’ element of DEBRA. The backgrounds utilized by DEBRA are comprised of 
either  cloud-cleared  composites  or  the  University  of  Wisconsin/CIMSS  Baseline  Fit  global  surface  emissivity  database  
customized  to  the  sensor  of  interest.   Global  surface  temperature  climatology  data  from  the  NASA  Modern  Era  
Retrospective-analysis for Research and Applications (MERRA) are enlisted here to capture diurnal variability in the background
 fields. Versions of DEBRA configured to the detection of lofted mineral dust, low cloud/fog, and volcanic ash plumes, have been
 applied  to  the  EUMETSAT  MSG/SEVIRI  sensor.   The  physically-based  detection  algorithms  managed  by  DEBRA  take  
advantage of multi-spectral information optimized for land/water backgrounds and blend day vs. night enhancements across the 
terminator  for  near-seamless  transition  and  consistent  interpretation. The  results  are  provided  quantitatively  as  a  confidence  
factor  (C  within [0,1]),  but  are  readily  visualized  as  value-added  imagery,  preserving  the  context  of  the  meteorological  and  
topographical situation. In this way, the algorithm is potentially useful to both automated processes and human analysts alike, 
including applications under the auspices of the World Meteorological Organization Sand and Dust Storm Warning Advisory and 
Assessment System. DEBRA examples from Saharan dust storms and comparisons to other detection methods are presented.
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USING IASI AND MIPAS IN COMBINATION TO CHARACTERISE CO 
AND OTHER VOLATILE ORGANIC COMPOUND EMISSIONS FROM 

FIRES
David Moore 1 , John Remedios 1 , Harjinder Sembhi 2 , Tim Trent 1

(1) University of Leicester/NCEO , (2) University of Leicester

ABSTRACT
Short-lived species emitted from wildfires, such as carbon monoxide (CO) and volatile organic compounds (VOCs), 
carry  a  lot  of  information  on  atmospheric  processes  relating  to  chemistry,  convection  and  emission.  Global  
measurements of CO from satellites allow identification of the main source regions and quantification of their source
 strength and provide a good indicator for regions where VOCs may be enhanced enabling studies of their effects on 
tropospheric chemistry. These disruptive events, which occur at a surprisingly high frequency, are also indirectly a 
climatological  feature  of  the  Earth’s  atmosphere  and  its  climate  response.  As  a  consequence,  studying  and  
understanding biomass plume chemistry is vital and accurate measurement of trace gases from these events will also 
aid improvements in climate/chemistry models. In this paper, we focus on a case study to examine in detail the utility
 of  IASI  for  deducing  atmospheric  processes  due  to  fire,  information  gained  from  the  combination  of  IASI  and  
MIPAS, and direct observations of fire locations.

The University of Leicester IASI Retrieval Scheme (ULIRS) is an algorithm which has been developed to retrieve 
CO concentrations from IASI measured top of atmosphere radiances on a local scale, using an Optimal Estimation 
Method. The scheme has been adapted to retrieve VOCs, including formic acid and acetylene. Developments within 
ULIRS are presented and we illustrate the choice of forward model. A comparison will be made of CO results from 
using  the  Met  Office  RTTOV and  Oxford  RFM.  The  specification  of  a  priori  information  is  described,  alongside  
surface  emissivity  and  topography,  and  reference  profiles  are  shown.  ULIRS  retrieval  results,  a  full  error  
characterisation and the effects of the noise in the retrievals will also be shown.

Initial  work  has  shown  that  using  the  complementary  viewing  angles  of  IASI  (nadir)  and  MIPAS  (limb)  in  
combination has a positive effect on IASI VOC retrievals. Data from the MIPAS is used to retrieve and constrain gas
 profiles  in  the  upper  troposphere/lower  stratosphere  (UTLS)  which  are  then  incorporated  into  the  IASI  a  priori  
profile  information  for  the  same  scene  and  illustrate  the  benefits  for  future  missions.  The  NERC-funded  BOReal  
forest  fires  on  Tropospheric  oxidants  over  the  Atlantic  using  Aircraft  and  Satellites  (BORTAS)  campaign  was  
dedicated to studying the impact of local pollution events over North America and aged plumes originated from Asia
 and Siberia. In the context of the campaign aims, we investigate CO, VOC chemistry and aerosol signatures in IASI 
spectra in the immediate vicinity of  the fire  and within boreal  biomass plumes.  We validate the quality of  ULIRS 
products  of  CO and  VOCs to  in-situ  aircraft  measurements  and  establish  enhancement  ratios  for  ΔHCOOH/ΔCO  
from fires over North America. Comparisons are made to results we derive over different vegetation sources globally
 and  those  within  the  literature.  We deduce  that  secondary  formation  of  HCOOH occurs  within  the  smoke  plumes  
from  boreal  fires,  over  timescales  of  around  a  day,  and  we  show  evidence  that  the  amount  of  HCOOH  can  be  
doubled by this secondary formation process. We conclude that IASI is a suitable instrument, with sufficient spatial 
resolution, for studying isolated fire events.
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IMPLEMENTATION OF A ROBUST SATELLITE TECHNIQUE (RSTASH) 
ON MSG-SEVIRI DATA FOR REAL TIME DETECTION AND 
MONITORING OF VOLCANIC ASH CLOUDS FROM SPACE

Nicola Pergola 1 , Francesco Marchese 1 , Alfredo Falconieri 2 , Carolina Filizzola 1 , Rossana Paciello
 1 , Valerio Tramutoli 2

(1) CNR Consiglio Nazionale delle Ricerche , (2) University of Basilicata

ABSTRACT

The RST
ASH

 algorithm is a specific configuration of the Robust Satellite Techniques (RST) multitemporal approach developed for 

detecting and tracking ash clouds from space. This algorithm was previously tested on AVHRR (Advanced Very High Resolution

 Radiometer)  and  MODIS  (Moderate  Resolution  Imaging  Spectroradiometer)  polar  satellite  data,  showing  a  good  trade-off  

between reliability  and sensitivity  of  detection,  together  with improved performances in  identifying ash compared to traditional  

split  window techniques. In this work, RST
ASH

 is preliminarily implemented on SEVIRI (Spinning Enhanced Visible and Infrared 

Imager) data, to assess its performances in timely detecting ash clouds as well as in tracking their space-time evolution in real 

time,  analyzing  the  recent  Eyjafjallajökull  eruption  of  April-May  2010  which  caused  an  unprecedented  air  traffic  disruption  in  

Northern  Europe.  This  study  has  been  carried  out  testing  RST
ASH

,  for  the  first  time,  at  high  latitude  regions  and  analyzing  its  

capability in detecting ash also in critical observational conditions (e.g. in the presence of high water and ice content within the 

plume,  and  of  a  diffuse  cloud  coverage  affecting  Northern  Europe),  as  those  characterizing  the  first  phase  of  Eyjafjallajökull  

eruption. Outcomes of this work show that RST
ASH

 can be successfully exported on data provided by geostationary satellites and 

used  for  detecting  pixels  affected  by  ash  before  performing  whatever  quantitative  retrieval  analysis  (like  the  ones  included  in  

volcanic  ash  detection  products  developed  by  EUMETSAT).  Further  improvements  expected  by  a  full  exploitation  of  SEVIRI  

spectral  capabilities  will  be  also  discussed  in  view  of  a  possible  usage  in  an  operational  volcanic  ash  detection  and  tracking  

contexts.
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A DECADE OF GLOBAL CARBON DIOXIDE OBSERVATIONS FROM 
THE SATELLITE INSTRUMENT SCIAMACHY

Maximilian Reuter , Oliver Schneising , Michael Hilker , Michael Buchwitz , Jens Heymann , Heinrich
 Bovensmann , John P. Burrows

Universität Bremen

ABSTRACT
CO2 is the most important anthropogenic greenhouse gas. Its global increasing concentration in the Earth’s  atmosphere is the 
main driver for global warming. However, in spite of its importance, there are still  large uncertainties on its sources and sinks: 
What  is  their  global  distribution?  What  is  their  temporal  evolution?  How  will  they  behave  in  a  changing  climate?  Satellite  
measurements, if accurate and precise enough, have the potential to reduce such surface flux uncertainties.

SCIAMACHY  started  its  operation  in  2002  with  the  launch  of  ENVISAT.  Roughly  one  decade  later  ESA  declared  end  of  the  
mission  due  to  the  unexpected  loss  of  ENVISAT.  SCIAMACHY  was  the  first  and  during  seven  years  the  only  satellite  
instruments which was able to measure the CO2 mixing ratio (XCO2) with large sensitivity also in the boundary layer. 

Therefore,  SCIAMACHY  measurements  are  essential  to  create  a  consistent  long  term  climate  data  record  of  XCO2  
measurements.  We  will  present  two  datasets  (WFMD  and  BESD)  each  of  which  covering  the  full  SCIAMACHY  time  series.  
Analyses of the datasets in respect to land-atmosphere interactions and long term trends will be part of the presentation.
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TROPOSPHERIC OZONE MEASUREMENTS OVER THE 
MEDITERRANEAN AS SEEN BY THE THERMAL INFRARED 

IASI/METOP SOUNDER
Sarah Safieddine 1 , Cathy Clerbaux 1 , Maya George 1 , Juliette Hadji-Lazaro 1 , Anne Boynard 1 , 

Daniel Hurtmans 2 , Pierre-Francois Coheur 2 , Catherine Wespes 2

(1) CNRS/IPSL Institut Pierre Simon Laplace , (2) Université Libre de Bruxelles

ABSTRACT
Global and regional monitoring of tropospheric ozone (O3) is essential as it plays a role in much of the oxidation chemistry and is
 a  main  greenhouse  gas  and  air  pollutant.  Previous  studies  (e.g.  Safieddine  et  al.,  2013)  have  shown  that  IASI  is  able  to  
discriminate  the  tropospheric  O3  column  from  the  total  O3.  Two  IASI  instruments  have  been  launched  onboard  the  MetOp  
platform in October 2006 and September 2012 respectively. IASI is a nadir looking Fourier transform spectrometers that probes 
the  Earth’s  atmosphere  in  the  thermal  infrared  spectral  range,  with  a  spectral  resolution  of  0.5  cm-1  (apodized).  Each  IASI  
instrument  monitors  the  atmospheric  composition  at  any  location  two  times  per  day,  and  measures  many  of  the  chemical  
components,  which  play  a  key  role  in  the  climate  system  and  in  several  aspects  of  atmospheric  pollution.  Over  the  
Mediterranean, high and alerting tropospheric O3 values are recorded especially in spring and summer. In this study, we will use
 the  FORLI-O3  product  from  the  two  IASI  instruments  to  present  regional  maps  and  profiles  that  will  show  the  temporal  and  
vertical evolution of the tropospheric O3 over the Mediterranean basin. We will examine the impact of meteorological parameters
 (wind  and  temperature)  on  the  tropospheric  O3  variability  and  transport  mechanisms.  We  will  moreover  use  the  WRF-Chem  
model to understand and interpret the factors responsible of the high O3 concentrations seen, especially the availability of O3 
precursors  (NOx  and  VOCs)  in  the  basin,  and  the  effect  of  transport  of  tropospheric  O3  and  its  precursors  from Europe  and  
urban Mediterranean costal cities to the basin.

515

129

SESSION 11: ATMOSPHERIC COMPOSITION



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

345

INTERCOMPARISON OF GLOBAL NITROGEN DIOXIDE TRENDS 
DERIVED FROM MULTIPLE SATELLITE INSTRUMENTS

Philipp Schneider 1 , Ronald van der A 2 , Aasmund Fahre Vik 1

(1) NILU Norwegian Institute for Air Research , (2) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
Satellite  observations  of  atmospheric  composition  have  become  increasingly  abundant  in  recent  years  and  have  been  
successfully used for air quality applications. One of the atmospheric pollutants most commonly overved from space is nitrogen 
dioxide (NO2),  which is  primarily  emitted through combustion processes resulting from industry  and transport.  Satellite-based 
monitoring of tropospheric NO2 now provides over 10 years of global data. This dataset can be used for mapping NO2 trends, 
which  is  very  valuable  for  obtaining  a  global  perspective  on  changes  in  NOx  emissions.  Previous  studies  investigating  such  
dynamics have shown that while levels of NO2 have been slowly declining in most areas of the United States and Europe over 
the last  decade,  very rapid increases in tropospheric  NO2 can be observed in large parts  of  China and many megacities and 
agglomerations throughout Asia, often with rates of 10 to 20 percent increase per year. With the loss of the SCanning Imaging 
Absorption  spectroMeter  for  Atmospheric  CartograpHY  (SCIAMACHY)  instrument  onboard  of  the  European  Space  Agency's  
Envisat  platform in  2012,  only  two  satellite  instruments  are  currently  in  orbit  that  are  capable  of  continuing  the  time series  of  
tropospheric NO2: The Ozone Monitoring Instrument (OMI),  which has been in operation since the year 2004 on the National  
Aeronautics and Space Administration's Aura satellite, and the Global Ozone Monitoring Experiment-2 (GOME-2) onboard of the
 Metop series of satellites operated by the European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), 
which has been delivering data since 2006. While all of these sensors are capable of observing time series of tropospheric NO2 
and  associated  long-term  trends,  the  instruments  have  different  characteristics,  most  notably  substantially  different  overpass  
times,  which  combined  with  the  distinct  diurnal  cycle  of  NO2  can  result  in  significant  differences  in  trends  derived  from  the  
respective datasets. In this contribution we present an inter-comparison of recent trends of global NO2 concentrations derived 
from all three instruments, explore similarities and differences in the resulting time series as well as in the magnitude and spatial 
patterns  of  the  derived  trends.  First  results  indicate  that  while  the  datasets  derived  from  the  various  instruments  generally  
provide similar spatial patterns in trends worldwide, at the individual gridcell level the magnitude of trends can vary substantially.
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EVIDENCE OF INFORMATION CONTENT OF GOME-2 SPECTRAL 
CHANNELS IN CHAPPUIS BAND FOR OZONE PROFILE RETRIEVAL 

BY AUTOMATIC FEATURE SELECTION METHODS AND 
REGULARISED SUPERVISED LEARNING

Frank Sehnke , Martin D. Felder , Anton k. Kaifel
ZSW Zentrum für Sonnenenergie- und Wasserstoff-Forschung

ABSTRACT

Within a EUMETSAT study new methods from the field of  machine learning were developed and applied for  spectral  channel  
selection  with  NNORSY  GOME-2  and  joint  GOME-2/IASI  ozone  profile  retrieval  [1]  as  well  as  other  applications.  Spectral  
regions  and  spectral  resolution  were  very  coarse  pre-selected.  Automatic  feature  selection  (AFS)  methods  [2],  as  well  as  
regularised  supervised  learning  methods  were  then  applied  on  the  data.  These  algorithms  use  only  a  single  performance  
measure as feedback on how well a learned retrieval system generalises. 

By means of this quality measure the system distinguishes between 'useful' and 'useless' spectral channels for the retrieval task 
in question, based on the magnitude of their contribution to the results. The methods introduced are therefore only driven by the 
retrieval results and are unbiased towards which specific spectral bands are selected.

Automatic selection of certain channels in a repeatable and significant manner has to be seen as evidence for useful information 
carried by these channels with regard to solving the given retrieval problem. These findings can be reinforced by showing that 
leaving out certain selected channels from the learning process results in worse overall retrieval performance.

We  show  that  GOME-2  channels  within  the  Chappuis  band  are  chosen  with  significant  frequency  and  strengths  by  our  
automated  ozone  retrieval  system.  Hence  we  give  evidence  that  useful  information  is  carried  in  the  Chappuis  band  spectral  
range for ozone retrievals and that NNORSY is able to fully exploit  the information content of GOME-2 spectral channels. We 
also show that the frequency and strength of selected channels varies with the cloud fraction in GOME-2 FOV and the amount of
 information gathered from IASI in case of a synergistic retrieval including IASI data.

[1] Learn-O-Matic: A Fully Automated Machine Learning Suite for Profile Retrieval Applications; Sehnke, F. and Felder, M.D. and
 Kaifel, A.K.; Proceedings of the 2012 EUMETSAT Meteorological Satellite Conference

[2]  AUTOMATIC  FEATURE  SELECTION  FOR  COMBINED  IASI/GOME-2  OZONE  PROFILE  RETRIEVAL;  Felder,  M.D.  and  
Sehnke, F. and Kaifel, A.K.; Proceedings of the 2012 EUMETSAT Meteorological Satellite Conference
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TOWARDS A MULTI-INSTRUMENT ANALYSIS OF ATMOSPHERIC 
COMPOSITION IN FIRE DRIVEN ECOSYSTEMS

Nadia Smith 1 , Helen, M. de Klerk 2 , Elisabeth Weisz 1 , William, L. Sr. Smith 3

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) Stellenbosch University, Stellenbosch, Western Cape, South
 Africa , (3) CIMSS and Hampton University, Hampton, Virginia

ABSTRACT
Biomass  burning  makes  a  significant  contribution  to  the  global  carbon  load  each  year  by  releasing  trace  gases  (e.g.,  carbon  
monoxide,  CO)  and  aerosols  (e.g.,  black  and  organic  carbon)  in  the  atmosphere.  The  contribution  these  gases  and  aerosols  
make towards climate change is well understood and documented. Africa is considered to be the burning continent of the world 
and,  along  with  Asia  and  tropical  America,  a  dominant  source  of  global  CO.  In  current  climate  change  scenarios,  most  of  
Sub-Saharan Africa is predicted to suffer  an increase in temperature and vulnerability  to drought,  both of  which will  fuel  more 
burning.  This is  a regional  problem as much as a global  one.  The objective of  this  paper is  to  evaluate whether  space-based 
measurements  of  CO,  aerosols  and biomass burning events  from two different  types of  instruments,  an imager  and sounder,  
display strong enough correlation to depict changes in atmospheric composition over fire-driven ecosystems in Southern Africa. 
It  is  an  attempt  to  integrate  surface  and  atmospheric  measurements  in  a  systems  view  of  pollution  processes  and  feedback  
loops  on  a  regional  scale.  We  will  study  the  spatial  and  temporal  correlation  of  two  IASI  (Infrared  Atmospheric  Sounding  
Interferometer)  CO products (FORLI and Dual-Regression)  with the MODIS (Moderate resolution Imaging Spectroradiometer)  
aerosol and fire products. IASI is an infrared sounder with high spectral and low spatial resolution, while MODIS is a visible to 
near-infrared imager with low spectral and high spatial resolution. Despite the ability to measure vertical atmospheric structure, 
sounders are limited in their ability to accurately measure trace gas concentrations due, in most part, to the low concentration of 
CO (compared to other gases such as water vapor) and its vertical limitation to the boundary layer (a region for which sounders 
have a low sensitivity). We argue that a single field-of-view (or isolated) change in CO column density as measured by IASI may 
be  too  close  to  expected  noise  levels  to  be  considered  a  pollution  event,  but  in  tandem  with  MODIS  surface  and  aerosol  
measurements  there  is  an  increase  probability  that  it  be  correctly  classified.  There  are  two  dominant  types  of  fire-driven  
ecosystems  in  South  Africa,  Fynbos  and  Savanna.  The  former  has  a  high  vegetative  load,  burns  slow,  but  infrequently.  The  
latter  has  a  low  vegetative  load,  burns  fast  and  frequently.  We  will  study  the  spatial  and  temporal  patterns  of  atmospheric  
composition  in  South  Africa  for  one  year  in  which  large  fire  events  occurred  in  both  ecosystems.  The  aim  is  threefold;  (1)  to  
evaluate the precision of two IASI CO products in correctly depicting fire-driven sources of CO over time and space, (2), study a 
multi-instrument approach to mapping atmospheric composition from space, and (3), to enhance our understanding of surface to
 atmosphere regional processes of biomass burning.
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OMI BROMINE MONOXIDE MEASUREMENTS: OPERATIONAL DATA 
ANALYSIS ALGORITHM AND INITIAL VALIDATION

Raid M. Suleiman 1 , Kelly Chance 2 , Xiong Liu 2 , Thomas P. Kurosu 3

(1) Harvard-Smithsonian Center for Astrophysics , (2) Smithsonian Astrophysical Observatory , (3) JPL Jet Propulsion Laboratory

ABSTRACT
We  present  a  detailed  description  of  the  retrieval  algorithm  for  the  OMI  operational  bromine  monoxide  (BrO)  product.  The  
algorithm is based on direct fitting of radiances from 319.0-347.5 nm, within the UV-2 channel of OMI. Radiances are modeled 
from the  solar  irradiance,  attenuated  by  contributions  from the  target  gas  and  interfering  gases,  rotational  Raman  scattering,  
additive and multiplicative closure polynomials and a common mode spectrum. The common mode spectra (one per cross-track 
position,  computed  on-line)  are  the  average  of  several  hundred  fitting  residuals.  They  include  any  instrument  effects  that  are  
unrelated to molecular scattering and absorption cross sections. The BrO retrieval uses albedo- and wavelength-dependent air 
mass  factors  (AMFs),  which  have  been  pre-computed  using  climatological  BrO  profiles.  The  wavelength-dependent  AMF  is  
applied pre-fit to the BrO cross-sections so that vertical column densities are retrieved directly.

We validate OMI BrO with ground-based measurements from three stations (Harestua, Lauder, and Barrow) and with chemical 
transport  model  simulations.  We analyze the  global  distribution  and seasonal  variation  of  BrO and investigate  BrO emissions  
from volcanoes and salt lakes.
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THE ENHANCEMENT AND MONITORING OF DUST EVENTS BASED ON
 VISIBLE AND INFRARED REMOTE SENSING TECHNIQUES

Farahnaz Taghavi
Institute of Geophysics,University of Tehran

ABSTRACT
In recent years, the frequency of dust pollution events in the Southwest of Iran are increased which caused huge damage and 
imposed a negative impacts on air quality, airport traffic and people daily life in local areas. In this study, two algorithms based 
on  the  analysis  of  satellite  visible  and  infrared  measurements  have  developed  to  identify  and  monitoring  of  dust  events  from 
origin source to local areas. The magnitude of the difference in Brightness Temperature (BTD) in selected bands of MODIS and 
NDVI,  MNDVI indices used to infer  the signature of  dust.  Initial  results show that  MNDVI index cannot detect  dust  over water 
completely. Thus we used the algorithm of combining BTD of dust between the wavelengths 8.5µm (MODIS band-29) and 11µm
 (MODIS  band-31)  with  negative  values  of  bands  -31  and  32  BTDs.  In  this  study  for  extraction  of  dust  areas,  we  used  
(BT8.5-BT11)  –  (BT11-BT12)  values  larger  than  obtained  threshold  and  (BT11-BT12)  smaller  than  zero.  The  use  of  thermal  
infrared spectrum algorithm detects dust well. The aerosol optical depth (AOD), ground-based PM10 observations and surface 
visibility  are  used  to  validation  of  output  product  .Comparing  the  results  with  synoptic  maps  and  output  of  a  Dust  Regional  
Atmospheric Model (DREAM 8b) showed that using enhancement algorithms is a more reliable way than other MODIS products 
or  model  outputs  to  detect  dust.  Finally,  we attempt  to  find  the  transport  direction  and the  location  of  the  sources  of  the  dust  
storms  in  this  area.  The  results  show  the  direct  effect  of  wind  speed  and  soil  type  of  dust  sources  on  the  enhancement  
algorithms outputs.
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A NEW ALGORITHM TO DETECT DESERT DUST OUTBREAKS USING 
MSG-SEVIRI DATA

Valerio Tramutoli 1 , Filomena Sannazzarro 1 , Carolina Filizzola 2 , Francesco Marchese 2 , Rosita 
Corrado 1 , Rossana Paciello 2 , Giuseppe Mazzeo 2 , Nicola Pergola 2

(1) University of Basilicata , (2) CNR Consiglio Nazionale delle Ricerche

ABSTRACT
The  strong  impact  of  dust  storms  on  human  activities  has  significantly  increased  the  interest  of  scientific  community  in  
developing efficient monitoring systems capable of detecting them, supporting local agencies in better mitigating their effects. In 
this  work,  an  innovative  algorithm  for  dust  outbreaks  detection  named  RST

DUST
,  based  on  the  successful  Robust  Satellite  

Techniques (RST) multi-temporal approach, is presented. This algorithm is implemented here on MSG-SEVIRI data offering the 
opportunity to promptly detect dust events (still close to the source) and to follow their space-time evolution in real time.  Some 
important  Saharan  dust  outbreaks,  which  affected  Mediterranean  region  in  May  2008,  are  analyzed  here  comparing  the  
achieved  results  to  independent  ground  and  satellite-based  data  products.  Outcomes  of  this  study  show  that  the  RST

DUST
 

algorithm can be profitably used for detecting dust outbreaks from space providing information also about areas characterized by
 a different probability of dust occurrence. They encourage further improvements of this method, in view of a its possible usage in 
the framework of operational contexts.
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DEVELOPMENT OF VOLCANIC ASH PRODUCTS FOR THE 
NEXT-GENERATION JAPANESE GEOSTATIONARY 

METEOROLOGICAL SATELLITE HIMAWARI-8
Hiroaki Tsuchiyama 1 , Yukio Kurihara 1 , Kazuhiko Masuda 2

(1) MSC/ JMA Meteorological Satellite Center/ Japan Meteorological Agency , (2) MRI/JMA Meteorological Research Institute/Japan 
Meteorological Agency

ABSTRACT
The  Japan  Meteorological  Agency  (JMA)  plans  to  start  the  operation  of  Himawari-8  -  the  next-generation  Japanese  
geostationary  meteorological  satellite  –  in  2015  as  a  follow-on  to  the  currently  operational  MTSAT-2  satellite  (Himawari-7).  
Himawari-8  carries  an AHI  visible  and infrared imager  whose observing functions are  comparable  to  those of  the ABI  unit  on 
board  GOES-R  developed  by  NASA  and  NOAA/NESDIS.  The  observing  capability  of  AHI  is  enhanced  compare  to  that  of  
MTSAT-2 IMAGER by increasing the spatial resolution of its images, enabling more frequent observation and providing a greater
 number of frequency bands. JMA is currently developing new products based on these enhanced images, including a volcanic 
ash analysis product designed to support the work of the Volcanic Ash Advisory Center in Tokyo. 

JMA is developing these volcanic ash products in collaboration with EUMETSAT and NOAA/NESDIS. The Agency has adopted 
an empirical volcanic ash retrieval algorithm and related software developed by EUMETSAT and examined the computation of 
AOD, particle size and mass loading using MTSAT-1R imagery from a significant eruption of Mt. Shinmoe in January 2011. The 
preliminary results indicate that these parameters are computed appropriately over the volcanic ash area. JMA is now tuning the 
algorithm  and  software  for  MTSAT  and  Himawari-8  usage  in  collaboration  with  EUMETSAT.  It  also  plans  to  introduce  the  
variational method-based volcanic ash retrieval algorithm for GOES-R developed by NOAA/NESDIS. 

In this way, JMA is developing volcanic ash products suitable for Himawari-8 and for the monitoring of ash over the West Pacific 
region based on EUMETSAT and NOAA/NESDIS algorithms. The latest developments will be presented at the conference.
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TRACE GAS COLUMN OBSERVATIONS FROM THE GOME-2 
INSTRUMENTS ON METOP-A AND B

Pieter Valks 1 , Nan Hao 1 , Pascal Hedelt 1 , Walter Zimmer 1 , Diego Loyola 1 , Gaia Pinardi 2 , Michel 
Van Roozendael 2 , Isabelle De Smedt 2 , Nicolas Theys 2 , Jean-Christopher Lambert 2 , MariLiza 

Koukouli 3 , Dimitris Balis 3

(1) DLR-IMF Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Methodik der Fernerkundung , (2) IASB-BIRA Belgian Institute 
for Space Aeronomy , (3) Aristotle University of Thessaloniki

ABSTRACT
This contribution focuses on the operational GOME-2 trace gas column products developed in the framework of EUMETSAT’s 
Satellite  Application  Facility  on  Ozone  and  Atmospheric  Chemistry  Monitoring  (O3M-SAF).  We  present  an  overview  of  the  
retrieval  algorithms  and  exemplary  results  for  the  ozone,  NO2,  BrO,  SO2  and  formaldehyde  columns  using  the  GOME-2  
instrument (FM3) on MetOp-A (launched in Sep. 2007) and the new GOME-2 instrument (FM2) on MetOp-B (launched in Oct. 
2012).  The  trace  gas  column  products  are  retrieved  from  GOME-2  solar  backscattered  measurements  in  the  UV  and  VIS  
wavelength regions, and are generated operationally by DLR using the GOME Data Processor (GDP) version 4.6.

The  retrieval  of  total  ozone  columns  from  GOME-2  uses  an  optimized  Differential  Optical  Absorption  Spectroscopy  (DOAS)  
algorithm, with air mass factor conversions calculated using the LIDORT model. Total and tropospheric NO2 is retrieved with the
 DOAS method in the visible wavelength region around the 435 nm. SO2 emissions from volcanic and anthropogenic sources 
can be measured by GOME-2 using the UV wavelength region around 320 nm. The ozone, NO2 and SO2 column products are 
available  for  the  users  in  near  real  time,  i.e.  within  two  hours  after  sensing  by  GOME-2.  For  BrO  and  formaldehyde,  optimal  
DOAS fitting windows have been determined for GOME-2 in the UV wavelength region. The GOME-2 trace gas column products
 have reached the operational O3M-SAF status, and are routinely available to the users. 

More than six years of operational trace gas column measurements are now available from GOME-2 on MetOp-A. Initial results 
from  ~6  months  of  GOME-2  measurements  from  MetOp-B  will  be  available  as  well.  We  present  intercomparisons  of  the  
GOME-2 measurements  from MetOp-A and B,  validation  results  using ground-based measurements,  as  well  as  comparisons 
with other satellite products. Furthermore, the use of tropospheric NO2, SO2 and formaldehyde columns from GOME-2 for air 
quality applications will be presented.
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VERTICAL PROFILES OF DESERT DUST CONCENTRATION FROM 
IASI TIR MEASUREMENTS: SENSITIVITY TO SURFACE AND 

ATMOSPHERIC STATES
Sophie Vandenbussche 1 , Svetlana Kochenova 1 , Ann Carine Vandaele 1 , Nicolas Kumps 1 , 

Thomas August 2 , Tim Hultberg 2 , Martine De Mazière 1

(1) IASB-BIRA Belgian Institute for Space Aeronomy , (2) EUMETSAT

ABSTRACT
Windblown  mineral  dust  from arid  areas  is  the  most  prominent  type  of  aerosols  in  the  troposphere  (in  annual  mass  burden),  
present  mainly  in  the  Tropics,  at  altitudes  below  6km.  Dust  particles  absorb,  scatter  and  emit  radiation.  They  are  therefore  
responsible for radiative forcing, both directly and indirectly through their impact on clouds. Both effects depend, among other 
parameters,  on  the  vertical  distribution  of  dust,  which  is  currently  poorly  characterised  on  a  global  scale  (high  
geographical/temporal coverage).

Mineral  dust  shows  strong  and  typical  spectral  features  in  the  Thermal  Infrared  (TIR)  atmospheric  window  (800-1200cm-1),  
allowing  the  retrieval  of  dust  atmospheric  load  and  properties  (particle  size,  mineral  composition,...).  IASI  instruments  flying  
onboard  Metop-A  since  2006  and  Metop-B  since  2012  are  well  suited  for  dust  retrievals,  as  they  offer  a  continuous  spectral  
coverage  in  the  TIR  with  sufficiently  high  spectral  resolution  and  signal-to-noise  ratio.  Furthermore,  those  instruments  are  
excellent  candidates for  long-term climate studies because they offer  global  Earth coverage twice a day for at  least  15 years,  
followed by a New Generation instrument planned in 2020.

In the last years, we have developed a strategy to retrieve vertical profiles of mineral dust concentration in the low troposphere 
using IASI TIR measurements. Here, we will  provide an update on the strategy, followed by a study of the sensitivity of these 
dust vertical profile retrievals to the surface properties and atmospheric state. We will address the impact of surface emissivity 
and temperature  variations,  and of  atmospheric  temperature  and water  vapour  variations.  In  particular,  we will  study how the 
dust retrievals, using EUMETSAT IASI level 2 data as input, are affected when going from IASI L2 version 4, corresponding to 
the operational version at the time of the case study, to the prototyped version 6.

This  study  will  provide  estimates  on  the  uncertainty  of  our  retrievals  due  to  uncertainties  on  surface  and  atmospheric  state  
parameters.
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TOWARDS A GLOBAL CLIMATOLOGY OF AEROSOL TYPES FROM 
SATELLITE MEASUREMENTS

Thomas Wagner 1 , Marloes Penning de Vries 1 , Steffen Beirle 1 , Olaf Tuinder 2 , Gijsbert Tilstra 2 , 
Piet Stammes 2

(1) MPI Max-Planck Institut für Chemie , (2) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
Measurements of aerosol optical thickness (AOT) show us that aerosols are ubiquitous and highly variable throughout the globe.
 But  for  the  calculation  of  aerosol  radiative  effects,  for  the  development  and  monitoring  of  mitigation  strategies,  and  for  the  
construction of climatologies of aerosol optical properties (needed for, e.g., AOT retrieval) knowledge of aerosol type (or source) 
is also of importance. Detecting the optical properties of aerosols from passive satellite-borne measurements alone is a difficult 
task due to the rather smooth effect of aerosols on the measured spectra and the influences of surface and cloud reflection. We 
therefore  chose  another  approach  to  determine  aerosol  type:  by  studying  the  relationship  of  AOT with  trace  gas  abundance,  
aerosol absorption, and mean aerosol size. Our Global Aerosol Classification Algorithm, GACA, examines monthly mean maps 
of  aerosol  properties  (MODIS  AOT  and  extinction  Angstrom  exponent,  GOME-2  UV  Aerosol  Indices)  and  trace  gas  column  
densities (NO2, HCHO, SO2 from GOME-2, and CO from MOPITT) for temporal correlations. First, aerosol types are assigned 
based  on  size  (Angstrom  exponent)  and  absorption  (UV  Aerosol  Indices),  then  the  main  sources  are  inferred  by  performing  
threshold tests (for mean trace gas columns) and correlation tests (between AOT and trace gas columns) on the data set. In this 
way,  aerosol  type  and  main  source  climatologies  can  be  constructed  on  a  yearly,  seasonal,  or  even  monthly  basis.  Such  
climatologies can be used by, e.g., aerosol retrieval developers in need of a priori aerosol optical properties.
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PRELIMINARY STUDY OF NIGHTTIME AEROSOL OPTICAL DEPTH 
RETRIEVALS USING THE VIIRS DNB

Jianglong Zhang 1 , Randall Johnson 1 , Edward Hyer 2 , Steven Miller 3 , Jeffrey Reid 2

(1) University of North Dakota , (2) Naval Research Laboratory, Monterey , (3) CIRA Cooperative Institute for Research in the 
Atmosphere

ABSTRACT
Nighttime aerosol detection and retrievals are important for various applications including forecasting and retrospective studies 
of  visibility  and  air  quality.  However,  reliable  nighttime  satellite  retrievals  with  broad  spatial  coverage  are  not  currently  
available.   With the use of the Day/Night Band (DNB) on the newly launched Visible/Infrared Imager/Radiometer Suite (VIIRS) 
instrument  onboard  the  Suomi  National  Polar-orbiting  Partnership  (NPP)  satellite,  an  innovative  method  was  developed  for  
retrieving nighttime aerosol optical depth values over regions with artificial city lights.   

In  this  presentation,  the  theoretical  basis  of  the  retrieval  method  is  discussed.  Preliminary  results  and  application  of  the  
retrieval  over  three  selected  cities  (Cape  Verde  for  dust,  Grand  Forks  for  urban,  and  Alta  Floresta  for  smoke  aerosols)  are  
presented  and  validation  efforts  are  shown.  The  potential  applications  of  such  a  study  to  air  quality  and  aerosol  data  
assimilation studies are explored.
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PROGRESS ON GREENHOUSE GAS SATELLITE REMOTE SENSING IN
 CHINA

Xingying Zhang
National Satellite Meteorological Center

ABSTRACT
The payload of greenhouse gas monitoring will be on the next Fengyun Meteorological satellite, FY-3D, launched in 2014. The 
instrument is a high resolution interferometerspectrometer that measure reflected sunlight with the 0.76 μm O2 A-band, two CO2 

bands at 1.61 and 2.06 μm, one band at 2.3μm for CO and N2O, also CH4 at 1.6μm. The swath is 760km and is 5.5 days.

The  Chinese  carbon  dioxide  observation  satellite  (TanSat)  project  is  the  national  high  technology  research  and  development  
program. It is funded by the ministry of science and technology of the people’s republic of China and the Chinese Academy of 
Sciences.  The TanSat  is  going  to  monitor  the  carbon dioxide  in  Sun-Synchronous  orbit  with  XCO2  precision  of  1∼4ppm over  
regional scale.
Two detectors are under design, the main instrument is a high resolution grating spectrometer that measure reflected sunlight 
with the 0.76 μm O2 A-band and two CO2 bands at 1.61 and 2.06 μm with swath 20km, the second one is the Cloud and Aerosol 
Polarization Imager (CAPI), which is a wide field of view moderate resolution imaging spectrometer, it include 0.38, 0.67, 0.87, 
1.375  and  1.64μm  channels,  with  two  polarization  channels  in  0.67μm  and  1.64μm.  Currently,  we  are  passing  through  the  
preliminary design review and will finish critical design review at the end of 2014, satellite readiness review and launching will be 
scheduled from Dec. 2014 to June 2015.

A full physical optimal estimation method has being developed to retrieve the column-averaged CO2 dry air mole fraction (XCO2),
 and  the  data  from  CAPI  will  be  used  to  correct  cloud  and  aerosol  interference.  Global  and  regional  surface  CO2  flux  will  be  
derived from XCO2 observations with inverse modeling.

Ground based validation network are being established around China. The CO2 observation consist of 4 Bruker IFS125 and 6 
Greenhouse Gas Analyzer over Beijing, Guanzhou, Mohe, Urumuqi, Taklimakan Desert and Mt waliguang. Also the data from 
TCCON and WDCGG will be included for validation.
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SM-DAS-2 ROOT ZONE SOIL MOISTURE INDEX FROM H-SAF: STATUS
 AND EVALUATION AGAINST GROUND MEASUREMENTS
Clement Albergel 1 , de Rosnay 1 , J.-C. Calvet 2 , J. Muñoz-Sabater 1 , L. Isaksen 1

(1) ECMWF , (2) Météo-France

ABSTRACT
Soil  moisture  is  one of  the main  drivers  of  the water,  energy and carbon cycles.  It  is  a  crucial  variable  for  numerical  weather  
predictions (NWP) and climate projections because it plays a key role in hydrological processes. A good representation of soil 
moisture  conditions  can  therefore  help  improving  the  forecasting  of  precipitation,  droughts  and  floods.  For  many  applications  
global or continental scale soil moisture maps are needed. As a consequence, a signi?cant amount of studies has been and is 
currently  conducted  to  obtain  such  information.  For  that  purpose,  land  surface  modelling,  remote  sensing  techniques  or  a  
combination of both through Land Data Assimilation Systems (LDAS) are used. 

In  the  framework  of  the  H-SAF  project  (Satellite  Application  Facility  on  Support  to  Operational  Hydrology  and  Water  
Management) of EUMETSAT, ECMWF develops, produces and validates a global scale root zone soil  moisture index product 
based  on  ASCAT  soil  moisture  data  assimilation;  SM-DAS-2.  It  is  produced  in  a  dedicated  assimilation  chain  based  on  an  
advanced  LDAS;  a  point  wise  Extended  Kalman  Filter  (EKF)  able  to  ingest  information  such  as  screen  level  parameters  (2  
meters temperature and relative humidity) as well as new type of data such as ASCAT remotely sensed surface soil moisture. 
SM-DAS-2 is delivered by ECMWF to ZAMG and disseminated to EUMETSAT; it became operational in July 2012.

This study presents the current status of SM-DAS-2 products and a validation study making use of ground measurements from 
more than 600 stations, spanning all over the US (from the NRCS-SCAN, SNOTEL and USCRN networks) and also in France 
(SMOSMANIA and SWATMEX networks) for 2012.
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ALL-SKY ASSIMILATION OF MICROWAVE RADIANCES AT ECMWF: 
EXTENSION TO LAND SURFACES AND TO THE NEW SENSORS 

SAPHIR AND MADRAS
Fabrizio Baordo , Alan Geer , Stephen English

ECMWF

ABSTRACT
Satellite  radiance  observations  are  increasingly  being  assimilated  into  operational  NWP  systems  in  cloudy  and  precipitating  
areas. At ECMWF, the so called “all-sky” processing chain is implemented to assimilate microwave imagers observations. In the 
all-sky  scheme  clear,  cloudy  and  precipitating  scenes  are  treated  in  the  same  stream,  including  scattering  radiative  transfer  
where necessary. This gives a wider observational coverage and brings information on water vapour, cloud and precipitation into
 the analysis,  benefiting  forecasts.  All-sky  radiance assimilation  of  microwave imagers  (SSMI/S,  TMI  and AMSR-E,  before  the 
antenna  fault  in  October  2011)  has  been  operational  since  March  2009  and  most  recently  passive  monitoring  of  AMSU-A  
channel 4 has been introduced. 

To date,  the assimilation in the all-sky framework is limited to observations over ocean surface only and the use of  radiances 
over  land  has  not  yet  been  thoroughly  examined.  Current  studies  are  in  progress  to  investigate  the  feasibility  of  assimilating  
SSMI/S radiances over land and in particular, SSMI/S humidity sounding channels have been selected as part of this preliminary
 study.  The  use  of  these  channels  might  bring  additional  and  complementary  information  to  that  already  available  by  the  
assimilation of other microwave sounders radiances and helps to enhance and constrain the humidity analysis. 

Possibility  of  extending  the  all-sky  assimilation  to  new satellites  is  also  in  progress.  The  Megha-Tropiques  satellite  is  a  good  
candidate  providing  both  a  microwave  imager  (MADRAS)  and  a  microwave  humidity  sounder  (SAPHIR)  instrument.  SAPHIR 
data will  be fully available to NWP centres during 2013 and as a consequence, it will  be the first instrument to be investigated 
and introduced within the ECMWF system.
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ACCOUNTING FOR INTER-CHANNEL ERROR CORRELATIONS IN THE 
ASSIMILATION OF AIRS AND IASI DATA AT ECMWF

Niels Bormann
ECMWF

ABSTRACT
This presentation will  summarise assimilation experiments which explicitly take estimates of observation error correlations into 
account for AIRS and IASI in the ECMWF system. 

Single-spectrum  experiments  highlight  how  the  filtering  properties  of  the  assimilation  system  are  altered  when  inter-channel  
error  correlations  are  taken  into  account.  Depending  on  the  structure  of  the  departures,  increments  can  be  larger  as  well  as  
smaller when inter-channel error correlations are included and observation error variances are left unchanged. 

Assimilation  trials  with  AIRS and  IASI  show that  accounting  for  inter-channel  error  correlations  allows  the  use  of  observation  
errors that are closer to diagnosed values, without over-fitting the AIRS and IASI observations. Scaling of the observation errors 
can be used to partially compensate for neglecting off-diagonals in the observation error covariance matrix, allowing the use of a 
diagonal observation error matrix. The required scaling factors are, however, relatively large, and for humidity our experiments 
indicate a benefit from taking the inter-channel error correlations into account.

70

13

SESSION 12: SATELLITE IMPACT ON NWP



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference

verbal preSentation

363

EARLY-MORNING-ORBIT OBSERVING SYSTEM SIMULATION 
EXPERIMENTS IN THE JOINT CENTER FOR SATELLITE DATA 

ASSIMILATION
Sean Casey 1 , Lars Peter Riishojgaard 1 , Michiko Masutani 1 , Jack Woollen 1 , Tong Zhu 1 , Robert 

Atlas 2

(1) JCSDA Joint Center for Satellite Data Assimilation , (2) NOAA

ABSTRACT
Following  the  reconfiguration  of  the  US  polar-orbiting  operational  meteorological  satellite  programs,  the  
agencies that are responsible for these satellites are now in the process of assessing the expected impacts
 of  their  respective  systems.  Since  2006,  the  Joint  Center  for  Satellite  Data  Assimilation  (JCSDA)  has  
developed  and  maintained  an  Observing  System  Simulation  Experiment  (OSSE)  capability  involving  a  
number of groups within NASA and NOAA. The Joint Center has made this OSSE capability available to 
the  US  Department  of  Defense  for  assessment  of  the  expected  consequences  of  a  variety  of  possible  
programmatic decisions regarding e.g. an instrument payload located in the so-called “early morning orbit” 
(0530  Local  Equatorial  Crossing  Time,  ascending  node).  Conforming  to  standard  practice  for  OSSE  
studies,  the  experiments  extend  over  two  separate  two-month  periods,  one  in  the  Northern  hemisphere  
winter (Jan-Feb 2012), one in the NH summer (Jul-Aug 2011). Experimental runs compared include a) the 
impact of removing NOAA-16 Special Sensor Microwave Imager/Sounder (SSMI/S); b) adding Crosstrack 
Infrared Sounder (CrIS) and Advanced Technology Microwave Sounder (ATMS) to the early-morning orbit;
 c) adding a Visible Infrared Imaging Radiometer Suite (VIIRS) instrument to this orbit; and d) adding VIIRS 
and  ATMS  to  this  orbit.  Results  from  these  impact  experiments  will  be  shown  and  will  be  used  to  shed  
additional light on the issue of optimal orbital configurations for the constellation of polar-orbiting satellites.
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COMPLEMENTARITY OF RADIO OCCULTATION AND RADIANCE 
OBSERVATIONS IN NUMERICAL WEATHER PREDICTION

Lidia Cucurull 1 , Ling-Ling Tsao 2 , Rick Anthes 3

(1) NOAA/NWS/NCEP , (2) Central Weather Bureau , (3) UCAR

ABSTRACT
The U.S. National Centers for Environmental Prediction (NOAA/NCEP) have been using GPS Radio Occultation observations (RO) in their
 Global  Data  Assimilation  System  since  May  2007.  The  first  set  of  RO  retrievals  to  be  used  operationally  was  from  the  
FORMOSAT-3/COSMIC  mission.  At  the  present,  NCEP  is  using  operational  data  from  the  following  additional  satellites:  GRAS  on  
MetOp-A (and MetOp-B soon), TerraSAR-X, GRACE-A, and C/NOFS. Retrievals from other missions are planned to be assimilated once 
the data become available in real-time and their accuracy is fully evaluated.

Similar to other centers, the assimilation of RO has shown to provide significant benefits in terms of weather forecast skill, in particular in 
the Southern Hemisphere. Uusually, two type of retrievals are used for operational assimilation: refractivities and bending angles. Although 
RO  became  operationally  assimilated  at  NCEP  with  the  use  of  a  forward  operator  for  refractivities,  this  operator  was  replaced  with  a  
forward operator for bending angles in May 2012. Bending angles have one less processing step than refractivities in the processing of RO 
products, which makes it more attractive from a data assimilation standpoint.

Some  of  the  characteristics  of  the  RO  technology  that  resulted  in  important  benefits  after  the  assimilation  of  this  observation  type  in  
numerical  weather  prediction  centers  include  high  vertical  resolution,  high  accuracy,  similar  accuracy  over  land  than  over  ocean,  and  
all-weather capability. In addition, the biases associated to the retrieved bending angles and refractivities are small enough so they can be 
assimilated without being bias corrected in the assimilation algorithms. Because of this, RO data act as ‘anchor’ measurements, preventing a
 drift of the model towards its own climatology. This in turn enhances the bias correction of the satellite radiance observations.  

During this presentation, the synergy between the assimilation of satellite infrared and microwave radiances and RO will be discussed. In 
particular,  we  will  show  how  the  assimilation  of  RO  affects  the  amount  of  bias  correction  needed  to  assimilate  satellite  radiances  in  a  
variational data assimilation system.
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THE IMPACT OF THE TEMPORAL SPACING OF SATELLITE 
OBSERVATIONS ON NWP ANALYSIS ERRORS

John Eyre , Peter Weston
Met Office

ABSTRACT
We present  a theoretical  study of  the impact  of  the temporal  spacing of  satellite  observations on average analysis  errors in a 
simple  system  analogous  to  a  numerical  weather  prediction  (NWP)  data  assimilation  system.  The  results  are  relevant  to  
questions concerning the optimal distribution of polar-orbiting satellites, and particularly to the question of how available satellite 
assets  might  be  deployed  in  the  three  orbital  planes  recommended  by  the  World  Meteorological  Organisation  (WMO)  in  its  
“Vision for the Global Observing System in 2025”.

The results  of  this  study show that  the sensitivity  of  analysis  error  to  observation spacing depends on the metric  used.  The 
mean  analysis  “accuracy”  (defined  as  the  inverse  of  error  variance)  is  not  sensitive  to  observation  spacing,  but  the  mean  
analysis error variance is indeed sensitive.  Moreover, although the sensitivity is small when forecast error variances double at 
their average rate (~12 hours), it is much greater when doubling times are shorter (6 or 3 hours), as might be expected in some 
high-impact  weather  events.  The  results  support  the  case  for  deploying  satellites  in  orbits  that  are  approximately  equally  
spaced where possible.  
  
In initial experiments, it is assumed that observations from satellites deployed in different orbits have equal information content. 
 In subsequent experiments, information content is simulated for a range of systems corresponding to present and future satellite 
observing systems.  In addition to satellites operational in the period 2010-2011, the potential has been assessed of data from 
the satellites Suomi-NPP, Metop-B and FY-3C, and also from proposed future systems – hyperspectral infra-red sounders on a 
ring  of  geostationary  satellites,  and  an  enhanced  constellation  of  radio  occultation  instruments.  In  each  case,  the  impact  of  
these observations on mean analysis error variance is assessed.
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SATELLITE RADIANCE ASSIMILATION IMPACT IN NEW CANADIAN 
ENSEMBLE-VARIATIONAL SYSTEM

Louis Garand , Mark Buehner , Stephen MacPherson , Sylvain Heilliette , Alain Beaulne
Environment Canada

ABSTRACT
Environment Canada is planning to implement a hybrid ensemble-variational (EnVar) data assimilation system by the time of the
 conference.  EnVar will  replace the current  4Dvar system, allowing a flow-dependent  background error  covariance matrix.  In  
that  new  context,  where  the  relative  weight  of  background  and  observations  may  differ  significantly,  the  impact  of  satellite  
radiances is re-evaluated. Data denial experiments are conducted, both in 4Dvar and Envar, consisting in not assimilating either 
infrared radiances, or microwave radiances, or both. As well, tests are conducted to approximately double the number of AIRS 
and  IASI  channels  (to  about  135  channels  for  each  instrument).  The  presentation  will  focus  on  the  impact  of  radiances  on  
forecasts,  following optimization of  the observation error,  bias correction procedure,  channel configuration, and other aspects,  
with goal to equal or surpass the impact obtained in 4Dvar.
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ASSESSING THE IMPACT OF ADVANCED SATELLITE SOUNDING 
INSTRUMENTS IN THE NASA GEOS-5 FORECAST SYSTEM

Ron Gelaro , Will McCarty
NASA Goddard Space Flight Center

ABSTRACT
Polar  orbiting  satellites  now  provide  tens  of  millions  of  high-quality  observations  of  atmospheric  
temperature  and  humidity  on  a  daily  basis  from  more  than  20  microwave  and  infrared  sounding  
instruments.  With  the  launch  of  NPP  in  2011,  and  MetOp-B  in  2012,  these  include  hyper-spectral  
soundings from multiple instruments: AIRS (Aqua),  CrIS (NPP) and IASI (MetOp-A and B). Accordingly,  
recent  studies  indicate  that  the  global  observing  system  has  become  more  robust  in  the  sense  that  no  
single sensor disproportionately affects forecast skill, and the absence or withholding of any one sensor or 
sensor type can be at  least  partially  compensated for  by the presence of  others. This makes assessing 
the “value” of new sensors on NWP increasingly more challenging, as subtleties in the assimilation system 
response  to  observing  system  changes  are  best  detected  and  understood  through  a  combination  of  
traditional (e.g., data withholding) and non-traditional (e.g., adjoint-based) measures.

In this talk, we present recent results from the adjoint-based observation impact monitoring tool in NASA’s 
GEOS-5 global  atmospheric  data assimilation and forecast  system, as well  as from complementary data 
withholding (addition) experiments. The adjoint system has been running routinely as part of the real-time 
forecast suite since August 2010, and has been recently upgraded to include the effects of moist physical 
processes  in  the  GEOS-5  model  adjoint. We  focus  on  the  impacts  of  the  newest  components  of  the  
satellite  observing  system,  especially  CrIS  on  NPP  and  IASI  on  MetOp-B. Aspects  of  the  channel  
selection and observation error tuning performed in the context of these impacts are discussed, as are the 
impacts  of  antecedent  major  contributors  to  NWP  skill  such  as  AMUS-A,  AIRS  and  IASI  on  
MetOp-A. Among  other  things,  inclusion  of  the  effects  of  moist  physics  in  the  adjoint  system  reveals  a  
larger and more consistently positive impact from moisture-sensitive channels, especially for observations 
in tropical regions.
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FUTURE BENEFITS OF SIMULATED HIGH-DENSITY MTG-IRS DATA 
ASSIMILATION IN A FINE-SCALE WEATHER FORECAST MODEL

Stephanie Guedj , Florence Rabier , Vincent Guidard
Météo-France

ABSTRACT
The  MTG-IRS  mission  aims  to  support  regional  and  convective-scale  numerical  weather  prediction  (NWP)  in  Europe.  The  
instrument  will  provide  unprecedented  information  on  the  temperature  and  humidity,  at  high  vertical,  horizontal  and  temporal  
resolution. 

For  instance,  today's  assimilation  systems  are  not  able  to  use  very  high  density  of  data.  One  reason  is  the  assumption  of  
uncorrelated observation errors. It is wrongly assumed that the error in a radiance observations are independent (in space and 
wavelength).  To neglect  such a correlation may result  in  a degradation of  the analysis,  so that  satellite  radiances are thinned 
spatially and the observation errors are inflated. 

To evaluate the future benefits of  high-density MTG-IRS data, SEVIRI and IASI observations have been used at full resolution 
to quantify horizontal and inter-channel correlations. Various scenarios  of error correlations have been defined to be included 
in  an  Observing  System Simulated  Experiment  (OSSE)  context.  In  parallel,  MTG-IRS data  have been simulated  using  1)  the  
radiative transfer model RTTOV and 2) a set of atmospheric profiles extracted from the latest version of the French fine-scale 
AROME forecast model. Simulations/retrievals were evaluated against independent observations/models. 

Finally,  MTG-IRS  simulated  observations  have  been  assimilated  in  a  special  version  of  the  AROME  forecast  model.  
Improvements  are  investigated  with  respect  to  standard  measures,  mainly  with  respect  to  precipitation  fields  and  moisture  
convergence over the Mediterranean sea.
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IMPACT OF SSMIS IMAGER CHANNELS ASSIMILATION ON 
HURRICANE ANALYSES AND FORECASTS

Wei Han
CMA/NPC China Meteorological Administration Numerical Prediction Center

ABSTRACT
This study is focused on the assimilation of microwave imager data  in GSI for HWRF to improve hurricane forecast. The 5 SSMIS imager
 channels  (19.35GHz(V,H),  22.235GHz  (V),  37(H,V))  are  assimilated  in  clear  skies  with  refined  quality  control.  It  was  found  that  the  
descending node of F-16 SSMIS O-B for channel 12,13,14 and 15 are biased negatively relative to the ascending node, while the descending
 node  of  F-16  SSMIS O-B for  channel  16  is  biased  positively  relative  to  the  ascending  node  and  the  biases  are  not  smoothly  along  scan  
positions. There are some agreements in the differences of biases between ascending node and descending node for the 5 imager channels at 
the  same  positions.  The  first  guess  departures  (O-B)  with  proper  bias  correction  are  validated  by   independent  sonde  humidity  
observations.  It is shown that the assimilation of the imager data improves the humidity analysis and the 72h hurricane track and intensity 
forecast.
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PRELIMINARY ASSESSMENT OF GCOM-W1/AMSR2 RADIANCE DATA 
WITH A NUMERICAL PREDICTION MODEL

Masahiro Kazumori
JMA Japan Meteorological Agency

ABSTRACT
The  Japan  Aerospace  Exploration  Agency  (JAXA)  launched  the  Global  Change  Observation  Mission  -  Water1  
(GCOM-W1)/Advanced  Microwave  Scanning  Radiometer  2  (AMSR2)  on  May  18,  2012.  GCOM-W1/AMSR2  is  designed  to  
measure  microwave  emissions  from  Earth’s  surface  and  atmosphere.  AMSR2  began  operation  on  July  3,  2012,  and  the  
observational data are received in real time at JAXA’s Svalbard station and at a Japanese domestic data-reception site. For the 
early use of AMSR2 data in the Japan Meteorological Agency (JMA)’s NWP system and in Cal/Val collaboration between JAXA 
and JMA, both globally and locally received preliminary un-calibrated GCOM-W1/AMSR2 data has been delivered to JMA since 
September 3, 2012. And distribution of calibrated AMSR2 data started on January 25, 2013. The AMSR2 data latency meets the
 data-use requirements of the JMA’s operational NWP system.

Brightness-temperature data from various microwave radiometers are assimilated in the JMA’s global and mesoscale analysis 
system.  In  these  analyses,  simulated  brightness  temperatures  are  calculated,  and  the  departure  of  the  observed  brightness  
temperature from the simulated brightness temperature (O – B departure) is used for the assimilation. A fast radiative transfer 
model, RTTOV-10, is used to simulate brightness temperatures. The O – B departure values include both the NWP model error 
and the instrument error. Comparing the O – B departure values among various microwave instruments and between different 
observational conditions for a single instrument can reveal issues with the microwave instrument. Monthly mean O – B departure
 distribution of  AMSR2 19-GHz vertical channel under clear-sky conditions clearly showed a dry bias in the JMA global model 
for maritime continental areas and evidence of radio frequency interference (RFI) in the 19-GHz descending-orbit data along the 
coast of the continental United States. Therefore, the RFI-affected data signal should be removed before data assimilation.

Preliminary  AMSR2  data-assimilation  experiments  are  ongoing.  The  O  –  B  departure  values  obtained  in  the  AMSR2  data  
assessment and the results of the data-assimilation experiment will be reported in the conference.
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IMPACT OF HIGH RESOLUTION AMVS USING THE NWCSAF 
PACKAGE ON THE MET OFFICE 1.5 KM MESO SCALE SYSTEMS

Graeme Kelly 1 , Peter Lean 2

(1) Met Office , (2) University of Reading

ABSTRACT
Satellite derived Atmospheric Motion Vectors (AMVs) have given positive benefit to Operational large-scale NWP forecasts for 
many years. Their use in Nowcasting and mesoscale forecasting systems has been limited due to the use of the large tracking 
box sizes that are used by operational AMV producers and also their timeliness. The NWCSAF AMV package allows local AMVs
 to  be  produced  with  smaller  tracking  boxes,  so  producing  AMVs  with  scales  that  are  more  suitable  for  these  systems.  The  
NWCSAF  package,  run  locally  over  a  small  region,  can  also  produce  AMVs  with  only  a  few  minutes  delay  after  the  satellite  
image reception. The MSG NWCSAF software has been set up over the UK region and produces AMVs every 15 minutes from 
MSG. A number of data impact tests have been run with the UKV 1.5 km 3DVAR data assimilation system. Forecasts including 
the local AMVs show a positive impact for cloud and precipitation. An additional NWCSAF AMV system was run using 5 minutes 
rapid scan MSG images These AMVs have been input into the 1.5km UK hourly 4DVAR Nowcasting system and the impact will 
be presented.
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CHARACTERIZING HEIGHT ASSIGNMENT ERRORS IN SYNTHETIC 
AMVS GENERATED FROM NWP MODEL RADIANCES

Peter Lean 1 , Stefano Migliorini 1 , Graeme Kelly 2

(1) University of Reading , (2) Met Office

ABSTRACT
Height  assignment errors are considered to be one of  the primary sources of  error  in Atmospheric  Motion Vector  (AMV) wind 
retrievals.

Results will be presented from a study of height assignment errors using the Met Office 1.5km UKV model to generate synthetic 
AMVs  using  the  NWCSAF  package.  Statistics  of  cloud  top  height  errors  from  the  NWCSAF  cloud  products  are  calculated  
through a comparison against  the model  'truth'  cloud condensate profiles.  The bias statistics  are further  categorized by cloud 
type  and  cloud  top  height.  The  feasibility  of  bias  correction  of  the  cloud  top  height  product  to  reduce  systematic  height  
assignment errors in AMVs is investigated.

In addition, initial results from an investigation of the horizontal scales of motion represented by AMVs will be presented.
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DIRECT ASSIMILATION OF FY-3A MWTS RADIANCE DATA AND THE 
IMPACT ON CHINESE NWP SYSTEM

Juan Li
CMA China Meteorological Administration

ABSTRACT
Chinese  Fengyun-3A  (FY-3A)  satellite  was  successfully  launched  on  27  May,  2008.  The  MWTS  (Microwave  Temperature  
Sounder) onboard FY-3A is the first microwave sounding unit in China. In this research, the impact of MWTS on Chinese NWP 
(Numerical  Weather  prediction)  system-GRAPES  (Global  and  Regional  Assimilation  and  PrEdiction  System)  has  been  
researched. A quality control (QC) procedure is proposed and applied to MWTS radiance observations in the GRAPES-3DVar 
system. A cloud detection algorithm is incorporated based on the cloud fraction product provided by the Visible and InfrarRed 
Radiometer  (VIRR)  on  board  FY-3A.  Analysis  of  the  test  results  conducted  in  July  2011  indicates  that  most  clouds  are  
identifiable by applying an FY-3A VIRR cloud fraction threshold of 37%. Other QC steps include the following: (i)  two outmost 
field-of-views (FOVs); (ii) channel 3 if the terrain altitude is greater than 500 m; (iii) channel 2 over sea ice and land; (iv) coastal 
FOVs;  and  (v)  outliers  with  large  differences  between  model  simulations  and  observations.  Impact  experiments  show  that  
forecast skill of GRAPES is improved with MWTS added. Largest improvements are found in the Southern Hemisphere.
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IMPROVING TROPICAL CYCLONE FORECASTS BY ASSIMILATING 
MICROWAVE AND ADVANCED IR SOUNDER MEASUREMENTS
Jun Li 1 , Timothy J. Schmit 2 , Mitch Goldberg 3 , Jinlong Li 4 , Pei Wang 4 , John L. Beven 5

(1) University of Wisconsin-Madison , (2) NOAA/NESDIS/STAR , (3) NOAA JPSS Program Office , (4) CIMSS Cooperative Institute 
for Meteorological Satellite Studies , (5) NOAA/NWS

ABSTRACT
Reliable  and  stable  forecasts  on  tropical  cyclones  (TCs)  such  as  Isaac  and Sandy  landed on  CONUS in  2012 are  critical  for  
decision  making  and  better  preparation. Observations  of  atmospheric  temperature  and  moisture  information  in  environment  
and hurricane region  are  very  important  to  the  prediction  of  the  genesis,  intensification,  motion,  rainfall  potential,  and landing  
impacts of TCs through numerical weather prediction (NWP) models. The AIRS/AMSU on Aqua, IASI/AMSU on Metop, CrIMSS 
(CrIS and ATMS) on Suomi  NPP provide atmospheric  temperature  and moisture  information  with  high vertical  resolution  and 
accuracy, which is critical for the prediction of hurricane evolution. In order to maximize the benefit of satellite microwave and 
advanced  infrared  (IR)  sounder  measurements  for  TC  forecasts,  real  time  assimilation  and  forecasting  system  is  being  
developed at CIMSS, it is called satellite Sounder Data Assimilation for TC forecasts (SDAT). The regional NWP models (WRF 
- Weather Research and Forecasting, and HWRF – Hurricane WRF) along with the operational Community Gridpoint Statistical 
Interpolation (GSI) assimilation system developed by NCEP are used as the frames of SDAT, which comprises of data ingestion,
 processing,  assimilation  and forecasting. The conventional  and satellite  sounder  observations  (microwave and IR radiances,  
soundings,  layer precipitable water  -  LPW etc.)  are ingested into Bufr  file  used by GSI,  then 72-hour forecasts are conducted 
after  each  assimilation. SDAT  can  not  only  assimilate  radiances,  but  also  can  assimilate  products  such  as  high  temporal  
resolution total precipitable water (TPW) from geostationary satellites such as GOES and MSG.  
 
AIRS/AMSU,  IASI/AMSU and CrIMSS radiance  measurements  as  well  as  GOES Sounder  TPW are  used in  assimilation  and 
forecast experiments for hurricanes Irene (2011), Isaac (2012) and Sandy (2012). Radiance assimilation (3DVAR) and product 
assimilation  (1DVAR/3DVAR)  are  compared  for  TC  forecasts,  comparable  impacts  were  found  between  two  approaches,  
although  there  are  pros/cons  of  the  two  approaches. Overall,  positive  impact  of  assimilating  microwave  and  advanced  IR  
sounder measurements (both from radiances and soundings) on hurricane track and intensity forecasts is found. 
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THE SIMULATION AND ASSIMILATION OF HIGH TEMPORAL 
HYPERSPECTRAL IMAGING SOUNDING DATA: A FLASH FLOOD 

CASE STUDY
Agnes Lim , Zhenglong Li , Jason Otkin , Wenguang Bai , Hung-Lung, Allen Huang , Jun Li

CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
High temporal and spatial information of the atmospheric state plays an important role in the predictability of convection, which 
can result in flash floods. Infrared (IR) hyperspectral sounder has the capability to provide such information at increase vertical 
resolution  along  with  high  spatial  resolution,  which  the  current  conventional  observation  network  is  deficient  in.  Observation  
impact studies on short range forecast performed by the European Centre for Medium-Range Forecast (ECMWF) showed that 
the assimilation of  radiances from current  hyperspectral  sounders,  the Atmospheric  Infrared Sounder  (AIRS) and the Infrared 
Atmospheric  Sounding  Interferometer  (IASI),  each  contributed  to  a  12%  error  reduction  in  the  ECMWF  global  forecasts,  
emerging as the single spaceborne sensor to contribute the largest forecast impact improvements in global models. These two 
sensors, however, are in polar orbits, thus they lacked temporal resolution.  A hyperspectral sounder in geostationary orbit will 
provide more frequent three dimensional measurements of the atmosphere.

In this presentation, we will unveil the exciting and challenging GeoMetWatch (GMW) project which will deploy a sensor dubbed 
“Sounding  and  Tracking  Observatory  for  Regional  Meteorology  (STORM)  to  collect  high  temporal  hyperspectral  imaging  
sounding data. The July 21st 2012, flash flood event in Beijing, China, which caused financial losses of $1.8 billion along with 77 
fatalities, will be used to demonstrate the importance of the high temporal hyperspectral imaging sounding data. 

A 2km nature run was generated using the Weather  Research and Forecasting (WRF) model  with  an output  frequency of  15 
minutes.  Precipitation  from  the  nature  run  was  compared  with  rain  gauge  measurements  to  ensure  a  realistic  simulation.  
AIRS-like observations at a spatial resolution of 4km and a temporal resolution of 15 minutes are then simulated from the nature 
run  using  the  Stand-alone  AIRS  Radiative  Transfer  Algorithm  (SARTA)  by  centering  the  satellite  at  122oE,  creating  the  
geostationary  hyperspectral  dataset  (GEO-AIRS).  In  this  case  study,  data  assimilation  is  performed  using  the  Gridpoint  
Statistical  Interpolation  (GSI).  The  twin  experiment  comprises  of  a  control  run  which  contains  no  GEO-AIRS  radiance  
assimilation  and  an  experiment  run.  For  the  experiment,  GEO-AIRS  observations  within  a  time  window  of  15  minutes  are  
assimilated.  Assimilation  is  cycled  three  times  before  running  the  forecast  model  for  prediction  purposes.  Only  clear  sky  
observations  are  assimilated.  The  impact  of  assimilating  GEO-AIRS  is  accessed  by  comparing  forecasts  with  and  without  
assimilation of GEO-AIRS with the nature run being the truth. Preliminary results show that GEO-AIRS is capable of providing 
small scale atmospheric variation, which is critical for forecasting such extreme flood event.
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THE IMPROVEMENT OF MESOSCALE CONVECTIVE SYSTEM 
SIMULATION BY ASSIMILATION OF SATELLITE RETRIEVED SEA 

SURFACE PARAMETERS
Chian-Yi Liu 1 , Gin-Rong LIU 2 , Tang-Huang LIN 2 , Yi-Shen YANG 2 , Yu-Chi YANG 2 , Chung-Chih 

LIU 3

(1) National Central University (NCU) , (2) NCU , (3) Minghsin University of Science and Technology

ABSTRACT
The mesoscale convective system (MSC) may bring severe disaster like flash flooding in urban area within a short duration.  
However, the MSCs may be intensified over ocean, move to costal area and hence bring heavier precipitation over land.  The 
intensification process is considered as associated with the sea surface parameters like sensible heat and latent heat fluxes.  
These fluxes could be retrieved by satellite observation and could be assimilated into numerical weather model to improve the 
forecast  performance.  A  heavy  precipitation  case  during  10-12  June  2012  around  Taiwan  is  selected  to  demonstrate  this  
concept.  This is a mesoscale Mei-Yu frontal system, and Weather Research Forecasting (WRF) model is used to evaluate the 
forecast  performance  due  to  assimilating  MetOp-A  AMSU  product.    The  preliminary  result  indicates  that  both  precipitation  
strength  and  pattern  agree  with  in-situ  rain  gauge  observation,  which  suggests  a  positive  feedback  for  assimilating  satellite  
retrieved sea surface parameters in the NWP model for MSCs forecast.
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USE AND IMPACTS OF SATELLITE OBSERVATIONS IN GRAPES
Yan Liu 1 , Jishan Xue 2

(1) China Meteorological Administration , (2) CMA China Meteorological Administration

ABSTRACT
Satellite observations play a growing role in numerical  weather prediction (NWP) model,  now they contribute more short-  and 
medium-range forecasts skill than ground-based observations. GRAPES (Global and Regional Assimilation Prediction System) 
is the Chinese new generation NWP system for which the pre-operational tests of global system are being conducted currently in
 NWP  centers.  After  a  brief  introduction  to  the  GRAPES,  the  use  and  impacts  of  satellite  observations  in  GRAPES  will  be  
presented,  and  their  performances  will  be  also  evaluated.  The  satellite  observations  assimilated  in  GRAPES include  ATOVS 
radiances  from  NOAA,  METOP  and  FY  satellites,  GNSS  radio  occultation  refractivity  data,  geostationary  and  MODIS  
atmospheric motion vectors and ambiguous sea winds vectors. Results show that satellite measurements provide good analysis 
information  not  only  in  the  upper  troposphere,  lower  stratosphere,ocean  and  the  southern  hemisphere,  but  also  in  the  lower  
troposphere, which produce a clear improvement in the RMS and bias analysis fit to NCEP analysis. However, the fact that the 
most important satellite observation is GNSS/RO observation in GRAPES reflect that more optimizations and improvements of 
satellite data assimilation are still needed.
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ASSIMILATION OF GOES INFRARED FIELDS FOR IMPROVING 
CONVECTIVE INITIATION WITHIN THE NOAA RAPID REFRESH MODEL

John Mecikalski 1 , Tracy Smith 2 , Steve Weygandt 3 , Christopher Jewett 1 , Andrew Heidinger 4

(1) University of Alabama in Huntsville , (2) CIRA Cooperative Institute for Research in the Atmosphere , (3) NOAA ESRL , (4) CIMSS 
Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
Routine very short-term (0-2 hour) convective initiation (CI) forecasts are currently produced by the 
GOES-R CI algorithm however, the meteorological community desires accurate convective forecasts on 
the order of 1-6 hours. Numerical weather prediction (NWP) models provide these longer-term forecasts, 
yet CI placement, timing, and occurrence remains a significant problem. Incorrect CI can cause deleterious
 downstream impacts on the larger-scale forecast, sometimes lasting several hours within a given model 
simulation. The hypotheses guiding this work are:
 
(1)   Information and techniques learned from the creation of an improved GOES-R CI algorithm can be 

transferred into improved strategies for direct assimilation of current and future satellite datasets (that 
describe the CI process related to physical processes within cumulus clouds), leading to increased 
accuracy in NWP of the onset of new convective storms.

(2)   The assimilation of the raw infrared satellite-based observed cloud-top cooling rate fields into 
rapid-update NWP models such as the Rapid Refresh (RAP) and eventually the High Resolution Rapid
 Refresh (HRRR) will provide the models with a better description of initiating convective storms, 
leading to beneficial improvements to short- (0-6 hrs) and subsequently longer-range mesoscale 
forecasts (6-24 hrs).

 
The RAP is a 13-km mesoscale model running operationally at the U.S. National Oceanic and Atmospheric
 Administration’s (NOAA’s) National Centers for Operational Prediction (NCEP). The RAP provides initial 
and lateral boundary conditions for the HRRR, a 3-km convection-resolving model run in a real-time 
experimental configuration by the Global Systems Division (GSD) of the NOAA Earth System Research 
laboratory (ESRL). The HRRR is scheduled to become operational at the National Center for 
Environmental Prediction (NCEP) in 2017, and hence this activity represents a natural 
research–to–operational (R2O) transition for GOES-R products into NWP. Preliminary RAP experiments 
with assimilation of cloud-top cooling rate data (converted a latent heating rate and applied in a digital filter 
initialization) have yielded encouraging results. Additional RAP assimilation experiments and eventually 
related HRRR experiments are planned.
 
Improving the short-term mesoscale forecasts for the National Weather Service and other forecast centers 
is the main goal, where the assimilation of GOES-R data into the HRRR will provide better timing and 
locations of future CI, along with the coincident development of an improved GOES-R CI algorithm toward 
increasing detection of early-onset storm initiation in advance of radar echoes by up to 45-60 minutes or 
more.
 
This presentation will focus on: (1) Details of the data assimilation activities involving the use of 
GOES-based CI indicators and Cloud Properties as input into the RAP and HRRR models to more 
accurately initiate CI events, and (2) Recent enhancement of a coupled NWP-GOES CI algorithm at 
UAHuntsville as a means for continued support of a real-time data feed to ESRL for assimilation of CI 
nowcast output into the aforementioned short-term prediction NWP models, and for use by forecaster. 
Progress on the stepwise assimilation by the NOAA Earth System Research Laboratory (ESRL) of 
real-time GOES CI algorithm “Strength of Signal” infrared data metrics as provided by UAHuntsville into the
 RAP and HRRR models will be shown. Initial work using digital filter initialization within the RAP model 
shows improved realization of CI, and a retention of convective storms within the RAP for periods >3-6 
hours. Developments into the HRRR model will soon follow. Also, initial progress will be reported toward 
enhancing the CI algorithm (for improved nighttime, over-ocean, and CI detection beneath thin cirrus) 
utilizing (a) GOES Cloud Properties (from the NOAA Center for Satellite Applications and 
Research–STAR), and (b) additional NWP data as input in the CI algorithm. Also, feedback from the Spring
 2013 GOES-R Proving Ground will be provided on how the updated CI algorithm and enhanced 
RAP/HRRR model performed.
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USE OF SPECTRAL INFORMATION IN THE MICROWAVE REGION FOR 
NUMERICAL WEATHER PREDICTION DATA ASSIMILATION

Mathias Milz 1 , Filipe Aires 2 , Stefan A. Buehler 1 , Susanne Crewell 3 , Patrick Eriksson 4 , Alain 
Maestrini 5 , Jean-Francois Mahfouf 6 , Emiliano Orlandi 3 , Catherine Prigent 2 , William Bell 7 , 

Stephen English 8

(1) Luleå University of Technology , (2) LMD-CNRS Laboratoire de Météorologie Dynamique , (3) Universität Köln , (4) Chalmers 
University of Technology, Göteborg , (5) Observatoire de Paris , (6) Météo-France , (7) Met Office , (8) ECMWF

ABSTRACT
In the last decades, the performance of numerical weather prediction models has significantly improved due to the assimilation 
of satellite data, and these data have become an indispenible part of the weather forecast. In parallel, the detectors used in the 
microwave  region  have  undergone  a  rapid  development  and  now new spectral  regions  and  channel  set  ups  can  be  used  by  
satellite instruments, that were not accessible earlier mainly due to technical limitations. We present a study where regions in the
 spectral  range from 1  to  1000 GHz were  examined with  the  aim to  obtain  an  overview on possible  new spectral  regions  and 
channels for future satellite instruments. For this aim, channels with sensitivity to various atmospheric parameters as well as in 
the spectral windows region were selected. The channels were selected both at new positions, and at positions already used by 
sensors but using modified channel characteristics.  The overall  goal  of  this study is to provide a basis for the development of  
future meteorological satellite instruments.
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IMPROVEMENTS TO THE ASSIMILATION OF CLOUD-AFFECTED 
RADIANCES AT THE MET OFFICE

Edward Pavelin
Met Office

ABSTRACT
Cloud-affected radiances from infrared and microwave sounders have been assimilated at the Met Office for a number of years. 
However, the use of these observations is still relatively conservative. For infrared radiances, a highly simplified cloud model is 
used in conjunction with a variable channel selection depending on the analysed cloud height.  For microwave radiances, only 
the  moisture-sensitive  window  channels  on  AMSU-A  have  been  used.  There  is  clearly  potential  to  exploit  the  information  
contained  in  cloudy  radiances  more  aggressively,  both  to  increase  the  amount  of  temperature  and  humidity  information  
assimilated in cloudy regions, and to assimilate cloud information directly into NWP models.

This  presentation  will  summarise  recent  progress  towards  improved  use  of  infrared  and  microwave  cloud-affected  radiances,  
including  improvements  to  the  representation  of  cloudy  forward  model  errors  in  4D-Var,  the  assimilation  of  cloud-affected  
microwave temperature sounding channels, and investigations into more advanced methods for analysing the effect of cloud on 
infrared radiances.
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OBSERVING SYSTEM SIMULATION EXPERIMENTS FOR OAWL, A 
NEW DOPPLER WIND LIDAR TECHNOLOGY

Lars Peter Riishojgaard , Zaizhong Ma , Michiko Masutani
JCSDA Joint Center for Satellite Data Assimilation

ABSTRACT
A  series  of  Observing  System  Simulation  Experiments  (OSSEs)  have  been  done  by  JCSDA,  aimed  at  
assessing  the  impact  of  a  deploying  a  wind  measurement  system  based  on  the  recently  Optical  
Autocovariance  Wind  Lidar  instrument  developed  by  Ball  Aerospace  under  NASA  funding.  The  OAWL  
system performs aerosol-based wind measurements at a potentially attractive cost. The experiments were 
done using the NCEP Global Forecasting System and were based on the T-511 Nature Run provided by 
the European Centre for Medium Range Weather Prediction. In order to put the experimental results into 
proper perspective, data denial experiments for previously developed wind lidar instrument concepts were 
also carried out. We will  provide an overview of the wind lidar OSSEs, the experimental results obtained, 
and  attempt  to  draw  conclusions  about  the  prospects  for  various  potential  wind  lidar  missions  to  make  
significant contributions to the Global Observing System,
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AMVS IN THE ECMWF SYSTEM: HIGHLIGHTS OF RECENT 
OPERATIONAL AND RESEARCH ACTIVITIES

Kirsti Salonen , Niels Bormann
ECMWF

ABSTRACT
Atmospheric  Motion  Vectors  (AMVs)  constitute  an  important  source  of  tropospheric  wind  information  for  numerical  weather  
prediction  (NWP)  models.  Currently  AMVs  from  five  geostationary  and  five  polar  orbiting  satellites  are  used  actively  in  the  
ECMWF system. Monitoring the quality of new data sets is an important part of the process of introducing new AMVs into the 
system. During 2013 AMVs from e.g. Metop-B, tandem Metop-A/Metop-B, and NPP VIIRS are expected to become available. 
Latest news related to the operational use and the new data sets will be discussed.

The use of AMVs in the ECMWF system is undergoing a significant revision. The use of situation dependent observation errors 
for  AMVs  is  planned  for  operational  implementation  later  this  year,  together  with  revised  quality  control.  As  a  result  of  the  
changes slightly more AMVs are used in the model analysis, and the specific characteristics of the observation type are taken 
into account in a more realistic way. Data assimilation experiments indicate positive impact from the changes. Status of the work 
will be reported.
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FEATURE TRACKED WINDS FROM MOISTURE AND OZONE IMAGES 
DERIVED FROM SATELLITE SOUNDER RETRIEVALS

David Santek , Sharon Nebuda , David Stettner
University of Wisconsin-Madison

ABSTRACT
For more than a decade,  polar  winds from the Moderate Resolution Imaging Spectroradiometer  (MODIS)  imagery have been 
generated  by  NOAA  and  the  Cooperative  Institute  for  Meteorological  Satellite  Studies  (CIMSS).  These  datasets  are  a  
NOAA/NESDIS operational  satellite  product  that  is  used at  more than 10 major  Numerical  Weather Prediction (NWP) centers 
worldwide.

The MODIS polar winds product is composed of both infrared window (IR-W) and water vapor (WV) tracked features. The WV 
atmospheric motion vectors (AMV) yield a better spatial distribution than the IR-W since both cloud and clear-sky features can 
be tracked in the WV images. As the next generation polar satellite era begins with the Suomi National Polar-orbiting Partnership
 (NPP), there is currently no WV channel on the Visible/Infrared Imager/Radiometer Suite (VIIRS),  resulting in a data gap with 
only IR-W derived AMVs possible. This scenario presents itself  as an opportunity to investigate using moisture retrievals from 
consecutive  overlapping satellite  polar  passes to  extract  atmospheric  motion  from clear-sky  regions on constant  (and known)  
pressure surfaces; i.e., estimating winds in retrieval space rather than radiance space. Perhaps most significantly, this method 
has the potential to provide vertical wind profiles, as opposed to the current MODIS-derived single-level AMVs.  

We will report on this technique as applied to Atmospheric Infrared Sounder (AIRS) moisture and ozone retrievals from the Aqua
 satellite  and Advanced Technology Microwave Sounder (ATMS) retrievals  from Suomi NPP, the resulting winds,  assimilation,  
and forecast impact results.
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SATELLITE DATA ASSIMILATION LATENCY IMPACTS ON 
NUMERICALLY SIMULATED WEATHER FORECAST: INITIAL CASE 

STUDY RESULTS
Kathryn Shontz 1 , Amy Maples 2

(1) NOAA JPSS Program Office , (2) Noblis

ABSTRACT
Quantifying  the  impacts  of  satellite  data  assimilation  time  on  numerical  forecasts  is  vital  to  understanding  the  importance  of  
satellites in weather prediction. As a result, this study strives to address the significance of Joint Polar Satellite System (JPSS) 
data  in  operational  weather  forecasting,  focusing  explicitly  on  assimilation  latency.  By  assimilating  Advanced  Technology  
Microwave Sounder (ATMS) into the ARW or Advanced Research Weather Research and Forecasting (WRF) model at set times
 following satellite data observation, a clear latency impact is expected. The study highlights six frontally forced convective events
 which occurred in fall  2012; storm total observations are utilized as ground truth and as a basis of the simulation comparison. 
The ARW is used to simulate these six events, mimicking the National Center for Environmental Prediction (NCEP) experiment 
WRF. Run at 4-km resolution, the ARW forecasts the frontal passage for each case study. ATMS data is then assimilated at time
 steps greater than the satellite observational time, consistent across all studies. The results will be shown to demonstrate basic 
latency-driven relationships.
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ASSIMILATION OF DATA FROM THE SUOMI-NPP SATELLITE AT THE 
MET OFFICE

Andrew Smith , Amy Doherty , Nigel Atkinson , William Bell
Met Office

ABSTRACT
The Suomi-NPP satellite was launched on 28th October 2011. It is the first in the Joint Polar Satellite System (JPSS) series of 
missions  which  will  provide  valuable  meteorological  information  beyond  the  expiration  of  the  current  Polar  Orbiting  
Environmental Satellite program and will become an important component of the observing network.

Suomi-NPP carries  two new instruments;  ATMS is  a  22 channel  microwave radiometer  similar  to  AMSU but  with  2 additional  
water-vapour channels, and CrIS is a 1305-channel Michelson Interferometer with similar spectral coverage to AIRS but at lower
 spectral resolution and with very low noise. The aim at the Met Office is to process the data from these instruments in the same 
way that  we do for  existing  microwave (AMSU) and hyperspectral  IR (AIRS and IASI)  sounders.  The initial  implementation  is  
expected to be a relatively conservative use of the data with enhancements to come in a later upgrade.

This presentation will report on the results of impact assessment trials for the assimilation of both instruments in the Met Office 
global  NWP  model  with  operational  implementation  expected  in  April  2013.  Data  quality  and  potential  improvements  to  the  
processing will also be discussed.
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COMBINING MULTIPLE SATELLITE INSTRUMENTS TO OBSERVE 
RELATIONSHIPS BETWEEN AEROSOLS, ICE CLOUDS AND 

DETRAINED WATER VAPOR
Pat Kablick , Zhanqing Li

University of Maryland

ABSTRACT
Recent  studies have shown that  the effective radius of  ice clouds is  inversely  correlated with the amount  of  aerosol  pollution.  
Additional studies have shown that the effective radius of convectively detrained ice can influence the water vapor mixing ratio in
 the  upper  troposphere  (UT).  This  phenomenon  has  serious  implications  for  climate  because  UT  water  vapor  is  a  significant  
source of  lower  stratospheric  (LS)  moisture,  which in  turn  is  an important  greenhouse-forcing agent.  Therefore,  the important  
question is whether aerosol conditions alter ice microphysical properties to an extent that there is an impact on UT moisture? To 
help  answer  this  question,  this  study  uses  a  combination  of  passive  and  active  A-Train  satellite  retrievals  and  atmospheric  
reanalysis to associate aerosol conditions with ice cloud properties and moisture in the UT/LS. Ice clouds are identified using the
 combined CALIOP lidar and CloudSat radar 2C-ICE product, and separated into convective and non-convective clouds using a 
vapor mixing ratio threshold derived from MLS Level 2 data. Case studies of convective ice in different regions will be presented 
showing the evolution of the effective radius and water vapor mixing ratio following the cloud for various aerosol conditions. In 
general, there is an increase in the relative humidity of UT air layers post-convective detrainment of clouds with smaller effective 
radii. This result indicates that small ice particles caused by an increase in aerosol loading have the ability to moisten the UT and
 subsequently affect the radiative forcing by water vapor.
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IDENTIFICATION AND QUANTIFICATION OF ERRORS AND 
UNCERTAINTIES IN PRECIPITATION ESTIMATES FROM SATELLITE 

AND SURFACE RADAR
Chris Kidd 1 , Xin Lin 2 , Arthur Hou 3

(1) ESSIC/UMD and NASA/GSFC , (2) University of Maryland , (3) NASA Goddard Space Flight Center

ABSTRACT
The  use  of  surface  reference  data  sets  is  fundamental  to  the  calibration,  verification  and  validation  of  satellite-derived  
precipitation estimates. It is imperative that both surface and satellite data sets are of the highest quality to enable extrapolation 
of  information  beyond  the  range  of  surface  data.    This  paper  outlines  the  use  of  multi-source  observations  to  evaluate  and  
quantify the quality of satellite and surface radar data. An initial study focuses on the inter-comparison and cross-calibration of 
radar data over the southern United States versus precipitation retrievals from the precipitation radar (PR) onboard the Tropical 
Rainfall Measuring Mission (TRMM). Through the inter-comparison of these data artefacts within the surface radar data can be 
identified including surface features such as terrain and wind farms, as well as inherent radar artefacts, such as range effects. 
These  results  show  that  a  basic  inter-comparison  can  be  usefully  employed  to  highlight  regions  of  over/under-estimation.  
Quantitative analysis based upon skill score statistics can be used to provide a quantitative quality index.
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TROPICAL OCEAN WATER BUDGETS AND MODEL DIAGNOSTICS AS 
DERIVED FROM SATELLITE DATA

Christian Kummerow
Colorado State University

ABSTRACT
Satellite observations archived by GEWEX are approaching 30 years with which climate variability and trends can be examined.
  In this work, we examine the extent to which water budgets are closed over a set of large tropical oceanic boxes centered over
 the Indian, West-,  Central-, East Pacific and Atlantic oceans.  We use GEWEX’s GPCP 1°x1° daily precipitation and SeaFlux’ 
0.25°  x  0.25°,  3  hourly  Latent  Heat  fluxes.  While  both  data  sets  are  anchored  in  SSMI  data,  they  are  otherwise  completely  
independent  of  each  other.  The  water  vapor  divergence  is  obtained  from  the  ERA  Interim  product  as  there  are  no  good  
3-dimensional wind fields available from satellite data at this time.  The ERA Interim product agrees very well with observations 
for column water vapor.  The most important finding of this study is that the terms of the water budget (Div Q = E – P), while 
completely independent of each other, balance in absolute terms as well as tracking the large climate events such as ENSO.  
The agreement is quite remarkable with the only exception being in the West Pacific where there is somewhat of a trend leading 
to less balance at the end of the record.  Some speculation for the cause will be offered.  The good closure allows us to also 
study processes.  One such process is the ERA-Interim water budget.  While ERA-Interim also closes the budgets in each of 
the ocean basins, it does so by producing significantly more Precipitation and Evaporation than in the observed dataset.   This 
can be traced directly to a drier boundary in ERA-Interim that leads to more evaporation in the bulk formulation and thus forces 
more precipitation for the same water vapor divergence.
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USING FY-2 HIGH TEMPORAL RESOLUTION REGIONAL SCAN DATA 
TO MONITOR STRONG CONVECTIVE CLOUD

Jian Liu , Jianyin Jiang
CMA/NSMC National Satellite Meteorological Center

ABSTRACT
The FY-2 geostationary satellite performed its first rapid regional scan test in 2011 and in 2012 , yielding 
high temporal  resolution data.  The mean observation frequency is about 10 min.  Observational  test  data 
were used to analyze a strong convective cloud development process that appeared on June 28–29, 2011,
 in  Guangdong  Province.  The  results  show  that  the  parameter  difference  between  high-frequency  
observations can be used to monitor the initial development of convective clouds. The parameters can be 
selected  as  the  brightness  temperature  at  the  infrared  window  channel  and  the  brightness  temperature  
difference between the infrared window channel and water vapor channel. At the initial phase of convective
 cloud  formation,  the  cloud  top  first  appeared  strong  cooling  at  the  infrared  window  channel.  Then,  the  
brightness  temperature  difference  between  the  infrared  window  and  water  vapor  channels  decreased,  
demonstrating that the height of the cloud top developed considerably. Accompanied by the development 
of convective clouds, the minimum brightness temperature continued to decrease, and the number of cold 
cloud pixels increased gradually, indicating that the cloud continued to develop. Hourly precipitation data at
 the surface are classified into three levels: smaller than 5 mm, between 5 mm and 10 mm, and larger than 
10  mm.  According  to  the  different  precipitation  levels,  the  statistical  distribution  of  the  brightness  
temperature in the infrared window channel was analyzed. The results show that the cold cloud top is the 
main  property  producing  strong  precipitation  during  a  strong  convective  cloud  process.  The  colder  the  
cloud top is, the stronger the precipitation is that appears on the surface. A Hovmöller diagram is used to 
show the evolving properties  of  the cloud cold  core in  high-frequency observation mode.  Combined with  
hourly precipitation data, it can show good agreement between the location of the cold cloud core and the 
center of maximum precipitation. Because there are six observations during 1 h during the high-frequency 
rapid  regional  scan�Cthe  standard  deviation  in  the  brightness  temperature  is  calculated.  A  smaller  
standard  deviation  in  the  brightness  temperature  during  1  h  indicates  fewer  changes  in  the  cloud  top  
properties.  When  heavy  precipitation  appears  on  the  surface,  the  cloud  not  only  has  a  colder  top  
temperature,  but  also  the  colder  cloud  top  should  remain  for  a  certain  time  period.  On  the  basis  of  the  
above analysis, a high-frequency rapid regional scan can capture the features of evolving convective cloud
 properties, providing technological support to forecast the initial stages of a convective cloud mass.
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IMPACTS OF PRECIPITATION ON LOW CLOUDS USING A-TRAIN
Anita Rapp , Allison Podbielski

Texas A&M University

ABSTRACT
The transition from stratocumulus to trade cumulus has been suggested as one of the potential reasons for the large sensitivity 
of cloud radiative forcing to SST observed in regions of large-scale subsidence.  The loss of cloud water and reduction in cloud 
fraction  due  to  the  precipitation  process  has  also  been  hypothesized  to  play  an  important  role  in  these  transitions  and  the  
formation of pockets of opens cells (POCs).  At the pixel-level, precipitating clouds may have higher liquid water paths (LWP) 
and  optical  depths,  but  on  the  larger  scale,  precipitation  may  ultimately  scavenge  cloud  water  content  and  reduce  cloud  
fraction.  A  new  low  cloud  precipitation  climatology  from  CloudSat  is  used  to  examine  the  role  of  precipitation  on  cloud  
properties  for  the  southeastern  Pacific.  CloudSat/CALIPSO  and  collocated  A-Train  measurements  in  precipitating  and  
non-precipitating low clouds are used to investigate both the cloud-scale and large-scale impacts of precipitation.  Preliminary 
results  indicate  that  precipitating  low  clouds  have  more  rapid  decreases  in  cloud  fraction  in  surrounding  areas  than  
non-precipitating low clouds.  Results also show a dependence on precipitation rate, with higher precipitation rates leading to a 
more rapid cloud fraction and liquid water path reduction than in areas surrounding lower precipitation rates.
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BREAKTHROUGH CAPABILITIES IN DETECTING CLOUD AEROSOL 
INTERACTIONS WITH VIIRS IMAGER

Daniel Rosenfeld 1 , Guihua Liu 2 , Xing Yu 2

(1) The Hebrew University of Jerusalem , (2) Meteorological Institute of Shaanxi province

ABSTRACT
Satellite  retrieved  cloud  properties  such  as  cloud  particle  effective  radius  (Re)  and  thermodynamic  phase  have  been  limited  
during  the  last  30  years  to  1  km,  as  dictated  by  the  resolutions  of  AVHRR  and  MODIS.  The  Imager  channels  of  the  new  
NPP/VIIRS have spatial resolution of 375 m, including at the 3.7 µm band and thermal IR. We have developed a methodology 
for retrieving Re at the 375 m imager resolution, by combining the Imager with the moderate resolution channels (750 m). This 
represents a significant improvement over previous instruments, with a 7 times smaller microphysical footprint at nadir. Due to 
the improved resolution, smaller cloud tops can be resolved. This is important particularly for the small  convective clouds that 
develop  from the  boundary  layer,  because  their  individual  cloud  elements  are  of  this  scale.  The  vertical  evolution  of  Re  with  
height  or  cloud  top  temperature  (T)  allows  quantification  of  the  cloud  drop  number  concentrations  (Na)  of  the  convective  
elements. The Na is determined by the aerosol properties and by the cloud base updrafts. When the clouds become deeper the 
shape of the T-Re relations allows also the determination of the precipitation forming processes and glaciation temperature with 
an unprecedented accuracy.

The  VIIRS  imager  channels  allow  also  a  sharpened  visualization  of  the  cloud  microstructure  by  the  application  of  the  
microphysical RGB, where Red is modulated by the visible channel, Green by the 3.7 µm solar reflectance, and Blue by the 11 
µm brightness temperature.

Examples  for  the  application  of  these  qualitative  and  quantitative  methods  of  presenting  VIIRS  data  will  be  shown  for  cloud  
aerosol interactions in various situations, including: 

Ship  tracks  in  marine  stratocumulus.  Individual  small  cloud  elements  are  evident  to  billow  when  ingesting  the  smoke  
from the ships in ultra-pristine environments.
Pollution tracks in layer clouds over land, originating from power plants, industrial complexes and refineries. The extent 
of  emission  can  be  estimated  based  on  the  impacts  on  the  clouds.  The  thermal  effects  can  be  separated  from  the  
aerosol effects based on the cloud top overshooting distance directly over the emission source. Nuclear power plants 
are found to have a strong thermal effect along with little aerosol effect.
Pollution tracks in convective clouds downwind of major urban areas in otherwise pristine environments. For example, 
the  clouds  downwind  of  Manaus,  a  large  city  at  the  center  of  the  Amazon,  have  much  smaller  Re  for  the  same  T  
hundreds of km downwind. The height that the clouds have to reach for initiating warm rain showers was doubled in the 
Manaus plume.
Tropical  clouds  ingesting  air  pollution  and  smoke  over  Indonesia  can  reach  -30°C  before  developing  significant  
precipitation and ice.
The Re in clouds ingesting desert dust over the Sahara grows relatively quickly with height due to the large size of the 
dust particles. The clouds glaciate at the relatively high T of -20°C due to the ice nucleating activity of the dust.
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CHARACTERISTIC FEATURES OF WARM-TYPE RAIN PRODUCING 
HEAVY RAINFALL UNDER THE EAST ASIAN HUMID CLIMATE - 

POSSIBLE LINK TO THE 'ATMOSPHERIC RIVER'
B.J. Sohn 1 , Geun-Hyeok Ryu 2 , Hwan-Jin Song 1 , Mi-Lim Ou 2

(1) Seoul National University , (2) National Institute of Meteorological Research

ABSTRACT
Heavy rainfall over the Korean peninsula and surroundings is often thought to be associated with high/cold cloud tops and strong
 updrafts caused by deep convection that rightly explains the heavy rain mechanism over the Great Plains of US. Different from 
the  view  of  deep  convection  causing  the  heavy  rainfall,  TRMM  measurements  demonstrate  that  heavy  rainfall  (ranging  from  
moderate to extreme rain rate) over the Korean peninsula is found to be associated more with low-level clouds (called warm-type
 clouds in  this  study)  than conventional  deep convective  clouds (cold-type  clouds).  It  is  noted  that  low-level  warm-type clouds 
producing  heavy  rainfall  over  Korea  appear  to  be  closely  linked  to  the  'atmospheric  river',  which  can  form  a  'water  vapor  
transporting channel' across the Korean peninsula along the northwestern periphery of the North Pacific high. Much water vapor 
is transported through the channel and is converged into the Korean peninsula area when warm-type heavy rain occurs there. 
Because of excessive water vapor, it may be possible to produce abundant liquid water which can help rain drops grow faster 
and bigger mainly below the melting layer, causing heavy rain when they fall down on the surface. Such liquid-water rich lower 
warm clouds causing heavy rainfall (also known as the medium depth convection in radar observations over the area of Okinawa
 Japan) should induce difficulties of retrieving rainfall from space, because of the lack of scattering-inducing ice crystals over the 
land and warmer  cloud tops.  Understanding of  microphysical  processes for  the warm-type rain  appears  to  be prerequisite  for  
better rain retrieval from space and rain forecasting in this wet region.
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REGIONAL DIFFERENCES IN HEAVY RAINFALL STRUCTURE AND 
THEIR IMPLICATIONS IN SATELLITE RAIN RETRIEVAL

Hwan-Jin Song , B.J. Sohn
Seoul National University

ABSTRACT
The rainfall over land estimated from TRMM Microwave Imager (TMI) compared to Precipitation Radar (PR) on board the TRMM
 satellite over the summer (June–August) periods of 10 years (2002-2011) reveals noticeable regional bias; an overestimate of 
continental-type  rainfall  over  Africa  and  United  States  contrasting  with  underestimate  of  oceanic-type  rainfall  over  western  
Pacific, Indian, and East Asia monsoon region. The bias appears to be closely related with regionally different rain characteristic 
and its  formation mechanism. The TMI land algorithm tends to underestimate the warm-type rainfall  because algorithm's only 
use of scattering information at 85 GHz. The warm-type rain frequency is very rare in the continent while relatively frequent in the
 ocean.  Furthermore,  brightness  temperature  at  85  GHz,  storm  height,  and  radar  reflectivity  profiles  classified  by  rain  rate  
intensity  show  regionally  different  characteristics  of  heavy  rainfall.  Heavy  rainfall  characteristics  over  the  continent  are  
associated  with  high  cloud  top  and  abundant  ice  crystals  under  the  convectively  unstable  conditions.  By  contrast  ocean-type  
rainfall  is characterized by relatively low cloud top and less ice crystal, but by abundant liquid water contents under the humid 
environment  and  intensive  moisture  flux  convergence.  Therefore,  these  different  characteristics  of  rainfall  features  should  be 
incorporated into the rain retrieval algorithm for better rain estimates.
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SPATIAL-TEMPORAL CHARACTERISTICS AND SYNOPTIC 
SIGNIFICANCE OF DEEP CONVECTIVE CLOUDS OVER TOPOGRAPHY

 TRANSITION REGION OF WESTERN HUANGHUAI IN CHINA
Aifang Su

Henan Meteorological Observatory

ABSTRACT
Topography  is  complex  over  physiognomy  transition  region  (  30-38  N�C109-118  E  )  of  western  Huanghuai  in  China,  where  
frequently  occurs  severe  convective  weather.  Based  on  database  observed  by  geostationary  satellites  from  May  to  August  
during  1996�2010  and  weather  phenomena  data  by  surface  observatory  stations  in  Henan  province,  spatial-temporal  
characteristics  and  synoptic  significance  of  deep convective  clouds  in  the  area  are  researched.  The  results  show  that  
spatial-temporal characteristics of deep convective clouds in the area are closely related to climate zone and affected obviously
 by terrain and atmospheric circulation. Deep convection happens along Huaihe river and its south areas more frequently than in 
north-middle  regions,  and  secondly  for  North  and  West  mountain  areas  of  Henan.  Comparative  analysis  shows  that  deep  
convection in North and West mountain areas are mainly thurderstorm and hail, which in lower areas such as Huaihe river valley 
and Nanyang Basin, are mainly short-term rainstorm. With the moving northward of subtropical anti-cyclonic, deep convection 
shows different monthly and inter-diurnal variation. Its frequency has obvious volatility in middle-south areas from the end of May
 to  early  August.  The  diurnal  variation  of  deep  convective  frequency  in  north  Henan  is  single  peak  type,  which  transfers  from 
northwest to southeast, while it in south Henan is double peak type.
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QUANTITATIVE EVALUATION OF THE SEASONAL VARIATIONS IN 
CLIMATE MODEL CLOUD REGIMES

Yoko Tsushima , Ringer Mark , Webb Mark , Williams Keith
Met Office

ABSTRACT
An extended cloud-clustering method to assess the seasonal variation of clouds is applied to five CMIP5 models. The seasonal 
variation of the total cloud radiative effect (CRE) is dominated by variations in the relative frequency of occurrence (RFO) of the 
different cloud regimes. Seasonal variations of the CRE within the individual regimes contribute much less. This is the case for 
both observations, models and model errors. The error in the seasonal variation of cloud regimes, and its breakdown into mean 
amplitude  and  time  varying  components,  are  quantified  with  a  new  metric.  The  seasonal  variation  of  the  CRE  of  the  cloud  
regimes is relatively well simulated by the models in the tropics, but less well in the extra-tropics. The stratocumulus regime has 
the  largest  seasonal  variation  of  shortwave CRE in  the  tropics,  despite  having  a  small  magnitude  in  the  climatological  mean.  
Most  of  the  models  capture  the  temporal  variation  of  the  CRE  reasonably  well,  with  the  main  differences  between  models  
coming from the variation in amplitude. In the extra-tropics, most models fail to correctly represent both the amplitude and time 
variation  of  the  CRE  of  congestus,  frontal  and  stratocumulus  regimes.  The  annual  mean  climatology  of  the  CRE  and  its  
amplitude  in  the  seasonal  variation  are  both  underestimated  for  the  anvil  regime  in  the  tropics,  the  cirrus  regime  and  the  
congestus regime in  the extra-tropics.  The models  in  this  study that  best  capture  the seasonal  variation of  the cloud regimes 
tend to have higher climate sensitivities.
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SATELLITE RAINFALL RETRIEVALS DURING CHUVA-GLM 
EXPERIMENT: RAINFALL VALIDATION AND LIFE CYCLE 

CONSIDERATIONS
Daniel Vila 1 , Nicolas Viltard 2 , Luiz Machado 1 , Wagner F. Lima 1

(1) CPTEC Centro de Previsåo de Tempo e Estudos Climåticos , (2) LATMOS-IPSL Institut Pierre Simon Laplace

ABSTRACT
This  research  effort  regards  the  properties  of  the  rain  regimes  over  Brazil  and  the  retrieval  of  instantaneous  rain  itself  from  
passive microwave radiometers on board low-orbiting satellites (TRMM, SSMI/S) and the possible synergy with geostationary 
satellite information (i.e.; GOES, METEOSAT). This study is conducted in the framework of the CHUVA-GLM campaign (Vale do
 Paraiba) which is aimed at deploying a series of instruments in various locations over Brazil in order to better characterize the 
various rainfall regimes.  

In  the  first  part  of  this  research,  the  performance  of  two  different  algorithms,  the  Bayesian  Rain  retrieval  Algorithm  Including  
Neural  network  (BRAIN)  and  Goddard  Profile  algorithm  (GPROF),  were  carried  out  through  a  comparison  between  SSMI/S  
retrievals and radar data during November 2011 - March 2012 over the Vale do Paraiba region (15 S - 31 S, 37 W - 57 W).

The second part of this work combines passive microwave sensors and tracking information from infrared geostationary satellite.
 We used the ForTraCC tracking system to assess the life cycle of the systems from the GOES satellite infrared data, and the 
TRMM TMI and PR data for the passive microwave brightness temperatures and the rain reference respectively. The statistic is 
built using the co-location of TMI data and the ForTraCC information over Vale do Paraiba region during November 2011-March 
2012  period,  while  the  CHUVA-GLM  field  experiment  was  going  on.  Preliminary  results  on  the  evolution  of  85  GHz  mean  
brightness temperature as function of the normalized systems’ life cycle show a clear dependency of brightness temperature and
 life  cycle  .  Brightness  temperature  depression  is  enhanced  during  the  initiation  phase  of  the  convection  (dense  particles  
generated in sustained updrafts) and   after the mature phase due to vapor deposition which tends to increase the size of the 
snowflakes leading to an increase of the scattering in the stratiform part of the cloud.
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SNOWFALL RATE RETRIEVAL USING PASSIVE MICROWAVE 
SATELLITE MEASUREMENTS

Nai-Yu Wang 1 , Ralph Ferraro 2 , Huan Meng 2 , Cezar Kongoli 1 , Banghua Yan 2

(1) University of Maryland , (2) NOAA/NESDIS

ABSTRACT
Satellite  snowfall  rate  retrieval  is  an  emerging  topic  in  satellite  remote  sensing.  Passive  microwave  measurements  at  certain  
high frequencies are sensitive to the scattering effect of snow particles and can be utilized to retrieve snowfall properties. Some 
of  the  microwave  sensors  with  snowfall  sensitive  channels  are  Advanced  Microwave  Sounding  Unit  (AMSU),  Microwave  
Humidity  Sounder  (MHS)  and  Advance  Technology  Microwave  Sounder  (ATMS).  A  land  snowfall  rate  algorithm  has  been  
developed  using  AMSU  and  MHS  measurements  and  is  running  operationally  at  the  US  National  Oceanic  and  Atmospheric  
Administration  (NOAA).  The  algorithm  performs  retrieval  in  three  steps:  snowfall  detection,  retrieval  of  cloud  properties,  and  
estimation  of  snow  particle  terminal  velocity  and  snowfall  rate.  Snowfall  detection  (Kongoli  et.  al,  2003)  is  based  on  a  set  of  
statistically  derived criteria involving multiple channels of  AMSU/MHS and ancillary data.  In addition,  an AMSU/MHS rain rate 
product (Ferraro et. al, 2005) and some NWP model data are also employed for the detection of snowfall. Cloud properties are 
retrieved using an inversion method with an iteration algorithm and a two-stream Radiative Transfer Model (Yan et. al, 2008). A 
method developed by Heymsfield and Westbrook (2010) is adopted to calculate snow particle terminal velocity. Finally, snowfall 
rate  is  computed  by  numerically  solving  a  complex  integral.  This  algorithm  has  been  validated  against  both  in-situ  ground  
snowfall  observations  and  radar  and  gauge  combined  snowfall  product.  The  validation  results  have  shown that  the  algorithm 
performs  well  for  different  types  of  snowfall  events.  ATMS  is  the  follow-on  sensor  to  AMSU  and  MHS.  Two  ATMS  based  
algorithms are being developed, namely snowfall detection and snowfall rate. The former will adopt a new probabilistic approach
 while  the  latter  will  build  upon  the  AMSU/MHS  snowfall  rate  algorithm  and  improve  various  aspects  of  the  method  besides  
making necessary changes due to sensor differences. Preliminary results from the ATMS algorithms will be presented along with
 the AMSU/MHS snowfall rate product and its validation.
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INVESTIGATING SATELLITE MICROWAVE OBSERVATIONS OF 
PRECIPITATION IN DIFFERENT CLIMATE REGIMES

Nai-Yu Wang 1 , Ralph Ferraro 2

(1) University of Maryland , (2) NOAA/NESDIS/STAR

ABSTRACT
Microwave satellite  remote sensing of  precipitation over  land is  a  challenging problem due to  the highly  variable  land surface 
emissivity,  which,  if  not  properly  accounted  for,  can  be  much  greater  than  the  precipitation  signal  itself,  especially  in  light  
rain/snow  conditions.  Additionally,  surfaces  such  as  arid  land,  deserts  and  snow  cover  have  TB  characteristics  similar  to  
precipitation Ongoing work by GPM microwave radiometer team is constructing databases through a variety of means, however,
 there is much uncertainty as to what is the optimal information needed for the wide array of sensors in the GPM constellation, 
including  examination  of  regional  conditions.  The  original  data  sets  will  focus  on  stratification  by  emissivity  class,  surface  
temperature  and  TPW.  We’ll  perform  sensitivity  studies  to  determine  the  potential  role  of  ancillary  data  (e.g.,  land  surface  
temperature,  snow  cover/water  equivalent,  etc.)  to  improve  precipitation  estimation  over  land  in  different  climate  regimes,  
including  rain  and  snow.  In  other  words,  what  information  outside  of  the  radiances  can  help  describe  the  background  and  
subsequent departures from it that are active precipitating regions? It is likely that this information will be a function of the various
 precipitation regimes. Statistical methods such as Principal Component Analysis (PCA) will be utilized in this task. 

Databases  from  a  variety  of  sources  are  being  constructed.  They  include  existing  satellite  microwave  measurements  of  
precipitating  and  non-precipitating  conditions,  ground  radar  precipitation  rate  estimates,  surface  emissivity  climatology  from  
satellites, surface temperature and TPW from NWP reanalysis.   Results from the analysis of these databases with respect to 
the microwave precipitation sensitivity to the variety of environmental conditions in different climate regimes will be discussed.  
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PRECIPITATION ESTIMATION METHOD FROM PASSIVE MICROWAVE,
 INFRARED AND RAINGAUGE DATA AT HIGH SPATIAL AND 

TEMPORAL RESOLUTION
Ran You

CMA China Meteorological Administration

ABSTRACT
The paper presents the precipitation estimation method combining the FengYun (FY)-3B Microwave Radiation Imager (MWRI) 
rain  rate,  the  FY-2E  Infrared  (IR)  observations,  and  the  dense  hourly  raingauge  (RG)  data  over  China  at  high  spatial  and  
temporal resolution. The algorithms are different for land and ocean. There are very dense RG observations over land of East 
China,  the  RG  precipitation  analysis  is  more  precise  than  estimation  from  any  satellite.  For  the  land  area  with  sparse  RG  
observations, mainly in the West China, the precipitation is mainly improved with MWRI rain rate. Over ocean where there are no
 RG observations, the microwave retrieved rain rate products are used to improve the IR–based precipitation estimation.

The  Chinese  FengYun-3  (FY-3)B  satellite  was  successfully  launched  on  Nov.  5,  2010  with  a  Microwave  Radiation  Imager  
(MWRI) onboard. MWRI observes the Earth at 10.65, 18.7, 23.8, 36.5 and 89.0 GHz with each having dual polarization, which 
makes it possible to operationally improve the FY-2 IR-based precipitation estimation algorithm. The paper shows the capability 
by comparing the MWRI instantaneous rain rate with AMSR-E’s, and comparing the global monthly averaged rain with MWMOD.
 

The  paper  shows  some  validation  results  for  the  operational  FY-3B  MWRI  rain  rate  products,  which  proves  its  capability  to  
operationally  combine with  FY-2 IR to  improve the precipitation estimation.  The precipitation estimation results  combining the 
FY-3B MWRI rain rate, the FY-2E IR data, and the RG observations are validated with RG observations over land and compared
 with CMORPH results over ocean.
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SESSION 14: SATELLITE-BASED OBSERVATIONS OF THE CYROSPHERE

STATUS AND FUTURE PLANS FOR OPERATIONAL 
SATELLITE-BASED OBSERVATION OF THE CRYOSPHERE AT THE 

U.S. NATIONAL ICE CENTER (NIC)
Pablo Clemente-Colon

U.S. National Ice Center

ABSTRACT
The National Ice Center (NIC) is a U.S. Government agency that brings together the Department of Defense - Navy, Department
 of  Commerce –  National  Oceanic and Atmospheric  Administration (NOAA),  and the Department of  Homeland Security  –  U.S.  
Coast Guard (USCG) to support  coastal  and marine sea ice operations and research in the Polar Regions. The NIC provides 
specialized strategic and tactical ice analyses to meet the operational needs of the U.S. government and is the only operational 
ice service in the world that provides continuous operational monitoring of sea ice conditions in the Arctic and Antarctic regions 
as well as in other subpolar ice infested waters. NIC utilizes multiple sources of near real time satellite and in-situ observations 
as well as NWP and ocean-sea ice model output to produce sea ice analyses. Key users of NIC products in the Arctic include the
 Navy submarine force, National Weather Service, USCG and Canadian Coast Guard icebreakers, Military Sealift Command on 
re-supply missions to Antarctica and Greenland, and NOAA research vessels operating near sea ice cover in both hemispheres 
as well.  Time series of NIC weekly or bi-weekly ice analysis charts, daily marginal ice zone and ice edge routine products, as 
well as tactical support annotated imagery are generated by expert analysts with wide access to near real time satellite imagery 
from  VIS/IR  to  passive  and  active  microwave  sensors.  The  status  of  these  satellite  data  streams,  planned  changes  in  their  
frequency and the expected availability of new capabilities for snow and sea ice monitoring in the near future will be discussed.
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WHAT LED THE SEA-ICE EXTENT IN THE ARCTIC TO ITS RECORD 
MINIMUM IN SUMMER 2012?

Abhay Devasthale 1 , Torben Koenigk 1 , Joseph Sedlar 1 , Eric Fetzer 2

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) JPL, NASA, USA

ABSTRACT

In  summer  of  2012,  the  sea-ice  extent  in  the  Arctic  reached  its  record  minimum,  well  below  the  previous  record  of  summer  2007.  The  
seasonal rate of decline in spring and early summer was so sharp that  the sea-ice extent in the Arctic in August  2012 was already below 
September 2007 minimum. Here, we examine the state of the Arctic atmosphere using Atmospheric Infrared Sounder (AIRS) onboard Aqua
 satellite  in  order  to  understand what  may have caused already thinning and declining sea-ice  to  fall  below 2007 minimum. We highlight  
three major factors that probably contributed to the observed rapid sea-ice melt in 2012. First, the Eurasian sectors and their marginal sea-ice
 zones  remained  warm  throughout  winter  and  early  spring,  preventing  thicker  ice  build-up.  Second,  the  wind  patterns  favoured  efficient  
export of sea-ice out of the Arctic. And thirdly, Canadian archipelago and Beaufort sea regions remained warm during late-spring and early 
summer of 2012. 

Our study provides further support in building the consensus that the preconditioning of atmosphere during winter and spring is becoming 
increasingly important with regard to sea-ice extent in the following summer over the Arctic. The Arctic cryosphere has entered into delicate
 state such that even small but persistent changes in atmosphere will be crucial in shaping the summer sea-ice in future. We argue that the 
tell-tale signs of atmospheric preconditioning from satellite sensors could provide critical information on the evolution of seasonal sea-ice in
 the Arctic.
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CHANGES IN SNOW AND LAKE ICE COVER AND STREAM 
DISCHARGE IN THE WIND RIVER RANGE, WYOMING, USA, FROM 

2000 TO 2013
Dorothy Hall 1 , James Foster 1 , George Riggs 2 , Nicolo DiGirolamo 2

(1) NASA Goddard Space Flight Center , (2) Science Systems and Applications Inc.

ABSTRACT
Changes in snow and ice cover in the Wind River Range (WRR) of Wyoming have been assessed using multiple cryospheric 
indicators, to determine if warming observed elsewhere across the western U.S., is evident in this part of the northern Rockies. 
We studied more than twelve years of Moderate-Resolution Imaging Spectroradiometer (MODIS) snow-cover maps and stream 
discharge,  meteorological  station  data  and  SNOw  TELemetry  (SNOTEL)  data.  No  trend  of  either  lower  streamflow  or  earlier  
snowmelt was detected within the decade of the 2000s, and SWE (from SNOTEL data) on 1 April does not show an expected 
downward trend since ~1980. Passive-microwave (PM) data are included to retrieve SWE, though these data are problematic 
in  mountainous  areas.  The  extent  of  snow  cover  derived  from  the  lowest-elevation  zone  of  the  WRR  study  area  is  strongly  
correlated with maximum-monthly discharge on 1 May, where r = 0.91 for the decade of the 2000s. To extend this work, we will 
also use MODIS visible, near-IR and IR data to look at ice on and off dates on the following lakes and reservoirs in the WRR: 
Ocean Lake, Bull Lake, Dinwoody Lakes, Boulder Lake, Fremont Lake, Willow Lake, and New Fork Lakes.
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GLOBAL SNOW COVER FROM AVHRR AND MULTI-SENSOR 
ANALYSIS

Mari Anne Killie , Lars-Anders Breivik , Steinar Eastwood , Øystein Godøy
met.no Norwegian Meteorological Institute

ABSTRACT
A  Bayesian  method  is  used  to  derive  a  global  snow  cover  product  from  AVHRR  albedos  and  brightness  temperatures.  The  
probabilities for the classes snow, cloud and snow-free land are estimated, and the passage products are then accumulated into 
daily snow/no snow products. As far as possible, clouds are removed. The global snow cover product has 5 km resolution, and 
using  a  historical,  AVHRR  GAC  dataset  provided  by  EUMETSAT  CM  SAF,  products  can  be  generated  for  an  extented  time  
period (1982-2009).

The  daily  AVHRR  snow  cover  products  will  inevitably  contain  cloud-covered  areas  as  well  as  areas  of  missing  data  due  to  
missing  sunlight.  These  issues  can  be  overcome  by  combining  snow  probabilities  from  AVHRR  with  snow  probabilities  from  
passive microwave (SSM/I) in a daily multi-sensor snow cover product.

We will  outline the methods for the AVHRR and multi-sensor products, and present some case studies and validation results.  
The work has been performed within the CryoRisk and CryoClim projects, and is based on the Bayesian approach applied in the 
OSI SAF AVHRR_ICE algorithm (Breivik et al. 2001) used for the EUMETSAT OSI SAF regional ice edge product, as well as on 
multi-sensor experience gained in the OSI SAF project.
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OBSERVING SEA ICE FROM THE SUOMI NPP VIIRS
Yinghui Liu 1 , Robert Mahoney 2 , Jeffrey Key 3 , Xuanji Wang 1 , Daniel Baldwin 4 , Jim Maslanik 4 , 

Mark Tschudi 4

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) Northrop Grumman , (3) NOAA/NESDIS/STAR , (4) 
University of Colorado at Boulder

ABSTRACT
Sea  ice  plays  a  critical  role  in  the  energy  exchange  between  the  atmosphere  and  ocean  in  the  polar  
regions.  The unprecedented Arctic  sea ice  retreats  in  the recent  decade,  such as  in  September  of  2007 
and 2012,  have great  consequences for  the atmospheric  temperature,  moisture,  and vertical  structure in  
the  Arctic,  and  might  in  turn  influence  the  weather  and  climate  in  the  mid-latitudes  by  modulating  
large-scale  circulation.  Consequently,  accurate  observations  of  sea  ice  with  high  spatial  and  temporal  
coverage  are  key  to  polar  weather  and  climate  studies,  and  are  also  helpful  in  understanding  the  
mid-latitude  weather  and  climate.  These  observations  can  only  come  from  remote  sensing  instruments  
onboard  satellites.  The  Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS)  onboard  the  Suomi  National  
Polar-orbiting Partnership (NPP) satellite extends and in some respects improves upon the Advanced Very
 High Resolution Radiometer (AVHRR) and the Moderate Resolution Imaging Spectroradiometer (MODIS), 
and  provides  high  temporal  resolution  (14  times  a  day  in  the  polar  regions),  high  spectral  resolution  (22  
bands  in  visible,  and  InfraRed spectrum,  including  a  revolutionary  new visible  day/night  band),  and  high  
spatial  resolution  (0.375  km  for  5  bands  and  0.750  km  for  the  other  bands)  observations  in  the  polar  
regions, which lays a foundation for a better monitoring of sea ice in the polar regions. 

In  this  presentation  we  describe  the  operational  algorithms  used  to  generate  the  VIIRS  sea  ice  
Environmental Data Records (EDRs) and Intermediate Products (IPs), including the tie-point algorithm for 
sea  ice  concentration,  statistical  methods  for  ice  surface  temperature,  and  the  thermodynamic  and  
empirical modeling approaches for sea ice characterization. Preliminary validation results of these products
 using  in  situ  measurements  from  buoy  and  aircraft  campaigns,  products  generated  from  alternative  
algorithms, and products from other satellites will  be shown. Potential use of calibrated radiance imagery 
from the VIIRS day/night band for improved quality control of VIIRS sea ice concentration at night is also 
examined.  Results  indicate  that,  at  present,  the  VIIRS  sea  ice  concentration  is  biased  high  in  certain  
regions  when  compared  to  passive  microwave  products;  ice  surface  temperature  has  a  cold  bias  in  
contrast to the measurements from the IceBridge aircraft campaign and MODIS operational products; and 
the sea ice characterization algorithm performs better  during daytime than nighttime,  but  with decreased 
performance during melt. These findings will provide guidance for further improvements in the operational 
algorithms for better monitoring of sea ice in the polar regions from VIIRS.
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ADVANCED SNOW AND GLACIER PRODUCTS FROM OPTICAL AND 
RADAR SATELLITE IMAGE DATA

Thomas Nagler 1 , Gabriele Bippus 1 , Helmut Rott 1 , Kari Luojus 2 , Sari Metsämäki 3 , Jouni 
Pulliainen 2

(1) ENVEO Environmental Earth Observation Information Technology GmbH , (2) FMI Finnish Meteorological Institute , (3) Finnish 
Environment Institute

ABSTRACT
Accurate inventories and monitoring of the seasonal snow cover and glaciers is important for climate impact assessment, water 
resources management,  hydrology and the characterization of  surface/atmosphere exchange processes in numerical  weather 
modelling  and  forecasting.  We  developed,  tested  and  validated  processing  tools  for  snow  extent  products  at  regional  to  
continental  scale,  based  on  multi-spectral  medium  resolution  optical  satellite  data.  The  automatic  processing  lines  can  
accommodate  multispectral  optical  data  from  various  satellite  sensors  as  input.  The  processing  steps  include  geometric  
rectification, calibration, cloud masking and snow detection. The algorithm for mapping snow makes use of the typical spectral 
signature  of  snow  in  the  visible  (VIS)  and  short  wave  infrared  (SWIR)  region  of  the  spectrum,  which  enables  a  clear  
discrimination  against  other  surfaces.  Presently  available  products  include  maps  of  fractional  snow  extent  with  500  m  pixel  
spacing extending over the Pan-European domain and a higher resolution product (250 m pixel spacing) for the Alps, both using 
MODIS data as input and generated in near real time. Product quality has been assessed by means of snow information from 
high  resolution  satellite  data  (SPOT5,  IKONOS,  etc.)  covering  different  surface  types  and environments.  Ongoing  work  deals  
with adapting and optimizing the snow retrieval algorithm for the upcoming SLSTR and OCLI sensors on Copernicus (GMES) 
Sentinel-3 satellite, making use of the full spectral capabilities of these sensors. Snow conditions (wet/dry) and extent of melting 
snow can  be  retrieved  from SAR observations  as  provided  by  C-band  SAR Sensor  onboard  of  the  Sentinel-1  satellite,  to  be  
launched in 2013. The algorithm builds on the multi-temporal change detection technique developed first for the ERS satellites. 
Algorithm improvement makes use of the dual-polarisation acquisition capability of Sentinel-1. In the presentation examples of 
the  Pan-European  snow  extent  product  and  the  regional  Alpine  product  are  shown  and  the  performance  of  the  products  is  
presented. Processing lines for main glacier products include glacier outlines, snow / ice areas on glaciers, ice velocity fields and
 maps of glacier lakes. Glacier outlines and snow / ice maps on glaciers are generated by semi-automatic algorithms using high 
resolution optical data such as SPOT-5, Landsat Data Continuity Mission. A main data source in near future will be the GMES 
Sentinel-2 satellite. Ice velocity maps are generated automatically from high resolution imaging radar (SAR) data applying offset 
tracking  and  interferometric  techniques.  For  monitoring  glacier  lakes  SAR  and  optical  satellite  images.  Examples  of  glacier  
products in the Alps, Greenland and Himalayan Mountains are shown are applied. The work has been is supported by the EC 
FP7  Project  CryoLand.  The  processing  tools  and  products  have  high  potential  for  operational  monitoring  of  main  snow  and  
glacier parameters, as addressed by the Global Cryosphere Watch Initiative of WMO.
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NEW OPTIONS FOR SATELLITE IMAGING OF POLAR REGIONS
Jeffery Puschell 1 , Steven Miller 2 , David Johnson 3

(1) Raytheon , (2) CIRA Cooperative Institute for Research in the Atmosphere , (3) NCAR National Center of Atmospheric Research

ABSTRACT
Routine, rapidly updated satellite observations are essential for monitoring and understanding Earth's environmentally sensitive 
Polar Regions. Satellites in highly elliptical orbit (HEO) have great potential for providing the needed coverage, but are limited 
by  their  orbital  motion,  their  variable  perspective  of  the  earth’s  surface,  and  seasonal  variations  in  solar  illumination. Recent  
advances  in  technology  for  wide  field-of-view space-based imagers  using  large  format  detector  arrays  enable  relatively  small  
sensors  that  would  be  able  to  stare  at  Polar  Regions  from  HEO  throughout  the  year  and  collect  multispectral,  high  dynamic  
range visible and near-infrared imagery with sensitivity similar to the VIIRS Day Night Band (DNB). This approach can offer a 
number of advantages over scanning sensors currently used in geosynchronous orbit, including significantly smaller size, lighter 
weight, better sensitivity and more rapidly updated imagery. These imaging systems could also incorporate anamorphic image
 stretching to provide near uniform spatial resolution across their full field of view and zoom lenses to maintain nearly constant 
ground resolution from different positions along their orbit.  
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EVOLUTION AND DRIVERS OF ARCTIC SEA ICE ALBEDO BETWEEN 
1982-2009 FROM THE CLARA-A1-SAL DATASET

Aku Riihelä 1 , Terhikki Manninen 1 , Vesa Laine 1 , Kaj Andersson 2

(1) FMI Finnish Meteorological Institute , (2) VTT Technical Research Centre of Finland

ABSTRACT
Accurate predictions of Arctic sea ice conditions require realistic depictions of sea ice albedo in models [1]. Observation datasets
 of sea ice albedo are thus required to verify and develop the albedo treatment in models, and to provide empirical insight into 
variability  and  trends  in  Arctic  sea  ice  albedo.  Here,  we  have  applied  the  recently  released  CLARA-A1-SAL  28-year  surface  
albedo dataset [2] to study the changes in Arctic sea ice albedo between 1982-2009. We will show that:   

Arctic sea ice albedo is in decline, which is expected given the ongoing trend towards increased melting and thinning of 
the ice cover,

the rate of albedo decline has accelerated during the coverage period,

the late-summer albedo is in quickest decline, again supporting other studies on the evolution of late-summer sea ice 
conditions, and

surface air temperature and the mean sea ice concentration appear to be strong drivers of the albedo decline.

We will explore possibilities to construct a parameterization of the CLARA-A1-SAL albedo based on air temperature reanalysis 
and sea ice concentration datasets. We will also highlight the different behaviour of sea ice albedo across the various marginal 
oceans of the Arctic (e.g. Greenland Sea).

References:

Marika  M.  Holland,  Mark  C.  Serreze,  Julienne  Stroeve:  The  sea  ice  mass  budget  of  the  Arctic  and  its  future  change  as  
simulated by coupled climate models, Climate Dynamics, Volume 34, Issue 2-3 , pp 185-200

Aku Riihelä, Terhikki Manninen, Vesa Laine, Kaj Andersson, Frank Kaspar: CLARA-SAL: a global 28-yr timeseries of Earth's 
black-sky surface albedo, Atmos. Chem. Phys. Discuss., 12, 25573-25615, doi:10.5194/acpd-12-25573-2012, 2012.
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SEA ICE CCI PROTOTYPE SYSTEM FOR RADAR ALTIMETER SEA ICE 
THICKNESS PROCESSING

Eero Rinne 1 , Marko Mäkynen 1 , Katharine Giles 2 , Ed Pechorro 3

(1) FMI Finnish Meteorological Institute , (2) University College London , (3) Logica

ABSTRACT
Sea  Ice  Thickness  (SIT)  is  considered  as  one  of  the  essential  climate  variables.  Sea  ice  has  an  impact  on  different  fluxes  
between ocean and atmosphere.  In  consequence changes in  sea ice affect  the climate system. In order  to  better  understand 
and  forecast  the  changing  climate  and  validate  models,  observations  of  the  sea  ice  thickness  are  needed.  One  of  the  major  
outcomes of the Sea Ice Climate Change Initiative (SICCI) project is an open source Radar Altimeter (RA) processor prototype 
to produce SIT products from RA data. The main input data for the processor are SGDR data from Envisat, ERS-1 and ERS-2 
satellites. For ERS we use REAPER re-processed data. The output of our processor is a monthly SIT product in 100 km by 100 
km grid for the winter months 1993-2012. Our processor will rely heavily on the existing RA SIT retrieval methodology developed
 by  University  College  of  London  but  will  also  utilise  the  recent  results  from  the  SICCI  round  robin  exercise.  The  prototype  
processor  will  be  an  important  step  towards  operational  SIT  processing  in  the  phase  2  of  the  CCI  program.  We  present  the  
technical  aspects  of  our  sea ice thickness prototype processor.  We also present  the status of  ECV product  creation and give 
examples of preliminary SIT products.
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MSG/SEVIRI AND METOP/AVHRR SNOW EXTENT PRODUCTS IN 
H-SAF

Niilo Siljamo , Otto Hyvärinen
FMI Finnish Meteorological Institute

ABSTRACT
Weather  and  meteorological  processes  are  affected  by  the  varying  snow  cover  and  snow  properties.  Snow  areal  extent  is  
essential information for weather forecasting and nowcasting. Successful snow detection is possible using data from either polar 
orbiting satellites or geostationary satellites (e.g. H-SAF snow cover products based on Metop/AVHRR and MSG/SEVIRI data). 
Polar  orbiting  satellites  offer  the  best  coverage  and  resolution  in  the  polar  regions,  but  only  a  limited  temporal  resolution.  
Geostationary satellites have poor resolution in the polar regions, but better temporal resolution. 

The H-SAF snow cover  products presented in  this  work were developed originally  in  the LSA SAF, but  since 2012 they have 
been a part of the H-SAF. In this work, we describe the status and some validation results of the current H-SAF MSG/SEVIRI 
and METOP/AVHRR snow detection products.

The snow extent  products  are  traditionally  validated using surface observations  (snow depth)  from synoptic  weather  stations.  
Another  source  of  validation  data  are  snow  cover  measuring  campaigns,  such  as  SEER,  but  these  can  not  be  used  for  
continuous validation. A novel non-automatic validation method for snow cover products using photographs from social media 
services has been developed and some results will be presented.
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SATELLITE BASED SNOW COVER VALIDATION AND LONG TERM 
TREND ANALYSIS OVER TURKEY

Ibrahim Sonmez 1 , Ahmet E. Tekeli 2 , Erdem Erdi 3

(1) Ondokuz Mayis University , (2) King Saud University , (3) Turkish State Meteorological Service

ABSTRACT
Snow, with its high albedo and low thermal conductivity,  has major implications on the surface soil  moisture and the available 
water for runoff that have direct consequences on the meteorology, hydrology and water resources. Majority of rivers in Turkey 
that originate from the mountainous regions receive their water mainly from melting snow during the spring season. Despite this 
fact, snow monitoring over Turkey is limited with ground observation sites in association with the complex topography. Satellite 
based remote sensing data and products are considered to be important sources to obtain up to date snow cover information 
needed for operational purposes such as meteorological forecasts and keeping track of cryospheric and climatological studies.

The  daily  snow  cover  data  from  interactive  multisensor  snow  and  ice  mapping  system  (IMS)  by  National  Oceanic  and  
Atmospheric  Administration’s  National  Environmental  Satellite  Data  and  Information  Service  (NOAA/NESDIS)  is  used  in  this  
study  to  examine the  snow cover  trend over  Turkey.  The daily  IMS data  and ground truth  data  covering  2004-2011 period  is  
used in  the  analysis.  The study is  performed in  two parts:  1-)  the  validation  of  the  IMS snow cover  product  and 2-)  the  trend 
analysis of the snow cover over Turkey using MannKendall non-parametric rank-based statistical test.

The validation of the IMS snow cover product is performed by using synoptic and climate stations over Turkey for the 2004-2011 
period. Daily snow depth measurements from 219 sites and IMS product data is used to construct contingency tables in daily 
bases. The categorical statistics of probability of detection (POD) and false alarm rate (FAR) are derived in daily and seasonal 
basis  to  validate  the  snow  cover  product.  The  same  statics  are  derived  for  the  seven  geographical  sub-regions  of  Turkey  to  
introduce the spatial variation of the product accuracy. The POD value of 0.723 and FAR value of 0.208 is obtained for the whole
 study area, Turkey. Among the sub-regions of Turkey, the highest POD amount is obtained to be 0.801 for the Eastern Anatolia 
Region where topography is mostly mountainous and snow is the dominant precipitation type through the year. The lowest POD 
amount  is  observed  as  0.451  in  South-Eastern  Anatolia  Region  where  warmer  temperatures  are  common  during  the  year  
compared to the other sub-regions. The seasonal categorical statistical change with respect to sub-regions is also performed to 
examine  the  seasonal  dependence.  Relatively  higher  POD  amounts  are  obtained  in  the  order  of  winter,  autumn,  spring  and  
summer seasons. The same order also applies for the relatively smaller FAR amounts while poor statistical results are obtained 
in summer due to the non-existence of snow in summer in general. 

In the second part of the study, non-parametric test of Mann-Kendall is performed to examine trend presence for the snow cover 
percentage (SCP). The SCP is estimated by the ratio of the IMS pixels with snow indication and the total pixel amount within the 
considered polygon. The SCP amounts are estimated in daily basis for Turkey as well as with respect to the seven geographical 
sub-regions. The Mann-Kendall test results with significance level of 0.05 indicated that not only the whole domain (Turkey) but 
also  all  the  sub-regions  indicated  negative  trend  for  the  SCP.  From  the  seasonal  perspective,  significantly  positive  trend  is  
obtained  for  Turkey  and  all  sub-regions  for  the  autumn  season.  On  the  other  hand,  negative  trend  is  obtained  for  the  same  
regions  in  spring  and  summer  seasons.  For  the  winter  season,  only  the  Aegean  Region,  located  in  the  most  western  part  of  
Turkey,  indicated  positive  trend  while  Turkey  and  all  other  sub-regions  indicated  negative  trend.  The  present  finding  are  
compared with the temperature trend analysis studies over Turkey to examine the global warming/cooling effect in snow cover 
extend change. 
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SNOW MELTING PROCESSES MODELLING WITH USE OF SATELLITE 
INFORMATION

Piotr Struzik
IMGW-PIB Institute of Meteorology and Water Management - National Research Institute

ABSTRACT
Snow melting is important source of water contributing to such processes like: water supply, erosion and flooding, counting to 
50-80%  of  annual  runoff  in  many  catchments  at  the  mid  latitudes.  In  many  areas,  snow  melt  is  the  primary  source  of  water  
supply  for  energy  production  and  irrigation.  Proper  reservoir  control  maintaining  safety  and  production  require  detailed  snow  
cover  monitoring  and  snow  melt  forecasts.  The  physical  processes  within  a  snowpack  and  involved  in  snowmelt  are  highly  
complex,  involving  mass  and  energy  balances  as  well  as  heat  and  mass  transport.  Radiative  energy  is  the  most  important  
energy exchange mechanism for snowmelt. Proper modeling of snow melt processes require availability of several parameters, 
which  are  usually:  snow  water  equivalent,  actual  snow  cover  extent,  incoming  shortwave  and  longwave  radiation,  albedo,  
temperature, precipitation.  In many cases amount of inputs is limited due to lack of sufficient data source. The most frequently 
used models for  snow melt  are either  physical  requiring more detailed description of  mass and energy balance or  conceptual  
with  limited  number  of  parameters.  Examples  of  frequently  used  models  are:  UEB,  SRM,  SNTHERM,  SNOBAL  and  many  
others.  Input  data  have  different  character,  they  are  both  point  observations  based  on  ground  measurement  and  distributed  
ones, using remote sensing techniques. 

In this work, evaluation of usefulness of satellite derived parameters was described taking into account products retrieved from 
meteorological satellites, representing: snow water equivalent, snow extent, radiation components, albedo, precipitation, cloud 
mapping, surface temperature. Possible use of EUMETSAT Land SAF and H-SAF products was highlighted. The benefits and 
weaknesses of mentioned parameters were discussed. For practical examination of analyzed products, use of satellite derived 
parameters for snow melt period analysis at the selected catchments of Poland was also presented.  
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OBSERVATION OF DUST STORM CONCENTRATIONS BY USING 
METEOSAT 9 DATA ARCHIVES

Faten G. Abed 1 , Dr. Abdulkareem A. A. Mohammed 2 , Eshtar H. Nasser 2

(1) Ministry of Science and Technology, IRAQ , (2) ministry of science and technology - IRAQ

ABSTRACT
The  use  of  data  archives  of  Meteosat  9  to  extract  composite  images  by  using  the  thermal  channels  for  
purposes Detection and monitoring of  dust  storms in Iraq.  The distinguish and study different  dust  storm 
concentrations depend on the spectral reflectance between the land features and dust storm then study the
 concentration changes of dust storm with the dust storm path by taking sequential dustable product.

Many  methods  of  image  processing  used  in  this  research  to  rectify  row  data  for  nalysis,  producing  
composite images for detection the dust storm and digitizing the different concentrations shapes by using 
many software's (Global Mapper, Erdas imagine, Arc gis 9.3).
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MCIDAS-V: EXPANDING VISUALIZATION AND DATA ANALYSIS 
CAPABILITIES FOR GEOSTATIONARY AND POLAR ORBITING 

ENVIRONMENTAL SATELLITES
Thomas Achtor , David Santek , Thomas Rink , Tommy Jasmin , Joleen Feltz , William Straka , 

Rebecca Schaffer
University of Wisconsin-Madison

ABSTRACT
The  University  of  Wisconsin’s  Space  Science  and  Engineering  Center  (SSEC)  continues  to  expand  and  improve  the  fifth  
generation  of  the  Man-computer  Interactive  Data  Access  System.  McIDAS-V  is  a  Java-based,  open-source,  freely  available  
system  for  scientists,  researchers  and  algorithm  developers.  The  powerful  and  versatile  capabilities  of  McIDAS-V  support  
development of innovative techniques for creating and evaluating algorithms, visualizing data and products in 4 dimensions, and
 validating results.  The polar and geostationary environmental  satellites from several countries carry advanced instrumentation 
and  systems  that  collect  and  distribute  land,  ocean,  and  atmosphere  data.  These  systems  provide  numerous  environmental  
products,  including  temperature  and  humidity  soundings,  cloud  and  aerosol  properties,  sea  surface  temperatures,  and  
numerous other environmental products. A key attribute of McIDAS-V is the capability to display a wide variety of geophysical 
data,  which  provides  users  with  powerful  tools  for  merging  information,  comparison  of  products  and  evaluation.  For  
geostationary applications, McIDAS-V provides visualization and analysis support for GOES, MSG, MTSAT, FY, COMS and the 
future GOES-R data. For polar orbiting applications, McIDAS-V can display and analyze imager and sounder data from POES, 
Metop, NASA/EOS, the recently launched Suomi NPP and a variety of research instruments. This presentation will demonstrate 
some of the capabilities of McIDAS-V to analyze and display high spatial, temporal and spectral resolution data using examples 
from  international  environmental  satellites.  It  will  also  present  results  from  research  projects  involving  current  and  future  
environmental satellites, demonstrating how the McIDAS-V software can be used to acquire satellite and ancillary data, create 
multi-spectral  products  using  both  scripting  and  interactive  data  manipulation  tools,  and  evaluate  output  through  built-in  
validation techniques.
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EVALUATION OF ECO-ENVIRONMENTAL CHANGES AND 
VULNERABILITY USING REMOTE SENSING AND GIS TECHNIQUES

Ifeoluwa Adebowale Balogun , Aderonke Adenle
Federal University of Technology Akure

ABSTRACT
This study evaluates the eco-environmental  vulnerability of Jos located in Plateau state, Nigeria.  Jos is a typical  mountainous 
region with apparent upland ecosystem and is charaterised by impressive ridges and isolated rocky hills. An integrated approach
 such as Remote Sensing and Geographical  Information System techniques has been used to  analyze the eco-environmental  
vulnerability of the area. An environmental numerical model is developed using Spatial Multi Criteria Evaluation (SMCE) method 
to generate the vulnerability map of the study area. Satellite data of the study area for three periods 1972, 1986 and 2001 were 
used for the analysis. Indicators used are land use map, vegetation map (NDVI) and slope map generated from Digital Elevation 
Model. According to the numerical results, the vulnerability index is classified into five levels: potential, slight, moderate, high and
 extreme level.  The eco-environmental  vulnerability distribution and its dynamic change in the last 30 years from 1972 to 2001 
are analyzed and discussed. Results showed that the eco-environmental vulnerability in study area is at potential level, and that 
driving  forcings  of  dynamic  change  are  mainly  caused  by  human  social  economic  activities.  The  results  further  showed  that  
integrating  Remote  Sensing,  Geographical  Information  System,  and  using  the  Spatial  Multi  Criteria  Evaluation  to  evaluate  
eco-environmental  vulnerability  in  mountainous  region  will  provide  a  monitoring  prototype  and  useful  references  for  
environmental sustainable development planning and management.

29
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GEOSPATIAL ANALYSIS OF FLOOD RISK AND DISASTER 
MANAGEMENT IN KOGI STATE, NIGERIA

Ifeoluwa Adebowale Balogun , Ayotunde Alabi
Federal University of Technology Akure

ABSTRACT
This  research has applied Geospatial  techniques to  identify  areas that  are  vulnerable  to  flooding in  Kogi  state.  Shuttle  Radar  
Topographical  Mission (SRTM) imagery of  30 metre resolution for  year  2011 were used in  the generation of  Digital  Elevation 
Model  (DEM)  and  Landsat  ETM+  images  for  same  year  were  used  to  generate  landuse  landcover  map  (LULC)  that  was  
classified into Vegetation, Built-up Areas, Bare or Exposed soil and Water bodies. The hydrological Operations of the terrain was
 done using the Hydrology extension in Arcgis 9.2, filling depressions in the generated SRTM DEM to produce an Agreed DEM. 
Generation of flow direction map, flow accumulation map, stream network map to show the direction or movement of flow and 
proximity  analysis  was  done  by  applying  buffer  round  the  Niger-Benue  River  and  stream  network.  In  this  research,  overlay  
function of Kogi state settlements, Niger-Benue River, stream network, Agreed DEM, buffer zones were made to produce two 
flood risk maps to identify most and less vulnerable areas to flooding, it  was observed that most settlements in Kogi state are 
located on or around stream network and river. The LULC map shows that the State is dominated with built up areas and this 
may have negative environmental impact, by increasing surface water runoff and possibility of severe flood events in low land 
areas during heavy release of water. This research suggests a conceptual framework based on disaster management cycle for 
proper management of flood and sustainable planning measures towards flood management.

30
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METEOSAT THIRD GENERATION LIGHTNING IMAGER: A REVIEW OF 
FUTURE OPERATIONAL APPLICATIONS AT CNMCA

Daniele Biron 1 , Fabio Del Frate 2 , Luigi De Leonibus 3

(1) C.N.M.C.A. Centro Nazionale di Meteorologia e Climatologia Aeronautica , (2) Università degli Studi di Roma "Tor Vergata" , (3) 
USAM Ufficio Generale Spazio Aereo e Meteorologia

ABSTRACT
The next generation of EUMETSAT geostationary meteorological satellites, Meteosat Third Generation (MTG), will bring in orbit 
the instrument  for  optical  lightning detection,  the Lightning Imager  (LI).  The LI  mission is  intended to  provide a  real  time total  
lightning  detection  with  accurate  location  capability,  for  the  individuation,  surveillance  and  short  term forecast  of  atmospheric  
electrical hazards. As lightning is strongly correlated with intensive convection a further objective of the LI mission is to serve as 
proxy for storm related phenomena like precipitation, hail and gust. Lightning detection can also serve as proxy for adiabatic and 
latent  heating  to  be  assimilated  in  NWP  models.  Finally,  lightning  plays  a  significant  role  in  atmospheric  chemistry,  e.g.  
generating nitric oxide, so that observing for long periods one of the sources of atmospheric chemical species may contribute to 
understand the behaviour of climate related variable.

In  the  paper  is  described  the  first  study  phase  for  preparatory  activities  related  to  the  future  exploitation  of  LI  data  into  the  
operational  environment at  the  Centro  Nazionale  di  Meteorologia  e  Climatologia  Aeronautica  (CNMCA),  the  Italian  Air  Force  
National Weather Centre; Nowcasting and Very Short Range Forecast are underlined, designing how it will be planned the full 
exploitation  of  real-time  data  streaming  in  that  operational  centre,  and  presumably  in  other  analogous  centres.  The  study  is  
partly developed in the context of the University of Rome - Tor Vergata - Doctoral School in Engineering.

Keywords: remote sensing, space-based lightning detection, nowcasting, very short range forecast
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GRIPS - THE GEOSTATIONARY REMOTE INFRARED POLLUTION 
SOUNDER

Hal Bloom 1 , Mark Schoberl 2 , Russ Dickerson 3 , Chad Fish 4 , Larry Gordley 5

(1) STC Science and Technology Corporation , (2) Science and Technology Corporation ( STC) , (3) University of Maryland , (4) SDL ,
 (5) GATS

ABSTRACT
Climate change and air quality are the most pressing environmental issues of the 21st century for America and for the world as a
 whole.  Despite  decades  of  research,  the  sources  and  sinks  of  key  greenhouse  gases  and  other  pol-  lutants  remain  highly  
uncertain making atmospheric composition predictions difficult. The Geostationary Remote Infrared Pollution Sounder (GRIPS) 
will  measure  carbon  dioxide  (CO2  ),  carbon  monoxide  (CO),  and  methane  (CH4).  By  using  measurements  of  nitrous  oxide  
(N2O) and the O2 A-band to help correct for clouds and aerosols, GRIPS will achieve unprecedented precision. Together these 
gases  account  for  about  85%  of  all  climate  forcing  and  they  impact  atmospheric  ozone  (O3  ).  GRIPS,  employing  gas-filter  
correlation  radiometry,  uses  the  target  gases  themselves  in  place  of  dispersive  elements  to  achieve  outstanding  throughput,  
sensitivity, and specificity. Because it uses a combination of reflected and thermal IR, GRIPS will detect trace gas concentrations
 right down to the Earth’s surface. When flown in parallel to a UV/VIS sensor such as GEMS on GEO-KOMPSAT-2B over East 
Asia or the Sentinel 4 on MTG over Europe/Africa, the combination offers powerful finger-printing capabilities to distinguish and 
quantify diverse pollution sources such as electricity generation, biomass burning, and motor vehicles. From geostationary orbit, 
GRIPS will be able to focus on important targets to quantify sources, net flux, diurnal cycles, and long-range transport of these 
key components in the Earth’s radiative balance and air quality.
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THE LATEST UPDATES OF THE UW HIGH SPECTRAL RESOLUTION 
GLOBAL IR LAND SURFACE EMISSIVITY (UWIREMIS)DATABASE

Eva Borbas , Robert Knuteson
University of Wisconsin-Madison

ABSTRACT
The monthly, UW/CIMSS Baseline Fit (BF) global infrared land surface emissivity database has been developed based on combination of 
the MODIS/MYD11C3 operational emissivity products and some selected laboratory measurements.  The database has been available for 
distribution since 2006 at the http://cimss.ssec.wisc.edu/iremis/ website and includes data from October 2002 at ten wavelengths (3.6, 4.3, 
5.0, 5.8, 7.6, 8.3, 9.3, 10.8, 12.1, and 14.3 microns) with 0.05 degree spatial resolution.  
To derive high spectral resolution emissivity spectra, the UW High Spectral Resolution (HSR) IR Emissivity Algorithm (UWIREMIS) was 
also  developed.  Applying  the  UW  HSR  Emissivity  Algorithm  to  the  UW  BF  emissivity  data  makes  it  possible  to  create  a  monthly  
instrument specific emissivity spectrum for any application involving forward model (like RTTOV) calculations such as retrieval methods 
and  NWP  assimilation  or  for  use  in  studies  of  surface  energy  and  water  balance.  This  presentation  will  demonstrate  the  ten-year  long  
database derived from the Aqua/MODIS and twelve-year long database from the Terra/MODIS data.
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SYNTHETIC SATELLITE IMAGERY DEVELOPMENT AT CIRA
Renate Brummer 1 , Daniel Lindsey 2 , Louie Grasso 1 , Donald Hillger 2

(1) CIRA Cooperative Institute for Research in the Atmosphere , (2) NOAA/NESDIS/STAR

ABSTRACT
For  the  past  several  years,  synthetic  satellite  imagery  has  been  produced  at  the  Cooperative  Institute  for  Research  in  the  
Atmosphere  (CIRA)  in  collaboration  with  the  NOAA/NESDIS  /StAR  Regional  and  Mesoscale  Meteorology  Branch.  Several  
reasons exist to motivate our efforts.   First, synthetic imagery can help with the interpretation of observed imagery; second, the 
imagery  can  serve  as  proxy  data  for  future  sensors  such  as  the  Advanced  Baseline  Imager  (ABI)  that  will  be  on  the  next  
generation  of  GOES satellites;  and  third,  the  synthetic  imagery  is  an  excellent  visualization  tool  for  high  resolution  numerical  
models,  allowing forecasters  to  easily  and quickly  see forecast  cloud locations,  for  example.  Although future satellite  imagery 
can  also  be  generated  from  observed  satellite  imagery,  forecast  model-based  synthetic  imagery  allows  for  matching  the  
temporal and spatial resolutions of current and future satellites.  
 
We will  present  synthetic  GOES imagery  generated  from the  National  Severe  Storm Laboratory’s  (NSSL)  Weather  Research  
and  Forecasting-Advanced  Research  WRF  (WRF-ARW)  forecast  model.  The  synthetic  bands  will  be  compared  to  observed  
GOES  data.  We  will  also  present  synthetic  GOES-R  ABI  imagery  that  was  produced  to  support  National  Weather  Service  
forecasters’ efforts with predicting low cloud and fog events, as well as mountain wave cloud occurrences.
 
 
Disclaimer:
The views,  opinions,  and findings contained in  this  article  are those of  the authors and should not  be construed as an official  
National Oceanic and Atmospheric Administration (NOAA) or U.S. Government position, policy, or decision.
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THE CLOUD DYNAMICS AND RADIATION DATABASE ALGORITHM 
FOR RETRIEVAL OF PRECIPITATION

Daniele Casella 1 , Stefano Dietrich 2 , Alberto Mugnai 2 , Giulia Panegrossi 2 , Marco Petracca 2 , 
Paolo Sanò 2

(1) CNR/ISAC Istituto di Scienze dell'Atmosfera e del Clima , (2) ISAC Instituto di Scienze dell'Atmosfera e del Clima

ABSTRACT
Within  the  EUMETSAT  H-SAF  program  (Satellite  Application  Facility  on  Support  to  Operational  Hydrology  and  Water  Management,  
http://hsaf.meteoam.it) we have developed a passive microwave precipitation retrieval algorithm that has been applied to different conical 
scanning  radiometers  (i.e.,  SSMIS  and  TMI).  The  Cloud  Dynamics  and  Radiation  Database  (CDRD)  retrieval  algorithm is  based  on  the  
Bayesian/physical  approach  in  which  the  a  priori  information  comes  from  a  large  database  made  of  several  cloud  resolving  model  
simulations  coupled  to  a  radiative  transfer  model.  One  of  the  main  problems  found  in  passive  microwave  precipitation  retrieval  is  the  
ambiguity  problem,  i.e.  the  non-unique relationship  between measured radiances  and precipitation.  The most  important  innovation of  the  
CDRD algorithm is  the introduction of  some Dynamical,  Thermo-dynamical  and Hydro-meteorological  (DTH) parameters  obtained from 
Numerical Weather Prediction models in order to reduce the ambiguity in the retrieval procedure.

We  will  present  some  details  on  the  CDRD  algorithm  with  primary  focus  on  the  ability  of  the  DTH  variables  in  separating  different  
microphysical structures and precipitation regimes. A study on the degree of reliability of the NWP DTH parameters compared to equivalent
 satellite derived quantities will be also shown.
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SOLAR RADIATION OVER SPAIN AND NORTHEAST BRAZIL 
ASSESSED BY CPTEC MODEL GL1.4 USING SEVIRI VIS IMAGERY: 

SOME PRELIMINARY RESULTS
Juan Ceballos 1 , Leando de Oliveira Macedo 2 , Juan Manuel Sancho 3

(1) CPTEC/INPE , (2) CPTEC Centro de Previsåo de Tempo e Estudos Climåticos , (3) AEMET Agencia Estatal de Meteorologia

ABSTRACT
Model GL was developed at CPTEC for assessing solar radiation regime over South America using GOES-VIS imagery. Current
 products  based  on  GL1.2  version  can  be  found  at  http://satelite.cptec.inpe.br/radiacao/.  Detailed  description  of  the  model  is  
shown in Ceballos et al. (2004). The basic meteorological variables used by the model within each pixel are precipitable water, 
ozone and CO2 column, and the radiative properties are VIS reflectance and ground albedo. Aerosol load is not considered. GL 
1.2  version  shows  remarkable  accuracy,  in  despite  of  the  simplifying  hypothesis  of  constant  ozone  and  precipitable  water  
content,  and homogeneous surface albedo. Version 1.4 allows for operational  inclusion of geographical  distribution of surface 
albedo, and time-space variations of precipitable water and ozone content. This physical model is suitable to be used using VIS 
channel imagery of any geostationary satellite, with a minimal set of adaptations. SEVIRI/MSG imagery and GL 1.4 were used in
 order to compare accuracy when applied to Northeast Brazil and to Southern Europe area, given that both regions have similar 
geometry of satellite line-of-sight (i.e., similar satellite zenith angle, about 66 degrees). It was performed a comparison of daily 
irradiations  estimated  and  measured  by  Brazilian  and  Spanish  solarimetric  networks  for  years  2011  and  2012.  It  was  found  
similar  accuracy  of  the  model  for  both  regions,  being  somewhat  better  for  Spain  (mean  deviation  0.3  MJ.m-2  against  1.4  
MJ.m-2), but showing similar spread (standard deviation about 2 MJ.m-2). This better accuracy might be due to better network 
values over Spain, or to some not negligible differences of solar daily sky path related to each region. Considering September 
data, daily values oscillate between 5 and 25 MJ.m-2. Therefore, typical accuracy of the GL1.4 model is similar to that exhibited 
by other models. More detailed results will be shown in the final paper. Reference: Ceballos, J.C., M.J. Bottino, J.M. de Souza. A
 simplified physical model for assessing solar radiation over Brazil  using GOES 8 visible imagery. J. of Geophys. Research, v. 
109, D02211, doi:10.1029/2003JD003531, 2004.
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DUAL IASI-A AND IASI-B LEVEL 1 AND LEVEL 2 AUTOMATIC 
MONITORING

Dorothee Coppens , Thomas August , François Montagner , Dieter Klaes
EUMETSAT

ABSTRACT
Two  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  are  currently  flying  since  October  2006  on  Metop-A  and  since  
September  2012  on  Metop-B.  Since  2006,  IASI  L1  NRT  monitoring  is  done  at  EUMETSAT,  based  on  the  comparison  of  
measured and modelled IASI  L1C spectra  generated by the radiative transfer  model  RTTOV v9.3.  In  addition,  the monitoring 
provides also comparisons between the co-located measurements of IASI and HIRS flying on the same platform. With the arrival
 of Metop-B, IASI L1 radiance monitoring will be done in parallel for the two instruments, providing a self-consistency checks and 
inter-comparisons.  

Moreover, the IASI L2 automatic monitoring has been developed recently. It  is also done on a regular basis, mostly based on 
comparison  with  temperature,  humidity  and  ozone  profiles  taken  from 3-hour  ECWMF forecast  data  by  selecting  the  nearest  
neighbour.  Only co-locations within 1 h time difference are considered.  Statistics and time series checks are providing for  the 
temperature and humidity profiles, surface temperature as well as ozone total column and cloud detection. This is done for both 
instruments.

A presentation of the current tools and observations available will be presented. The analysis of the past months of IASI L1 and 
L2 product quality will be shown as well as the inter-comparison between Metop-A and Metop-B, in a global and regional scale, 
for IASI L1 radiance and L2 products monitoring.
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USING FIRE-LAND COVER-AIR-INTER-RELATIONSHIPS TO ESTIMATE
 FIRE RISK OVER THE IBERIAN PENINSULA

Carlos DaCamara , Sofia L. Ermida , Teresa J. Calado , Isabel F. Trigo
Universidade de Lisboa

ABSTRACT
The spatial and temporal characteristics of fire activity over the Iberian Peninsula are assessed based on 
time series  of  hot  spots  extracted from the global  daily  active  fire  product  developed by the MODIS Fire  
Team. The data are provided on a daily basis and cover the 10-year period from July 2002 to August 2012. 
For each day hot  spots are aggregated on 0.05 º  latitude by 0.05º longitude grid cells  and fire density  is  
defined as the number of hot spots detected per grid cell on a given day.

Two  main  regions  are  identified  according  to  the  attained  levels  of  fire  density.  For  each  region  the  
statistical  distribution  of  fire  density  is  studied  for  the  predominating  land  cover  types  as  derived  from  
Globcover, an ESA initiative relying on observations from the 300m MERIS sensor on board the ENVISAT 
satellite  mission.  It  is  shown that  fire  densities  above 3  hot  spots  per  grid  cell  follow Generalized Pareto  
distributions  and that  these  models  are  improved when the  daily  Fire  Weather  Index  (FWI)  is  used as  a  
covariate of shape and scale parameters of the distributions.

Developed Generalized Pareto models of fire density translate the effect of the different types of interaction
 among  fire,  land  cover  and  meteorological  conditions  for  different  geographical  regions  of  the  Iberian  
Peninsula.  These  models  may  be  further  used  to  estimate  fire  risk  over  the  Iberian  Peninsula  along  the  
year.

It  is  discussed how results  obtained may be used to validate at  the regional  level  the Fire  Risk Mapping 
(FRM)  product  that  is  currently  being  disseminated  by  the  Satellite  Application  Facility  on  Land  Surface  
Analysis (LSA SAF). The product consists of forecasts of fire risk over Mediterranean Europe up to three 
days  in  advance  and  the  procedure  is  based  on  an  integrated  use  of  information  about  meteorological  
conditions provided by the European Centre for Medium-Range Weather Forecasts (ECMWF), vegetation 
land  cover  from  Global  Land  Cover  2000  (GLC2000)  and  fire  duration  as  detected  by  the  SEVIRI  
instrument on-board Meteosat Second Generation (MSG).
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S-HIS DUAL REGRESSION ANALYSIS RELATIVE TO DROPSONDE 
AND LIDAR MEASUREMENTS DURING HS3

Daniel DeSlover , Elisabeth Weisz , David Tobin , Joe Taylor , Robert Holz , Henry Revercomb , 
Robert Knuteson , William L. Smith

University of Wisconsin-Madison

ABSTRACT
The  University  of  Wisconsin-Madison  Scanning-High  spectral  resolution  Infrared  Sounder  (S-HIS)  is  
participating  in  the  five-year  Hurricane  and  Severe  Storm  Sentinel  (HS3)  mission.  Its  goal  is  to  study  
processes that relate to hurricane genesis and development. We analyzed results from a dual-regression 
(DR)  retrieval  of  S-HIS  radiances,  including  temperature  and  water  vapor  profile  retrievals,  cloud  top  
pressure and optical depth, from the inaugural 2012 campaign over the Atlantic Ocean basin.

Water  vapor  and  temperature  DR  profiles  (two-minute  means)  were  derived  corresponding  to  each  
Airborne Vertical Atmospheric Profiling System (AVAPS) dropsonde that was released during the mission. 
We  present  direct  skew-T  analyses  and  daily  mean  differences  with  respect  to  the  dropsonde  
measurements.  We also  compare  nadir  DR retrieved  cloud  top  pressure  and  optical  depth  to  collocated  
Cloud Physics Lidar (CPL) measurements.
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USING A GEOMETRICAL/BOOLEAN MODEL TO VALIDATE LST 
RETRIEVALS FROM MSG AT THE ÉVORA SITE, PORTUGAL

Sofia L. Ermida 1 , Isabel F. Trigo 2 , Carlos C. DaCamara 1 , Frank Göttsche 3 , Folke Olesen 3

(1) Instituto Dom Luiz, Universidade de Lisboa, Portugal , (2) Instituto Português do Mar e da Atmosfera, Lisboa, Portugal , (3) 
Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany

ABSTRACT
Satellite retrieved values of Land Surface Temperature (LST) over heterogeneous pixels generally depend strongly on viewing 
and  illumination  angles  as  well  as  on  the  characteristics  of  the  land  cover.  A  geometrical  model  is  presented  that  allows  
estimating LST of a given pixel  for  any viewing and illumination angles.  Given the density of  object  centers and their  average 
areas,  a  Boolean  model  can  provide  the  gap  probability  between  objects  within  a  layer.  The  Boolean  model  was  used  to  
estimate  the  per-pixel  fractions  covered  by  the  following  three  components:  sunlit  background,  shaded  background  and  
vegetation.Estimates  of  the  average  area  covered  by  canopies  and  by  shadow  are  derived  from  the  projection  of  a  single  
arbitrarily-shaped vegetation element (e.g.  ellipsoidal  or  conical  tree canopies) onto a fine scale regular grid.  Additionally,  this 
method provides the area of overlap, which is hard to calculate analytically.

The  model  was  applied  to  time-series  of  continuous  in  situ  brightness  temperature  measurements  obtained at  the  LSA-SAF  
validation  site  in  Évora  (Portugal)  during  2011  and  2012.  Measurements  are  performed  every  minute  by  three  radiometers  
observing the sunlit background, a tree crown and the sky at 53° zenith angle, which is used to estimate down-welling reflective 
components. The temperature of the shaded background was obtained with an empirical model based on relationships between 
air,  sunlit  background  and  tree  crown  temperatures.  The  resulting  composite  temperature  was  compared  against  operational  
LST dataobtained by the EUMETSAT Satellite Application Facility on Land Surface Analysis (LSA-SAF). LSA-SAF retrieves LST
 from the SEVIRI instrument on-board Meteosat Second Generation (MSG) every 15 minutes and archives and distributes the 
data in near real time. The comparison between the modeled LST based on the in-situ measurements and LSA-SAF LST show 
negligible bias and a RMSE of about 1.5K.
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FEASIBILITY STUDY OF SEA SURFACE CURRENTS MEASUREMENTS
 WITH DOPPLER SCATTEROMETERS

Pierre Fabry
CLS Collecte Localisation Satellites

ABSTRACT
The  study  assesses  the  potential  of  scatterometer  instruments  for  sea  surface  current  vector  retrieval  under  the  strong  
requirements  of  preserving  both  the  swath  and  the  surface  wind  vector  estimation  performances  offered  by  the  existing  
scatterometers.  

Today,  the ERS2-EWIC data are among the very few if  not  the only scatterometer  data offering some Doppler  information.  A 
large amount of these data  are processed in the range direction. A time domain  Doppler shift estimation technique, based on 
the  Adjacent  Cross-Correlation  method  and  a  frequency  domain  technique,  based  on  the  MLS  fitting  of  the  received  signal  
spectrum do not allow to obtain accurate enough results. This is due to the signal content and the small number of samples per 
echo line. Further investigations were then conducted through the design and development of a realistic Doppler Scatterometer 
simulator,  to  provide calibrated NRCS and Doppler  Shifts  (geometrical  and geophysical)  as well  as aliased azimuth spectrum 
(low  PRF)  under  a  user  defined  SNR.  The  simulator  involves  the  transmission  of  dual  chirps,  a  mini  orbit  propagator  that  
accounts  for  the  Earth  rotation,  static  attitude  angles,  CMOD5N  and  CDOP  Geophysical  Model  Function,  Azimuth  Antenna  
Pattern. It provides the data for 3 of the 6 beams of a Fixed Fan Beam Scatterometer with selectable looking angles, antenna 
apertures, PRF, sampling frequency... . The simulated data are processed in a standard manner for what concerns wind retrieval
 and, based on the transmission of two chirp with opposite rates and exploiting the Doppler-Range ambiguity after matched filter 
compression,  for  the  Doppler  shift  estimation.  Results  over  several  data  sets  show  a  standard  accuracy  for  wind  surface  
estimation and a good accuracy for surface current measurement. In the end, recommendations for this new instrument concept 
are given under realistic constraints on the onboard processing requirements.

This activity has been carried out in the frame of the ESA GSP study called "Feasibility Investigation of Global Ocean Surface 
Current Mapping using ERS, MetOp and QuikScat Wind Scatterometer.

166

115



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 433

POSTER PRESENTATION SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

USING GPS RADIO OCCULTATION IN THE VALIDATION OF IR 
TEMPERATURE SOUNDING PROFILES FROM CRIS, IASI, AND AIRS

Michelle Feltz 1 , Robert Knuteson 2 , Henry Revercomb 2 , David Tobin 2 , Steve Ackerman 3

(1) University of Wisconsin-Madison , (2) SSEC Space Science and Engineering Center , (3) CIMSS Cooperative Institute for 
Meteorological Satellite Studies

ABSTRACT
This  paper  presents  a  general  methodology  for  validating  the  temperature  profile  retrievals  from  the  advanced  IR  sounders  
AIRS/AMSU,  IASI/AMSU,  and  CrIS/ATMS  in  the  range  30  –  300  hPa.  The  Cross-Track  Infrared  Microwave  Sounding  Suite  
(CrIMSS)  uses  combined  observations  from  the  Advanced  Technology  Microwave  Sounder  (ATMS)  and  the  hyperspectral  
infrared  Cross-track  Infrared  Sounder  (CrIS)  on  the  Suomi  NPP  satellite,  the  first  satellite  of  the  newly  created  U.S.  JPSS  
program.  The  atmospheric  vertical  temperature  profiles  (AVTPs)  from  the  CrIMSS  operational  product  are  compared  to  
temperature  profiles  obtained  from radio  occultation  (RO)  from the  COSMIC GPS RO network.  In  particular,  bias,  RMS,  and  
standard  deviation  profile  statistics  will  be  presented  for  global  and  30  degree  latitude  zones  for  selected  time  periods  since  
launch  the  Suomi  NPP  satellite.  Similar  validation  statistics  using  AIRS  and  IASI  profile  matchups  with  COSMIC  have  been  
created  for  the  same  space  and  time  periods.  The  COSMIC  GPSRO  network  has  the  spatial  coverage,  time  continuity,  and  
stability  to  provide a common reference for  comparison of  the L2 sounding products from sensors on multiple  platforms.  This  
common  temperature  reference  facilitates  intercomparison  of  sounding  retrieval  methods  and  highlights  differences  among  
sensor  products.  We  will  present  a  preliminary  assessment  of  GPSRO  from  the  METOP  GRAS  recievers  for  potential  
augmentation of the COSMIC network.
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ALGORITHM DEVELOPMENT LIBRARY FOR ENVIRONMENTAL 
SATELLITE MISSIONS

Kerry Grant , Shawn Miller , Michael Jamilkowski
Raytheon

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) and National Aeronautics and Space Administration (NASA) are 
jointly  acquiring  the  next-generation  civilian  weather  and  environmental  satellite  system:  the  Joint  Polar  Satellite  System  
(JPSS).The Joint Polar Satellite System will replace the afternoon orbit component and ground processing system of the current 
Polar-orbiting Operational Environmental Satellites (POES) managed by the National Oceanic and Atmospheric Administration. 
The  Joint  Polar  Satellite  System  satellites  will  carry  a  suite  of  sensors  designed  to  collect  meteorological,  oceanographic,  
climatological, and solar-geophysical observations of the earth, atmosphere, and space. The ground processing system for the 
Joint  Polar  Satellite  System  is  known  as  the  Common  Ground  System  (JPSS  CGS),  and  provides  command,  control,  and  
communications (C3) and data processing and product delivery. As a multi-mission system, CGS provides combinations of C3, 
data processing, and product delivery for numerous NASA, NOAA, Department of Defense (DoD), and international missions, 
such as NASA’s Earth Observation System (EOS), NOAA’s current POES, the Japan Aerospace Exploration Agency’s (JAXA) 
Global Change Observation Mission – Water (GCOM-W1), and DoD’s Defense Meteorological Satellite Program (DMSP).

The  first  satellite  in  the  JPSS  constellation,  known  as  the  Suomi  National  Polar-orbiting  Partnership  (S-NPP)  satellite,  was  
launched on 28 October 2011, and is currently undergoing product calibration and validation activities. As products reach a beta 
level  of  maturity,  they  are  made  available  to  the  community  through  NOAA’s  Comprehensive  Large  Array-data  Stewardship  
System (CLASS).

CGS’s  data  processing  capability  will  process  the  satellite  data  from  the  Joint  Polar  Satellite  System  satellites  to  provide  
environmental data products (including Sensor Data Records (SDRs) and Environmental Data Records (EDRs)) to the National 
Oceanic  and  Atmospheric  Administration  and  Department  of  Defense  processing  centers  operated  by  the  United  States  
government. CGS is currently processing and delivering SDRs and EDRs for Suomi NPP and will continue through the lifetime of
 the Joint Polar Satellite System programs.  

The  EDRs  for  Suomi  NPP  are  currently  undergoing  an  extensive  Calibration  and  Validation  (Cal/Val)  campaign.As  Cal/Val  
proceeds, changes to the science will need to migrate into the operational system. In addition, as new techniques are found to 
improve, supplement, or replace existing products, these changes will also require implementation into the operational system. 
In the past, operationalizing science algorithms and integrating them into active systems often required months of work. In order 
to significantly shorten the time and effort required for this activity, Raytheon has developed the Algorithm Development Library 
(ADL).The ADL enables scientist and researchers to develop algorithms on their own platforms, and provide these to Raytheon 
in  a  form  that  can  be  rapidly  integrated  directly  into  the  operational  baseline.  Over  the  course  of  the  Suomi  NPP  
Calibration/Validation  campaign,  numerous  participating  scientists  have  adopted  the  ADL  to  ensure  rapid  transition  of  their  
updates into the operational system. Their feedback has been the driver to numerous improvements in the tool, many of which 
are seen in the latest  release (ADL 4.1).  As the JPSS CGS is a multi-mission ground system, algorithms are not  restricted to 
Suomi NPP or JPSS missions. The ADL provides a development environment that any environmental remote sensing mission 
scientist  can  use  to  create  algorithms  that  will  plug  into  a  JPSS  CGS  instantiation.  This  paper  describes  the  ADL  and  how  
scientists and researchers can use it in their own environments. 

[1]  K.  Grant  and  S.  Miller,  “NPOESS  Preparatory  Project  (NPP)  Environmental  Products,”  American  Geophysical  Union  Fall  
Meeting, San Francisco, CA, December 2012.
[2]  K.  Grant  and  S.  Miller,  “NPOESS  Preparatory  Project  (NPP)  Environmental  Products,”  American  Meteorological  Society  
Annual Meeting, Austin, TX, Jan 2013.
[3]  K.  Grant,  S.  Miller,  M.  Jamilkowski,  “JPSS  CGS  IDPS  Product  Generation,”  2012  IGARSS  Annual  Meeting,  Munich,  
Germany, July 2012.
[4] M. Jamilkowski, S. Miller, K. Grant, “JPSS CGS Overview,” EUMETSAT 2012 MetSat Conference, September 2012, Sopot, 
Poland.
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SUOMI NATIONAL POLAR-ORBITING PARTNERSHIP (SUOMI NPP) 
GROUND SYSTEM PERFORMANCE

Kerry Grant , Craig Bergeron , Shawn Miller
Raytheon

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) and National Aeronautics and Space Administration (NASA) are 
jointly acquiring the next-generation civilian weather and environmental satellite system: the Joint Polar Satellite System (JPSS).
 The  Joint  Polar  Satellite  System  will  replace  the  afternoon  orbit  component  and  ground  processing  system  of  the  current  
Polar-orbiting Operational Environmental Satellites (POES) managed by the National Oceanic and Atmospheric Administration. 
The  Joint  Polar  Satellite  System  satellites  will  carry  a  suite  of  sensors  designed  to  collect  meteorological,  oceanographic,  
climatological, and solar-geophysical observations of the earth, atmosphere, and space. The ground processing system for the 
Joint  Polar  Satellite  System  is  known  as  the  Common  Ground  System  (JPSS  CGS),  and  provides  command,  control,  and  
communications (C3) and data processing and product delivery. As a multi-mission system, CGS provides combinations of C3, 
data processing, and product delivery for numerous NASA, NOAA, Department of Defense (DoD), and international missions, 
such as NASA’s Earth Observation System (EOS), NOAA’s current POES, the Japan Aerospace Exploration Agency’s (JAXA) 
Global Change Observation Mission – Water (GCOM-W1), and DoD’s Defense Meteorological Satellite Program (DMSP).

The first satellite in the JPSS constellation, known as the Suomi National Polar-orbiting Partnership (Suomi NPP) satellite, was 
launched on 28 October 2011, and is currently undergoing product calibration and validation activities. As products reach a beta 
level  of  maturity,  they  are  made  available  to  the  community  through  NOAA’s  Comprehensive  Large  Array-data  Stewardship  
System (CLASS).

CGS’s  data  processing  capability  will  process  the  satellite  data  from  the  Joint  Polar  Satellite  System  satellites  to  provide  
environmental data products (including Sensor Data Records (SDRs) and Environmental Data Records (EDRs)) to the National 
Oceanic  and  Atmospheric  Administration  and  Department  of  Defense  processing  centers  operated  by  the  United  States  
government.  CGS is currently processing and delivering SDRs and EDRs for Suomi NPP and will continue through the lifetime 
of the Joint Polar Satellite System programs.  

Following  the  launch  and  sensor  activation  phase  of  the  Suomi  NPP mission,  full  volume data  traffic  is  now flowing  from the  
satellite  through  CGS’s  C3,  data  processing,  and  data  delivery  systems.  Ground  system  performance  is  critical  for  this  
operational system. As part of early system checkout, Raytheon measured all aspects of data acquisition, routing, processing, 
and  delivery  to  ensure  operational  performance  requirements  are  met,  and  will  continue  to  be  met  throughout  the  mission.  
Raytheon  developed  a  tool  to  measure,  categorize,  and  automatically  adjudicate  packet  behavior  across  the  system,  and  
metrics collected by this tool form the basis of the information to be presented. This presentation will provide details of ground 
system  processing  performance,  such  as  data  rates  through  each  of  the  CGS  nodes,  data  accounting  statistics,  and  
retransmission rates and success,  along with  data processing throughput,  data availability,  and latency.  In  particular,  two key 
metrics relating to the most important operational measures, availability (the ratio of actual granules delivered to the theoretical 
maximum number  of  granules  that  could  be  delivered  over  a  particular  period)  and  latency  (the  time  from  the  detection  of  a  
photon by an instrument to the time a product is made available to the data consumer’s  interface), are provided for Raw Data 
Records  (RDRs),  SDRs,  and  EDRs.  Specific  availability  metrics  include  Adjusted  Expected  Granules  (the  count  of  the  
theoretical maximum number of granules minus adjudicated exceptions (granules missing due to factors external to the CGS), 
Data Made Available (DMA) (the number of granules provided to CLASS) and Availability Results. Latency metrics are similar, 
including Data Made Available Minus Exceptions, Data Made Latency, and Latency Results. Overall result, measured during a 
ninety day period from October 2012 through January 2013, are excellent, with all values surpassing system requirements.

 [1]  K.  Grant  and  S.  Miller,  “NPOESS  Preparatory  Project  (NPP)  Environmental  Products,”  American  Meteorological  Society  
Annual Meeting, Austin, TX, Jan 2013.
[2]  K.  Grant,  S.  Miller,  M.  Jamilkowski,  “JPSS  CGS  IDPS  Product  Generation,”  2012  IGARSS  Annual  Meeting,  Munich,  
Germany, July 2012.
[3]  M.  Jamilkowski,  S.  Miller,  K.  Grant,  “JPSS  CGS  Overview,”  EUMETSAT  2012  MetSat  Conference,  Sopot,  Poland,  
September 2012.
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SUOMI NATIONAL POLAR-ORBITING PARTNERSHIP (NPP) 
ENVIRONMENTAL PRODUCTS

Kerry Grant , Shawn Miller , Michael Jamilkowski
Raytheon

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) and National Aeronautics and Space Administration (NASA) are 
jointly acquiring the next-generation civilian weather and environmental satellite system: the Joint Polar Satellite System (JPSS).
 JPSS  will  replace  the  afternoon  orbit  component  and  ground  processing  system  of  the  current  Polar-orbiting  Operational  
Environmental  Satellites  (POES)  managed  by  NOAA.  JPSS  satellites  will  carry  a  suite  of  sensors  designed  to  collect  
meteorological,  oceanographic,  climatological,  and  solar-geophysical  observations  of  the  earth,  atmosphere,  and  space.  The  
ground processing system for JPSS is known as the Common Ground System (JPSS CGS), and provides command, control,  
and communications (C3) and data processing and product delivery. As a multi-mission system, CGS provides combinations of
 C3,  data  processing,  and  product  delivery  for  numerous  NASA,  NOAA,  Department  of  Defense  (DoD),  and  international  
missions, such as NASA’s Earth Observation System (EOS), NOAA’s current POES, the Japan Aerospace Exploration Agency’s
 (JAXA)  Global  Change  Observation  Mission  –  Water  (GCOM-W1),  and  DoD’s  Defense  Meteorological  Satellite  Program  
(DMSP).
 
The first satellite in the JPSS constellation, known as the Suomi National Polar-orbiting Partnership (Suomi NPP) satellite, was 
launched on 28 October 2011, and is currently undergoing product calibration and validation activities. CGS’s data processing 
capability  will  process  the  satellite  data  from  JPSS  satellites  to  provide  environmental  data  products  (including  Sensor  Data  
Records (SDRs) and Environmental Data Records (EDRs)) to NOAA and DoD processing centers operated by the United States
 government, as well as NOAA’s Comprehensive Large Array-data Stewardship System (CLASS). CGS is currently processing 
and delivering SDRs and EDRs for  Suomi NPP and will  continue through the lifetime of  the JPSS program. Given that  public  
release of Suomi NPP satellite products, including EDRs, will be forthcoming over the next few months and the need for users to 
become familiar  with these products,  this presentation will  provide an overview of  all  the products generated by the CGS and 
provided to CLASS for public distribution. It will discuss each of the 25 Suomi NPP EDRs, as well as their associated geolocation
 information, in detail, including a description of the EDR, its size, coverage, and expected uses.
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TOWARDS EUMETSAT OPERATIONAL DUAL METOP WINDS 
PRODUCT

Olivier Hautecoeur 1 , Regis Borde 1 , Marie Doutriaux-Boucher 1 , Manuel Carranza 2

(1) EUMETSAT , (2) GMV Aerospace and Defence

ABSTRACT
EUMETSAT is currently deriving Atmospheric Motion Vectors (AMV) operationally from the EUMETSAT Polar System satellite 
Metop.  The  launch  of  Metop-B  in  2012  permitted  to  double  the  product  frequency  extracting  AMVs  from  both  Metop-A  and  
Metop-B satellite data. EUMETSAT started to disseminate polar winds based separately on MetOp-A and MetOp-B data since 
March 2013.  The tandem configuration  with  two satellites  on the  same orbital  plane,  but  with  a  phase difference provides  an 
interesting opportunity to create global  AMVs from satellites with a significant overlap in imagery data.  Therefore EUMETSAT 
developed recently a new dual MetOp winds product derived from a pair of MetOp-A and MetOp-B images. The temporal gap 
between the two images used for the tracking is about 50 minutes. The dual-MetOp product has a global coverage, which will  
allow  in  the  future  a  direct  comparison  with  other  AMVs  derived  from  geostationary  satellite.  The  algorithm  developped  for  
dual-MetOp winds will  also be the basis of the future algorithm that will  use a triplet mode over the Polar Regions. This paper 
presents the scientific concept of winds extraction using dual-MetOp satellites, describes the algorithm and presents preliminary 
results  of  dual-MetOp  product.  Short  term  perspectives  regarding  the  planned  schedule  of  the  deployment  the  global  winds  
product on the operational ground segment, on product quality monitoring, inter-products consistency and statistics of MetOp-A, 
MetOp-B and dual-MetOp AMV products will also be discussed.
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THE HAVEMANN-TAYLOR FAST RADIATIVE TRANSFER CODE 
(HT-FRTC) FOR HYPERSPECTRAL, BROADBAND AND LINE-BY-LINE 

RADIANCE AND FLUX SIMULATIONS
Stephan Havemann , Jean-Claude Thelen , Steven Wardle , Jonathan Taylor

Met Office

ABSTRACT
The Havemann-Taylor Fast Radiative Transfer Code (HT-FRTC) has been developed and successively extended at the UK Met 
Office during the last eight years. During the last year the code has been completely rewritten and documented. The HT-FRTC 
allows very fast and exact calculations and is ideally suited for the simulation of radiances of hyperspectral sensors like IASI and 
MTG-IRS  with  thousands  of  channels.  Efficient  broadband  calculations  for  sensors  like  MODIS  and  SEVIRI  as  well  as  
high-resolution monochromatic calculations are also possible with this fast code.

The code works in any part of the electromagnetic spectrum from the short-wave through the infrared to the microwave. It can be
 used to simulate satellite, air-borne and ground-based sensors and transmittances, radiances and fluxes can be calculated.

For  the  simulation  of  scattering  by  clouds  and  aerosols  (and  Rayleigh  scattering  in  the  short-wave),  a  spherical  harmonics  
line-by-line code has been integrated into the HT-FRTC, which is very similar to the Edwards-Slingo (ES) band code that is used 
for  the  flux  calculations  in  the  Met  Office  Unified  Model  radiation  code.  Alternatively  Chou scaling  can be used to  get  aa fast  
approximation to the scattering problem.

The HT-FRTC works in Principal Component (PC) space. The Principal Components represent the transmittance/radiance/flux 
spectrum  at  a  line-by-line  resolution  (0.001  wavenumbers),  which  make  them  independent  from  any  sensor  specifics  while  
containing the spectral information in a very compact form.

During  an  offline  training  phase,  the  code  is  trained  on  a  wide  variety  of  different  atmospheric  and  surface  conditions.  The  
line-by-line  training  calculations  are  based  on  the  most  recent  gaseous  spectroscopy  (LBLRTM  12.2).  From  the  
transmittance/radiance/flux spectra obtained during the training the Principal Components (PCs) are derived. Using a k-means 
clustering  algorithm,  a  few  hundred  monochromatic  frequencies  are  selected,  which  are  then  used  as  the  predictors  for  the  
Principal Components (PC) scores. 

The HT-FRTC can simulate a clear-sky hyperspectral radiance spectrum for any atmosphere/surface in half a millisecond.
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GENERATION OF AVAILABLE POTENTIAL ENERGY IN THE EARTH'S 
ATMOSPHERE USING SATELLITE-BASED MEASUREMENTS

John Haynes , Thomas Vonder Haar
CIRA Cooperative Institute for Research in the Atmosphere

ABSTRACT
Modern satellite-based measurements  have provided an opportunity  to  revisit  the process of  generation of  available  potential  
energy (APE) in the earth's atmosphere. The generation of APE, a concept described in the pioneering work of Lorenz (1955), is 
attributed  to  fluxes  of  energy  into  or  out  of  the  atmosphere  through  radiative  and  other  diabatic  heating  processes,  including  
latent heating from precipitation processes and sensible heating of the atmosphere at the earth's surface.

The generation of mean zonal and eddy APE due to radiation can be calculated from diabatic heating rates, temperature and 
atmospheric stability, and the zonal and global means of these quantities.  In this study, the active sensors onboard CloudSat 
and CALIPSO are used to quantify radiative heating within the earth's atmosphere.  Observations from these instruments are 
also  used  as  the  basis  of  a  new  algorithm  that  has  been  developed  to  assess  the  vertical  distribution  of  latent  heating  on  a  
near-global scale, including contributions from light rainfall  that may not be quantified by other sensors. These measurements 
are combined with surface sensible heat fluxes from SeaFlux over the oceans, and a variety of other sources over the land.  We
 present initial  results showing the seasonal distribution of the generation of APE, both horizontally and vertically.  We further 
speculate on how APE generation is related to the observed strength of the general circulation.
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EVALUATION OF MESOSCALE NWP SHORT-RANGE FORECASTS OF 
CLOUDS USING OBJECTIVE COMPARISONS BETWEEN OBSERVED 

AND SIMULATED MSG SATELLITE IMAGES
Angeles Hernandez , Mariano Hortal , Isabel Martinez , Emilio Cuevas

AEMET Agencia Estatal de Meteorologia

ABSTRACT
This study approaches the evaluation of mesoscale NWP model fields by objective comparison of images generated from model
 simulations with observed images. The model used for the simulations is the non-hydrostatic mesoscale HARMONIE model, and
 simulated MSG images are generated as part of the post-processing, using the RTTOV transfer model. The resulting simulated 
images are compared with observed images from the geostationary satellite Meteosat-10, using objective methods. This setting 
allows  an  indirect  evaluation  of  variables  such  as  clouds,  water  vapor  and  aerosols.  We  present  results  for  several  SEVIRI  
spectral bands and spatial scales, and discuss the advantages, challenges and limitations associated to this kind of evaluation.
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EXAMINATION OF GOSAT/CAI CLOUD FLAG DATA QUALITY OVER 
BEIJING CITY USING GROUND-BASED CLOUD DATA

Juan Huo
Institute of Atmospheric Physics,Chinese Academy of Sciences

ABSTRACT
It  has  been  several  years  since  Greenhouse  Gases  Observing  Satellite  (GOSAT)  observes  the  distribution  of  carbon  dioxide  
(CO2) and methane (CH4) over the globe from space. GOSAT is equipped with two instruments: the Thermal and Near-infrared 
Sensor for Carbon Observation-Cloud and Aerosol Imager (TANSO-CAI) and TANSO-Fourier Transform Spectrometer (FTS). 
CAI cloud screening results which observes information of aerosol and cloud are necessary for the retrieval of CO2 and CH4 gas 
concentrations for FTS because radiation contaminated by clouds and/or aerosols should be excluded or further processed for 
precise estimation of gas  concentration. The cloud data processing algorithm using for CAI is the Cloud and Aerosol Unbiased 
Decision Intellectual Algorithm (CLAUDIA) which is applied for clear-sky and cloud detection. We compared CAI cloud flag data 
with ground-based cloud data collected by an All Sky Imager (ASI) over Beijing city from June 2009 to May 2012 to examine the 
data quality. The analysis results show that CLAUDIA has an obvious cloudy tendency of cloud discrimination over Beijing city, 
especially in winter and autumn. The main reason might be that heavy aerosols in sky are incorrectly determined as cloudy pixel 
by CLAUDIA. And, results also show that CLAUDIA sometimes neglects some high thin cirrus over this area. CLAUDIA applies 
“minimum albedo” map, which is obtained from the minimum albedo of every band during a month before data acquisition date, 
as clear identification rule for multiple thresholds test. Inappropriate “minimum albedo” map might influence the determination of 
thin cloud and aerosols because mean aerosol optical depth of Beijing is relatively high and always changes greatly with time. A
pplying more radiative information observed from other wavelength bands, i.e., from FTS, into the CLAUDIA might be efficient. In
 addition,  simulation  of  the  upward  radiation  by  radiative  transfer  model  over  a  certain  area  can  be  used  as  a  reference  to  
produce and find the exact “minimum albedo” map. Feature analysis, e.g., the wavelet analysis, on the “image” within a certain 
area also helps to discriminate the “object” from “background”.
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ANALYSIS OF UNCERTAINTIES IN CARBON DIOXIDE TRANSFER 
VELOCITY DUE TO UNCERTAINTIES IN SATELLITE INPUTS TO THE 

COARE GAS TRANSFER MODEL
Darren Jackson 1 , Gary Wick 2

(1) Cooperative Institute for Research in Environmental Sciences , (2) NOAA

ABSTRACT
A propagation of errors method is developed to describe gas transfer errors for carbon dioxide using the National Oceanic and 
Atmospheric  Administration  -  Coupled  Ocean  Atmosphere  Response  Experiment  (NOAA-COARE)  gas  transfer  model  
(COAREG).  Gas  transfer  velocity  is  a  key  parameter  used  to  determine  gas  flux  at  the  air-sea  interface.  The  error  model  
assesses the impact uncertainties in satellite-derived inputs to COAREG have on the resulting gas transfer velocities. Satellite 
inputs of  10m temperature (Ta),  10m specific  humidity,  10m wind speed, and sea surface temperature are used to determine 
errors in the gas transfer  velocity  .  Nine years of  gas transfer  velocities and their  errors were analyzed and errors from these 
inputs were found to range from 20% to 50% of the mean gas transfer velocity with larger relative errors located in regions of 
smaller gas transfer velocities. The percentage variance explained for this error was dominated by errors in wind speed which 
has been shown in previous studies; however, gas transfer errors due to errors in Ta at low wind speed conditions were found to 
approach 40%. Additionally, the greatest likelihood that Ta errors affect the gas transfer error occurred in regions where Ta is 
less than sea surface temperature. Buoyancy effects in COAREG impact gas transfer velocities under these conditions. These 
conditions most frequently occur in regions along Equatorial cold tongue region east of South America and western portions of 
the North Pacific and North Atlantic.
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IASI ON METOP-A: PERFORMANCE STATUS AFTER 7 YEARS IN 
ORBIT

Elsa Jacquette 1 , Eric Péquignot 1 , Jordi Chinaud 1 , Vincent Lonjou 1 , Sébastien Gaugain 1 , Denis 
Jouglet 1 , Laurence Buffet 1 , Colette Villaret 1 , Carole Larigauderie 1 , Claire Baque 2 , Dorothée 

Coppens 3 , Bernard Tournier 4 , Jérôme Donnadille 4

(1) CNES/CST Centre Spatial de Toulouse , (2) Akka , (3) EUMETSAT , (4) Noveltis

ABSTRACT
The  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  is  a  very  accurate  Fourier  Transform  Spectrometer  dedicated  to  
atmospheric sounding that provides radiance spectra in the infrared spectral domain. It covers the spectral range from 645 cm-1 

to  2760 cm-1  (3.6 µm to 15.5 µm) in  a continuous coverage,  with  a spectral  resolution of  0.5cm-1,  and an absolute radiometric  
accuracy of 0.5K. It has 4 pixels which size is 12km each (at nadir).

It is a key element of the MetOp payloads. It has been designed to provide very accurate data about the atmosphere, land and 
oceans for application to weather predictions, climate studies and atmospheric chemistry.

The IASI program is led by the French National Space Agency CNES in cooperation with the European Meteorological Satellite 
Organization EUMETSAT. Under this cooperation agreement, CNES leads the development of the instruments and the level 1 
processing. It also operates the IASI Technical Expertise Center (TEC). EUMETSAT is responsible for development of level 2 
processing,  instrument  and  level  1  and  2  operations  and  data  distribution.  The  instrument  development  was  carried  out  by  
Thales Alenia Space as industrial Prime Contractor. Three IASI flight models have been manufactured and delivered.

The  first  flight  model  was  launched  on  board  the  MetOp-A  satellite  from  Baïkonour  on  October  19,  2006.  It  was  declared  
operational in July 2007 and is in routine operation phase since then.

This paper gives a status of IASI on MetOp-A performances after almost 7 years in orbit.  

As the first European infrared sounder, the IASI instrument has demonstrated its operational capability and its adequacy to user 
needs.  The in-flight  performances of  IASI are fully  satisfactory (instrument  and processing).  In particular,  the system shows a 
very stable behavior.
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JOINT POLAR SATELLITE SYSTEM (JPSS)COMMON GROUND 
SYSTEM CGS) MULTIMISSION SUPPORT

Michael Jamilkowski , Shawn Miller , Kerry Grant
Raytheon

ABSTRACT
The National Oceanic and Atmospheric Administration (NOAA) and National Aeronautics and Space Administration (NASA) are 
jointly  acquiring  the  next-generation  civilian  operational  weather  and  environmental  satellite  system:  the  Joint  Polar  Satellite  
System  (JPSS).  JPSS  will  contribute  the  afternoon  orbit  and  ground  processing  system  of  the  restructured  National  
Polar-orbiting  Operational  Environmental  Satellite  System  (NPOESS).  As  such,  JPSS  will  replace  the  current  Polar-orbiting  
Operational  Environmental  Satellites  (POES)  managed  by  NOAA  and  ground  processing  component  of  the  POES  program.  
JPSS  satellites  will  carry  a  suite  of  sensors  designed  to  collect  meteorological,  oceanographic,  climatological,  and  
solar-geophysical  observations  of  the  earth,  atmosphere,  and  space.  The  JPSS  ground  processing  system  is  known  as  the  
JPSS Common Ground System (CGS), and consists of a Command, Control, & Communications Segment (C3S) and Interface 
Data Processing Segment (IDPS). Both segments are developed by Raytheon Intelligence and Information Systems (IIS). The 
C3S currently flies the Suomi National Polar Partnership (S-NPP) satellite and transfers mission data from S-NPP and between 
ground  facilities.  The  IDPS  processes  S-NPP  satellite  data  to  provide  Environmental  Data  Records  (EDRs)  to  NOAA  and  
Department  of  Defense  (DoD)  processing  centers.  When  the  JPSS-1  satellite  is  launched  in  early  2017,  the  C3S  and  IDPS  
responsibilities will be expanded to support both S-NPP and JPSS-1.

The  JPSS  CGS currently  provides  data  processing  for  S-NPP,  generating  multiple  terabytes  per  day  across  over  two  dozen  
environmental data products -- that workload will be multiplied by two when the JPSS-1 satellite is launched. But the CGS goes 
well beyond mission management and data processing for the S-NPP and JPSS missions. The CGS also provides data routing 
support to operational centers and missions across the globe.

The CGS multimission capabilities facilitate support to an array of missions beside S-NPP and JPSS. The CGS also provides 
raw  data  acquisition,  routing  and  processing  for  GCOM-W1 to  support  further  processing  by  NOAA.  The  CGS provides  data  
routing  for  numerous  other  missions,  systems  and  organizations,  including  US  Navy`s  Coriolis/Windsat,  NASA`s  Space  
Communications  and  Navigation  (SCaN)  network  (including  the  Earth  Observation  System),  National  Science  Foundation`s  
(NSF`s)  McMurdo  Station  communications,  DoD`s  Defense  Meteorological  Satellite  Program  (DMSP),  NOAA`s  Polar  
Operational  Environmental  Satellites  (POES)  and  the  European  Organisation  for  the  Exploitation  of  Meteorological  Satellites  
(EUMETSAT`s)  Metop satellites.  For  these  satellite  systems,  each orbits  the  Earth  14  times a  day,  downlinking  data  once or  
twice per orbit at up to hundreds of megabits per second, to support the generation of tens of terabytes of data per day across 
hundreds of environmental data products.

Raytheon and the US government have invested a significant amount in Raytheon`s suite of mission-management, command & 
control  and  data-processing  products  and  capabilities.  The  CGS`s  flexible,  multimission  capabilities  offer  significant  
opportunities for cost reduction and improved information integration across missions. Raytheon has a unique ability to provide 
complex, highly-secure, multi-mission ground systems. As disaggregation, hosted CGS Multi-mission payloads, and other space
 architecture trades are implemented and new sensors come on line that collect orders of magnitude more data, the importance 
of a flexible, expandable, and virtualized modern ground system architecture increases. The CGS offers that solution support.

The JPSS CGS supports 5 global ground stations that can receive S-NPP and/or JPSS-1 mission data. These ground stations, 
linked with high-bandwidth commercial fiber, can quickly transport data to the IDPS for environmental data product generation 
and delivery. CGS will process and deliver JPSS-1 data to operational users in the US in less than 80 minutes from the time of 
collection. And CGS leverages the fiber network for S-NPP and JPSS-1 to additionally provide data routing for a wide array of 
missions on a global scale.

The JPSS CGS is a  mature,  tested  solution  for  supporting  operational  weather  forecasting  for  civil,  military,  and international  
partners as well as climate research. It features a flexible design that handles order-of-magnitude increases in data over legacy 
satellite  ground  systems  and  meets  demanding  science  accuracy  needs.  The  Raytheon-built  JPSS  CGS  provides  the  full  
common  ground  capability,  from  design  and  development  through  operations  and  sustainment.  These  features  lay  the  
foundation for the CGS future evolution to support additional missions, like the JPSS Free Flyers.
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NOAA GCOM-W1/AMSR2 PRODUCT PROCESSING AND VALIDATION 
SYSTEM

Zorana Jelenak 1 , Paul Chang 2 , Suleiman Alsweiss 1 , Jun Park 3 , Patrick Meyers 3

(1) NOAA/NESDIS , (2) NOAA/NESDIS/STAR , (3) University of Maryland

ABSTRACT
The  Japanese  Aerospace  Exploration  Agency  (JAXA)  Global  Change  Observation  Mission  (GCOM)  consists  of  two  satellite  
series, Water (GCOM-W) and Climate (GCOM-C). The first satellite of the GCOM program, GCOM-W1, was launched on May 
18,  2012  carrying  the  follow-on  to  the  Advanced  Microwave  Scanning  Radiometer  –  Earth  Observing  System  (AMSR-E),  
AMSR-2  [1].  NOAA’s  GCOM-W1  product  development  and  validation  project  will  provide  NOAA’s  users  access  to  critical  
geophysical  products  derived  from  AMSR-2.   These  products,  which  are  detailed  in  NOAA’s  Joint  Polar  Satellite  System  
(JPSS) [2] Level 1 Requirements Document Supplement, include: 
NOAA AMSR-2 Product Requirements:
Day 1 Product Capability

Microwave Brightness Temperature (MBT)
Total Precipitable Water (TPW)
Cloud Liquid Water (CLW)
Precipitation Type/Rate (PT/R)
Sea Surface Temperature (SST)
Sea Surface Wind Speed (SSW)

Day 2 Product Capability

Soil Moisture (SM)
Sea Ice Characterization (SIC)
Snow Cover/Depth (SC/D)
Snow Water Equivalent (SWE)
Surface Type (ST)

GCOM-W1 data will  be captured at  the KSAT Svalbard Ground Station and assembled into  APID packets.  Using the JPSS 
(NPP) infrastructure, the GCOM raw data (APID packets) are routed to the NOAA Interface Data Processing System (IDPS), in 
near-real time.  Once received at the IDPS, the APID packets will be reformatted into Raw Data Records (RDRs) and sent to 
the NPP Data Exploitation (NDE) system for distribution to the Environmental  Satellite Date Processing System where further 
processing to brightness temperatures (Level 1)/sensor data records (SDRs) and geophysical products (Level 2)/Environmental 
Data Records (EDRs) will be performed.  The RDRs are processed to SDRs utilizing software provided by JAXA.  The EDRs 
are generated utilizing NOAA’s AMSR-2 product processing system.  The goal of the product processing system is to provide 
validated  operational  L2  products  from the  AMSR-2  instrument  that  address  the  GCOM-W1 requirements  in  the  JPSS L1RD 
Supplemental for distribution to operational users.
An overview and preliminary results of the NOAA AMSR-2 product development and validation will be presented
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THE ESA WACMOS-ET PROJECT: ADVANCING IN THE PRODUCTION 
OF EVAPOTRANSPIRATION FROM SATELLITE OBSERVATIONS

Carlos Jimenez 1 , Carlos Prigent 2 , Filipe Aires 2 , Diego Miralles 3 , Isabel Trigo 4 , Jan-Peter Muller 5 
, Matthias Disney 5 , Matthew McCabe 6 , Ali Ershadi 7 , Brigitte Muller 8 , Martin Hirschi 8 , Sonia 

Seneviratne 8 , Philipp Schneider 9 , Fred Prata 9 , Martin Jung 10 , Markus Reichstein 10 , Josh Fisher 11

 , Quiaozen Mu 12 , Bob Su 13 , Joris Timmermans 13 , Mohammad Aboulai 13 , Xuelong Chen 13 , Diego 
Fernandez 14

(1) Paris Observatory , (2) Estellus , (3) Uni. of Bristol , (4) Instituto de Meteorologia de Portugal , (5) UCL , (6) KAUST , (7) UNSW , 
(8) ETHZ , (9) NILU , (10) MPI-BG , (11) JPL , (12) NTSG , (13) ITC , (14) ESA

ABSTRACT
Evapotranspiration (ET) is an essential component of the water and energy cycles. It is highly variable in both space and time, 
across climates and ecosystems, and difficult to estimate as it does not produce either absorption or emission of electromagnetic
 signals,  which  precludes  a  direct  estimation  from  remote  sensing  techniques.  Therefore  global  observations  related  to  
atmospheric and surface parameters have to be combined with an interpretive model to derive an observational ET product at 
the global scale. 

Recent  comparisons of  satellite-based ET products  (e.g.,  within  the LandFlux initiative of  the Global  Energy and Water  Cycle 
Experiment, GEWEX) have been very useful in providing a first measure of product differences, but not very conclusive in terms 
of  understanding  the  sources  of  uncertainty.  To  further  advance  in  this  direction  a  systematic  ET inter-comparison  is  needed 
whereby the different ET algorithms are run using (to the greatest possible extent) the same driving data and model protocols. 

In response to this need, ESA has recently initiated the WACMOS-ET project, a follow on of the first WACMOS project. While the
 first  WACMOS  addressed  several  components  of  the  water  and  energy  cycle,  WACMOS-  ET  focuses  on  ET  production  by  
different methodologies, and it  is aimed at advancing towards the development of ET estimates at global and regional scales. 
The main objectives are to develop a Reference Input Data Set (RIDS) to derive and validate ET estimates, and to perform a 
cross-comparison,  error  characterization,  and  validation  exercise  of  a  group  of  selected  ET  algorithms  driven  by  the  RIDS.  
Compared with previous efforts primarily based on combining off-the-shelf  inputs products, the preparation of the RIDS with a 
large degree of internal consistency is considered essential  to (1) evaluate the skill  of  present algorithms in producing ET, (2) 
facilitate the attribution of the observed differences to model and driving data limitations, and (3) set up a solid scientific basis for 
the  development  of  global  long-term consistent  ET products  that  may exploit  existing  and coming European EO assets  (e.g.,  
Envisat  AATSR,  MERIS,  and  the  coming  Sentinel  series).  Therefore,  the  project  will  internally  generate  bepsoke  versions  of  
albedo  (http://www.GlobAlbedo.org),  LAI,  fPAR  and  land  surface  temperature,  maximising  the  use  of  European  EO  assets,  
which will be combined with an adapted radiation and surface meteorology product to complete the inputs required to drive the 
ET algorithms. 

This presentation will focus on the development of the RIDS, the selection of ET algorithms, and the strategy to judge 
the skill of the ET algorithms and the quality of the produced ET estimates. The production will be initiated for 3 years 
(2005-2007), over four continents at a spatial resolution of ~ 25 km adequate for climatological studies, and over some 
selected  regions  at  a  finer  resolution  of~  1-2  km,  to  test  the  algorithms  for  agricultural  and  water  management  
applications. The project is expected to be completed by the end of 2014, where the RIDS, the produced ET estimates,
 and their evaluation will be made publically available. Project progress can be followed at http://wacmoset.estellus.eu.
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CONCEPTUAL DESIGN OF DATA ARCHIVE AND DISTRIBUTION 
SYSTEM FOR GEO-KOMPSAT-2A

In Jun Kim 1 , Won Chan Jung 1 , Byoung-Sun Lee 1 , Taeyoung Kim 2

(1) Electronics and Telecommunications Research Institute (ETRI) , (2) InSpace Co., Ltd.

ABSTRACT
The meteorological  satellite,  GEO-KOMPSAT-2A, is being prepared to take over the role of COMS (Communications,  Ocean, 
Meteorological  Satellite)  in  Korea.  GEO-KOMPSAT-2A  is  going  to  equip  with  advanced  meteorological  imager  exhibiting  
high-performance  and  collect  a  variety  of  meteorological  data.  It  also  will  be  a  satellite  including  space  weather  sensors  like  
Mid-energy Particle Detector. 

Therefore,  GEO-KOMPSAT-2A  will  acquire  large  amounts  of  data  and  transmit  them  to  the  ground  station.  Accordingly  it  is  
self-evident that the amount of data handled by the ground system must be managed to increase significantly compared to the 
existing COMS satellite. 

Korea  Meteorological  Agency  is  promoting  the  development  of  ground  system  for  GEO-KOMPSAT-2A  which  can  process,  
manage,  and  serve  the  high-level  meteorological  data.  Until  now,  the  development  plan,  the  basic  system  configuration  and  
deployment have been studied and from 2013 the development phase will be started in earnest. 

Data  Archive  and Distribution  System discussed in  this  paper  is  one  of  the  subsystems which  consists  the  ground system of  
GEO-KOMPSAT-2A and in particular, the system will manage all of satellite raw data and processed data and distribute them to 
the users who need it in a variety of ways. Data Archive and Distribution System will be located in both primary and backup sites 
and constructed with the same configuration. A dissipation center is also placed separately. Finally, we’re looking forward to be 
consolidated into Korea’s Data Collection or Production Center (DCPC) of WMO Information System (WIS). 

To design Data Archive and Distribution System, first the amount of data to be stored for whole mission life was assumed and 
secondly system configuration for reliable data service was considered. Data Archive System has been designed to have 3-tier 
structure considering the archive period and the frequency of use. Data distribution System will provide data retrieval service and
 data analysis service differentiated according to user group such as internal user, external specialist, general user and industry. 
Especially, Open API for industry application will be served. 
In this paper, the concept of Data Archive and Distribution System designed by ETRI will be presented and discussed.
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VALIDATION OF T/Q RETRIEVALS FROM A GROUND-BASED FT-IR 
AND SATELLITES (AQUA/AIRS AND METOP/IASI) AGAINST 
RADIOSONDE OBSERVATIONS AT ANMYEON-DO, KOREA

Joon-Sik Cho , Tae-Young Goo , Mi-Lim Ou
NIMR Korean National Institute of Meteorological Research

ABSTRACT
National  Institute  of  Meteorological  Research  has  operated  the  Fourier  Transform  InfraRed  spectroradiometer  (FT-IR)  in  
Anmyeon-do,  Korea  since  June  2010.  Using  the  retrieval  algorithm,  AERIPROF,  developed  by  the  university  of  Wisconsin,  
temperature  and  mixing  ratio  profiles  were  retrieved  from  the  measured  spectrum  of  the  FT-IR.  In  order  to  validate  the  T/q  
retrievals from the FT-IR, 39 radiosonde observations under the clear sky weather condition were carried out during the period of
 2010-2012.  In  addition,  T/q  retrievals  from  the  satellites  such  as  Aqua/AIRS  and  MetOp/IASI  were  compared  with  both  T/q  
profiles from the FT-IR and radiosonde.

As a result of validation, it seems that the atmospheric inversion structures, which are not described by the satellite observations,
 were  significantly  well-captured  by  the  FT-IR  in  the  lower  troposphere.  In  addition,  it  is  found  that  FT-IR  is  able  to  provide  
temperature and mixing ratio profiles closer to radiosonde observations than the satellite retrievals. Vertically-averaged RMSEs 
for  T/q  retrievals  from FT-IR  from 1000  to  700  hPa  were  1.369  and  1.176  while  those  from AIRS  (IASI)  were  2.2  and  1.425  
(2.215 and 1.641), respectively. It should be noted that the RMSEs (1.295) of temperature profiles retrieved from the FT-IR from 
1000 to 200 hPa show better scores than those from AIRS (2.201) and IASI (2.363). In the same vertical range, it was shown 
that the over-estimated mixing ratio was retrieved from the FT-IR and the RMSE was higher than both RMSEs from AIRS and 
IASI.  
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REMOTELY OBSERVING AND NUMERICALLY MODELLING A 
PROLONGED BORA EVENT
Milivoj Kuzmic 1 , Branko Grisogono 2

(1) Rudjer Boskovic Institute , (2) University of Zagreb

ABSTRACT
The Adriatic bora wind is a gusty, cold, downslope, north-easterly air flow blowing on the lee side of the Dinaric Alps. Its onset, 
longevity, and severity are closely related to larger mesoscale flow, but profoundly affected by local orographic features. Three 
elements are important to bora development:  high-pressure centre over the continental  Europe, a cyclone traveling over the 
Adriatic Sea, and a mountain range (Dinaric Alps) between these centres. Major gaps and peaks in the barrier act to develop 
bands  of  jets  and  wakes.  Orographic  wave  breaking  turns  out  to  be  the  important  mechanism  in  the  jet  and  wakes  
development:  on the lee of high terrain it  induces wakes whereas postponed and minimized breaking on the lee of the gaps 
produces jets protruding with variable extent and intensity across the Adriatic Sea. Strings of alternating jets and wakes impose 
laterally heterogeneous wind stress at the Adriatic surface, and provoke pronounced cooling and evaporative fluxes, profoundly 
affecting the surface conditions, but also seriously threatening the maritime and air traffic.

Severe  Adriatic  bora  events  are  not  uncommon,  particularly  during  winters.  The  first  half  of  February  2012  witnessed  a  
prolonged bora event. It started with predominantly cyclonic bora associated with a persistent, higher-level trough stretching out 
from the south-eastern Scandinavia to the Western Mediterranean area. The cyclone persisted over the area associated with the
 higher-level trough. The near-surface high-pressure linkage between the Western Europe and Siberian anti-cyclone temporarily 
weakened  but  persists  throughout  the  period.  Later  in  the  period,  an  anti-cyclonic  bora  type  dominated  over  the  northern  
Adriatic  while  the  central  eastern  Adriatic  coast  experienced  cyclonic  and  (occluded)  frontal  bora-type  flow.  The  long-lasting  
overall situation brought to the broader Adriatic region the coldest part of that winter.

The synthetic  aperture  radar  instruments,  with  their  high  resolution  imaging of  wind-induced sea surface roughness,  are  very  
useful tool in exploring events like the bora over the Adriatic Sea. In this study we employ ENVISAT ASAR and TerraSAR-X data
 to document the February 2012 bora event and use the Weather Research and Forecasting (WRF) model simulations to aid the 
analysis.  In  particular,  4  Wide  Swath  C-band  ASAR  and  2  X-band  TerraSAR-X  Stripmap  mode  scenes  have  been  collected  
during  the  period  extending  from  2  to  16  February  2012.  Several  WRF  model  setups  were  employed  to  simulate  respective  
atmospheric  conditions,  including  one-way  nested  four-domain  one.  The  corresponding  grid  sizes  were  78x72,  121x117,  
118x133 and 109x121 computational elements, with respective horizontal mesh size of 16.0 km, 4.0 km, 1.3 km and 0.444 km. 
In  the  analysis  particular  attention  was  paid  to  the  sequences  of  WRF-model  derived  potential  vorticity  (PV),  potential  
temperature and wind on the SAR-defined jet and wake transects, temporally closest to the collected scenes. Predictably, large 
PV values were found to relate to mountain wave breaking, hydraulic jumps and substantial low-level wind shear.
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OVERVIEW OF THE ROM SAF & RADIO OCCULTATION PRODUCTS
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ABSTRACT
Radio  occultation  data  consist  of  high  resolution  vertical  profiles  of  geophysical  variables  like  bending  angle,  refractivity,  
temperature,  humidity  and  pressure.  In  near-real  time  (NRT)  the  EUMETSAT  Central  Applications  Facility  generates  and  
delivers  level  1  radio  occultation  phase  and  bending  angle  data.  These  data  are  further  processed  to  vertical  profiles  of  
refractivity (level 2). In order to process RO data into vertical profiles of temperature, humidity and pressure an approach based 
on one-dimensional variational (1D-Var) retrieval is used. The 1D-Var approach needs as input error-covariance matrices for the
 observations and background model. As background model, profiles extracted from global ECMWF short-range forecast fields 
are used. The generated products are archived as netCDF files and formatted and disseminated as BUFR files over the Global 
Telecommunication System network to NWP users worldwide.

In  addition  to  NRT  products  the  ROM  SAF  also  produces  offline  level  2  and  3  climate  data.  An  important  feature  of  radio  
occultation  data  is  that  they  are  essentially  calibration  free.  Therefore,  radio  occultation  data  are  also  well  suited  for  climate  
investigations  and  monitoring.  Validated  climate  data  consist  of  zonally  averaged  global  grids  of  bending  angle,  refractivity,  
temperature,  humidity  and  geopotential  heights.  The  climate  data  also  contains  supplementary  information  and  statistics  
describing the mean and standard deviation when compared to ECMWF fields and estimates of errors and sampling errors.

This presentation will  give an overview of the ROM SAF and radio occultation products generated for NRT and climate. More 
details can be found at the website and products archive at: www.romsaf.org.
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INTEGRATED MONITORING AND ANALYSIS OF OCEAN SATELLITE 
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ABSTRACT
Since  the  Korean  peninsula  is  surrounded  by  the  sea  on  three  sides  and  most  of  the  weather  systems  affect  the  Korean  
Peninsula after passing over the oceans, ocean data analysis is crucial not only to forecast for land but also to marine forecast.

Using  satellite  data  is  a  suitable  way  for  marine  weather  observation  and  analysis  under  the  circumstance  of  relatively  
insufficient marine observation data.

KMA  has  worked  on  establishing  IMMAS  (Integrated  Meteorological  Monitoring  and  Analysis  System)  which  incorporates  
oceanic satellite data into the system for marine data analysis and forecasts. IMMAS is expected to provide effective marine data
 analysis and prediction environments for forecasters.

IMMAS enables overlaying of various data including satellite derived ocean surface wind, Sea surface temperature, profile data 
such as ATOVS and a variety of marine and maritime observation data. Also, marine forecast warning areas or sections of the 
sea can be analyzed by using GIS information. IMMAS had been under development since 2000 and was put into operation in 
2012.

Acknowledgements:  This  work  was  supported  by  the  “Research  for  the  Meteorological  and  Earthquake  Observation  
Technology and Its Application” of the National Institute of Meteorological Research (NIMR).
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ASSESSING UNCERTAINTY IN CLOUD PROPERTIES DUE TO THE 
DIURNAL CYCLE USING SEVIRI AND MODIS
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ABSTRACT
A large source of uncertainty in the long-term assessment of clouds is the impact of the diurnal cycle.   Understanding how the 
diurnal cycle impacts observations from satellite, especially those from on polar orbiting platforms, is important to the study of the
 role clouds play in climate and cloud observation to model comparisons.

We  use  a  statistical  assessment  of  the  diurnal  changes  in  cloud  cover  and  cloud  properties  using  5-years  of  data  from  the  
Spinning  Enhanced  Visible  and  Infrared  Imager  (SEVIRI)  and  Moderate  Resolution  Imaging  Spectroradiometer  (MODIS)  to  
better  understand  the  impacts  of  the  diurnal  cycle  on  clouds.  We  utilize  the  cloud  data  record  created  from  SEVIRI  
observations of cloud cover and top pressure across the entire diurnal cycle and cloud properties, e.g. particle effective radii and 
optical  thickness,  over  the  daytime  portion  of  the  diurnal  cycle,  to  construct  statistical  representations  of  the  diurnal  cycle  for  
various cloud types.  These observations are compared to observations from the MODIS Aqua and Terra overpasses at 10:30 
and 1:30 LST to assess the uncertainty/variability due to the diurnal cycle of clouds observed by MODIS.   

This is done by matching coincident level-2 MODIS and SEVIRI data and creating lookup tables for each cloud property diurnal 
cycle observed by SEVIRI.  The lookup tables for each cloud property are composited based on cloud types, month, surface 
type, etc, at 1 deg lat/lon resolution.  By compositing around specific cloud types and other parameters we are able to create 
generalized  diurnal  cycles  for  each  cloud  type.  From  these  generalized  diurnal  cycles  we  can  determine  the  
variability/uncertainty  that  could  be  expected  by  sampling  that  diurnal  cycle  at  any  specific  time  and  comparing  those  
observations  to  MODIS.  Thus,  we  create  1  degree  latitude/longitude  maps  containing  information  about  the  
uncertainty/variability of the cloud field across the diurnal cycle with respect to the overpass times of the MODIS instruments.  
Also,  using these statistical  lookup tables  and generalized diurnal  cycles  based on MODIS-SEVIRI  matched observations  we 
able to extend the uncertainty maps beyond the observation domain of SEVIRI.  We have produced global uncertainty maps 
showing the impact of the diurnal cycle on cloud cover, top pressure, effective radius and optical thickness. 
This work was conducted under the suspices of the Climate Change Initiative (ESA-CCI) for clouds.
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Wagner 1

(1) MPI Max-Planck Institut für Chemie , (2) Institut für Umweltphysik, Universität Heidelberg

ABSTRACT
DOAS  (Differential  Optical  Absorption  Spectroscopy)  allows  to  determine  the  concentration  of  trace  gases  based  on  their  
specific  absorptions  cross-sections  along  a  light  path.  Since  1995,  this  principle  is  employed  successfully  on  satellite-based  
instruments like GOME, GOME-2 and SCIAMACHY for the global measurement of stratospheric and tropospheric trace gases 
like ozone and nitrogen oxides. Usually,  spectral  signatures from the ground, where a big part  of  the sunlight  is reflected,  are 
neglected  in  the  evaluation.  This  can  lead  to  errors  in  the  trace  gas  determination.  However,  these  structures  offer  the  
opportunity to identify surface properties of the earth and different types of vegetation. 

To  analyse  spectral  reflectance  properties,  high  resolved  reflection  spectra  (FWHM 0.29  nm)  from 95  plants  were  measured  
between 350 and 1050 nm. They can serve as a basis for the analysis of satellite data. Including different vegetation reference 
spectra,  it  is  possible  to  determine  groups  of  plants  with  similar  optical  properties.  This  allows  to  derive  global  maps  of  the  
spatio-temporal  variation  of  plant  distribution  by  satellite  remote  sensing.  We  present  first  results  of  this  technique  based  on  
SCIAMACHY observations.
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PROCESSING FULL SPECTRAL RESOLUTION CRIS DATA IN THE 
COMMUNITY SATELLITE PROCESSING PACKAGE

Graeme Martin , Ray Garcia , Liam Gumley , Hung-Lung Huang , Scott Mindock , Kathy Strabala , 
David Tobin

University of Wisconsin-Madison

ABSTRACT
The Community Satellite Processing Package (CSPP) project provides a suite of algorithms to process data from the Suomi NPP satellite, 
including generating Sensor Data Records (SDRs) and Environmental Data Records (EDRs). In developing CSPP, the Cooperative Institute 
for Meteorological Satellite Studies (CIMSS) at the University of Wisconsin – Madison draws on its experience providing MODIS, AIRS, 
AMSU,  and  AMSR-E  data  processing  support  to  the  DB  community  through  the  IMAPP  project.  The  software  is  tailored  to  Direct  
Broadcast (DB) users, and is thus designed to be portable and easy to use, with relatively modest hardware requirements. The CSPP CrIS 
SDR algorithm is based on Raytheon’s Algorithm Development Library (ADL), and the related operational processing software, Interface 
Data Processing Segment (IDPS).  

In June 2013, the spectral resolution of CrIS data is expected to change from the current reduced resolution to full spectral resolution. In this
 poster we describe the CSPP implementation of the CrIS SDR algorithm, including recent changes to handle processing of full resolution 
CrIS data.
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INNOVATIVE IDEAS FOR USING THE HIPERESPECTRAL DATA OF 
THE NEXT GEOSTATIONARY MTG-IRS L1B IN NOWCASTING

Miguel A. Martinez 1 , Xavier Calbet 2

(1) AEMET Agencia Estatal de Meteorologia , (2) EUMETSAT

ABSTRACT
The traditional  use of  IASI  and hiperespectral  data is  mainly  related to  NWP and physical  retrieval  algorithms.  This  has been 
motivated by the polar orbit and the spatial resolution of the current hiperespectral instruments. In 2020, the next MTG-IRS on 
geostationary orbit with spatial resolution of 4 km in the subsatellite point will open new possibilities on the use of hiperespectral 
L1B data.  

In  order  to  foster  the use MTG-IRS in  nowcasting  applications and especially  on cloudy pixels  (where the NWP and physical  
retrieval  algorithms are not  usually  applied),  this  paper  describes some innovative ideas to  use as an imagery instrument  the 
MTG-IRS L1B data.

The paper will  describe first  the generation of RGB composites using hiperespectral  data.  The IASI RGB images are used as 
proxy for MTG-IRS RGB images and to demonstrate the potential for future applications. The generation of IASI RGB images is 
based on the use of  IASI and MSG synthetic  brightness temperatures datasets,  calculated from the same profile  dataset  and 
RTTOV, to get the IASI channels with statistical properties closest to the MSG synthetic data. Once chosen the IASI equivalent 
channels to the MSG ones, the IASI RGB images are build using the same process that for MSG RGB images but with the IASI 
data. In order to promote the use of hyperspectral RGBs some IASI RGB images on Polar Regions where MSG RGBs images 
can not be used will  be shown. As example, the volcanic ash and air mass IASI RGBs over the South Pole in the case of the 
Chilean Cordon volcano eruption will be shown.  

Other brain storm ideas for direct use of IASI L1 data will be also shown: a) the generation of Principal Components images but 
with  direct  physical  interpretation,  b)  loops  using  a  selection  of  channels  on  "CO2  or  WV"  absorption  bands  with  channels  
peaking  from  the  top  to  surface  gradually on  the  atmosphere  c)  the  use  of  the  separated  local  maxima  and  local  minima  
envelopes lines to represent IASI spectra in order to allow easier comparison between spectra from several pixels or times.
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MOISTURE ESTIMATES WITHIN AN AGRICULTURAL CROP 

MODELING SYSTEM
John Mecikalski 1 , Vikalp Mishra 1 , James Cruise 1 , Cameron Handyside 1 , Martha Anderson 2 , 

Chris Hain 3

(1) University of Alabama in Huntsville , (2) USDA/ARS United States Agricultural Research Service/ Department of Agriculture , (3) 
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ABSTRACT
An area where remotely sensed soil moisture estimates and assimilation is receiving increasing attention is in agricultural crop 
modeling. The focus of this presentation is to demonstrate the value of satellite estimated soil moisture as a proxy for required 
precipitation  data  within  an  agricultural  model.  The  study  goal  is  to  drive  the  agricultural  model  simulation  of  plant  growth,  
production and yield predictions.

This approach uses the ALEXI model to estimate the soil  moisture content through use of thermal infrared (TIR; ~ 11 micron) 
observations from geostationary  satellites.  The surface energy balance simulated through ALEXI  is  mapped to  the fraction of  
available  water  (fAW)  in  the  soil.  The  retrieved  fAW is  a  composite  of  the  surface  (0-5  cm)  and  root-zone  (5  cm to  2  m)  soil  
moisture content.  The principle of  maximum entropy is  then used to generate the soil  moisture profile  from the surface to the 
bottom  of  the  root-zone,  using  the  surface  observation  and  the  average  soil  moisture  content  as  boundary  conditions.  The  
retrieved soil  moisture content is compared to Land Information System soil  moisture values, a composite of remotely sensed 
and ground based observations.

This study has several objectives surrounding use of the Decision Support System for Agrotechnology Transfer (DSSAT) crop 
model, to simulate corn yields under various forcing scenarios, which are summarized as follows: (i) DSSAT run using observed 
precipitation  and model  generated  soil  moisture  dynamics,  representing  the  "rainfed/normal"  case,  where  all  the  local  ground 
based  observations  are  readily  available  and  used  to  initialize  the  model.  (ii)  Run  DSSAT  without  any  precipitation  data,  
representing the "worst" case. This scenario simulates the situation where precipitation data are either sporadically or absolutely 
inaccessible. And (iii), run a modified DSSAT model which is capable of updating soil moisture content with ALEXI estimated soil
 moisture,  representing  the  "remote  sensing"  case.  The  "remote  sensing"  case  represents  the  situation  of  inadequate  ground  
based rainfall observations, which can lead to poor yield estimates and often crop failure.

Two locations within United States were selected for the testing of the concept. These locations, representing varied climatology,
 prove  the  applicability  of  the  concept  over  more  general  geographic  locations:  Belle  Mina,  Alabama-Southeastern  U.S.  
representing a humid subtropical climate, and Nabb, Indiana-Midwestern U. S. representing a humid continental climate. Results
 demonstrate  that  the  ALEXI-updated  DSSAT produces  corn  yields  of  comparable  quality  to  the  rainfed  yields,  despite  ALEXI  
only being able to provide soil moisture to DSSAT every ~10 days throughout the growing season (as ALEXI only retrieves soil 
moisture  under  clear-sky  conditions).  Also,  the  ALEXI-driven  DSSAT  model  is  able  to  replicate  USDA  National  Agricultural  
Statistics Service crop yields over ~10 x 10 km regions, despite the mixture of irrigated and rainfed crops within the scene.
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ABSTRACT
The goal  of  this  project  is  to  supply  remote  sensing products  mapping evapotranspiration  (ET) and drought  over  several  countries  in  the  
Middle  East  and  North  African  (MENA) region.  This  project  is  done  in  partnership  with  a  project  initiated  between  NASA and  USAID 
under funding from the Global Environment Facility, with the goal being to develop and provide high-quality remote sensing tools to these 
generally remote regions within the Meteosat  Second Generation (MSG) field of  view. As part  of  the approach,  the USDA-ARS and the 
University  of  Alabama  in  Huntsville  will  collaborate  to  evaluate  satellite-derived  daily  ET  products  for  the  MENA  region,  from  2007  
through the life of the project. USDA-ARS will use these products to derive drought maps, reflecting anomalies in ET (water use) across the
 region and will evaluate these maps in comparison with standard precipitation-based drought metrics available for the region.

The goals for this MENA project include: (1) Regional model implementation, which involves providing ALEXI modeled ET and drought 
indices. For this component, effort will be made to link to standard Meteosat land-surface products (land surface temperature, downwelling 
short and longwave radiation, albedo, leaf area index) as available through the Land Satellite Application Facility (Land SAF). (2) Generate 
daily retrospective flux fields on 5-10 km resolution grid covering the Arab Region over time span of MSG product archive. (3) Perform 
regional  model  validation  by  comparing  ALEXI  ESI  drought  index  with  gridded  precipitation  data  over  the  full  domain  (e.g.  UCI  
PERSIANN product, TRMM product) to determine if the spatial patterns in the ESI are consistent with patterns in precipitation anomalies. 
Also,  local  ALEXI model  validation and applications  in  pilot  study areas  will  be  done to  generate  high-resolution  (1  km MODIS/120 m 
Landsat) disaggregated ET/stress maps over pilot study areas within the Arab Region domain (e.g., Tunisian and Moroccan basins targeted 
by WaterWatch-World Bank collaboration, scenes in Saudi Arabia covering experiment sites). Validation of high-resolution DisALEXI flux
 maps  with  existing  flux  and  other  ground  observations  will  be  done  to  assess  whether  ALEXI  produce  valid  results  at  the  observation  
locations.

The  presentation  will  highlight  current  progress  in  the  above  areas,  linkages  to  Land  SAF  data  and  an  assessment  of  the  quality  of  the  
ALEXI model-based products. Discussion will be provided as to how the end users in the countries of interest are utilizing the ALEXI-based
 fields, and what are the remaining challenges associated with this project.
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AN INNOVATIVE MONITORING SERVICE FOR CONCENTRATING 
SOLAR POWER PLANT BASED ON GROUND SURFACE 

TEMPERATURE AND SOLAR IRRADIANCE CALCULATED FROM 
SATELLITE IMAGERY

Marco Morelli 1 , Andrea Masini 2 , Gabriele Moser 3 , Sebastiano B. Serpico 3

(1) University of Milan , (2) Flyby S.r.l. , (3) University of Genoa

ABSTRACT

We  present  a  new  method,  developed  under  the  GMES  ENDORSE  (ENergy  DOwnstream  SErvices)  project,  for  the  
performance analysis  of  a  Concentrating Solar  Power  (CSP)  plant  that  combines a  detailed model  of  each plant  part  
with the near real-time measures of both the solar irradiance direct component incident on the plane normal to sun rays
 (DNI) and the ground surface temperature. Both parameters are calculated in near real time using visible and infrared 
images of Meteosat Second Generation (MSG) satellite.   

We use the Heliosat algorithm on visible images to calculate the DNI (using also a model to derive irradiance on tilted 
planes  from  GHI)  and  an  automatic  parameter  optimization  for  vector  regression  to  calculate  the  land  surface  
temperature starting from infrared imagery. Combining these data with the model and the technical features of a CSP 
plant  and  using  a  temporal  integration,  we  can  estimate  the  expected  plant  daily  yield.    We  are  therefore  able  to  
monitor in near-real-time the daily behavior of the plant by comparing the satellite based estimation of the power yield 
with the actual yield measured at the plant output.  This allows to readily detect possible malfunctions and to evaluate 
the plant performances. 

The method has been successfully applied in the frame of the ENDORSE project and is going to be validated using the 
production data of a CSP test plant located in Italy.
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(1) National Meteorological Administration of Romania , (2) University "Politehnica" of Bucharest

ABSTRACT
As  in  most  European  countries,  Romania  is  affected  by  the  consequences  of  water  scarcity,  droughts  and  land  degradation  
caused by climate change. Drought is a climatic risk included in the category due to aggressive direct and cumulative effects and
 consequences while agricultural ecosystems. Remote sensing techniques play an important role in crop identification, acreage 
and  production  estimation,  disease  and  stress  detection,  soil  and  water  resources  characterization  because  they  provide  
spatially explicit information and access to remote locations. These techniques allow examining the properties and processes of 
ecosystems and their inter-annual variability at multiple scales because remote sensing observations can be obtained over large
 areas of interest almost every day. The Normalized Difference Vegetation Index (NDVI) is a measure of the amount and vigor of 
vegetation on the land surface, which plays an important role in the interactions occurring at the soil-plant-atmosphere interface. 
NDVI  is  derived  from  visible  (red)  and  near-infrared  spectral  regions.  The  Normalized  Difference  Water  Index  NDWI  is  a  
satellite-derived index from the Near-Infrared (NIR) and Short  Wave Infrared (SWIR) channels.  The SWIR reflectance reflects 
changes  in  both  the  vegetation  water  content  and  the  spongy  mesophyll  structure  in  vegetation  canopies,  while  the  NIR  
reflectance is affected by leaf internal structure and leaf dry matter content but not by water content. The combination of the NIR 
with  the  SWIR  removes  variations  induced  by  leaf  internal  structure  and  leaf  dry  matter  content,  improving  the  accuracy  in  
retrieving  the  vegetation  water  content.  NDWI  is  a  good  indicator  of  water  content  of  leaves  and  is  used  for  detecting  and  
monitoring the humidity of  the vegetation cover Normalized Difference Drought Index (NDDI)  is  a new index,  which combines 
information  from  visible,  NIR,  and  SWIR  channels.  According  to  existing  studies  NDDI  had  a  stronger  response  to  summer  
drought conditions than a simple difference between NDVI and NDWI, and is therefore a more sensitive indicator of drought. The
 main objective of  the study is to explore drought patterns using vegetation indices (NDVI,  NDWI, NDDI) as related to drought 
conditions.  The  study  was  made  for  agricultural  areas  from  Romania.  The  Normalized  Difference  Vegetation  Index  (NDVI),  
Normalized  Difference  Water  Index  (NDWI)  and  Normalized  Difference  Drought  Index  (NDDI)  of  the  Terra-MODIS  data  
(MOD09A1  products)  acquired  in  2002-2012  were  used  to  identify  the  vegetation  state  in  relation  with  the  rainfall  data.  
Establishing  the  relationship  between  the  rainfall  derived  data  and  the  indices  was  identified  the  spatio-temporal  pattern  of  
drought.  This  study  proved  the  usefulness  of  the  NDVI,  NDWI  and  NDDI  indices,  which  provide  information  about  drought  
condition and is found to be more effective compared to the use of the conventional method.
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USING SEVIRI - NORMALISED DIFFERENCE VEGETATION INDEX FOR 
DROUGHT MONITORING IN ROMANIA: ADVANTAGES AND 

LIMITATIONS
Oana Nicola , Argentina Nertan , Diamandi Andrei
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ABSTRACT
Spinning Enhanced Visible and Infrared Imager (SEVIRI) instrument is the main optical imaging radiometer onboard Meteosat 
Second  Generation  (MSG)  satellite,  which  provides  observations  both  in  the  visible  and  near  infrared  spectral  bands.  These  
observations are applied to generate several  satellite  derived vegetation-related parameters,  like normalized vegetation index 
(NDVI).  With  a  temporal  resolution  of  15  min  MSG  offers  complementary  information  for  NDVI  monitoring  compared  to  
vegetation  monitoring  based  on  polar  orbiting  satellites.  NDVI  plays  a  key  role  in  the  interactions  occurring  at  the  
soil-plant-atmosphere  interface  and  is  derived  from  visible  (red)  and  near-infrared  spectral  regions.  The  daily  NDVI  product  
estimates the land surface characteristics derived from satellite data. It is widely used to characterize the density and vigour of 
the given vegetation cover as well as to identify vegetation stress and drought. Note that no NDVI retrievals will be conducted in 
cloudy or night time conditions. It varies between zero (deserts) and 1 (dense vegetation). The main objective of this study is to 
apply  remote  sensing  data,  particularly  obtained  from MSG satellite  for  spatio-temporal  drought  monitoring  and  improves  the  
uncertainties  in  the  understanding  of  the  drought  dynamics.  In  this  regard  were  analyzed  the  possibilities  and  limitations  of  
satellite derived indices in drought monitoring, especially focusing on the near-real time MSG data. The results of this research 
will be useful for decision makers in taking timely and appropriate action in order to reduce the impact of drought conditions, and 
mitigate drought’s adverse effects on the environment by using advanced satellite technology.
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IASI-NG ON EPS-SG : OVERVIEW OF SYSTEM PERFORMANCES
Eric Péquignot
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ABSTRACT
The primary objective of the IASI-NG mission is to support Numerical Weather Prediction (NWP) at regional and global scales, 
atmospheric chemistry, and climatology through: 

Atmospheric  temperature  profiles  at  high  vertical  resolution  (1km  down  to  the  lower  troposphere)  in  clear  and  partly  
cloudy air with an accuracy of 1K;
Atmospheric water vapour profiles at high vertical resolution in clear and partly cloudy air with an accuracy of 5%;
Surface temperature over sea, ice, and land surfaces (including emissivity);
Cloud parameters;
A number of atmospheric trace gases;
Stable, accurate and fully characterized hyperspectral radiances

The secondary  objectives  of  the  IASI-NG mission  is  to  reinforce  pollution  monitoring  and  air  quality  forecasting  at  global  and  
regional scales with further trace gas measurements and the assessment of composition – climate interaction.

The  objective  of  the  IASI-NG system is  to  fulfil  EPS-SG IRS  mission  by  providing  performance  twice  better  than  for  IASI  for  
spectral resolution and twice better for radiometric noise as well ; this scenario is  a significant step forward for the two decades 
coming after IASI, for meteorological, atmospheric chemistry and climate monitoring applications. 

This step forward aims at an homogeneously improved instrument, by upgrading the performance of a proven instrument (IASI). 
This scenario is driven by performance, while taking care of affordability.

This paper gives a status of the main IASI-NG system performances.
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THE DEVELOPMENT OF THE GPM PASSIVE MICROWAVE RAINFALL 
RETRIEVAL

David Randel , Chris Kummerow
Colorado State University

ABSTRACT
The Global Precipitation Mission (GPM) will encompass a dedicated core observatory (launch expected in mid-2014) consisting 
of a Dual Frequency Radar (DPR) and GPM Microwave Imager (GMI). Once a significant number of DPR observations have 
been  received,  a  consistent  a-priori  database  of  cloud  and  precipitation  profiles  will  be  created  matched  to  the  GMI  
radiances. Current  pre-launch  database  developments  will  allow  for  the  retrieval  of  all  precipitation  types  from  the  GPM  
constellation microwave radiometers up to 70o latitude, with temporal sampling every 2 to 4 hours.

The precipitation retrieval under development,  and the subject of this presentation, uses as a surrogate for the GPM sensors, 
matched  microwave  radiance  observations  and  hydrometeor  observations  from  three  sources; TMI  /  PR,   AMSR-E  /  
CloudSat,  and  SSMIS  /  NMQ  (USA  Radar).   Next,  each  of  the  satellite-derived  profiles  is  matched  with  hydrometeor  and  
Brightness  Temperatures  from  over  50  million  model  profiles  derived  from  the  NASA  Multi-scale  Modeling  Framework  
(MMF). This  matching  allows  the  transference  of  the  database  profiles  to  sensors  in  the  GPM  constellation  with  different  
channel  combinations and frequencies. This  is  an important  key in  using the existing on-station sensors to derive,  within the 
GPM framework,  more consistent  retrievals.   The result  is  a complete geographical  distribution of  hydrometeor profile and 
surface  precipitation  and  matching  radiances  over  land,  ocean,  and  frozen  surfaces.  These  data  are  then  available  for  
incorporation and testing in pre-launch GPM retrieval algorithms.

The GPM retrieval is a Bayesian formulation which selects only a subset of the database profiles depending on various surface 
and atmospheric  quantities  including surface type,  surface temperature,  total  column water  vapor.   The surface type has a 
combination  of  10  classes  of  surface  emissivity,  along  with  sea-ice,  and  coastal  classifications.    Specifying  the  surface  
emissivity is of course critical in land-surface retrievals using microwave frequencies.

This presentation will discus the creation of the pre-launch database, as well as the improvements in the GPROF (GPM Profiling 
Algorithm)  precipitation  algorithm. Results  from  various  meteorological  situations,  at  all  latitudes  will  be  shown. In  addition,  
differences from the current global precipitation product GPROF2010 V7, (which uses only TMI/PR as the profile source) will be 
discussed and shown.
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POTENTIAL SYNERGIES BETWEEN 3MI AND METIMAGE ON EPS-SG 
FOR CLOUD REMOTE SENSING

Jérôme Riedi
LOA-CNRS Laboratoire d'Optique Atmosphérique

ABSTRACT
Since March 2005 and during more than 6 years,  the PARASOL mission has been providing coincident  data from POLDER3 
(Polarization  and  Directionality  of  the  Earth  Reflectances)  with  MODIS  (Moderate  Resolution  Imaging  Spectroradiometer)  on  
AQUA, achieving one of the numerous challenging A-Train experiment objectives.

Combination  of  these  two  instruments  provided  a  very  unique  opportunity  to  study  clouds  using  high  spatial  resolution,  
multispectral,  multidirectional  and  polarization  measurements.  From  synergistic  use  of  the  two  sensors,  accurate  and  novel  
information have been obtained on cloud thermodynamic phase and particles microphysics (Riedi et al, 2010; Zeng et al, 2012; 
Cole  et  al,  2013).  Promising  results  have  been  also  obtained  regarding  characterisation  of  cloud  vertical  structure  (layer  
geometrical depth and altitude) using multiangle O2-A band measurements (Ferlay et al, 2010).

The  upcoming  Multi-viewing,  Multi-channel  and  Multi-polarisation  Imaging  (3MI)  instrument  expected  to  fly  as  part  of  the  
EPS-SG  is  dedicated  to  operational  monitoring  of  aerosols.  However,  thanks  to  coincident  observation  with  the  METimage  
advanced radiometer it will also provide a unique opportunity to deliver operationally for meteorological applications, some of the
 cloud products that have been developed thanks to the combination of POLDER and MODIS.

We  will  illustrate  in  this  presentation  how  3MI  and  METimage  will  provide  an  opportunity  to  improve  the  retrieval  of  some  
essential cloud parameters of interest for both meteorological and climate applications. An overview of main results obtained for 
cloud  remote  sensing  using  POLDER  and  MODIS  will  serve  a  basis  to  discuss  the  future  capabilities  of  3MI/METimage  
combination.
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IASI-NG INSTRUMENT SYSTEM
Stéphane Rousseau 1 , Frédéric BERNARD 1 , Eric PEQUIGNOT 1 , Lars FIEDLER 2

(1) CNES Centre National d'Etudes Spatiales , (2) EUMETSAT

ABSTRACT
IASI-NG is the new generation infrared hyperspectral sounder follow-on of IASI for the EPS second generation. 

This  paper  presents  the IASI-NG system as part  of  EPS-SG system.  In  particular,  it  focuses on the impact  of  the operational  
mission  on  the  instrument  requirements,  the  main  interfaces  of  the  instrument  with  Metop-SG  and  the  level  1  products  
elaboration and monitoring schemes. 

The instrument feasibility has been studied in the phase A in a competitive way. This paper presents the main characteristics of 
the selected instrument. The main challenge for IASI-NG, to reach the targeted high performance level, is the field compensation
 implementation. This paper presents the main innovation proposed by IASI-NG. 

This paper presents also the instrument main characteristic, interfaces budget, but also the preliminary accommodation. 

IASI-NG  aims  a  twice  “two  times  better”  compared  to  IASI,  this  papers  presents  the  expected  main  performances  and  the  
preliminary radiometric and spectral calibration scheme.

512

147



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 465

POSTER PRESENTATION SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

GOES-R AWG PRODUCT PROCESSING SYSTEM FRAMEWORK: 
CURRENT CAPIBILITIES AND FUTURE PLANS

Shanna Sampson 1 , Walter Wolf 2 , Xingpin Liu 1 , Aiwu Li 1 , Tianxu Yu 1 , Rickey Rollins 1 , Veena 
Jose 1 , Wayne MacKenzie 3 , Raymond Garcia 4 , Graeme Martin 4 , William Straka 4 , Eva Schieffer 4 , 

Jaime Daniels 2

(1) IMSG , (2) NOAA/NESDIS/STAR , (3) STC , (4) CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
NOAA/NESDIS/STAR  has  designed,  developed,  and  implemented  the  GOES-R  Algorithm  Working  Group  (AWG)  Product  
Processing  System Framework.  The framework  has  enabled  the  development  and testing  of  the  Level  2  Advance Baseline  
Imager (ABI) and the GOES-R Lightning Mapper products within a single system. The framework is currently being run in near 
real-time to  support  algorithm verification  and validation  over  extended seasonal  datasets.    Other  activities  involved in  near  
real-time  processing  include  product  monitoring,  process  monitoring,  product  visualization,  and  algorithm  maintenance.  The  
framework has also been used to transition the GOES-R AWG Derived Motion Vector Winds algorithm into operations for both 
GOES and  Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS).  The  design  details  of  the  framework,  near  real-time  algorithm 
processing, transition of the framework to operations, and future algorithm implementation plans shall be discussed.
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RETRIEVAL (PNPR) ALGORITHM FOR CROSS-TRACK SCANNING 
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Paolo Sanò 1 , Daniele Casella 2 , Stefano Dietrich 2 , Giulia Panegrossi 2 , Marco Petracca 2 , Alberto 

Mugnai 2
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ABSTRACT

Within  the  H-SAF  program  (Satellite  Application  Facility  on  Support  to  Operational  Hydrology  and  Water  Management,  
http://hsaf.meteoam.it)  we have developed a Passive microwave Neural  network Precipitation Retrieval  algorithm (PNPR) for  cross-track 
scanning  radiometers  (i.e.,  MetOp  and  NOAA  AMSU-A/MHS).  The  main  goals  of  this  work  have  been  to  obtain  precipitation  product  
optimized for the European area, and to achieve maximum consistency with rain rate estimates from our Cloud Dynamic Radiation Database
 (CDRD) algorithm, a physically-based Bayesian algorithm developed for conically scanning radiometers (i.e., SSMIS).   To achieve this 
goal we designed and trained the PNPR algorithm using the same physical foundation used for CDRD. 

To create the training database we carried out 60 simulations over Europe and the Mediterranean area using the Nonhydrostatic Modeling 
System    (NMS).    Then  a  Radiative  Transfer  Modeling  System  (RMS)  has  been  used  for  calculating  simulated  satellite  TB  vectors  
consistent  with  the  AMSU-A  and  MHS  channel  frequencies,  viewing  angles,  and  view-angle  dependent  IFOV  sizes  along  the  scan  
projections.  

As opposed to other ANN precipitation retrieval algorithms, PNPR uses a unique ANN that retrieves the surface precipitation rate for all  
types of surface backgrounds represented in its database, i.e., land, ocean, ice, snow or coast. This approach prevents different precipitation 
estimates from being inconsistent with one another when an observed precipitation system extends over two or more types of surfaces. As 
input  data,  the  PNPR  algorithm  incorporates  the  TBs  from  selected  AMSU-A  and  MHS  channels,  and  various  additional  TBs-derived  
variables.  In  order  to  reduce  the  ambiguity,  ancillary  geophysical  inputs  (i.e.,  latitude,  terrain  height,  surface  type,  season)  have  been  
considered  during  the  training  phase.  PNPR  algorithm  outputs  consist  of  both  the  surface  precipitation  rate  and  phase.  In  addition  a  
confidence index is also supplied in order to be able to assess the reliability of the retrieval. The algorithm has also been developed in order 
to  be  easily  tailored  to  new cross-track  radiometers  as  they  will  become available  A training  dataset  to  be  used  for  the  ATMS on board  
Suomi NPP satellite has been developed and preliminary studies aimed at evaluating the benefits from the availability of ATMS data are 
being carried out. 

We will describe the structure of the algorithm, and will show its performance on some case studies over the European area.
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Matic Savli 1 , Nedjeljka Zagar 2

(1) University of Ljubljana , (2) University of Ljubljana andCentre of Excellence SPACE-SI E

ABSTRACT
ADM-Aeolus  is  an  ESA space  mission  that  will  provide  the  first  global  observations  of  wind  profiles  from space  by  using  the  
Doppler wind lidar (DWL). Because of its importance, the mission is expected to significantly contribute to the improvements of 
numerical weather prediction (NWP) in Europe and globally,especially in the tropics. Recently, the Aeolus operation is switched 
to the continuous mode which provides continuous measurements along the line of sight perpendicular to the satellite path. In 
the default operation, around 30 measurements are processed to produce a single wind profile representative for about 80-km 
length.  On  the  other  hand,  both  global  and  mesoscale  NWP  models,  which  will  assimilate  new  observations,  are  run  at  the  
horizontal  resolution  around  10  km.  Our  goal  is  to  investigate  potential  and  to  implement  in  the  mesoscale  data  assimilation  
system Aeolus observations at higher resolutions than currently used. The most important question is related to the increase of 
the  observation  error  due  to  a  smaller  number  of  individual  DWL  measurements  used  for  aggregation  into  profiles.  The  
sensitivity tests related to resolution issues will be presented and results discussed.
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PREPARING FOR THE NEXT GENERATION OF DIRECT BROADCAST
Hae-Yong Shin , Karen Dubey , Eric Baptiste , Kota Prasad , Darrel Lawrence

SeaSpace Corporation

ABSTRACT
With the recent launch of S-NPP, and in anticipation of JPSS-1 and GOES-R in the next five years, the flow of weather data to 
users will rise ten times (Berchoff, 2009). This volume of data will put a strain on the government infrastructure tasked for data 
distribution,  which could limit  real-time data distribution to government  users only,  forcing others to retrieve their  data days to 
weeks later. In order to receive real-time data, direct reception will  become a necessity. SeaSpace Corporation has created a 
complete  solution  in  anticipation  of  the  forthcoming  needs  of  data  users.  This  solution  is  made  up  of  four  parts:  1)  ground  
reception stations, 2) software to process the data into products, 3) data storage hardware, and 4) data cataloging software and 
server.  The  ground  station  component  consists  of  two  systems,  an  X/L/S-band  tracking  system and  an  L-band  geostationary  
system.  The  combined  X-,  L-,  and  S-band  reception  capabilities  are  included  to  ensure  the  user  can  receive  the  maximum  
amount of data. The X-band receiver in this system can receive data from Terra, Aqua, S-NPP, JPSS, Oceansat-2, and FY-3. 
The L-band receiver can currently receive NOAA and MetOp. The follow-on to MetOp will be assigned the mid-morning orbit in 
the  next  generation  constellation,  ensuring  L-band  reception  will  continue  to  be  a  necessity.  The  S-band  is  used  for  DMSP  
reception, which may, in the near-future, become more widely available to non-defense clients. The L-band stationary antenna in
 the  proposed  solution  is  used  for  reception  of  geostationary  satellites,  such  as  GOES,  COMS,  and  MTSAT.  Upon  launch,  
GOES-R data can be received with a larger dual polarization L-band system. Once the data is received by the ground stations, 
the TeraScan Rapid Environmental Xtreme processor (T-REX) automatically processes the data through level 3 products using 
the official  NOAA and NASA algorithms.  After  processing,  the raw data and products  are moved to  TeraVault™,  SeaSpace’s  
data storage solution. TeraVault™ comes standard with 60 TB of storage, can be easily expanded, and allows online and readily
 accessible storage for data. In order to easily manage data of this volume, SeaSpace recommends the TeraCat™ data catalog 
and  retrieval  system,  which  gives  users  and  their  customers  a  web-based  interface  to  search  for  and  order  their  data.  A  full  
direct-reception solution is the only way to guarantee real-time access to the next generation of environmental satellite data. The
 currently  over-tasked  system  of  data  distribution  via  the  internet  is  ill-equipped  to  service  local  and  foreign  customers  on  a  
real-time  basis  now,  and  this  will  only  get  worse  as  more  data  comes  online.  References  D.  Berchoff,  Leveraging  GOES  
Capabilities to Maximize Response to User Needs, 2009 GOES Users Conference, November 3, 2009, Madison, WI.
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OVERVIEW OF THE NOAA GCOM AMSR2 ALGORITHM SOFTWARE 
PROCESSOR (GAASP)
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Chang 3 , Ralph Ferraro 3

(1) I.M. Systems Group, Inc. , (2) UCAR , (3) NOAA/NESDIS/STAR

ABSTRACT
As part of NOAA's mission goal to serve society's need for weather and water information, NOAA/NESDIS is acquiring data from
 the Japan Aerospace Exploration Agency’s  (JAXA) Global  Change Observation Mission (GCOM) to  enable the distribution of  
data products to US operational users. The first in the series of GCOM satellites, 1st-Water (GCOM-W1), was launched May 18, 
2012  with  the  Advanced  Microwave  Scanning  Radiometer  2  (AMSR2)  sensor  on  board  to  measure  hydrometeorological  
parameters. 

GCOM-W1 data will contribute to observations related to global water and energy circulation. A custom built software package, 
the  STAR  GCOM  AMSR2  Algorithm  Software  Processor  (GAASP),  will  combine  all  aspects  of  ASMR2  data  processing  and  
Environmental  Data  Record  (EDR)  production  and  will  be  implemented  operationally  at  the  Office  of  Satellite  and  Product  
Operation (OSPO). EDR algorithms being developed include ocean scene products (sea surface temperature, total precipitable 
water, cloud liquid water, sea surface wind speed and ocean rain rate), snow and sea ice, soil moisture and surface type, and 
global  rain  rate.  The  GAASP  software  will  be  comprised  of  a  preprocessor  for  the  sensor  data  records  (SDRs,  brightness  
temperatures), the science algorithms, and a postprocessor for the EDRs. Output products will be made available in netCDF4, 
BUFR, and GRIB2 formats according to operational user needs. 

The timeline of the project is to make AMSR2 brightness temperatures and day 1 products available operationally by November 
2013. Test data sets will be available in September 2013. Details of the software and its test products will be discussed.
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GPM FILE FORMATS FOR INTERCALIBRATION TEAMS AND USERS
Erich Stocker
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ABSTRACT

The  production  of  mission  consistently  calibrated  microwave  radiometer,  both  imagers  and  sounders,  across  all  the  partner  
contributed  radiometer  brightness  temperature  products  is  a  primary  requirement  of  the  NASA/JAXA  led  international  Global  
Precipitation  Measurement  (GPM)  mission.  GPM  partners  contributing  microwave  radiometer  data  have  their  own  mission  
requirements;  their  own  calibration  approaches  and  requirements;  their  own  formats  for  the  files  containing  the  brightness  
temperatures; their own need for the parameters that should or must be included in such products. However, when attempting to
 intercalibrate  radiometers  such  differences,  and  more  importantly  omissions  of  parameters,  can  make  the  intercalibration  
analysis more difficult.  When key items are omitted they must be calculated, extrapolated or interpolated from the parameters 
presented and sometimes requiring the use of ancillary data. This poster will present the GPM base file format, its purpose and 
its contents. This product contains all  (or at least all  the key values) needed by the GPM Precipitation Measurement Missions 
(PMM) science team, intercalibration working group to carry out their intercalibration analysis. By presenting the format that has 
proven  useful  for  the  PMM intercalibration  working  group,  it  provides  a  base  for  future  missions  in  designing  their  brightness  
temperature products. It is hoped that future mission data products will contain all the key parameters discussed in this poster.

The base file format is very comprehensive and includes everything that the intercalibration team would need to understand the 
working  environment  of  the  instrument  as  well  as  all  the  information  that  was  used  to  derive  the  antenna  or  brightness  
temperatures.  However,  this  product  contains  many  parameters  not  needed  for  users  of  the  intercalibrated  brightness  
temperatures. Often these level 1 brightness temperature products contain much information of use only to instrument scientist 
and algorithm developers. The GPM project has developed a Level 1C intercalibrated brightness temperature data product that 
contains  the  information  needed  to  use  it  successfully  but  omits  most,  if  not  all,  the  algorithm  developer  parameters  often  
contained  in  this  products.  This  format  has  been  described  at  a  number  of  international  conferences  in  order  to  obtain  user  
feedback and corrections. This poster presents this format and in the context of the base format readers will be able to discern 
the fundamental focus of the 1C products.

582

153



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 471

POSTER PRESENTATION SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS

PARALLEL USE OF SEVIRI LSA SAF FRP AND MPEF FIR PRODUCTS 
FOR FIRE DETECTION AND MONITORING

Christo Georgiev , Julia Stoyanova
National Institute of Meteorology and Hydrology, Bulgarian Academy of Sciences

ABSTRACT

The  operational  application  of  LSA  SAF  FRP  product  as  additional  to  the  MPEF  FIR  product  data  for  fire  detection  over  
South-Eastern Europe is presented. Detections by MODIS TAP product are used as a reference for assessing the efficiency of 
the two SEVIRI algorithms. Considering 31 forest fires in Bulgaria during 2012 (reported by State Forest Agency of Bulgaria), the
 performance of the MPEF FIR and LSA SAF FRP products was studied regarding the following products’ capabilities.

First  detection  by  a  product  including  early  warnings  (before  fire  detection  by  ground observations  as  reported  in  the  
National Fire Data Base of Bulgaria).
Which of the two SEVIRI algorithms was able to better detect the signals from the fires during the whole duration of the 
event (as reported in the National Fire Data Base).
Cases of small fires not detected by one of the SEVIRI algorithms and detected by the other one.

Results for parallel operational use of LSA SAF FRP and MPEF FIR product in 2013 will be analyzed. The study will be focused 
on actual differences or mismatches in their performance, as well as on ways to use them in conjunction for a better description 
of the land thermal anomalies.
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ROUTINE VALIDATION OF THE GOES-R MULTI-SATELLITE 
PROCESSING SYSTEM FRAMEWORK

William Straka III 1 , Walter Wolf 2 , Jaime Daniels 2 , Shanna Sampson 3 , Bob Holtz 1 , Raymond 
Garcia 1 , Eva Schiffer 1 , Greg Quinn 1 , Graeme Martin 1 , Wayne MacKenzie 4

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) NOAA/NESDIS/STAR , (3) IMSG , (4) ERT Corporation

ABSTRACT
The  GOES-R  Algorithm  Working  Group  (AWG)  was  tasked  to  develop  and  test  candidate  (Level  2)  product  algorithms  in  a  
scalable,  demonstration  system,  as  well  as  to  implement  validation  and  verification  tools.  In  conjunction  with  
NOAA/NESDIS/STAR, the Cooperative Institute for Meteorological Satellite Studies (CIMSS) at the University of Wisconsin has 
helped  develop,  verify  and  validate  algorithms  in  the  GOES-R  Algorithm  Working  Group  (AWG)  Product  Processing  System  
Framework. Both validation and verification tools were created to support this effort. The verification tools determined the quality 
of  the  algorithms  that  were  implemented  into  the  Framework.  The  tools  were  used  to  compare  the  output  of  the  integrated  
algorithm verses test datasets provided by the algorithm teams to confirm that the algorithm was implemented correctly within 
the AWG Framework. Once the algorithm is correctly implemented, other validation tools ensure both the accuracy and precision
 of the GOES-R algorithms on a routine basis. These tools include those that visualize the output from the Framework, and tools 
which  routinely  collocate  and  compare  the  products  from  the  Framework  with  truth  datasets,  such  as  the  CALIOP  lidar  on  
CALIPSO. Collocation between the truth data and test data is required since the truth data is often not at the same spatial and 
temporal resolution as the native satellite data. Thru both sets of of validation tools, it can be shown that the GOES-R algorithms 
were implemented correct and meet the accuracy and precision requirements required.

An overview and examples of these routine validation efforts for the GOES-R products created by the AIT Framework, along with
 what tools are used, will be presented
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Carolina Filizzola 1 , Rossana Paciello 1 , Nicola Pergola 3 , Valerio Tramutoli 4

(1) IMAA-CNR Institute of Methodologies for Environmental Analysis, National Research Council , (2) School of Engineering, 
University of Basilicata , (3) IMAA-CNR Institute of Methodologies for Environmental Analysis, National Research Council/ School of 
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Environmental Analysis, National Research Council

ABSTRACT
Floods are one of the most catastrophic natural disasters around the globe, impacting human lives and infrastructures. Mainly 
because of climate change, floods will occur with increasingly frequency and intensity in the future, threatening many regions of 
the world. In such context, a system able to give early and frequently updated information about the areas involved by floods is 
crucial  to manage flood risk emergency.  Meteorological  satellite records may give a useful  and effective support  for  providing 
timely indications about areas affected by floods, provided that appropriate satellite data analysis methodologies are envisaged. 
In  this  direction a polar  multi-sensor  (e.g.  AVHRR and MODIS)  all-day detection and monitoring system of  flooded areas has 
been  recently  proposed.  Such  a  system  is  based  on  a  general  and  automatic  methodology  for  multi-temporal  satellite  data  
analysis,  the  Robust  Satellite  Techniques  (RST)  approach.  Achieved  results,  obtained  by  exploiting  the  specific  behavior  of  
water in the optical band spectral region, have demonstrated the effectiveness of such a methodology for providing reliable and 
accurate indication about flooded area presence and evolution. In this paper, thanks to its intrinsic exportability, RST approach 
has been applied to geostationary satellite data which, being available with a unique time repetition (from 5 to 30min of refresh 
time),  allow  a  quite  continuous  monitoring  of  flood  temporal  evolution.  In  particular,  two  different  test  cases  have  been  
investigated with different data. The Berg river flood occurred in the South Africa’s Western Cape province in late July and early 
August  2007  has  been  analyzed  by  implementing  RST  on  historical  series  of  Meteosat  Second  Generation  (MSG)  Spinning  
Enhanced  Visible  and  InfraRed  Imager  (SEVIRI)  data.  Multi-functional  Transport  Satellite  1R  (MTSAT-1R)  data  have  been  
instead analyzed for investigating the huge tsunami which hit eastern coasts of the Honshu Island (Japan) as consequence of 
the  March  11,  2011  Tohoku  earthquake.  Obtained  outcomes  indicated  the  capability  of  RST  of  providing  reliable  information  
about flood dynamics even using coarse spatial resolution geostationary data. Considering that updated information of the event
 can be provided up to every 15 minutes (for SEVIRI, 30’ for MTSAT-1R), a timely detection of inundated areas and a near real 
time monitoring of their spatial evolution may be assured by RST.
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THE USE OF MSG-SEVIRI FOR RAPID DETECTION OF 
SECURITY-RELATED EVENTS

Valerio Tramutoli 1 , Carolina Filizzola 1 , Rosita Corrado 1 , Giuseppe Mazzeo 2 , Rossana Paciello 2 , 
Nicola Pergola 2

(1) University of Basilicata , (2) CNR Consiglio Nazionale delle Ricerche

ABSTRACT
New fields of application have been discovered for data acquired by geostationary satellite sensors, like MSG-SEVIRI, beyond 
their original meteorological and climatologic scopes. Unexpected MSG-SEVIRI potentials have been, for instance, revealed in 
different security-related applications. In fact, several accidents (e.g. pipeline sabotages, bombing, etc), responsible for injuries 
to citizens and damages to critical infrastructures, often can not be avoid or foresee, but a rapid detection of their effects may 
allow to timely intervene and prevent more terrible consequences. Meteorological satellites like MSG-SEVIRI, characterized by a
 high temporal  repetition  rate,  gives the possibility  to  rapidly  detect  abrupt  thermal  transients  related to  dangerous explosions.  
Anyway,  if  MSG-SEVIRI  data  may  provide  information  at  an  adequate  temporal  resolution  (from 15  to  5  minutes,  over  areas  
acquired  in  Rapid  Scanning  Service  mode),  a  suitable  technique  is  to  be  used  to  identify,  in  a  reliable  fashion  (i.e.  no  false  
alarm),  actual  accidents.  The  multi-temporal  change  detection  algorithm,  RST  (Robust  Satellite  Techniques),    may  assure  
such a reliability because it is based on the characterization (in space and time) of the MIR satellite signal, so that it is possible, 
for  example,  to  distinguish  “temporary  heat  source”  (hot  spots  related  to  actual  accidents)  from  “permanent  heat  sources”  
(normally hot areas in correspondence of refineries chimneys). A processing chain, based on the RST approach, has been also 
developed for automatically identifying, on MSG-SEVIRI images, harmful events. Maps of thermal anomalies may be generated 
every 15 minutes over a selected area, together with *.kml files for a rapid visualization of the accident position on GoogleEarth®
 environment.

Results will be presented concerning different contexts and involved infrastructures such as the case of the Moscow gas pipeline
 explosion (9th May 2009), attacks to civil  and military targets in Libya during operation “Odyssey  Dawn”  and 2011 civil  war as 
well  as  several  cases  of  Iraqi  pipeline  sabotages.  In  detecting  such  sabotages,  RST  applied  to  MSG-SEVIRI  data  not  only  
demonstrated its capabilities in detecting accidents without false alarms in areas (like Iraq) hosting many refineries, but also in 
giving “precise information” about event time occurrence and, sometimes, even in “correcting” ground reports.
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A DECADE OF RST APPLICATIONS TO SEISMICALLY ACTIVE AREAS 
MONITORING BY TIR SATELLITE OBSERVATIONS

Valerio Tramutoli 1 , Rosita Corrado 1 , Carolina Filizzola 2 , Nicola Genzano 1 , Mariano Lisi 1 , 
Rossana Paciello 1 , Nicola Pergola 2

(1) University of Basilicata , (2) IMAA-CNR Institute of Methodologies for Environmental Analysis, National Research Council

ABSTRACT
In the last 25 years several authors have reported anomalous space-time fluctuations of Earth’s thermally emitted radiation from few weeks 
to few days before earthquakes occurrence. 

In  order  to  discriminate  normal  (i.e.  related  to  the  change  of  natural  factor  and/or  observation  conditions)  TIR  signal  fluctuations  from  
anomalous signal transient possibly associated to earthquake occurrence since 2001 a Robust Satellite Technique (RST) approach has been 
applied.

After  the  first  tests  performed  by  using  TIR  sensors  on  board  polar  satellites  it  was  quite  evident  the  advantage  offered  by  the  use  of  
geostationary platforms in studies. like these, which do not require the higher spatial resolution of polar sensors but strongly benefit of the 
stability of view angles, ground resolution cells and image collection time (i.e. reduced “observational noise”) guaranteed by geostationary 
platforms. 

Since then tens of earthquakes occurred in Europe, Asia, Africa and America have been studied by analyzing long terms (up to 10 years and 
more) time series of TIR images acquired by geostationary satellite (like MFG, MSG, GOES, MTSAT). In all cases a validation/confutation 
approach  was  always  applied  in  order  to  verify  the  presence/absence  of  anomalous  space-time  TIR  transients  in  presence/absence  of  
significant seismic activity.

Results  obtained  in  more  than  10  years  will  be  presented  which  confirm  the  excellence  of  geostationary  satellites  particularly  after  the  
introduction  of  the  TIR  split-window  channels  (at  least  on  MSG and  MTSAT)  offering  additional  possibilities  for  reducing  the  “natural  
noise” due to the variability of atmospheric water vapor content.

Major  improvements  expected  by  satellite  systems  like  GeoSTAR  (unfortunately  only  proposed  by  JPL-NASA)  combining  the  cloud  
penetrating capability offered by passive MW sensors with the geostationary attitude, will be also discussed.
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FAST METHOD FOR REMAPPING VIIRS IMAGERY USING 
CONCURRENT GRADIENT SEARCH

Alexander Trishchenko
Canada Centre for Remote Sensing

ABSTRACT
The remapping of satellite imagery into a regular geographic map projection is one of key steps in data processing. During the 
geo-referencing step, the latitude and longitude values are assigned for every point of image swath in a (pixel-line) coordinate 
system using complex non-linear modeling of satellite motion and orientation, sensor scanning geometry combined with surface 
digital  elevation  model.  The  follow-up  image  remapping  step  (gridding)  consists  of  creating  continuous  imagery  in  specific  
geographic map projection (x-y coordinate system) from the swath imagery acquired as a result of scanning and geo-referenced 
during the previous step. Because there is no one-to-one correspondence between grid points in (pixel-line) and (x-y) coordinate
 systems, the remapping involves the procedure of interpolation of original image between grid points in a (pixel-line) coordinate 
system.  The  remapping  step  includes  a)  finding  the  real-value  coordinates  in  the  (pixel-line)  coordinate  system for  each  grid  
point (x,y) of the remapped imagery; b) re-sampling procedure, such as, for example, nearest neighbour, bi-linear, cubic etc, to 
produce pixel values for each point of the map. 

Taking  into  account  the  large  amount  of  data  generated  by  the  Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS)  on  Suomi  
National Polar-orbiting Partnership (S-NPP) satellite, the operational requirements for speed and accuracy, it is highly desirable 
to have fast,  accurate and robust remapping scheme that works for various image structures. The suitable candidate for such 
scheme is the concurrent gradient search method initially devised for the MODIS image processing as described by Khlopenkov 
and Trishchenko (2008). This scheme was then successfully employed for a number of other sensors, such as AVHRR, MERIS, 
and other types of spatial datasets (Khlopenkov et al., 2010). Here we report its modification and implementation for the VIIRS 
Sensor Data Records (SDR), i.e. VIIRS L1B equivalent imagery. 

The main  idea on the method is  based on the Newton’s  numerical  scheme applied for  the latitude and longitude fields  in  the 
(pixel-line) coordinate space. The details of implementation will  be provided for the VIIRS imaging (I) and moderate resolution 
(M) bands that include discontinuities and image gaps due to pixel removal in overlapping areas.  The re-projection procedure 
is developed for VIIRS SDR imagery types SVI and SVM for I- and M-bands correspondingly, and their geolocation files GITCO 
and  GMTCO.  The  scheme  is  computationally  very  fast,  because  it  employs  only  the  basic  arithmetic  operations  and  
pre-calculated matrices of spatial gradients. It converges very quickly. An average number of iteration steps for the reprojection 
of mid-latitude quadruple VIIRS SDR granule is equal to 1.45,. i.e. scheme usually converges in less than 2 iterations. A special 
procedure  is  designed  to  reduce  the  impact  of  the  bow-tie  effect.  In  overlapping  areas  it  always  prefers  the  solution  located  
closer to the scan line center.  

The  routines  from  General  Cartographic  Transformation  Package  (GCTP)  with  some  numerical  improvements  for  specific  
projections are employed to compute (x-y) to (latitude-longitude) transformation and its inverse. 

The VIIRS data used in this study were acquired from the NOAA NOAA's Comprehensive Large Array-data Stewardship System
 (CLASS) Distributed Data Archive Center (DAAC) (htpp://www.class.noaa.gov).

The abstract content reflects exclusively the opinion of the author.

References:
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GOES-R AWG ATMOSPHERIC MOTION VECTORS: VALIDATION 
ACTIVITIES

Chris Velden 1 , Steve Wanzong 2 , Jaime Daniels 3 , Wayne Bresky 4

(1) UW-CIMSS , (2) CIMSS Cooperative Institute for Meteorological Satellite Studies , (3) NOAA/NESDIS/STAR , (4) NOAA/NESDIS

ABSTRACT
In preparation for the launch of GOES-R, the NOAA/NESDIS GOES-R Algorithm Working Group (AWG) is actively developing 
new  atmospheric  motion  vector  (AMV)  derivation  algorithms,  which  have  reached  a  validation  stage.  The  software  is  being  
tested in a near real-time demonstration mode using Meteosat-9 (and now Meteosat-10) Seviri data as ABI proxy imagery, with 
the resultant AMVs validated against various “truth”  datasets. GOES-East AMVs using the GOES-R algorithms are also being 
produced  in  real-time.  The  two  primary  validation  sources  are  twice  daily  collocated  rawinsondes,  and  4  times  daily  GFS  
analysis wind fields. Results will show that the new GOES-R AMV algorithm is performing within the required specifications.

Newly  developed  validation  utilities  (“deep  dive”)  will  allow for  closer  inspection  of  the  AMV height  assignments  compared  to  
CALIPSO collocations.  The AMV height assignment has long been regarded as one of the largest sources of error within the 
calculation.  Preliminary results will show that the AMV height assignments for low-level water cloud tracers compare well with 
CALIPSO.  Upper-level cirrus cloud (particularly optically-thin cirrus) comparisons can show large differences.  However, the 
CALIPSO instrument and the passive sensor may not observe the same feature.  Examples will be shown and discussed.
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OVERVIEW OF THE GOES-R PROVING GROUND ACTIVITIES AT THE 
NATIONAL HURRICANE CENTER
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Jessica Schauer 3 , Kevin Fuell 4 , Jason Dunion 5 , Michael Folmer 6

(1) UW-CIMSS , (2) NOAA/NESDIS , (3) NOAA/NWS , (4) NASA , (5) NOAA , (6) University of Maryland

ABSTRACT
The purpose of the GOES-R (U.S. next generation geostationary satellite) Proving Ground (PG) demonstration at the National 
Hurricane Center (NHC) is to provide NHC forecasters with an advance look at satellite-derived tropical cyclone related products
 for evaluation and feedback during the peak of the Atlantic hurricane season (August 1 – November 30). The PG facilitates the 
testing and validation of expected products from GOES-R before the actual satellite launch, in order to provide user readiness 
for smooth integration into the operational environment. Nine GOES-R products and decision aids provided by NESDIS/STAR, 
CIRA, CIMSS, CIMAS, SPoRT and OAR are were evaluated at the NHC during the 2012 hurricane season. The image-based 
products are derived using proxy data from Meteosat, GOES, and MODIS, and a lightning product is derived from ground-based 
World Wide Lightning Location Network (WWLLN) data. Plans are to demonstrate a few new products (some from Suomi-NPP) 
during the 2013 season.
 
The poster will present an overview of the satellite products that are part of the NHC-PG demonstration, and forecaster feedback
 will  be summarized.  A significant  result  is  that  the forecasters are gaining experience with new products that  combine imager 
channels to highlight  features of  interest,  including Red-Green-Blue (RGB) products to identify  air  mass boundaries and dust,  
and natural  color  images.  Forecasters are also gaining experience with lightning data that  will  be available from the GOES-R 
Lightning Mapper (GLM) using ground-based lightning networks as a proxy.  
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ANISOTROPIC EFFECTS IN SATELLITE-RETRIEVED LAND SURFACE 
TEMPERATURE PRODUCTS

Verena Verestek , Olesen Folke
Karlsruher Institut für Technologie

ABSTRACT
Accurate  long  term  in-situ  measurements  are  crucial  for  the  validation  of  satellite-retrieved  land  surface  temperatures  (LST).  
KIT’s permanent validation stations in Namibia are situated in highly homogenous and flat areas (desert and semi-desert) and 
continuously provide accurate LST for validation purposes. The LST from the stations are an ideal basis for studying directional 
effects and the anisotropy of thermal radiation measurements.

Two different setups are employed to determine the dependency of LST on typical sensor viewing angles: one system uses a 
combination of a line scanning radiometer and a nadir viewing radiometer to compare off-nadir LST to nadir LST. This system is 
mounted on a car and allows collecting data over tracks with a typical length of 40 km, which corresponds to a total area viewed 
by the radiometer of about 8000 m². The other system is based on a radiometer installed on a panoramic head measuring LST 
under  various  zenith  and  azimuth  angles  from  a  10  m  high  mast.  Nocturnal  variations  are  of  special  interest  as  they  are  
independent of illumination and shadowing effects.

Here,  we  present  results  from  a  field  campaign  performed  in  February/March  2013  at  Gobabeb  and  Farm  Heimat  (Kalahari)  
validation sites in Namibia. During this campaign the directionality of LST and its dependency on sensor viewing geometry was 
investigated.
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USES OF SATELLITE DATA FOR IMPROVING FORECASTS OF 
HURRICANES AND COASTAL PRECIPITATION EVENTS

Fuzhong Weng
Center for Satellite Applications and Research

ABSTRACT
In  the  past  two  decades,  significant  progresses  have  been  made  in  numerical  weather  forecast  skill,  attributing  mainly  to  
improvements  in  satellite  instrumentation,  numerical  models,  data  assimilation  techniques  and  computer  technological  
advances. Direct assimilation of satellite radiance observations into NWP models has resulted in steady increases in the global 
medium range forecast skills at all major NWP centers. Today, satellites provide more than 90% of the data ingested by NWP 
models. However, the utilized satellite data in NWP is only a small fraction of available data. Many satellite data are excluded to 
make the numbers more manageable for timely processing by a thinning process, to remove horizontally-correlated observation 
errors.  and  to  avoid  cloud-  or  rain-contamination  that  renders  assimilation  more  prone  to  error.  These  latter  observations  
naturally  contain  some information  about  the  clouds  and  precipitation  present.  Better  use  of  their  content  in  general  requires  
estimating some properties of any clouds and precipitation affecting the local radiative transfer, charactering errors in radiance 
observations, formulating covariances of hydrometeor variables. However, the properties of clouds and precipitation are difficult 
to  resolve  in  NWP models  that  are  run  at  10  km or  even  coarser.  The  near-term priorities  for  satellite  data  assimilation  shall  
focus  on  better  uses  of  those  data  that  are  less/not  affected  by  clouds  and  precipitation.  In  hurricane  and  severe  storm  
conditions, the data obtained from satellite microwave temperature and water vapor sounders provide three dimensional warm 
core  features  that  could  be  directly  used  for  hurricane  model  initialization.  The  Advanced  Technology  of  Microwave  Sounder  
(ATMS) and the Cross-track Infrared Sounder (CrIS) on board the recently launched Suomi National Polar-Orbiting Partnership 
(NPP)  satellite,  are  providing  data  for  profiling  atmospheric  temperature  and  moisture  under  all  weather  conditions  and  
supporting  continuing  advances  in  data  assimilation  and  NWP modeling.  It  has  been  demonstrated  that  the  ATMS describes  
better  warm  core  structures  than  the  predecessor  instruments  such  as  AMSU-A/MHS  and  is  more  valuable  for  hurricane  
initialization  (Weng  et  al.,  2012).  It  was  also  demonstrated  that  GOES  imager  radiances  significantly  improves  coastal  
quantitative prediction forecasts (QPFs) (Zou et al., 2012). Further improvements in short- to medium-range weather forecasts 
are  expected  when  the  full  potential  of  these  new  instruments  as  well  as  instruments  on  board  other  polar-orbiting  satellite  
(NOAA-18,  MetOp-A,  MetOp-B etc.)  and  GOES satellites  are  explored.  Revisiting  and  optimizing  the  quality  control  and  bias  
correction schemes in the current GSI for all  satellite data types produce significant impacts on the forecast accuracy of track 
and intensities of 2012 hurricanes over Atlantic regions and typhoons in Pacific areas.

References:
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QPFs, Mon. Wea. Rev. , 141, 75-92. 

Weng, F., X. Zou, X. Wang, S. Yang,   and M. Goldberg, 2012: Introduction to Suomi NPP ATMS for NWP and Tropical Cyclone
 Applications, J. Geophys. Res., doi:10.1029/2012JD018144 

656

163



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 481

POSTER PRESENTATION SESSION 1: CURRENT AND FUTURE SATELLITES, INSTRUMENTS AND THEIR APPLICATIONS





POSTER PRESENTATIONS

SeSSION 2 
climate



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference484

POSTER PRESENTATIONSESSION 2: CLIMATE

GLOBAL DAILY PRECIPITATION ANALYSIS FOR THE VALIDATION OF
 MEDIUM-RANGE CLIMATE PREDICTIONS (DAPACLIP)

Axel Andersson , Kirstin Schamm , Marc Schröder , Andreas Becker , Karsten Fennig
DWD Deutscher Wetterdienst

ABSTRACT
The  Federal  Ministry  of  Education  and  Research  in  Germany  (BMBF)  funds  the  research  programme  “Mittelfristige  
Klimaprognosen”  (MiKlip)  with  the  aim  to  create  a  model  system  that  can  provide  reliable  decadal  forecasts  on  climate  and  
weather, including extreme weather events. Of central importance for the development process of the MiKlip system is the data 
and process based validation of the decadal scale prediction system during the development stages of MiKlip. An essential part 
of the evaluation procedure will be the application of satellite derived data sets to assess the aspired model system with respect 
to atmospheric water cycle components including clouds and related changes in the radiation budget. 

Within the MiKlip-DAPACLIP project  new precipitation products suitable for  the evaluation of  the MiKlip  prediction system are 
developed in close contact with the modelling community. These new data sets will be used to evaluate precipitation from global 
and regional decadal MiKlip hindcasts on a daily time scale, including the statistical analysis of extreme precipitation events.  

The final data products will cover the time period from 1988-2008 and will consist of daily data fields with several grid resolutions 
(1.0° x 1.0° and 2.5° x 2.5°; over Europe: 0.5°). The data set is based on an optimum combination of a dedicated in situ-based 
Global  Precipitation  Climatology  Centre  (GPCC)  precipitation  analyses  for  land  surface  areas  and  a  new  version  of  the  
satellite-derived  Hamburg  Ocean  Atmosphere  Parameters  and  fluxes  from  Satellite  Data  (HOAPS)  precipitation  analyses  for  
ocean surface areas.  An unprecedented feature in  comparison to  previous efforts  is  to  allow for  a  traceable estimation of  the 
uncertainty in the aspired data product. Over land the error information is retrieved from a optimized interpolation method that 
includes  a  kriging  procedure.  Over  the  ocean  a  1D-Var  retrieval  is  used  to  derive  the  precipitation  along  with  a  retrieval  
uncertainty from passive microwave data.  

This presentation will show first results of the improved precipitation data sets over land and ocean and their combination as well
 as the integration of this data in the model evaluation process.
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LONG TERM VARIATION OF TROPICAL CYCLONE IN THE LAST 
CENTURY (1891-2007)AND IN THE BEGINNING OF PRESENT 

CENTURY IN THE INDIAN PENINSULAR AND THE SOLAR INFLUENCE 
ON IT

Dhruba Banerjee
Swami Vivekananda Institute of Science and Technology

ABSTRACT
The variation of Tropical Cyclone (T.C.) in Indian peninsular first during (1800-1901) and then during20 years at the begriming of
 present century (1990-2009) have been studied. It is found that in last century the annual number of T.C. increased with higher 
rate7.8 per yr. than that in previous century2.5 per yr. but that was upto 1937 (roughly) and then it begins to decline. In fact, the 
gradient of variation- curve is of opposite sign before and after 1937. Three years moving average curve exhibits some clustering
 tendencies along with previous trend. Five years moving average curve shows maxima of T.C. occur during the decade 1940-50 
but after that time the frequency of T.C. continuously decreases up to the present time. Next we examine the different categories
 of  Cyclonic  Storms  (C.S.)  at  the  beginning  of  present  century  (1990-2009)  which  occurred  over  Bay  of  Bengal  (B.O.  B)  and  
Arabian Sea (A. R.S.) on East &West side of India respectively. The analysis reveals that although C.S frequency is more over 
BOB than that over ARS, The rate of increase of C.S frequency. over A.R.S is more than that over B.O.B. which ,in turn may 
indicate- a shifting of cyclone area from East to West in India. Furthermore, it is found that Monsoon tends to prohibit but Global 
Sea Surface Temperature (GSST) appears to help the formation of cyclonic storm during that period. Now to search for solar 
influence we find that in most of the cases the high value of SSN is associated with small number of total cyclone (C.S.). Further,
 analysis shows that, Sun’s Spot’s influence appears to be such that it basically opposes the formation of cyclone provided SSN 
exceeds certain critical value (roughly 90). In principle, the concept of critical SSN is very significant for any such natural event.
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EXTRAPOLATION OF IN-SITU MEASUREMENTS OF LAND SURFACE 
TEMPERATURE (LST) TO SATELLITE SPATIAL RESOLUTION

Annika Bork-Unkelbach 1 , Pierre Guillevic 2 , Frank Göttsche 1 , Folke Olesen 1

(1) Karlsruher Institut für Technologie , (2) Cooperative Institue for Climate and Satellites (CICS), North Carolina State University

ABSTRACT
Land surface temperature (LST) is an important quantity for the energy and water exchange between the Earth's surface and 
the  atmosphere  and  an  operational  parameter  of  weather  models.  The  Land  Surface  Analysis  -  Satellite Application  Facility  
(LSA-SAF) derives LST from JSG/SEVIRI data at  a high temporal  resolution of  15 minutes with a target accuracy of  +2°C. In 
order to validate satellite derived LST products KIT operates four permanent LST validation stations in different climate regions 
in Europe and Africa.
However,  a  reliable  validation  of  the  LSA-SAF LST product  requires  that  the  small  scale  in-situ  measurements  (~  10  m2)  are  
representative  for  satellite  pixels  the  size  of  about  5x5  km2.  Here,  we  present  a  method  for  extrapolating  the  ‘point  
measurements’ performed at the ground to satellite spatial resolution.
 
The method is called the ‘End-Member Cover Method’ [1] and is based on the assumption that different surface cover types in 
the visible  domain correspond to  relevant  spectral  End-Members in  the thermal  infrared domain.  Mixing ratios  of  the different  
surface cover types within each SEVIRI pixel are obtained with an object-based classification of high-resolution VIS/NIR satellite 
images.  The  pixel-wise  mixing  ratios  of  the  end-members  are  then  used  to  extrapolate  small  scale  station  LST  to  the  
corresponding  large  scale  LST,  i.e.  to  SEVIRI  pixel  size. Based  on  a  quality  assessment  of  the  classification  results,  the  
maximum error of the up-scaled at-ground LST is estimated.
 
Using  an  approach  by  Guillevic  et  al  [2],  the  representativeness  of  the  station’s  point  measurements  for  the  corresponding  
spectral  End-Members  is  investigated  by  comparing  LSTs  extrapolated  with  the  ‘End-Member  Cover  Method’ with  LSTs  
obtained from the Land Surface Model SETHYS.
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PERFORMANCE OF NOAA PATMOS-X CLOUD CLIMATE RECORD 
COMPARED TO SIMILAR RECORDS FROM EUMETSAT

Denis Botambekov 1 , Andrew Heidinger 2 , Michael Foster 1 , Andi Walther 1

(1) CIMSS Cooperative Institute for Meteorological Satellite Studies , (2) NOAA/NESDIS/STAR

ABSTRACT
The  AVHRR  Version  of  the  Pathfinder  Atmospheres  Extended  Dataset  (PATMOS-x)  data  has  been  updated  in  2012  and  
delivered again to the NOAA National Climatic Data Center (NCDC).  The improvements include an updated solar reflectance 
calibration,  the  use  of  the  new  NCEP  CFSR  Reanalysis  data  and  improved  cloud  algorithms.  2012  also  saw  the  first  public  
release of the EUMETSAT Climate Monitoring Satellite Application Facility (CM-SAF) AVHRR Cloud Climate Data-set.  We will 
explore the consistency of the latest versions of these new data sets.  In the past, these comparisons have focused on cloud 
amounts.  This analysis will focus on the properties of cloud height and cloud optical properties.  

In addition, PATMOS-x has been applied to NOAA GOES-Imager data.  GOES provides an ability to directly check the impact 
of and the ability to correct for the limited diurnal sampling of the AVHRR-based climate records.  The PATMOS-x GOES record
 currently spans from 2006-2012.
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LONGWAVE RADIATIVE EFFECT DUE TO OZONE ESTIMATED FROM 
METOP-A IASI OBSERVATIONS

Stamatia Doniki 1 , Lieven Clarisse 1 , Daniel Hurtmans 1 , Cathy Clerbaux 2 , Pierre-François Coheur 1

 , Helen M. Worden 3 , Kevin W. Bowman 4

(1) Université Libre de Bruxelles , (2) UPMC Univ. 6, Université St-Quentin, CNRS/INSU, LATMOS-IPSL, Paris, France; Université 
Libre de Bruxelles , (3) NCAR National Center of Atmospheric Research , (4) JPL Jet Propulsion Laboratory

ABSTRACT
Ozone  plays  an  important  role  in  the  radiative  budget  of  the  atmosphere,  and  notably  in  the  troposphere  where  it  acts  as  a  
greenhouse gas.  Satellite  measurements offer  a means to monitor  ozone concentrations globally  and its  variations over time, 
which  are  essential  for  relating  changes  in  radiative  forcing  to  changes  in  emissions  and  chemistry.  Advanced  hyperspectral  
infrared nadir instruments such as IASI have the advantage of global coverage day and night, and enhanced sensitivity in the 
troposphere, which make them of high relevance for quantifying the impact of ozone in the radiation balance. In this work, and 
following the methods presented by Worden et al. [2011] we show preliminary use of IASI for addressing these issues.

Specifically,  using retrieved ozone profiles  from MetOp-A Infrared Atmospheric  Sounding Interferometer  (IASI)  and the partial  
derivatives  of  spectral  radiances  with  respect  to  ozone  from  the  FORLI  algorithm,  we  calculate  the  sensitivity  of  outgoing  
longwave radiation (OLR) to the global vertical distribution of ozone for clear-sky conditions. We calculate top of the atmosphere 
instantaneous  radiative  kernels  (IRKs),  that  is  the  sensitivity  of  the  outgoing  longwave  radiative  flux  to  the  global  vertical  
distribution of ozone. To deal with the angular dependence of the observations, we estimate the anisotropy, from existing IASI 
observations and forward simulations of a RTM, using a Gaussian Quadrature method. For computational efficiency we create 
look-up tables  with  the  anisotropy  factors.  It  is  then possible  to  calculate  the  top  of  the  atmosphere  longwave radiative  effect  
(LWRE), i.e., the reduction in OLR due to absorption by ozone. A discrimination between the effects due to the tropospheric and 
stratospheric ozone subcolumns is made. If time allows, some first results for the LWRE will be shown.
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INTEGRATING GROUND BASED AND SATELLITE DATA FOR SNOW 
DEPTH MAPPING

Alexandru Dumitrescu , Oana Nicola
National Meteorological Administration of Romania

ABSTRACT
The Romanian National Meteorological Administration provides daily snow depth maps using a multivariate geostatistic model, 
which uses auxiliary predictors like elevation, distance to the sea, topographic indices, longitude and latitude. These maps are 
based on snow data measured in the weather  stations network.  In this  study we proposed a methodology for  producing daily  
snow depth maps using a combination of ground based snow depth observations and snow cover extent information extracted 
from geostationary satellite images. Satellite data used in this study is represented by daily Level 3 product of the Land Surface 
Analysis Satellite Application Facility ( LSA SAF). The algorithm for the Snow Cover product uses pre-processed MSG radiances
 (of channels 1, 2, 3, 4) and brightness temperatures (of channels 4, 9 and 10) together with land surface temperature (LST) and 
solar/satellite  angles  to  classify  each  pixel  of  the  land  areas.  First,  the  deriving  of  the  snow  cover  for  each  satellite  scene  
produces a full  resolution snow cover  map each 15 minutes and after  that,  a  daily  composite snow cover  map is  obtained by 
temporal  integration  of  all  available  snow  cover  maps  (at  15  minutes)  from  the  previous  24-hour  period.  Based  on  satellite  
information,  a  new  virtual  snow  stations  network  with  zero  snow  depth  values  was  generated.  Using  the  original  and  virtual  
stations  network  a  new  set  of  improved  snow  depth  maps  were  produced,  based  on  the  same  geostatistical  model  with  a  
densified number of observations. The maps were produced with a spatial resolution of 1 km x 1 km. R Language for Statistical 
Computing  was  used  for  the  statistical  analysis  (data  control,  regression  analysis,  scripting  development,  geostatistical  
interpolation, and validation analysis) and GDAL - Geospatial Data Abstraction Library was used for preprocessing satellite data.
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SIMPLE MODELS TO COMPUTE SOLAR GLOBAL IRRADIANCE FROM 
THE CMSAF PRODUCT CLOUD FRACTIONAL COVERAGE

Alexandru Dumitrescu 1 , Viorel Badescu 2

(1) National Meteorological Administration of Romania , (2) Polytechnic University of Bucharest, Romania

ABSTRACT
Simple models are proposed to compute solar global irradiance by using the Cloud Fractional Coverage (CFC) product of the 
Climate Monitoring Satellite Application Facility (CMSAF). The cloudy sky models based on CFC (n, for short) are compared with
 cloudy sky models based on ground-based estimates of point cloudiness (C, for short). Two models were proposed for clear sky 
and overcast sky defined as n=0 and n=1, respectively. The models are linear in the cosine of the zenith angle Z. Two types of 
cloudy sky regression models were built on the basis of these clear sky and overcast sky models. Eight cloudy sky models based
 on n have been tested in  one particular  Romanian location (Timisoara).  Three cloudiness classes are defined in  terms of  the 
Cloud Fractional Coverage n: n=0÷0.3, 0.3÷0.7 and 0.7÷1, respectively. The bias error is good or good enough for all cloudiness 
classes.  The  spreading  error  is  good  for  n=0÷0.3;  good  enough  for  n=0.3÷0.7  and  poor  for  n>0.7.  For  low  zenith  angle  
(Z=0º÷30º) the bias error of the eight models is generally good enough or poor .  The accuracy is good or good enough for all  
models  in  case  Z<70º  but  it  is  poor  at  larger  values  of  Z.  Generally,  best  fit  models  based  on  C  perform  better  than  best  fit  
models based on n.
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FOREST FIRE MANAGEMENT: AN OPERATIONAL APPROACH WITH 
SEVIRI AND MODIS DATA

Roberto Fabrizi 1 , Antonio Gómez 2 , Bruno Perez 2

(1) Ingeniería de Sistemas para la Defensa de España (Isdefe) , (2) INSA Ingeniería y Servicios Aeroespaciales S.A.

ABSTRACT
Forest fires can be a major ecological disturbance agent that modifies landscapes, especially when normal fire frequencies and 
/or intensities are modified. The main negative fire effects are vegetation biomass loss, soil  degradation, and greenhouse gas 
emissions. In the worst cases, fires cause not only natural and economical but also human losses (for example, 2007 fire season
 in  Greece).  A  comprehensive  study  of  a  fire  event  requires  early  warning,  crisis  monitoring  and,  after  the  fire  occurs,  the  
interpretation of causal factors, fire effects and ecosystem responses, in a wide range of spatial (local to regional) and temporal 
(short to long term) scales. However, the lack of data, standard methodologies and economic resources makes this assessment 
often difficult and/or incomplete. Therefore, analysis of a fire event is usually centered in a post-fire evaluation of the burnt area 
and,  in  some cases,  in  the  fire  risk  estimation.  Wildfires  show marked seasonal  and diurnal  cycles  and can vary  widely  in  its  
spatial location. Satellite Earth Observation is actually the only method able to provide repetitive data at the spatial and temporal 
scales  necessary  for  detecting,  quantifying  and  monitoring  this  activity,  and  for  understanding  the  regional  and  inter-annual  
variations involved. Therefore, INSA proposed several fire products, integrated in a geoportal (webGIS), in order to support the 
crisis management:

Fire  monitoring  -the  geographic  location  of  the  hot  spots  and  associated  parameters,  and  cloud  mask.  Fire  detection  
algorithm has been developed in order to detect actives fires in the Iberian Peninsula with MSG SEVIRI (5 min and 15 
min- delivery frequency) and MODIS (4 and 6 times per day). The algorithm is based on contextual approach selecting 
pixels  which  could  potentially  be  fires  and  afterwards  confirms  the  pixels  by  comparing  the  potential  fires  with  their  
immediate  neighbors.  In  addition,  the  algorithm  retrieves  temperature  and  burning  area  of  hotspots  following  an  
enhanced  Dozier’s approach and the fire radiative power.

Rapid burned area mapping -by the daily MODIS acquisition and processing, between 1 and 7 day after fire extinction.

Recovery:  Recovery  products  are  intended  for  an  in-depth  analysis  of  fire  event,  e.g.  damage  assessment  or  a  
synthesis of the fire event. High resolution fire perimeter can be provided at the end of the fire season, for fire inventory.

Finally, fire products are completed by an automatic report which describes the fire event, evolution and damages, as well as the
 information  included  in  other  thematic  layers  (population,  roads,  infrastructures,  vegetation  cover  and  type,  etc.)  for  the  
extraction of the affected population and resources.
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OVERVIEW OF CLIMATE DATA RECORDS OF THE EUMETSAT 
SATELLITE APPLICATION FACILITY ON CLIMATE MONITORING
Petra Fuchs , Nathalie Selbach , Christian Koziar , Diana Stein , Britta Thies , Jinghong Tan

DWD Deutscher Wetterdienst

ABSTRACT
The  EUMETSAT  Satellite  Application  Facility  on  Climate  Monitoring  (CM  SAF)  generates,  archives  and  distributes  widely  
recognized high-quality satellite-derived products and services relevant for climate monitoring. Several data sets have already 
been released by CM SAF. Users have access to many parameters of the water and energy cycle based on operational satellite 
instruments. The time series of the climate data sets range from 8 to about 30 years. The Climate Data Records (CDR) based on
 geostationary satellite data have a regional coverage (METEOSAT disk), while those based on polar orbiting satellites have a 
global coverage. CM SAF is offering CDRs generated from the MVIRI, SEVIRI and GERB instruments onboard the METEOSAT 
series as well  as AVHRR, ATOVS and SSM/I on different polar orbiting satellites.  These CDRs are made available via a web 
user interface which also allows to apply post-processing procedures, such as the extraction of sub-areas or re-projection. 

Further  climate  data  records  will  be  released  until  the  end  of  the  current  project  phase  (CDOP-2),  covering  several  cloud  
parameters,  surface  albedo,  radiation  fluxes  at  top  of  the  atmosphere  and  at  the  surface,  aerosols,  precipitation  as  well  as  
different  water  vapour  parameters and fluxes.  These will  be derived from different  sensors onboard operational  geostationary 
and  polar  orbiting  satellites  including  instruments  such  as  (A)TOVS,  AVHRR (in  GAC resolution),  SSM/I  and  SSMIS,  GERB,  
MVIRI and SEVIRI. As for the already released data sets, different areas of the globe will be covered depending on the satellite 
type. 

This  presentation will  give an overview of  the current  and planned re-processing activities  at  the CM SAF. It  will  describe the 
data sets as well as the user access to all CM SAF products and services.
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MSG IMAGE SEQUENCES REVEAL HOW AIR POLLUTION AEROSOLS 
INDUCE FULLY CLOUDY REGIME OF MARINE STRATOCUMULUS

Tom Goren , Daniel Rosenfeld
The Hebrew University

ABSTRACT
We documented the evolution of cloud systems by analyzing the cloud morphology and microstructure of marine stratocumulus 
in long sequences of the Meteosat Second Generation (MSG) geostationary satellite images. The Marine Stratocumulus clouds 
cover large areas over the oceans. They appear in two main regimes of open and closed cells. The cloud cover is nearly 100% in
 the closed cells, whereas the open cells have cloud cover that is typically < 65%. Closed cells are drizzling only lightly and when 
they start to drizzle heavily they typically break into open cells. It was previously shown that aerosols that suppress drizzle can 
also delay or prevent the opening of the closed cells. The possible role of aerosols in regime change is important because the 
respective change in cloud cover has a big impact  on the amount of  reflected solar  radiation from the clouds,  thus potentially  
constitutes a very large aerosol indirect radiative forcing. Satellite snapshots frequently show patterns of open and closed cells 
with  little  indication  for  their  origins,  except  for  highly  linear  ship  tracks.  We will  show two  examples  in  which  we  tracked  the  
evolution of large areas of closed cells that turned out to have anthropogenic origins. In one case ship emissions caused ship 
tracks that expanded and merged to form vast area of closed cells in the size of about 600×600 km. In the second case closed 
cells  covered the  entire  north  east  Atlantic  Ocean,  as  if  the  clouds were  huge ship  tracks  off  the  British  Islands and Western  
Europe.  The rate  at  which  the  closed cells  became sufficiently  clean for  breaking  into  open cells  was deduced by  the  rate  of  
increasing cloud drop effective radius and the subsequent transition into open cells, which formed after 2-4 days. Calculations of 
the radiative  forcing from the clouds showed a significant  negative  radiative  forcing,  mainly  caused by the cloud cover  effect.  
Without the continuous analysis of the cloud development it would not have been possible to ascribe the extensive cloud cover 
and the related large negative radiative forcing to anthropogenic aerosols.
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EMPIRICAL STATISTICAL MODELING OF SEASONAL CLIMATE 
(RAINFALL) PREDICTION OVER SOUTHERN ETHIOPIA

Wondimu Hailesilassie 1 , Gizaw Tsidu 2

(1) National Meteorological Agency , (2) Addis Ababa University

ABSTRACT
Statistical-empirical  models  were  developed  to  investigate  how  global  rainfall  predictors  relate  to  the  March-May  (MAM)  and  
September-October  (SON)  rainfall  seasons  over  southern  Ethiopia.  Potential  users  of  seasonal  to  interannual  climate  
predictions were often interested in forecasts of seasonal rainfall anomalies. Such information can be crucial for early warning of 
socio-economic  disasters  associated  with  extreme  rainfall  anomalies  over  the  study  area.    Farmers  could  make  better  
management  decisions  if  they  had  a  better  assessment  of  the  forthcoming  season.  Data  utilized  in  this  study  include  station  
rainfall  data,  oceanic  and  atmospheric  indices.  Because  of  the  spatial  variations  in  the  interannual  variability  and  the  annual  
cycle of rainfall, an agglomerative hierarchical approach and Ward’s minimum variance method of Cluster analyses were used to
 delineate a network of 21 stations over study area into five homogeneous rainfall regions in order to derive rainfall indices. Time 
series  generated  from  the  delineated  regions  were  later  used  in  the  rainfall/teleconnection  indices  analyses.  The  methods  
employed  were  correlation  analysis,  multiple  linear  regressions.  In  a  preliminary  step,  in  order  to  identify  the  most  influential  
rainfall  predictor,  a  correlation  matrix  and  stepwise  regression  of  the  specified  predictors  with  different  lags  were  analyzed.  
Results revealed that SST variations and atmospheric anomalies were the main derivers of seasonal rainfall variability. Although
 SSTs account for the majority of variance in seasonal rainfall, a moderate improvement of rainfall prediction was achieved with 
the inclusion of atmospheric indices in prediction models. When the adjusted coefficient of determination (Adj.R2) is considered, 
the September-October (SON) rainfall explained by the model ranges from 67.3% - 91.9%, while the March-May (MAM) rainfall 
explained by the model ranges from 52.6%-77.7%. An inspection of the results of the model validation using different statistics 
clearly  indicates  that  the  models  are  reproducing  and  describing  the  pattern  of  the  rainfall  for  the  sites  of  interest.  Therefore  
these models can be exploited further in operational seasonal climate prediction over southern Ethiopia.
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NIGHT-TIME SURFACE URBAN HEAT ISLAND IN THE CITY OF 
KRAKOW (POLAND)DETERMINED WITH THE USE OF NOAA/AVHRR 

DATA
Monika Hajto 1 , Jakub Walawender 2 , Piotr Struzik 1

(1) IMGW-PIB Institute of Meteorology and Water Management - National Research Institute , (2) IMGW-PIB Institute of Meteorology 
and Water Management - National Research Institute & Jagiellonian University

ABSTRACT
One  of  the  most  important  anthropogenic  modification  of  local  climate  is  urban  heat  island  (UHI)  effect.  UHI  phenomenon  is  
defined as the occurrence of higher air temperature (AT) in built-up areas of cities in comparison to more vegetated surrounding 
areas.  Satellite  remote  sensing  in  thermal  infrared  (TIR)  spectral  range  enables  observations  of  surface  urban  heat  island  
(SUHI). SUHI is determined on the basis of land surface temperature (LST). It is assumed that at night AT and LST distribution 
observed over various land use/land cover (LULC) are similar, so the thermal contrast of AT and LST may be comparable. This 
is especially significant because the UHI intensity is the highest at night.

Cloudless, night-time NOAA/AVHRR images of Krakow and the surroundings recorded in the warm months (April-September) 
between 2001 and 2005 were selected and pre-processed. Next, LST maps were created. Basic zonal statistics of LST values 
were calculated for  different  LULC types.  Spatial  analyses were done with the use of  GIS tools.  Average night-time LST map 
together with the zonal statistics are presented.

Additionally, for each satellite image AT observations from 2 weather stations (WS) were collected. The first WS was located in 
the built-up area, the second one - in the suburbs, at the airport. The average LST values were estimated from the LST pixels 
located within 1 km around the sites of the weather stations. Air temperature differences between the measurement sites were 
compared with the corresponding satellite-derived land surface temperature differences.

This study applies NOAA/AVHRR data to long-term investigations of SUHI in Krakow. An attempt of finding correlations between
 AT and LST night-time observations is also made.
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NEXT GENERATION GLOBAL PRECIPITATION CLIMATOLOGY 
PROJECT (GPCP) DATA PRODUCTS

George Huffman
NASA Goddard Space Flight Center

ABSTRACT
The suite of current GPCP precipitation products (Version 2) has become a science community standard, 
having  been  cited  in  over  1300  journal  articles. These  products  are  the  precipitation  component  of  an  
internationally coordinated set of satellite-based global products dealing with the Earth’s water and energy 
cycles,  under  the  auspices  of  the  GEWEX  Data  and  Assessment  Panel  (GDAP)  of  the  World  Climate  
Research  Program  (WCRP). The  current  monthly  (1979-present),  pentad  (1979-present),  and  daily  
products (1997-present) have been developed by research groups over the last 15 years and are produced
 by a consortium of those groups, supported and sometimes funded by various agencies.  
 
Now  the  NASA  Making  Earth  System  Data  Records  for  Use  in  Research  Environments  (MEaSUREs)  
program has  funded  a  project  to  develop  the  next  generation  (Version  3)  of  GPCP merged  precipitation  
products, which will involve a very large shift to new data streams, modern Level 2 algorithms, advanced 
merger  techniques,  and  finer  time  and  space  resolutions,  all  within  a  Climate  Data  Record  (CDR)  
framework. The expected products and their periods of record are:
 

1979-present at the monthly and pentad time scales,
1982-present for daily, and
1998-present for 3-hourly.

Compared to Version 2, this is a significant expansion of the daily record, and the 3-hourly data are a new 
effort.
 
In  Version  3  the  3-hourly  estimates  will  be  based  on  the  Integrated  Multi-satellitE  Retrievals  for  GPM  
(IMERG) data, the daily estimates will be based on IMERG and the Precipitation Estimation from Remote 
Sensing  Information  using  Artificial  Neural  Network  algorithm  (PERSIANN),  the  pentad  product  will  be  
computed as an accumulation of the daily, and the microwave estimates used in the monthly product will  
be  based  on  the  Goddard  Profiling  Algorithm  (GPROF). As  in  Version  2,  the  monthly  Satellite-Gauge  
product will serve as the reference with which the shorter-interval products are forced to be (approximately)
 consistent. As well, we plan to extend this work to joint observation-model products.
 
This presentation will describe early and planned activities. For example, even while the various Version 3
 products are started up, Version 2 products will continue to be produced to ensure continuity of operations 
for the user community.
 

263

113



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 497

SESSION 2: CLIMATEPOSTER PRESENTATION

EXPLOITING UV RANGE IN SMAC ATMOSPHERIC CORRECTION FOR 
SAL PRODUCT OF CM-SAF

Emmihenna Jääskeläinen , Terhikki Manninen , Aku Riihelä
FMI Finnish Meteorological Institute

ABSTRACT
The  surface  albedo  product  SAL,  processed  by  the  CM-SAF  project,  is  based  on  NOAA/AVHRR  and  METOP/AVHRR  
instrument  data.  In  order  to  estimate  the  surface  albedo,  the  effect  of  the  atmosphere  has  to  be  removed  from the  observed  
surface reflectances. Currently the atmospheric correction is carried out using the SMAC algorithm, which is designed to be fast 
technique and hence especially useful when huge amounts of data have to be processed. The main input parameter needed is 
the aerosol optical depth at wavelength 550 nm. Unfortunately, reliable AOD values are not available globally for the time range 
of  interest  from  the  climate  point  of  view.  Therefore  the  current  CLARA-SAL  time  series  1982-2009  was  calculated  using  a  
constant AOD=0.1 assumption, which permits postprocessing by reverse engineering. 

For the future versions of the SAL time series a better solution for the atmospheric correction estimation is sought for.   Deriving
 both the atmosphere and surface properties using just the visible and near infrared channel reflectances is an ill posed problem, 
as there are more unknowns than independent measured parameters. If AOD at the UV wavelength range is known, the AOD at 
wavelength 550 can be estimated from it. Adding an additional independent measured quantity (AOD at UV range) in the system
 should improve the surface albedo estimation accuracy at the red and NIR channels. We demonstrate the effect of including UV 
data in the AVHRR processing chain on the basis of a few case studies. A few   typical values AOD values are chosen and the 
SMAC algorithms is calculated by deriving the input values for the AOD at 550 in three different ways: 1) the AOD values are 
calculated on the basis of the AOD values in the UV range, 2) the true AOD values and 3) the constant value 0.1. Results from 
these three simulations are then compared. So far preliminary results from these comparisons have been promising.
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EVALUATION OF CM SAF CLARA-A1 AND ESA-CLOUD-CCI CLOUD 
AMOUNT AND CLOUD TOP HEIGHT INFORMATION USING 

CALIPSO-CALIOP DATA
Karl-Göran Karlsson

SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
The  efficiency  of  cloud  detection  and  the  accuracy  of  cloud  top  height  retrievals  are  investigated  for  two  different  cloud  
processing methods using reference cloud datasets from the CALIPSO-CALIOP cloud lidar. The first method is the NWC SAF 
Polar Platform System cloud processing package (PPS) which was used for the compilation of the first edition of the CM SAF 
Cloud,  Albedo  and  Radiation  dataset  from  AVHRR  data  (CLARA-A1).  The  second  method  is  the  Oxford-RAL  Retrieval  of  
Aerosol and Cloud (ORAC) algorithm which is currently used for compilation of cloud datasets for the ESA-CLOUD-CCI project. 
The first method is based on the principles of multispectral thresholding using dynamically adjusted thresholds prepared by the 
simulation of cloud-free radiances using radiative transfer models. The second method is a physical retrieval algorithm based on 
the principles of optimal estimation. 

Cloud retrievals are inter-compared and evaluated using optimally matched CALIPSO-CALIOP and NOAA-18/AVHRR full orbits 
in  the  period  2007-2009.  By  a  combined  use  of  1  km  and  5  km  resolution  CALIOP  datasets  it  is  possible  to  investigate  the  
sensitivity  of  cloud  detection  for  the  two  methods  to  the  optical  thicknesses  of  CALIOP-observed  cloud  layers.  In  addition,  
the occurrence of general misclassifications of cloud-free and cloudy conditions with no direct dependence on observed cloud 
thicknesses is also revealed. Because of the global coverage and the distribution of cases over several years it is possible to 
investigate also geographical performance differences as well as the sensitivity to the illumination situation (e.g., day, twilight or 
night conditions). 
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THE USE OF NDVI IN THE STUDY OF ARIDIZATION IN THE 
ALTAI-SAYAN MMOUNTAINOUS COUNTRY

Nina Kocheeva
Gorno-Altaisk State University

ABSTRACT
The Altai-Sayan mountainous country (ASMC) is situated almost in the centre of Eurasia. It is characterized by a high degree of 
relief  ruggedness  and  relative  proximity  of  glacial,  taiga,  and  arid  landscapes.  Some  of  its  territories  fall  under  moderate  
economic influence that makes them a good example for studying the trends of climate change processes and the reaction of 
environmental components to these changes. The purpose of the study was to reveal the orientation of aridization processes in 
the ASMC. The territory of the Southeastern Altai  was chosen as a model area. Two basic methods of estimation were used; 
their  results  were compared with  each other  and with  the data  of  the frame landscape plan of  the territory  of  Kosh-Agachsky 
administrative  district  of  the  Altai  Republic,  which  is  completely  contained  within  the  Southeastern  Altai.  We  used  free  NDVI  
MODIS  data  for  various  grid  resolutions  calculated  on  the  basis  of  a  16-day  interval.  Data  with  a  resolution  of  500  meters  
(MOD13A1) was accepted as a basis. To define the trend of dynamics of the index from 2000 to 2012, total values of NDVI on 
the studied territory were calculated. A steady trend was not revealed. The variability of values of the index allows us to estimate 
the size and speed of changes in the vegetative cover. In some years, the fluctuation in total NDVI values reached 10 %, and 
their standard deviation for the entire period was 3.83 %. In the whole NDVI, essential differences took place at small values of 
annual  change  among  separate  sites  of  the  Southeastern  Altai  province,  because  the  relief  ruggedness  and  different  slope  
expositions create different microclimatic conditions there. Decrease in NDVI by 0.1 points or more in a year (compared to the 
previous year) occurred at least once on 43% of the territory of the Southeastern Altai province for the period of 2000-2012, and 
on 3% of the area, single fluctuations exceeded 0.2 points. To reveal the territories most liable to changes, a map of values of 
standard deviation index was made. In this case, the standard deviation was calculated on the basis of absolute index values, 
which varied within the limits of -1 to +1, which is why the results slightly differed from the previous calculation executed on the 
basis  of  relative  indexes  (percentage  to  the  indexes  of  2000).  Nevertheless,  it  is  possible  to  state  that  the  areas  with  
considerable annual  differences in NDVI (more than 0.1) are not  large and consist  of  about 70 square km. (0.5 % of the total  
area of the region). The territories liable to sharp drops in the index values have dispersed focal character; the irrigation areas 
are  characterized  by  high  drops  in  NDVI.  The  conducted  research  has  great  importance  because  of  the  complexity  of  the  
obtained results. The results obtained with the use of NDVI enable quantitative confirmation of high sensitivity of the territory to 
any influences and vulnerability of mountain ecosystems.
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SATELLITE-BASED RADIATION CLIMATOLOGY: STATISTICAL 
ANALYSIS OF INHOMOGENEITIES AND ADJUSTMENTS

Stefan Krähenmann 1 , Bodo Ahrens 2 , Jörg Trentmann 3 , Andre Obregon 3

(1) Goethe University Frankfurt , (2) University of Frankfurt , (3) German Meteorological Service

ABSTRACT
Recently, a 23 year long (1983-2005) continuous surface solar irradiance (SIS) climate data record (CDR) has been generated 
basing  on  the  visible  channel  (0.45-1  μm)  of  the  MVIRI  radiometer  onboard  the  geostationary  Meteosat  First  Generation  
platform. Here, it is assessed whether a homogeneous extension of the SIS CDR into present is possible with the narrow-band 
channels  of  SEVIRI  (0.6  μm  and  0.8  μm)  onboard  the  Meteosat  Second  Generation  satellites.  An  automated  procedure  to  
detect  shift  inhomogeneities  in  the  CDR  (1983-present)  is  applied,  which  combines  the  Standard  Normal  Homogeneity  Test  
(SNHT)  and  a  penalised  F-Test.  Shift  detection  is  done  comparing  the  SIS  time  series  with  a  weighted  average  of  ground  
stations,  in  accordance  with  statistical  significance.  Several  stations  of  the  Baseline  Surface  Radiation  Network  (BSRN)  and  
about  50  stations  of  the  Global  Energy  Balance  Archive  (GEBA)  over  Europe  are  used  as  the  ground-based  reference.  The  
analysis indicates several breaks in the CDR between 1987 and 1994 due to changes in the satellite instruments and a major 
break  in  2005  when  the  MVIRI  radiometer  was  replaced  by  the  narrow-band  SEVIRI  radiometer.  Homogenisation  is  done  
applying a mean shift correction depending on the shift size of any segment between two break points to the segment with the 
smallest  bias relative to  the ground stations.  Corrections are applied to the European region only  and for  the most  significant  
breaks  that  can  be  related  to  satellite  changes.  To  account  for  seasonal  dependence  of  the  mean  shifts  the  correction  is  
performed independently for each calendar month. In comparison to the ground-based reference the homogenised CDR shows 
an improvement over the original CDR in terms of anomaly correlation and bias.
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DETERMINING THE VALUES OF INSTABILITY INDICES DURING 
THUNDERSTORMS IN ALTAI REPUBLIC

Svetlana Krechetova
Gorno-Altaisk state University

ABSTRACT
A  small  group  of  staff  of  the  Gorno-Altaysk  state  university  study  thunder-storms  in  the  Altai  Republic  by  observation  of  
meteorological  stations.  At the  meteorological  stations dedicated to  thunder-storms the date and time of passing thunder 
storms are recorded. We studied the records of thunder-storms at ten meteorological stations from 1955 to 2011.  We learned 
that recently there has been a strong change in the duration of passing thunderstorms.  The majority of thunder-storms passed 
after 12 o'clock in the afternoon.  This has created a higher risk of forest fires and lightning strikes to power lines. 

At  12 to  1  pm local  time the satellites  TERRA and AQUA fly  over  the Altai  Republic  territory.On these platforms are installed 
spectro  radiometer  equipment  by  the  name  of  MODIS.  MOD07_L2  show  indexes  of  instability  in  the  atmosphere  with  the  
following names: KIND, LIFT, TOTAL TOTAL. From these indexes it is possible to predict a thunder-storm.

We concluded that in the territory of The Altai Republic of 75% of thunder-storms occur when values of the KIND index are more 
than 14, the TOTAL TOTAL index more than 39 and the LIFT index values are lower 7,36. Some index values and features for 
thunder-storms in the different regions of Altai Republic have also been recorded. As part of this thesis we want to describe in 
detail our research into these results.
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IMPROVEMENT OF HIRS OLR CDR INTER-SATELLITE CALIBRATION 
USING IASI OBSERVATIONS

Hai-Tien Lee 1 , Robert G. Ellingson 2

(1) University of Maryland , (2) Florida State University

ABSTRACT
The  High-resolution  Infrared  Radiation  Sounder  (HIRS)  instruments  onboard  NOAA  TIROS-N  series  and  Eumetsat  Metop  
satellites provide operational global atmospheric sounding observations from 1979 to the present. The HIRS OLR climate data 
record (CDR) derived from HIRS radiance observations is the longest continuous outgoing longwave radiation (OLR) time series
 data set. It was generated with the entire reprocessed HIRS Level-1b data archive and has been regularly extended. The current
 release  version  2.2  covering  1979  to  2010  is  available  through  the  NCDC  Climate  Data  Record  Program  website.  Recent  
diagnostic  studies  (Lee  et  al.  (2009,  2010),  Lee  and  Ellingson  (2012),  Robertson  and  Lee  (2012))  have  shown  discontinuity  
artifacts that are linked to inconsistencies in the OLR retrievals between variant versions of HIRS instruments (HIRS/2, 2I, 3 and 
4).  This  subsequently  revealed  deficiencies  in  current  intersatellite  calibration  methodology  that  is  heavily  weighted  on  polar  
cases.  We  have  developed  a  strategy  to  improve  the  accuracy  of  the  intersatellite  calibration  and  ultimately  to  improve  the  
continuity  and stability  of  the HIRS OLR CDR by using global  IASI  spectral  radiance observations (Level-1c  data)  to  emulate  
collocated,  simultaneous  radiance  observations  from  different  HIRS  instruments.  This  data  set  allows  us  to  quantify  OLR  
retrieval biases on a global basis with scene/region-stratification that can be incorporated into the revised intersatellite calibration
 scheme.  Furthermore,  this  data  set  can  act  as  an  observational  test  bed  that  allows  us  to  evaluate  new  OLR  estimation  
algorithms for optimized retrieval consistency given instrument spectral variations. In this presentation, we will show preliminary 
results  covering  the  construction  of  an  emulated  radiance  data  set  for  all  historical  HIRS  instruments,  the  quantification  of  
inter-satellite OLR retrieval biases, and the evaluation of alternative OLR estimation algorithms.
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SIMULATING AND FORECASTING THE ARIDITY INDEX FOR DOBRUJA
 REGION (ROMANIA) USING NEW METHODS

Marius Lungu 1 , Panaitescu Liliana 2 , Constantin Ilie 3 , Melnic Lucia 3

(1) University Ovidius Constanta, Faculty of Natural Sciences , (2) University Ovidius Constanta, Faculty of Natural Sciences , (3) 
University Ovidius Constanta, Faculty of Engineering

ABSTRACT
Knowledge about  aridity  is  necessary  in  order  to  explain  the features of  the geographic  landscape and for  the rational  use of  
water resources in Dobrudja. Aridity represents a permanent and great climatic hazard for a given territory. The water resources 
and its quality are continually decreasing and these aspects represent a severely limiting factor, both for Dobrudja and for the 
world, especially given the increase of aridity due to the global warming forecast by some climatic scenarios. Europe, especially 
the  southern  regions,  as  well  as  North  America  or  Asia  will  suffer  from  marked  dryness,  scorching  heat,  lack  of  water  and  
reduced agricultural productions. Other scenarios evaluate the impact of global climatic modifications in Romania, showing that 
aridity will be accentuated during the vegetation period of crops in the southern and south-eastern regions of Romania. As it is 
used here, aridity indicator Emm. De Martonne (Iar-DM)is calculated as a ratio between the precipitation mean (P) and the sum 
of  the  average  air  temperature  plus  a  constant  equal  to  10,  on  certain  periods.  Three  other  indicators  were  taken  into  
account: the UNESCO aridity indicator (Iar-P/ETo), the Thornthwaite aridity indicator (Iar–TH) and the annual climatic water deficit 
(DEF).  The  simulation  of  the  Iar-DM  was  made  using  a  feedforward  artificial  neural  network  with  backpropagation  learning  
algorithm. The difference between simulated values and real  values was smaller  than 0.037%. Also,  the ANN was used to 
determine the simulated tendency of  Iar-DM  relative  to  the temperature  and precipitation.  A 3D graphic  was used to  evaluate  
this tendency and the dynamics of Iar-DM considering the input new data of the ANN in arithmetic progression.

This  article  also  examines  the  risk  of  spreading  of  the  aridity  phenomenon  and  suggests  the  improvement  of  the  water  
management system for agriculture in Dobrudja. 
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SUBSEQUENT ATMOSPHERIC CORRECTION OF THE CLARA-SAL 
SURFACE ALBEDO TIME SERIES 1982-2009

Terhikki Manninen , Aku Riihelä , Emmihenna Jääskeläinen
FMI Finnish Meteorological Institute

ABSTRACT
The  recently  presented  global  surface  albedo  time  series  CLARA-SAL  covering  the  years  1982-2009  is  processed  using  
constant  atmospheric  optical  depth 0.1,  because at  the time of  the processing of  the SAL time series there was not  sufficient  
AOD information available globally during all the years in question to support a high quality atmospheric correction. As the AOD 
value used for every image and pixel is the same, it is possible to carry out a postprocessing of the atmospheric correction, if one
 just has AOD-information in the area of interest. The postprocessing is based on simulations of the effect on the erroneous AOD 
value  on the surface albedo and the atmospheric correction procedure carried out in the SAL processing, i.e. the running the 
SMAC algorithm. It is shown, that albedo retrieval in areas of moderate AOD values does not markedly suffer from the constant 
AOD  assumption.  However,  rainforests  and  other  areas  with  thick  atmosphere  are  certainly  affected  by  carrying  out  the  
atmospheric  correction  using  an  AOD  value  far  from  the  true  one.  Example  cases  are  calculated  1)  to  demonstrate  how  to  
subsequently  make  the  atmospheric  correction  and  2)  to  quantify  the  loss  in  accuracy  due  to  the  constant  atmosphere  
assumption.
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THE IMPACT OF LAND USE AND LAND COVER CHANGES ON LAND 
SURFACE TEMPERATURE OF ADDIS ABABA CITY, ETHIOPIA

Daniel Mbithi
Ministry of Environment and Mineral Resources, Kenya

ABSTRACT
Urbanization has been a major force of Land Use Land Cover (LULC) throughout human history that has had a great impact on 
climate change.

To  evaluate  the  effects  of  atmospheric  correction,  NDVI  was  calculated  from  both  the  original  image  and  atmospherically  
corrected image by using the NDVI formula.

To derive emissivity image the NDVI equation was written in the spatial modeler of ERDAS.

This  study  has  examined  LULC  changes  in  the  capital  of  Ethiopia,  Addis  Ababa  from  1986  to  2010.  Urban/built-up  areas  
expanded dramatically, while agricultural land and forest declined.

Barren  land  increased,  mainly  in  the  boundary  areas  between  forest  and  dry  agricultural  fields,  especially  in  steeply  sloping  
areas. The observed changes in LULC were largely attributed to population pressure on the land, a rapidly growing infrastructure
 and poor land use planning. Changes in LULC were accompanied by changes in Land Surface Temperature (LST). This could 
lead  to  an  intensive  urban  heat  island  (UHI)  effect  in  the  urban  areas.  The  abundance  of  forest  was  an  important  factor  that  
influenced LST.

Moreover, temperature differences between the urban/built-up and the surrounding rural areas significantly widened. 

The  study  assessed  the  UHI  spatial  patterns  and  temporal  variations  in  the  Addis  Ababa  city.  The  urban-rural  temperature  
differences between the urban core and its surrounding areas show a maximum difference of more than 20 degrees centigrade.

Greening of the urban set up is highly recommended in this study.
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EUROPEAN SPACE AGENCY CLIMATE CHANGE INITIATIVE FOR SEA 
SURFACE TEMPERATURE

Chris Merchant 1 , Nick Rayner 2 , Gary Corlett 3 , Owen Embury 1 , Craig Donlon 4

(1) University of Edinburgh , (2) Met Office , (3) University of Leicester , (4) ESA

ABSTRACT
The European Space Agency created the Climate Change Initiative (CCI) to maximize the usefulness of Earth Observations to 
climate science. Sea surface temperature (SST) is an essential climate variable to which satellite observations make a crucial 
contribution, and is one of the projects within the CCI programme. This presentation gives an overview of the SST CCI project, 
focussing  on  innovations  intended  to  create  a  valuable  and  unique  climate  data  record  (CDR)  for  SST.  A  CDR  must  have  
sufficient “consistency … in time and space to determine climate variability and change”. In SST CCI, the target is to bring SSTs 
from all included satellites to be (i) consistent with each other at the level of 0.1 K, and (ii) biased less than 0.1 K for all regions 
across the global oceans. Another crucial aspect is consistency in time, and the target for the stability of observation is 5 mK/yr. 
Lastly, to maximize the benefit to climate users, the data record is realised independently of in situ observations. To achieve this 
across 20 years, 3 Along Track Scanning Radiometers (ATSRs) and 8 Advanced Very High Resolution Radiometers (AVHRRs),
 the  project  team  has  developed  a  new,  consistent  SST  retrieval  method  and  multi-sensor  techniques.  The  presentation  will  
present  the  SST  CCI  datasets,  which  include  satellite  swath  data,  gridded  SSTs  and  a  re-analysis  product  that  is  
spatio-temporally  complete.  We will  show comparisons of  the SST CCI products with previous records and illustrate their  use 
within climate applications.
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CONTINUITY OF SEA SURFACE TEMPERATURE DATASETS FOR 
CLIMATE ACROSS THE GAP BETWEEN AATSR AND SLSTR

Chris Merchant 1 , Gary Corlett 2

(1) University of Edinburgh , (2) University of Leicester

ABSTRACT
Records  of  sea  surface  temperature  (SST)  for  climate  applications  have  been  developed  using  the  series  of  dual  view  
radiometers, the ATSRs (Along Track Scanning Radiometers). The SST record from the project ATSR Reprocessing for Climate
 (ARC) is independent of in situ observations and highly stable between 1993 and 2011 (stability of 5 mK/yr). ARC SSTs are used
 within  the  ESA  Climate  Change  Initiative  (CCI)  to  support  the  harmonisation  of  brightness  temperature  calibration  between  
ATSRs  and  Advanced  Very  High  Resolution  Radiometers  (AVHRRs),  using  multi-sensor  techniques.  In  turn,  this  allows  a  
harmonised ATSR and AVHRR record to be generated by the SST CCI project. There is expected to be a gap of a few years 
between  the  last  ATSR  (AATSR)  and  the  next  dual  view  instrument  of  similar  specification,  the  Sea  and  Land  Surface  
Temperature  Radiometer  (SLSTR).  Can  continuity  between  AATSR  and  SLSTR  be  obtained?  A  possible  route  is  to  extend  
multi-sensor  techniques  to  include  the  combination  on  Metop  platforms  of  AVHRR  and  the  Infrared  Atmospheric  Sounding  
Interferometer  (IASI).  This  combination  is  attractive  because  the  similar  local  overpass  time  to  the  ATSR/SLSTR  series  
minimises diurnal cycle aliasing, while the stability of the Metop AVHRR may be assessed or improved by exploiting IASI. There 
is  a  good  overlap  period  between  the  AVHRR-IASI  on  Metop  A  and  AATSR.  The  multi-sensor  techniques  envisaged  are  a  
combination of forward modelling (of radiative transfer and SST changes due to the diurnal cycle) and analysis of inter-sensor 
differences. These approaches will be described.
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AEROSOL DYNAMICS IN THE ATMOSPHERE OVER UKRAINE BY 
SATELLITE AND GROUNDBASED MEASUREMENTS FOR REGIONAL 

CLIMATE RESEARCH
Gennadi Milinevsky 1 , Vassyl Danylevsky 1 , Michael Mishchenko 2 , Andrii Bovchaliuk 1 , Valentyne 

Bovchaliuk 1 , Philippe Goloub 3 , Volodymyr Voytenko 4

(1) Kyiv National Taras Shevchenko University , (2) NASA Goddard Institute for Space Studies , (3) Université de Lille , (4) East 
Ukrainian National Scientific Research University of Volodymyr Dahl

ABSTRACT
The aerosol optical properties measurements by sunphotometer CE318 in the framework of the AERONET program have been 
started in Ukraine since 2007 in Sevastopol.  In April  2008 the permanent  AERONET/PHOTONS site has been established in 
Kyiv. CE318N and Microtops II sunphotometers have been used for aerosol properties measurements in other Ukraine regions 
and  new  AERONET  sites  Lugansk,  Kyiv-AO  and  Yevpatoria  were  established  since  November  2011  for  recurrent  
measurements.  Aerosol  data  measured  by  CE318  and  CE318N  sunphotometers  is  processed  automatically  by  AERONET  
algorithms.  The  aerosol  parameters  –  spectral  aerosol  optical  thickness  (AOT)  and  Angstrom  exponent  –  are  retrieved  from  
direct solar irradiation measurements. Using sky radiation observations by scanning along the almucantar the aerosol particles 
columnar  properties  are  obtained  –  single-scattering  albedo,  complex  refractive  index,  and  aerosol  particles  size  distribution.  
The  satellite  POLDER/PARASOL  data  were  used  to  analyse  aerosol  atmosphere  pollution  in  the  atmosphere  over  Ukraine  
together  with  our  AERONET  measurements.  Groundbased  sunphotometers  observations  we  use  for  intercomparison  with  
satellite data. The set of aerosol particles parameters on the base of sunphotometer CE318 measurements mainly over Kyiv site
 during  four  years  and  results  of  aerosol  behavior  and  properties  over  other  Ukraine  regions  including  satellite  data  are  
discussed. The scientific results of the measurements activity included an improved understanding of the influence of the aerosol
 distribution and dynamics,  including transport  over Ukraine,  on other  parts  of  Europe,  and the effects of  spontaneous aerosol  
releases  from  industrial  regions,  forest  fires,  and  transportation  of  dust  and  sea  salt  aerosols.  Special  events  of  substantial  
bursts  of  ÀÎT were studied as well  as  AOT values correlations  with  the transport  of  atmosphere  masses using backward and 
forward  trajectories  (HYSPLIT  model,  Hybrid  Single  Particle  Lagrangian  Integrated  Trajectory  Model).  The  comparison  of  
aerosol  properties  over  Kyiv  site  and  other  AERONET  sites  in  Europe  and  World  is  given.  The  analysis  shows  that  the  
atmosphere  aerosol  pollution  over  Kyiv  site  is  similar  to  other  urban  sites  in  Europe  with  dominance  of  fine  mode  aerosol  
particles. The results are used for aerosol radiative forcing evaluation and for study of the impact of aerosol pollution on regional 
climate variations. The aerosol measurements activity serve as a base for a new space proposal in Ukraine: the aerosol mission 
concept with an instrument similar to the Glory Aerosol Polarimeter Sensor to solve the problem of studying physical properties 
of atmospheric aerosols, which is the most uncertain factor of climate change impact. The details of the proposal are given. The 
publication  is  based  on  work  supported  by  Award  No.  UKG2-2969-KV-09  of  the  U.S.  Civilian  Research  &  Development  
Foundation (CRDF).
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CLIMATE LITERACY INITIATIVES FROM THE COOPERATIVE 
INSTITUTE FOR METEOROLOGICAL SATELLITE STUDIES

Margaret Mooney
University of Wisconsin-Madison

ABSTRACT
When the Intergovernmental  Panel  on Climate  Change (IPCC) 2007 report  concluded that  “warming  is  unequivocal”  and that  
most global  warming   is  “very  likely due to greenhouse gases”,  the Cooperative Institute for  Meteorological  Satellite Studies 
(CIMSS)  at  the  University  of  Wisconsin-Madison  began  prioritizing  climate  literacy  as  an  outcome  for  public  outreach  and  
education.  This  presentation  will  expound  upon  CIMSS  initiatives  to  raise  awareness  of  climate  science  and  climate  change  
impacts for several different audiences ranging from K-12 science teachers to National Weather Service (NWS) storm spotters 
to  museum docents  to  college students.  Along with  detailing the design and implementation of  these initiatives,  we will  share 
results, challenges, lessons learned and strategies for expanding awareness around the 2014 IPCC report.    
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MODELING THE DROUGHT SOIL MOISTURE INDEX ON THE BASIS OF 
SATELLITE METEOROLOGICAL DATA

Olga Nitcheva
National Institute of Meteorology and Hydrology of Bulgaria

ABSTRACT
The assessment of the drought moisture index on the territory of Bulgaria is necessary for managing important country problems
 as agriculture, forests fire safety, etc. One of the methods to obtain this index is the calculation of the soil moisture by numerical 
modeling. The key problem here is the availability of the necessary meteorological data. A research is carried out using available
 satellite meteorological information, distributed by NASA and ECWMF, in the mathematical simulations of the soil moisture. The 
paper  presents  the  results  from the  comparison  of  the  numerically  obtained  and  observed  values  of  the  soil  moisture  for  the  
country. The study proves the reliability and sufficient precision of the sattelite meteorological information for practical application
 in the case. Very important advantage of this source of information is its availability and easy for the users format.
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CLIMATOLOGY OF IASI RADIANCE SPECTRA FOR CLIMATE 
ANALYSIS AT GLOBAL SCALE

Thierry Phulpin
CNES

ABSTRACT
Monthly mean IASI spectra are computed at global scale or for zonal bands to build-up a climatology which will be incremented 
with similar products all along the programme lifetime until 2040. IASI delivers infrared spectra continuously from 645 to 2760 cm
-1 encompassing atmospheric windows and absorption bands of  the greenhouse gases. The earth is observed twice a day with 
an average resolution of 25 km. Interest of this climatology is studied and illustrated by the study of year to year and monthly 
variations  of  radiances  spectra  over  land  or  ocean  surfaces,  for  cloudy  or  cloud  free  pixels.  Year  to  year  variations  are  very  
small,  without  instrument  signal  confirming  the  very  high  quality  of  IASI  calibration.  These  variations  are interpreted  
by variations of ECVs (Atmospheric profiles, Surface, Greenhouse gases, Ozone) and analyzed in view of climatic events like
 Nina episodes in 2010 and 2011.  This climatology can also be used for regional monitoring (ENSO/Nina),  to monitor trace 
gases concentration monthly or yearly variations (e.g. continous increase of N2O is noticeable)  but also to characterize mean 
cloud emissivity or reflected sun light.
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THE CLARA-A1 SATELLITE SIMULATOR: EXAMPLES USING THE 
GLOBAL CLIMATE MODEL EC-EARTH

Joseph Sedlar
SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
Satellites provide the only global-scale observations of clouds, and a number of satellite global cloud datasets exist. Modelers, 
and  other  members  of  the  climate  science  community,  rely  on  satellite  cloud  observations  for  model  evaluation  and  
understanding  of  physical  properties  of  the  climate  system.  Intercomparisons  of  multi-model  output  and  observations  are  a  
useful exercise, where outcomes of such studies often point to areas where our physical understanding of the system is lacking. 
Currently,  there  are  no  common  output  variable  definitions  or  formats  for  global  and  regional  climate  model  output,  although  
projects such as CFMIP try to address this problem. This means, for example, that the definition of modeled cloud top for one 
model may be completely different than that of another model. Thus the final output product is a matter of definition – which is, in 
a sense, a philosophical question.
  
Additionally, it is not straightforward and trivial that a satellite-retrieved cloudy pixel is the same as what a model simulates as a 
cloudy grid box. Likewise, assumptions are included within the satellite dataset processing that may or may not be easily visible 
and transparent to the satellite product user. At first glance, direct comparison of model output with satellite observations may 
yield results that leave the user, either an experimentalist or a modeler, weary of the other’s dataset.
  
One  way  to  circumvent  inconsistent  comparisons  between  satellite  and  model  data  is  through  the  use  of  satellite  simulators.  
Satellite simulators are developed to take model data as input and apply the same “retrieval”  techniques that are used by the 
respective  satellite  processing  software  to  produce  either  radiances  and  brightness  temperatures,  or  cloud  products  directly.  
Therefore, satellite viewing limitations and averaging assumptions included in the satellite cloud dataset are applied consistently 
to model data as the satellite would have viewed the scene.
  
Recently,  the  CM  SAF  CLARA-A1  dataset  was  publicly  released.  The  dataset  comprises  28  years  of  polar-orbiting  AVHRR  
measurements, and cloud produces are processed using the NWCSAF PPS processing software. To facilitate fair comparisons 
to model data, the CLARA-A1 cloud simulator has been developed. Here, the CLARA-A1 cloud products dataset is compared to 
the global climate model EC-EARTH run with prescribed sea surface temperatures (AMIP). Results show certain regions where 
EC-EARTH cloud properties agree well  with CLARA-A1,  lending confidence to a reasonably robust  physical  understanding of  
the system. Examples of inherent errors due to unfair comparisons between satellite and model data directly are shown relative 
to CLARA simulator comparisons.
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RELATIONSHIPS AMONG THE LEAF AREA INDEX, CHLOROPHYLL 
CONTENT AND EVAPOTRANSPIRATION FOR AGRICULTURE FIELD

Devendra Singh
Ministry of Science and Technology

ABSTRACT
The leaf area index (LAI) and chlorophyll content were derived from Landsat-7 ETM+ data set over five year periods(2007-2011)
 over agriculture fields. The correlation analysis has been carried out with field measured evapotranspiration, LAI and chlorophyll 
content. The correlation analysis has revealed that LAI and chlorophyll content are positively correlated with evapotranspiration 
for agriculture field, implying that the lower value of chlorophyll content reduces the photosynthetic ability and hence decreasing 
evapotranspiration.  The strong correlations among these variables indicate applicability for the estimation of irrigated and non 
irrigated crops. Detailed results will be presented in the workshop.
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PRECIPITATION INTER-COMPARISON OF WRF REGIONAL CLIMATE 
SIMULATION, TRMM 3B42 AND ERA INTERIM IN EUROPE AND NORTH

 ATLANTIC
Gregor Skok 1 , Nedjeljka Zagar 1 , Rahela Žabkar 1 , Jože Rakovec 1 , Andrej Ceglar 2 , Luka Hozak 2 , 

Matic Šavli 3

(1) Faculty of Mathematics and Physics, University of Ljubljana, Center of Excellence SPACE-SI , (2) Center of Excellence SPACE-SI
 , (3) Faculty of Mathematics and Physics, University of Ljubljana

ABSTRACT
Comparison  of  precipitation  from  a  WRF  regional  climate  model  simulation,  the  TRMM  3B42  satellite  derived  precipitation  
product  and  ERA  interim  reanalysis  (ERAint),  was  performed  for  an  11-year  period  (2000-2010)  in  a  Europe/North  Atlantic  
domain.  Comparison of  long term (11-year)  accumulations showed WRF produced much more precipitation than all  the other 
datasets (44% more precipitation than TRMM) while ERAint produced a similar amount of precipitation as TRMM. Root mean 
square error  (RMSE) analysis  showed the long term accumulations of  different  datasets are more similar  over land than over 
ocean.  Comparison  of  short-term  (3-hourly)  precipitation  showed  that  TRMM  significantly  underestimates  the  frequency  of  
low-intensity  precipitation  (<  3  mm/3h)  compared  to  other  datasets.  All  datasets  agreed  that  the  low  intensity  precipitation  is  
more frequent over ocean than land. The ERAint and WRF agreed that the frequency of high-intensity precipitation over ocean is
 higher than over land while TRMM showed the frequency over land and ocean is similar. Fractions Skill Score analysis showed 
the short-term precipitation of WRF and ERAint is more similar to TRMM over ocean than land.
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ASESSMENT OF CLIMATE-FOREST PATTERN EFFECTS ON FIRE 
RISK OVER BULGARIA BY USING MSG DATA

Julia Stoyanova
National Institute of Meteorology and Hydrology of Bulgaria, Bulgarian Academy of Sciences

ABSTRACT
Factors  affecting the fire  activity  and regime include weather/climate,  fuels  load and moistening,  ignition agents  and humans.  
Although humans are the primary cause for fire occurrence, fuel  types, moisture,  and distribution –  vertically and horizontally,  
are very important  to  fire  ignition and spread.  Fuel  moisture couples fire  to  climate as the fuel  loads accumulate according to 
forest structure and composition at the specific climate conditions. Therefore, the fire frequency responded directly to climate’s 
influence on fuel moisture, whereas fire extend is affected by species compassion and fuel-bed bulk density. 

The  aim of  this  study  is  to  derive  the  forest  fire  regimes  depending  on  climate-forest  equilibrium spatial  pattern  at  a  regional  
scale. Methodologically, to link fire activity to specific fuel moistening and load regarding the forest type’s distribution, the Plant 
Functional  Types /PFTs/  concept  is  explored.  Fire activity  is  evaluated by LSA SAF Fire Radiative Power /FRP/ product.  The 
concept is tested using data for the fire season of 2012 and referred to the region of SE Bulgaria, Eastern Mediterranean. 

To  account  for  the  coupling  between  climate  to  fuel  moisture/loads,  the  concept  of  PFTs  is  applied  according  to  a  Bulgarian  
static equilibrium scheme of a quantitative description the regional correspondence between vegetation and climate (Stoyanova,
 2007). This bioclimatic scheme is developed to serve for classification of the potential forest land cover in functional units (forest 
functional  types,  FFTs),  which  are  defined  by  the  exchange  of  the  energy  and  matter  of  ecosystems  and  delimited  by  the  
threshold levels of water-limited equilibrium conditions. Above these threshold limits, environmental pressure is directed towards
 disturbance of the site water balance optimality.

Comparative analyses between FRP-detected fire activity for each one of the delineated FFTs and the ground truth observations
 of forest fires (reported by the Bulgarian State Forest Agency) are performed. In parallel, the functional and structural properties 
of corresponding FFTs, characterized by the LSA SAF ET and FVC products are distinguished.
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OPERATIONAL DROUGHT DETECTION AND MONITORING OVER 
EASTERN MEDITERRANEAN BY USING MSG DATA

Julia Stoyanova , Christo Georgiev
National Institute of Meteorology and Hydrology of Bulgaria, Bulgarian Academy of Sciences

ABSTRACT
Drought  is  a  normal,  recurrent  feature of  climate and is  one of  the major  environmental  disasters  in  Mediterranean,  generally  
characterized by abnormal soil water deficiency mainly caused by natural climatic variability. Because of the creeping nature of 
drought  and  its  wider  spatial  extend,  it  makes  difficult  to  identify  precisely  the  onset  and  severity  of  the  event  with  a  single  
indicator  or  index.  Its  cumulative impacts  magnify  when events  continue and can be assessed by the effects  resulted in  crop 
reducing, water shortage, increased fire hazard, etc.

This  study  is  focused on  exploring  possibilities  for  the  operational  detection  and  monitoring  of  drought  terrestrial  hazard  over  
Bulgaria, Eastern Mediterranean. Drought growing season effects are quantified using a variety of indicators developed on the 
bases  of  combined  use  of  different  source  of  information:  geostationary  MSG  data,  ground  observations,  a  Bulgarian  SVAT  
model outputs, and thermodynamic description of the efficiency of ecosystems functioning. 

The  study  spans  three  growing  seasons  (2009-2011)  of  winter  wheat  cultivars.  Data  sets  of  operational  weather  data  from  
synoptic stations (located at different soil and climate environment), phenological observations from agrometeorological network 
(located in the climatic region of corresponding synoptic station), MSG/SEVIRI satellite information (Land Surface Temperature 
/LST/  and  Evapotranspiration  /ET/  products  developed  by  LSA  SAF).  As  data  truth  information  for  drought  assessment,  
agricultural yield production and volumetric soil moisture measurements as well as ‘SVAT_bg’ model derived soil moistening are 
used.

For agricultural drought assessment, a range of moisture indices put in operational use are introduced and tested: 

Vegetation  water  stress  dynamics  along  the  growing  season  characterised  by  the  difference  in  canopy  temperature  
(MSG LST) derived by satellite data and air temperature (Tair) derived from synoptic observations;
Accumulated  soil  moisture  deficiency  during  crop  vegetation,  accounted  by  the  accumulated  ‘Stress  Degree  Day’  
difference, using (MSG LST – Tair) parameter;
Quantification of the thermodynamic entropy production in the main functional units of wheat canopy during vegetation, 
introduced as a complex energetic index of the efficiency of climatic resources for crop growth and yield.

Validation of the concept is performed with a reference to ‘arid’, ‘normal’ and ‘moist’ years.
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SURFACE SOLAR RADIATION CLIMATE DATA SETS DERIVED FROM 
GEOSTATIONARY AND POLAR-ORBITING SATELLITES

Jörg Trentmann 1 , Christine Träger-Chatterjee 1 , Richard Müller 1 , Rebekka Posselt 2 , Reto Stöckli 2

(1) DWD Deutscher Wetterdienst , (2) MeteoSwiss

ABSTRACT
The incoming surface solar radiation has been defined as an essential climate variable by GCOS since it is an important part of 
the earth’s energy balance. It has substantial regional and temporal variability which in turn generates feedbacks on the earth’s 
climate system. In addition, data sets of the surface solar radiation have received increased attention over the recent years as an
 important source of information for the planning of solar energy applications. 

The  EUMETSAT  Satellite  Application  Facility  on  Climate  Monitoring  (CM  SAF)  is  deriving  surface  solar  radiation  from  
geostationary  and  polar-orbiting  satellite  instruments.  While  CM  SAF  is  focusing  on  the  generation  of  high-quality  long-term  
climate data records, also operationally data is provided in short time latency within 8 weeks. CM SAF has already released a 
data  set  based  on  geostationary  Meteosat  satellite  covering  1983  to  2005  using  the  MVIRI  instruments  (doi:  
10.5676/EUM_SAF_CM/RAD_MVIRI/V001)  and  first  steps  have  been  taken  towards  extending  the  data  set  by  using  SEVIRI  
observations. In addition, a global data set based on measurements of the polar-orbiting AVHRR instruments covering 1982 to 
2009 has been generated and made available (doi: 10.5676/EUM_SAF_CM/CLARA_AVHRR/V001). 

The geostationary observations allow the determination of the surface radiation at high spatial (0.03 x 0.03 deg) and temporal 
(hourly, daily, monthly) resolutions. They thus complement station-based measurements in regions with sparse coverage or high
 spatial variability of surface radiation (such as over mountain areas). Besides global radiation, also the direct beam component is
 provided, which is for instance required for the estimation of the energy generated by solar thermal plants. Using observations 
from  polar-orbiting  satellites  allows  to  derive  a  global  data  set  at  a  moderate  spatial  (0.25  x  0.25  deg)  and  temporal  (daily,  
monthly)  resolution.  Based on comparisons with surface observations the accuracy of  CM SAF surface solar radiation data is 
better than 10 W/m2 on a monthly basis and 25 W/m2 on a daily basis. The temporal stability of both data sets in Europe has 
been assessed using long term surface reference observations.  The linear  trends in Europe consistently  show a huge spatial  
variability of the change in surface solar radiation over the past 20 years. Both data sets are well  documented (incl. validation 
using surface observations) and available at no cost without restrictions at www.cmsaf.eu. 

Here, we present an overview of the CM SAF surface radiation data sets including validation results and applications.
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CORRELATION BETWEEN TROPICAL CYCLONES AND THE 
IONOSPHERE PARAMETERS ABOVE AUSTRALIA

Liudmila Vanina-Dart 1 , Evgenij Sharkov 2 , Tony Dart 3

(1) Space Research Institute (IKI RAN) , (2) IKI RAN , (3) "Seeing Ear" LTD

ABSTRACT
    Advanced  international  investigations  of  the  correlation  between  tropical  cyclones  (TCs)  and  the  ionosphere  are  connected  with  
extreme difficulties of proving the action of possible mechanisms of TC effect on the ionosphere. Powerful surges of charged particles and 
neutrals,internal  gravity  wave  radiation  and  low-frequency  electromagnetic  wave  radiation  from  central  points  of  TCs  to  considerable  
altitudes and distances are a manifestation of TC action mechanisms. The authors of this presentation analyze the ionosphere parameters,  
received  in  the  process  of  satellite  remote  sensing  above  TC  and  at  a  certain  distance  from  it.  Cyclones,  being  examined  in  the  paper,  
functioned in waters of the Indian Ocean and the Pacific Ocean in 2011-2013.
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THE IONOSPHERE - TROPICAL CYCLONES - EARTHQUAKES 
INTERACTIONS

Liudmila Vanina-Dart 1 , Tony Dart 2

(1) Space Research Institute (IKI RAN) , (2) "Seeing Ear" LTD

ABSTRACT
The study of atmospheric–ionospheric interactions is one of the most interesting and perspective applied directions in geophysics. Because 
of its nature, being a product of ionization of various neutral gas components, the Earth’s  ionosphere rapidly enough reacts to changes in 
space radiation and also in the composition of the neutral atmosphere. Respectively, deviations in the behavior of ionospheric parameters 
due to atmospheric events (thunderstorms, cyclones, tornados, hurricanes, etc.)  are detected. Much attention has been recently paid to such
 tropospheric events as tropical cyclones (TCs). Really in regions, where TC have been often, earthquakes have been also. It has been proved
 that processes in the lithosphere have an electrodynamic influence on the ionosphere. In this presentation  authors analyze the ionosphere 
parameters, received in the process of satellite remote sensing above TC ( above Australia) and  earthquakes from this area in last years.
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AVERAGE DAILY AIR TEMPERATURE'S LONG-RANGE FORECAST 
USING INDUCTIVE MODELLING AND SATELLITE DATASETS

Dmytro Zubov
University for Information Science and Technology "St. Paul the Apostle"

ABSTRACT
In this paper, the second generation of the average daily air temperature’s long-range forecasting system based on the inductive
 modelling and satellite datasets is considered. The main features are: mean absolute error (MAE) is up to 10 %, user-friendly 
cloud  computing  (Microsoft  Windows  Azure)  web-software  (http://www.weatherforecast.tk/).  The  main  stages  of  the  model  
design are: selection of the data-related places on the basis of the Pearson product-moment correlation coefficient’s calculations
 which have to be greater than 0.8 in absolute value; identification of the structure and parameters of the linear regression model 
with arguments’ different delays, and criterion “minimum of the regularity plus displacement” on the basis of inductive modelling. 
This approach is characterized by the final linear difference equations’ simplicity (this feature is very suitable for meteorological 
services) and the high computational complexity of the above model reasoning (this is a prospect for the future improvement). 
The average daily air  temperature long-range forecast is illustrated by Skopje Airport  (MAE is up to 6.4 % on the training and 
validation sequences; 166 days lead time). The similar results were achieved for Kiev, Ukraine (MAE is 8.1 %; 162 lead time), 
and Washington National  Airport,  USA (MAE is 6.6 %; 165 days lead time).  Structure of  the cloud computing application was 
proposed – two different tasks work in parallel (usual web-role – to show the average daily air temperature long-range forecast, 
and advanced – the forecasting models’ improvement or/and new model reasoning).
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MONITORING AND FORECASTING DUST/HAZE OVER WEST AFRICA 
USING SATELLITE IMAGERIES AND NUMERICAL WEATHER 

PREDICTION OUTPUT
Abdoul-Aziz Abébé Abdou Adam

ACMAD African Centre of Meteorological Application for Development

ABSTRACT
Monitoring and Forecasting Dust/Haze over West Africa using satellite imageries and Numerical Weather prediction output. By 
Abdou Adam Abdoul-Aziz  Abébé Abstract  Dust  haze occurrence over  the sub-Sahara Africa  is  an annual  phenomena,  which 
has  attracted  quite  a  lot  of  attention  from a  host  of  forecasters,  scientists  and  research  workers.  During  November  to  March  
observations  shows  that  large  dust  are  transported  from  the  Sahara  towards  West  African  Countries.  The  primary  aim  of  
predicting  Dust  haze  is  to  prepare  people  and  business  community  from  loss  and  to  enhance  human  comfort.  In  this  study,  
Satellite imageries combining to synoptic observation and Numerical weather Prediction output are used to detect, monitor and 
forecast  Dust/Haze from source regions (Faya Largeau,  southern Libya,  South and Central  Algeria)  towards most of  Western 
Africa.  The study shows the very important  and major  role of  satellite  imageries in detecting,  monitoring and forecasting Dust  
Haze over West Africa.
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DISTURBANCE LINES PROPAGATION IN NIGERIA: A CASE STUDY OF
 14TH AND 15TH APRIL, 2010

Abel Olatunji Akinyemi
Nigerian Meteorological Agency

ABSTRACT
The disturbance line which occurred between 14th  and 15th  April,  2010 in  Nigeria  was tracked utilizing the excellent  imageries 
from Meteosat Second Generation (MSG) satellite. This disturbance line developed east of Yola ( 09.4oN, 14oE); northern part of 
Cameroon republic on 14th of April, in the afternoon around 1500UTC and swept across the country through the night hours and 
later at 1140UTC of 15th April, hit Ikeja, Lagos ( 06.58oN, 03.3oE) and then passed through into republic of Benin. The disturbance
 produced 9.8mm of rain and a gust of  65knots at  Yola and almost 24hours after its development,  traveling several  kilometers 
and shedding its energy along its path still gave 33.7mm of rain at Ikeja.

Actual  upper  air  charts  analyzed  at  0000UTC  and  1200UTC  at  925hpa,  showed  massive  moisture  influx  into  the  country  as  
easterlies on 13th April, changed to southwesterly flow on 14th and 15th April. At 850hpa level, on 0000UTC, easterlies prevailed 
over the country on 13th, 14th and 15th of the month. However, on 1200UTC charts a meridian trough from Sokoto (12.92oN, 05.2o

E) runs through Jos and enters the sea through Calabar (04.97oN, 08.35oE). This was displaced slightly southwards on 14th while 
it became a zonal trough on 15th. Upper level winds using Meteo France NWP products analyzed at 0000UTC at 850hpa on the 
13th placed a zonal trough at 10oN with the flow being south easterlies turning to winds of westerly component over the country 
which deepens into a vortex centered 10oN, 08oE with the flow being south easterlies turning southwesterly on 14th.  The flows 
over the country at 700hpa on both the actual and model charts at 0000UTC on all the three days were easterly.
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DETECTION OF CLOUDINESS PHASE COMPOSITION BASED ON 
NUMERICAL SIMULATION AND SATELLITE RADIOMETRIC DATA

Vladimir Bakhanov , Oleksiy Kryvobok , Boris Dorman
UHMI Ukrainian Hydrometeorological Research Institute

ABSTRACT
This  presentation  is  devoted  to  the  development  of  methods  of  the  cloud  particle  phase  determination  and  detection  of  rainy  
clouds  based  on  satellite  radiometric  data  in  visible  and  near  infrared  channels.  The  study  is  based  on  the  model  of  mixed  
stratiform clouds and the analysis of radiometric data with λ = 0.6 mkm and λ = 1.6 mkm.

The numerical cloud model includes the detail description of microphysics of a mixed cloud with 3 crystal forms (needles, plates, 
columns).  Algorithms  of  optical  characteristic  calculation  are  based  for  drops  -  on  the  Mie  theory,  for  crystals  -  on  geometric  
optics approximation. We also used the discrete ordinate method for simulation of the radiation transfer in a not uniform cloud.

The main attention is paid to the analysis of the dependence of cloud reflectance (CR) and cloud optical thickness (COT) on the 
phase composition of model clouds. Model clouds were divided into 3 gradations depending on values of the parameter K - the 
ratio of the maximum liquid water content to the maximum ice content (in mainly liquid-drop clouds K > 10, in mixed clouds 10 > 
K > 0.1, in nearly crystal clouds K < 0.1.

The  simulation  of  thick  clouds  (cloud  thickness  up  to  3  -  4  km)  with  high  value  of  cloud  top  height  (where  the  cloud  top  
temperature CTT < - 25oC) shows that in this case only mixed and mainly crystal clouds are formed. The mainly crystal clouds 
give the maximum of total precipitation. If CTT > - 25oC all 3 gradations are formed. Mainly liquid-drop clouds often have great 
values of the water path more than 1mm and COT more than 150 - 200. We identified diapasons of calculated values of CR and 
use these simulation results for analysis of satellite images (maps of CR(0.6 mkm) and CR(1.6 mkm)), for separation of zones of 
highly crystallization and precipitation formation. Some examples show that this procedure gives results consistent with ground 
precipitation data.

Areas  with  low  values  CR(0.6  mkm)  <  0.4  fairly  occur  on  experimental  images.  The  numerical  simulation  shows  that  these  
values are caused by thin clouds (cloud thickness up to 1 km) but these clouds practically do not give precipitation.
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EUMETSAT HYDROLOGICAL SATELLITE APPLICATION FACILITY: 
PRECIPITATION PRODUCTS GENERATION SYSTEM AT C.N.M.C.A.

Daniele Biron , Davide Melfi , Antonio Vocino , Massimiliano Sist , Leonardo Facciorusso , Antonio 
Agresta , Valentina Scappiti , Francesco Zauli , Paolo Rosci , Luigi De Leonibus

C.N.M.C.A. Centro Nazionale di Meteorologia e Climatologia Aeronautica

ABSTRACT
The EUMETSAT Satellite Application Facility  in support  to operational  hydrology and water management (H-SAF) focuses on 
the development of new geophysical products on precipitation, soil  moisture and snow parameters and the utilisation of these 
parameters  in  hydrological  models,  NWP models  and water  management.  The H-SAF 5  years  development  phase started  in  
September  2005  under  the  leadership  of  Italian  Meteorological  Service,  and  after  a  first  Continuous  Development  and  
Operational Phase (CDOP-1) of 18 months, it reached full operational readiness, together with the other 7 EUMETSAT SAFs, in 
the actual 5 years CDOP-2 phase (2012-2017).

The Centro Nazionale di Meteorologia e Climatologia Aeronautica (C.N.M.C.A.), the Italian National Weather Centre, physically 
hosts  the  precipitation  products  generation  suite  and  developed  activities  with  Consortium  partners  in  development  of  
algorithms,  validation  of  results,  and  implementation  of  operative  procedure  to  supply  services  and  to  monitor  service  
performances.
The  paper  shows  the  2013  architectural  review  of  H-SAF  precipitation  group,  stressing  components  of  operation  for  high  
sustainability,  full  redundancy and absolute continuity  of  service together  with a brief  description of  precipitation products and 
their status of evolution.

Keywords: remote sensing, satellite application facility, precipitation retrieval, hydrology, water management.
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SNOWFALL RATES ESTIMATION FROM LAKE-EFFECT SNOW USING 
BOTH SATELLITE AND MODEL DATA

Kwok Chung , Guilong Li
Environment Canada

ABSTRACT
The goal  of  this  study  is  to  improve  the nowcasting  of  lake-effect snow when  Arctic  cold air  flows  over  warm  water  
bodies. Heavy  snow  bands  from  the  lake  pose  a  significant  weather  hazard  to  communities  downstream,  causing  airport  
shutdown and dangerous driving conditions.  It  has been a challenge to  nowcast  snowfall rates from these snow bands due 
to limited  observations  and  model  resolution. A  user  interactive  algorithm using  both  real-time  satellite  and  model  data  is  
developed to nowcast snowfall rates from lake-effect snow.
 
A line of snow band identified from the GOES satellite imageries, in the absence of higher layer clouds, can be viewed as 
a snapshot of the time evolution of the cumulus growth at different stages from the initial to the mature stage. Using the GOES
 infrared  channel  at  11 μm,  the  cloud-top  cooling  rates  (CTCRs) along  the snow  band over  the  lake  are  first calculated.  
Then, with the model sounding data, the vertical moisture fluxes as well as the snowfall rates at different points along the snow 
band over the lake are calculated.
 
As the snow band moves inland, the cumulus is gradually cut off from the heat and moisture supply. The air mass then becomes 
progressively  less  unstable  and  the  vertical  moisture  fluxes  diminish  with  increasing  distance  inland.  This  also  leads  to  
progressively  warmer  cloud  top  temperatures  (CTTs)  inland.  Finally,  the  inland  snowfall  rates  are  calculated using  the  
previously estimated snowfall rates over the lake and the inland-to-shoreline CTT ratios.
 
In this presentation, the algorithm is applied to various snow squall cases occurred downwind of Lake Huron, Ontario, Canada 
during both December 2010 and January 2012. Results suggested that the algorithm can be used to improve the nowcasting of 
snowfall rates from lake-effect snow and further work on this issue is in progress.
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OBJECT BASED ANALYSIS AND SEAMLESS PREDICTION – A 
CONTRIBUTION TO THE HANS ERTEL CENTRE FOR WEATHER 

RESEARCH (HERZ)
Hartwig Deneke 1 , Theresa Bick 2 , Malte Diederich 2 , Felix Dietzsch 1 , Akos Horvath 1 , Fabian Senf 1

 , Clemens Simmer 2 , Jürgen Simon 2 , Silke Trömel 2 , Kathrin Wapler 3

(1) Leibniz Institute for Tropospheric Research , (2) Meteorologisches Institut der Universität Bonn , (3) DWD Deutscher Wetterdienst

ABSTRACT
The research group OASE (Object-based Analysis and Seamless prediction) analyses and predicts severe
 convective events by adopting an object-based perspective.  It  part  of  the Hans Ertel  Centre for  Weather  
Research,  which  is  a  virtual,  collaborative  research  centre  consisting  of  German  research  institutes,  
universities,  and  the  German  Weather  service.  Central  aims  of  OASE  are  an  improved  physical  
understanding  of  such  events,  the  development  of  nowcasting  and  short-term  forecasting  techniques,  
including verification and data assimilation. We introduce our planned activities and present a selection of 
initial  results.  Our  work  is  based  on  a  3D composite  dataset  encompassing  precipitation  radar,  lightning  
network  and  METEOSAT  SEVIRI  data,  and  contains  both  observations  and  derived  products.  The  
composite  covers  Germany  and  surrounding  central  European  countries  at  high  temporal  (5min)  and  is  
provided  on  a  common  high-resolution  spatial  grid.  A  release  of  this  unique  dataset  to  the  scientific  
community is planned. A flexible tracking algorithm, which fully exploits the multi-sensor information, is the 
basis  of  Lagrangian analyses.  This  allows us to  track convective cells  reliably  over  their  entire  life  cycle.  
Synthetic  observations  derived  from  model  forecasts  are  used  to  evaluate  the  information  content  of  
specific  observations  or  products,  but  also  as  a  tool  for  model  verification.  Object-based  descriptors  of  
convective events are being analyzed regarding their ability to serve as predictors for storm evolution and 
for information about the underlying physical processes.

6



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference530

SESSION 3: QUANTITATIVE APPLICATIONS FOR NOWCASTING POSTER PRESENTATION

VALIDATION OF SATELLITE-BASED CI DETECTION OF CONVECTIVE 
STORMS VIA BACKWARD TRAJECTORIES

Felix Dietzsch 1 , Fabian Senf 2 , Hartwig Deneke 2

(1) Leibniz Institute for Tropospheric Research , (2) Leibniz Institute for Tropospheric Research

ABSTRACT
Within this study, the rapid development and evolution of several severe convective events is investigated 
based on geostationary satellite images, and is related to previous findings on suitable detection thresholds
 for  convective  initiation.  Nine  severe  events  have  been  selected  that  occurred  over  Central  Europe  in  
summer  2012,  and  have  been  classified  into  the  categories  supercell,  mesoscale  convective  system,  
frontal system and orographic convection. The cases are traced backward starting from the fully developed
 convective systems to its very beginning initial state using ECMWF data with 0.5 degree spatial resolution 
and 3h temporal resolution. For every case the storm life cycle was quantified through the storm's infrared 
(IR)  brightness  temperatures  obtained  from  Meteosat  Second  Generation  SEVIRI  with  5  min  temporal  
resolution and ~5 km spatial resolution. In addition, cloud products including cloud optical thickness, cloud 
phase  and  effective  droplet  radius  have  been  taken  into  account.  A  semi-automatic  adjustment  of  the  
tracks  within  a  search  box  was  necessary  to  improve  the  tracking  accuracy  and  thus  the  quality  of  the  
derived  life-cycles.  The  combination  of  IR  brightness  temperatures,  IR  temperature  time  trends  and  
satellite-based  cloud  products  revealed  different  stages  of  storm  development  such  as  updraft  
intensification  and  glaciation  well  in  most  cases  confirming  previously  developed  CI  criteria  from  other  
studies.  The vertical  temperature gradient  between 850 and 500 hPa,  CAPE, the Total-Totals-Index and 
the storm-relative helicity have been derived from ECMWF data and were used to characterize the storm 
synoptic  environment.  The  results  suggest  that  the  storm-relative  helicity  also  influences  the  life  time  of  
convective storms over Central Europe confirming previous studies. Tracking accuracy has shown to be a 
crucial  issue in our study and a fully  automated approach is required to enlarge the number of  cases for 
significant statistics.
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COMBINING SATELLITE, RADAR AND NWP DATA FOR SEVERE 
CONVECTION NOWCASTING OVER THE ALPINE AREA

Marco Gaia 1 , Luca Nisi 2 , Paolo Ambrosetti 2 , Marco Gaia 2

(1) MeteoSwiss , (2) Federal Office of Meteorology and Climate MeteoSwiss

ABSTRACT
The main goal  of  the COALITION project  is  the onset  of  a  heuristic  object-oriented model  aimed to  improve the forecast  and 
warning of severe thunderstorms. This is achieved providing real-time probabilistic information about the evolution of convective 
cells detected from its early stage.

This  paper  proposes  an  innovative  methodology,  where  the  best  available  information  on  convective  processes  provided  by  
different  sources  (Meteosat  Second  Generation,  Radar  Nowcasting  Products  and  Numerical  Weather  Prediction  models)  is  
combined in order to increase the lead time in forecasting severe convective events. The COALITION algorithm merges evolving
 thunderstorm attributes (predictants, e.g. Cloud Top Temperature, Radar based Vertical Integrated Liquid content) with severe 
convection  predictors  (environmental  parameters).  The  storm  evolution  is  the  result  of  the  interactions  between  convective  
signatures  (objects)  and  the  surrounding  environment,  which  are,  described  into  a  simplified  one-dimensional  Hamiltonian  
model.

In a complex terrain like the alpine area, the orographic forcing plays an important role. This factor has therefore been included 
in the system as a possible convection trigger.

In  this  paper  the methodology  and the results  of  this  EUMETSAT Fellowship  project are  presented and discussed.  Statistical  
assessment based on a set of eighty different thunderstorm events is also reported.
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AUTOMATIC CB DETECTION FOR METAR WEATHER MESSAGES 
USING RADAR AND NWCSAF PRODUCTS IN FINNISH 

METEOROLOGICAL INSTITUTE
Otto Hyvärinen , Harri Hohti
FMI Finnish Meteorological Institute

ABSTRACT
The information of the existence of Cumulonimbus clouds (Cb) is very important for aviation. The standard way of dissemination 
is through METAR messages. Traditionally these messages are constructed manually from human observations of the clouds in 
the vicinity of the aerodrome. Automatization of this process is a growing trend, mostly because of the cost issues. The current 
operational  automatic  detection of  Cb for  METAR in Finnish Meteorological  Institute,  is  based solely on weather radar data.  
However, adding other information sources would make the system more robust and reliable.

We explore  the possibility  to  substitute  and add value to  radar-based detection  with  satellite  products  from NWCSAF.  Firstly,  
they  could  be  used  to  minimize  the  number  of  false  alarms  and  misses:  Simple  cloud  masks  help  to  detected  false  alarms  
caused by the radar clutter. More advanced products, such as Convective Rainfall Rate or Rapid Development Thunderstorms, 
might be useful in detecting Cb, especially jointly with lighting data.  Secondly, satellite products can be used even when parts 
of the radar network are momentary unavailable, and outside the coverage of radar network.
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NOWCASTING ICING IN STRATIFORM CLOUDS IN HIGH LATITUDES
Aulikki Lehkonen 1 , Elena Saltikoff 2 , Jarkko Hirvonen 2

(1) Finnish Meteorological Institute , (2) FMI Finnish Meteorological Institute

ABSTRACT
Nowcasting Icing in Stratiform Clouds in High Latitudes

A. Lehkonen, E. Saltikoff, J. Hirvonen
In  this  paper  we  study  nowcasting  icing  in  stratiform  clouds  in  high  latitudes  with  following  observations:  satellite  images,  
soundings and radar images. The AVHHR images are of essential importance in this procedure.

Supercooled water can freeze rapidly when hitting the exposed parts of an aircraft, most importantly the carburetor intake tube 
and leading edges of wings. This can greatly reduce engine performance and, in severe cases, reduce the intake flow enough to
 cause the engine to stall.  When icing is expected, deicing procedures must be performed before the take-off.  In high latitudes 
icing is  typically  found within a stratiform cloud below a strong inversion;  it  occurs especially  ahead of  warm fronts and warm 
occluded fronts.

In  this  paper  we  study  icing  cases,  which  were  selected  from  reports  from  pilots  (WXREP’s).  First  we  checked  the  vertical  
dimensions of the corresponding cloud from soundings and radar data. Secondly, we checked the horizontal range of this cloud 
from satellite images. Different RGB-combinations were used to find the best way to detect icing clouds.

It  was  found  that  AVHHR images  are  of  essential  importance  for  detecting  and  nowcasting  icing  in  high  latitudes,  where  the  
resolution  of  SEVIRI  images  is  not  adequate.  On  the  other  hand,  when  an  icing  cloud  is  detected,  its  movement  and  
development can be followed with a good time resolution with SEVIRI images at least south of 65 º latitude.

The results of this study can be used for developing a procedure for forecasters to nowcast icing, using a combination of remote 
and in-situ observations.
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DEVELOPING PARAMETERS TO NOWCAST INTENSE STORMS 
WITHIN THE 0-1 HOUR TIMEFRAME

John Mecikalski 1 , Danny Rosenfeld 2

(1) University of Alabama in Huntsville , (2) The Hebrew University

ABSTRACT
Two independent methods for predicting initiation (e.g., Mecikalski and Bedka 2006; Mecikalski et al. 2010) and the near-term 
intensity of convective storms (Rosenfeld et al. 2008) are combined into one comprehensive method that will be able to nowcast 
the initiation of locally intense/severe convective storms. Convective storm initiation (CI) has been predicted using a combination
 of geostationary-based infrared “interest fields” that were statistically found to have the most predictive capability for diagnosing 
which  cumulus  clouds  later  became  thunderstorms  over  the  forthcoming  30-60  min.  In  addition,  the  severity  of  storms  is  
determined to a large extent by the atmospheric instability,  which in turn affects the potential  updraft  intensity,  the most direct 
dynamic feature that manifests the storm intensity. Updraft strength determines the maximum size of the hailstones that can be 
produces by the storm, and also the intensity of the low level convergence and downdrafts that may be responsible to tornadoes 
and downbursts. Updraft intensity can be inferred indirectly by the fact that cloud drops in stronger updrafts have shorter time to 
grow and glaciate, thereby having smaller effective radii  (Re) for a given cloud top temperature (T), and also colder glaciation 
temperature (Tg). The Re at Tg is smaller for stronger updrafts (Rosenfeld et al. 2008).

Using a database of ~250 convective initiation events over four days in Europe in August 2010 and July 2012, the CI and T-Re 
fields are analyzed, together with MSG Global Instability Index (GII) and cloud feature expansion metrics. Trends in cloud growth
 are  linked  to  Re,  with  more  rapidly  growing  clouds  indeed  exhibiting  delayed  glaciation  (i.e.  low  Tg)  and  relatively  small  Re.  
Relationships between Tg and brightness temperature differences that determine cloud-top glaciation are formed, with stronger 
storms showing both a delay in glaciation relative to Tg and defined cloud-top ice signatures as thick anvils form (as compared to
 weaker storms). Both threshold scoring and probabilistic approaches are considered as the storm intensity estimation nowcast 
procedure  is  formed.  Validation  of  the  predictions  is  made  against  satellite  attributes  such  as  feature  expansion  rates,  
overshooting top occurrence and magnitude,  the presence of  cold-rings and V-shapes (enhanced-V)  anvil-level  features,  and 
against  surface reports  of  the European Severe Weather  Database (ESWD).  The eventual  goal  is  to  use the merger  CI–TRe  
algorithm in a real-time nowcasting system for use over Europe and the U.S.
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SNOWFALL DETECTION USING MULTISPECTRAL MSG DATA, NWP 
MODELS AND INTEGRATED OBSERVATION NETWORK

Andrés Merino , Ángel Manuel Guerrero Higueras , Laura López , Guillermo Conde , José Luis 
Sánchez , Eduardo García-Ortega , José Luis Marcos , Estíbaliz Gascón , Lucía Hermida , Sergio 

Fernández
Universidad de León

ABSTRACT
Following  winter  meteorological  phenomena  in  real-time  is  of  utmost  importance  for  infrastructure  and  meteorological  risk  
management  services.  In  the  region  of  Castile-León,  located  in  the  NW  of  the  Iberian  Peninsula,  winter  snowfall  is  the  
phenomenon  that  causes  the  most  incidents.  Improvement  in  spatial  and  temporal  resolution  in  the  Meteosat  Second  
Generation satellite has made it possible to follow quickly-developing meteorological risks. However, the detection of snowfall on
 the  surface  continues  to  present  important  challenges.  Currently,  numerous  precipitation  masks  have  been  developed  from  
spectral  channels in the MSG. However, the microphysical processes associated with melting snow at low troposphere layers 
are difficult to infer from the spectral characteristics of the cloud tops.

In this paper, we propose a methodology for the identification of snowfall in real-time using a combination of different databases. 
First,  with  the  use  of  precipitation  masks  that  are  predefined  by  the  MSG,  rainfall  regions  are  identified.  In  these  regions,  
predicted vertical profiles for temperature and humidity are extracted by the WRF model to determine the freezing level and the 
melting  rate  of  the  hydrometeors.  Nevertheless,  small  areas  with  inversions  close  to  the  surface  can  be  undetected  by  the  
numerical  models,  causing  the  snow  level  to  vary.  Because  of  this,  temperature  and  humidity  extracted  from  the  surface  in  
real-time are also included, using an integrated network of meteorological stations present in the region.

The results obtained by this tool can be implanted to follow snowfall in real-time in the region. This tool can be used to optimize 
the management of incidents associated with heavy snow precipitation.
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COMPARISON BETWEEN NWCSAF/MSG PRECIPITATING CLOUDS 
AND CONVECTIVE RAIN RATE PRODUCTS AND THE RADAR AND 

RAIN GAUGE DATA FOR ROMANIA
Oana Nicola , Sorin Burcea , Andrei Diamandi , Daniel Carbunaru , Lavinia Oanea

National Meteorological Administration of Romania

ABSTRACT

So  far,  no  satellite  can  identify  rainfall  in  a  certain  way  and  estimate  accurately  the  rainfall  rate  in  all  circumstances.  Still,  
NWCSAF/MSG products such as Precipitating Clouds (PC - probability of precipitation) and Convective Rain Rate (CRR - rain 
rate falling from convective clouds)  are frequently  used for  this  purpose.  We proposed a comparison between these products 
and two other datasets obtained from the radar network and tipping bucket station network related to the territory of Romania.

The surface measurements consist of an one hour tipping bucket rain gauge data from the weather stations. For the radar data, 
the available  information  are  characterized by  high spatial  and temporal  resolution  (1  km,  every  10 minutes).  These data  are  
used to obtain one hour radar rainfall estimations. The territory of Romania is supervised by eight Doppler radars: 5 in S-band 
(measure at 10 cm wavelength) and 3 in C-band (at 5 cm wavelength). In this context, we performed qualitative and quantitative 
verifications between the NWCSAF products and these two types of data, along with a compound dataset (based on radar and 
tipping bucket rain gauge data) using case studies during different seasons.

Our goal was to investigate if the Precipitating Clouds product is useful in convective, or in week and strong front situations, and 
whether the CRR detects well the developed thunderstorms even at night.

The  preliminary  results  showed  that  the  CRR  satellite  algorithm  overestimates  the  rainy  area  and  the  CRR  rain  rate  is  
underestimated on the average. The daytime algorithm gave better results than the nighttime algorithm and the PC values seem 
to reflect better the instantaneous situation.
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ESTIMATION OF LAND SURFACE ENERGY FLUXES WITH SEVIRI. A 
COMPARISON OF DUAL-ANGLE VS. DUAL-TIME ENERGY BALANCE 

MODELS IN WEST AFRICA
Hector Nieto , Radoslaw Guzinski , Simon R. Proud , Torbern Tagesson , Rasmus Fensholt

University of Copenhagen

ABSTRACT
Sensible and latent  heat  fluxes at  the land surface play a key role in  the atmosphere system since the first  contributes to the 
heating of the boundary layer, while the latter provides moisture to it. In addition, evapotranspiration, or latent heat flux, is one of 
the  main  components  of  the  water  cycle  and  therefore  its  quantification  becomes  crucial  for  both  hydrological  and  crop  
modelling.  Thermal  remote  sensing  has  been  widely  used  for  assessing  these  land  surface  turbulent  fluxes  at  an  adequate  
spatial  and  temporal  scale,  given  the  close  relationship  between  the  land  surface  temperature  and  the  sensible  heat  flux  
between the land and the atmosphere. Many remote sensing methods have been proposed for the retrieval of turbulent fluxes. 
From these models, the different versions of the Two-Source Energy Balance (TSEB) model and have become one of the most 
successful  given  their  physical  background.  The  two  main  challenges  in  these  models  is  1)  that  they  require  as  main  input  
canopy and soil temperatures, which cannot be routinely retrieved by conventional remote sensing systems, as they provide a 
single observation of the Land Surface Temperature (LST).; and 2) they are quite sensitive to uncertainty in the retrieval of the 
directional LST since the physics underlying such model requires accurate measurements of LST. 

To overcome the first challenge, dual angle LST observations, using for instance with AATSR imagery, would allow the retrieval 
of soil and canopy if the proportion of vegetation and soil observed at these two different angles is known. On the other hand, 
systematic errors in LST can be minimized by using observations at two different times of the day, at one time when fluxes are 
minimal and a second time around noon when fluxes are close to their maximum. In order to apply these dual-time difference 
models (DTD) one requires very high frequent remote sensing observations, only available with data from either geostationary 
satellites or some polar-orbiting satellites such as MODIS or AVHRR.

In this study we propose for the first time to use SEVIRI acquisitions in order to assess both the dual-angle and the dual-time 
TSEB  approaches.  Between  November  18th  and  December  16th  2009,  both  MSG-2  (0°  longitude)  and  MSG-1  (9.5°  East)  
satellites were operating in full-disk mode. For this time period the data from both sensors have been combined in order to obtain
 dual  angle  observations  every  15  minutes,  allowing  a  unique  opportunity  to  test  and  combine  both  methods.  Data  was  
processed  for  West  Africa,  where  the  observation  geometry  of  both  satellites  is  optimal  for  the  application  of  the  dual  angle  
TSEB and therefore both methods can be assessed for the original conditions that they were designed for. BRDF/Albedo, the 
vegetation  fractional  cover  observed  by  each  sensor,  and  the  directional  LST  were  retrieved  using  the  processing  system  
implemented at the Department of Geosciences of the University of Copenhagen, Denmark. The modelled land surface fluxes 
were compared and validated with in situ data in the Sahel.
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THE INFLUENCE OF TIME RESOLUTION OF METEOROLOGICAL 
SATELLITES ON THEIR ABILLITY TO DETECT AND MONITOR SEVERE

 THUNDERSTORMS
Monika Pajek

IMGW-PIB Institute of Meteorology and Water Management - National Research Institute

ABSTRACT
The Meteosat Second Generation satellite, with use of SEVIRI imager, observes the full disk of the Earth with a repeat cycle of 
15  minutes.  The  Rapid  Scanning  Service  delivers  satellite  images  of  Europe  and  North  Africa  with  five  minutes  frequency.  
Additionally,  on  11  September  2012,  experimental  2,5  minutes  Rapid  Scan  transmission,  covering  almost  whole  Europe  was  
tested in EUMETSAT. 

These  various  datasets  let  to  estimate  influance  of  scanning  frequency  on  ability  to  detect  and  monitor  deep  convection  and  
associated  severe  weather  phenomena,  like  thunderstorm,  hail,  strong wind.  Distribution  of  satellite  products  in  different  time 
and spatial conditions in european mid - latitudes were investigated. Preliminary verification and comparison with data from other
 networks (lightning detection system, ground station network) were elaborated.

Statistical analysis quantify and estimate these relations what is necessary for better interpretation of satellite products and allow
 to chose and implement them in forecasting offices and automatic system.
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IMPROVING THE DEPICTION OF MOISTURE TRANSPORT IN 
SHORT-RANGE FORECASTS OF THE PRE-CONVECTIVE 

ENVIRONMENT
Ralph Petersen , William Line

CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
The CIMSS NearCasting model is a lagrangian model that dynamically projects GOES temperature and moisture observations 
forward in time to provide detailed, hourly updated information about the moisture and stability structure of the pre-convective 
environment 1-9 hours in advance.  The technique preserves every sounding observation and retains up to 9 hours of previous 
GOES profiles in its analyses and forecast products.   A separate presentation at the conference by Petersen et al. describes 
testing efforts using the original configuration of the model that uses both GOES and SEVIRI data.

This presentation will  focus on the advantages obtained by converting the model from an isobaric to an isentropic framework. 
The  use  of  isentropic  trajectories  to  depict  atmospheric  transport  in  three  dimensions  has  been  successful  in  many  past  
diagnostic studies.   The isentropic model more accurately projects parcels forward in time, since flow in clear air  (where the 
GOES  soundings  are  available)  is  along  potential  temperature  surfaces,  passing  through  different  pressure  levels  instead  of  
along them, as in the current model configuration. Because isentropic surfaces can vary with pressure and height, the vertical 
component of  flow is implicitly  included in the horizontal  component.    Therefore,  the model  now depicts areas of  rising (and 
sinking) air, further narrowing zones with large convective potential and the presence of lifting mechanisms.  Also, because the 
movement of moisture and dry air in clear air is depicted more realistically in the three-dimensional adiabatic framework than in 
the  two-dimensional  pressure  format,  these  transports  can  be  traced  more  accurately  from  their  sources.  With  this  
configuration,  NearCasts  are  more  responsive  to  variations  in  the  peak  weighting  function  levels  across  different  air  masses,  
since  moisture  regimes  tend  to  be  confined  within  isentropic  layers,  not  at  specific  pressure  levels.  As  such,  dryness  and  
moisture patterns appear more continuous in the atmosphere and their movement appears to be more consistent with the other 
observations.   Finally, because the isentropic framework allows the mass (inverse static stability) to vary along each isentropic 
layer, the model can now provide not only information about the stability of the atmosphere but also the total moisture content 
being transported along each isentropic layer.  We will show that these factors can be important in differentiating areas subject 
to severe convection and those with the potential for heavy precipitation.

The  nature  of  the  NearCasting  model  causes  the  historically  negative  aspects  of  an  isentropic  coordinate  system  to  be  
nonfactors. Since the GOES temperature and moisture observations are from clear air observations, diabatic processes are at a 
minimum, allowing us to assume adiabatic flow. Also, the model focuses on the portion of the atmosphere above the boundary 
layer, so potential temperature/surface intersection and the effects of diurnal heating are minimized. 

Results of experiments using this new model configuration will be presented.  The examples will show 1) theta-e at lower and 
upper  level  isentropic  surfaces,  2)  convective  instability  (theta-e  difference  between  the  two  levels),  3)  convective  triggering  
mechanisms in the form of wind and moisture convergence as well as total vertical motion (as well as the its pressure tendency 
and  pressure  advection  components)  ,  and  4)  total  mass  and  moisture  of  the  isentropic  layer,  which  improve  differentiation  
between  severe  convection  and  heavy  precipitation  events.  We  will  also  show  how,  by  performing  an  interpolation,  the  
additional  and more accurate information produced by the isentropic  version of  the model  can be viewed in  the more familiar  
pressure coordinate displays.
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DETECTION OF HIGH ICE WATER CONTENT (HIWC) CLOUDS WITH 
MSG/SEVIRI

Simon Proud
University of Copenhagen

ABSTRACT
In recent years the threat posed by clouds with a High Ice Water Content (HIWC) towards aviation have begun to be examined in
 detail. These clouds are typically found near strong convective systems in the tropics and contain small ice crystals, as opposed 
to  the  hail  that  is  normally  associated  with  convective  storms,  at  higher-than-usual  ice  water  content.  These  clouds  can  be  
difficult  to  detect  with  on-board  systems  such  as  weather  radar  yet  flight  through  such  clouds  can  result  in  malfunctions  in  
airspeed  sensors,  jet  engines  as  well  as  other  aircraft  systems.  HIWC  clouds  have  been  a  factor  in  a  number  of  incidents,  
ranging from temporary loss of engine power to complete loss of control, involving commercial airliners. It is therefore important 
to provide flight  planners and pilots with information on the locations of  these clouds in order to allow aircraft  to divert  around 
them.

Satellite sensors can provide a means of identifying HIWC clouds and sensors such as SEVIRI, that have a wide field of view 
and fast temporal resolution, are well suited to this purpose. This poster examines methods by which SEVIRI data both the VNIR
 and thermal channels along with data produced by the NWC-SAF software can be used to study HIWC clouds. These methods 
are demonstrated by application in a number of case studies in which these clouds have been identified by aircraft. The poster 
then concludes by discussing current limitations in detecting HIWC clouds and some avenues for future improvements in HIWC 
detection algorithms.
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METEOSAT CONVECTIVE INITIATION PRODUCT AND 
ENVIRONMENTAL PARAMETERS

Maria Putsay 1 , Zsófia Kocsis 1 , Marianne Koenig 2 , Andre Simon 1 , Ildikó Szenyán 1 , Márta 
Diószeghy 1

(1) OMSZ Hungarian Meteorological Service , (2) EUMETSAT

ABSTRACT
The  aim  of  a  Convective  Initiation  (CI)  product  is  to  identify  those  cumulus  clouds  which  are  likely  to  develop  into  mature  
cumulonimbus. A cloud tracking CI algorithm for 15-minute Meteosat Spinning Enhanced Visible and InfraRed Imager (SEVIRI) 
data was developed at EUMETSAT (Kocsis et al., 2012). This algorithm is based on the Mecikalski and Bedka (2006) method, 
and  uses  the  NWCSAF  Cloud  Type  product  to  select  the  low-  and  mid-level  cloudy  pixels  and  HRW  product  to  track  these  
clouds.

In the frame of a EUMETSAT Scientific Study, Hungarian Meteorological Service (OMSZ) adapted this algorithm and studied CI 
and  satellite  derived  environmental  (atmospheric  water  vapour  content  and  instability)  parameters  together  in  severe  and  
non-severe storm cases. The aim is to investigate the possibility to combine the CI information with the environmental instability 
parameters to further improve the reliability of the product, and to study whether one can find any trace of possible later severity 
already at the developing stage of the thunderstorm. The CI interest fields (brightness temperature values, differences and their 
trends characterizing updraft strength, glaciations and cloud depth) are studied together with the environmental parameters and 
with other information on the severity level of the convective storm (system), like maximums of the surface measured wind guest,
 radar  reflectivity,  radar  derived  hail  probability  and  vertical  integrated  liquid  (VIL)  values  (characterizing  the  size  of  the  hail  
particles), severe storm reports, etc. A case study and statistical results will be demonstrated.
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ANALYSIS OF TWO "ENHANCED- V" STORMS IN SERBIA
Maja Rabrenovic

Ministry of Interior, Sector for Emergency Management

ABSTRACT
This  paper  aims  to  analyse  meteorological  factors  that  affected  occurrence  of  two  signatures  in  IR  “enhanced  –  V”  storm by  
using  satellite  images  and  radar  data,  especially  through  analysis  of  potential  vorticity  (PV)  values  and  VW images.  The  first  
“enhanced- V” storm that we analysed was a supercell that developed in the Eastern part of Serbia on 24 June 2011 and it kept 
supercell  characteristics  over  the  whole  territory  of  Serbia.  The  second  “enhanced-  V”  shape  occurred  at  North  West  part  of  
Serbia and kept characteristics of both multicell  and supercell.  While the former MCS was stagnant the latter was moving fast 
over the territory. The tentative conclusion of the paper is that methods of detecting the precursors of severe weather are vital for
 identifying the onset of severe weather.
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VALIDATION OF THE EUMETSAT ACTIVE FIRE PRODUCT(FIR) USING 
GROUND TRUTH OBSERVATIONS OVER TURKEY

Ibrahim Sonmez 1 , Ahmet E. Tekeli 2 , Erdem Erdi 3 , Fatih Demir 3 , Murat Arslan 3

(1) Ondokuz Mayis University , (2) King Saud University , (3) Turkish State Meteorological Service

ABSTRACT
The  validation  of  the  active  fire  monitoring  (FIR)  product  from  Spinning  Enhanced  Visible  and  Infrared  Imager  (SEVIRI)  sensor  of  
Meteosat Second Generation(MSG) satellite is performed for three years 2007, 2008 and 2009 by using the ground truth data from Ministry 
of Environmental and Forestry over Turkey. The active fire period of April-September is taking into consideration for the validation study. 
The FIR product and the MoEF records match methodology in both time and space domain is introduced in detail. The Cloud Mask product 
(CMa), which is a part of the processing chain under the Meteorological Products Extraction Faciliy (MPEF) of EUMETSAT, is also used 
in the validation study to exclude MSG pixels from the analysis when cloud contamination is indicated by the product.

The contingency tables are generated in monthly basis and categorical statistics of probability of detection (POD) and false alarm rate (FAR)
 are derived. The results are introduced for each FIR sub-classes, namely, ‘active’, ‘possible’. The analysis is also repeated for the third class 
called ‘combined’ which indeed is the combination of the both sub-classes of the FIR product. The highest POD amounts of 8.5%, 1.93% 
and 9.4% are obtained for the possible, active and combined cases, respectively, with the lowest FAR amounts of 70.9%, 4.5% and 86.1% 
for the same categories.

FIR product validation with respect to predefined burnt area thresholds is introduced in the second part of   the study in order to investigate
 burnt area effects in active fire detection. The temporal variation of the POD and FAR statistics are provided with respect to the burnt area 
amount  for  the  sub-classes  of  active,  possible  and  combined.  Increasing  POD values  with  respect  to  burnt  area  amount  is  obtained  with  
relatively higher values in active than possible type. On the other hand, burnt area amount is observed to be ineffective on FAR variation.
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NOWCASTING OF PRECIPITATION WITH DATA FROM POLAR 
ORBITING SATELLITES

Anke Thoss 1 , Jan Fokke Meirink 2 , Nina Håkansson 1

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
The Polar Platform System (PPS) software of the EUMETSAT Satellite Application Facility to support Nowcasting (NWC SAF) 
produces  cloud  and  precipitation  parameters  from  polar  orbiting  satellite  data.  For  Nowcasting  purposes  the  PPS  software  
processes Direct Readout data from Metop, NOAA, and Suomi-NPP satellites. The next version of the software, scheduled for 
release 2014, features major updates of the Precipitating Clouds product.

As in the current version of the PPS software, the Precipitating Clouds (PC) product will  give separate likelihood estimates for 
light,  moderate  and  heavy  precipitation  classes,  based  on  AVHRR data  and  MHS/AMSU-B  data  on-board  Metop  and  NOAA 
satellites.  A  new source  of  data,  being  considered  during  day  time,  are  precipitation  estimates  based  on  cloud  microphysical  
properties.  In  PPS version  2014 the  precipitation  rate  based on microphysical  properties  will  be  available  both  as  a  separate  
output field during day-time, and will be used in a retuned version of the PC likelihood output. The PC likelihood output will take 
into account all precipitation relevant information available in PPS products, such as the scattering signatures in the Microwave 
(for Metop and NOAA satellites only), as well as the NWCSAF PPS cloud type and cloud physical properties (CPP) product.

Product  examples  illustrating  the  value  of  the  rain  rate  and  precipitation  likelihood  products  for  Nowcasting  will  be  presented  
together with validation results of the prototype against Baltrad radar data. 

The CPP and precipitation rate algorithms are supplied to NWCSAF by KNMI, in the frame of a cooperation between the Climate
 Monitoring SAF and the Nowcasting SAF.
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EUMETSAT HYDROLOGICAL SAF H05 PRODUCT DEVELOPMENT AT 
C.N.M.C.A.

Antonio Vocino 1 , Antonio Agresta 1 , Daniele Biron 1 , Luigi De Leonibus 2 , Davide Melfi 1 , Paolo 
Rosci 2 , Valentina Scappiti 1 , Massimiliano Sist 1 , Francesco Zauli 1

(1) C.N.M.C.A. Centro Nazionale di Meteorologia e Climatologia Aeronautica , (2) USAM Ufficio Generale Spazio Aereo e 
Meteorologia

ABSTRACT

The EUMETSAT Satellite Application Facility in support to Hydrology (H-SAF) focuses on the development of new geophysical 
products on precipitation, soil moisture and snow parameters and the exploitation of these parameters in operational decisions 
making and water management together with hydrological and numerical weather prediction models.

In  the  framework  of  the  Continuous  Development  and  Operational  Phase  2  (CDOP-2)  the  Italian  Air-Force  National  
Meteorological  and  Climatological  Centre  (C.N.M.C.A.)  physically  hosts  the  operational  chain  for  the  generation  of  the  
precipitation products, as well as the development activities aiming to conceive, realize, validate and test the future version of the
 suites.

The paper shows the recent developments about the HSAF accumulated precipitation product (H05), focusing in particular on a 
series  of  research  activities  running  at  CNMCA  and  aiming  to  tune  the  new  objective  analysis  system  for  the  accumulated  
precipitation at ground.

In detail, to improve the H05 product a two steps approach has been chosen. Firstly, the algorithm makes use of independent 
sources of information to take into account the observed precipitation data from rain-gauges and weather radars, as well as of a 
NWP short-term forecast  acting  as  first-guess  in  order  to  perform a  real-time statistical  analysis  system (analysis  step,  some 
examples showed).  Secondly,  the H05 product  is  corrected in  real-time by means of  classical  statistical  techniques using the 
accumulated  precipitation  analysis  field  as  proxy  (correction  step,  some  examples  showed).  Finally,  a  short  overview  of  the  
current  activities,  mainly  devoted  to  the  optimization  and  the  delivery  of  the  processing  and  quality  flags  for  H05  product,  is  
presented.

Keywords:  rain-gauge, weather radar,  numerical  weather prediction, spatial  objective analysis,  
remote sensing, satellite application facility, precipitation retrieval, hydrology, water management.
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EUMETRAIN ACTIVITIES IN 2013 AND BEYOND
Andreas Wirth

ZAMG Zentralanstalt für Meteorologie und Geodynamik

ABSTRACT
EUMeTrain is an international project, founded and financially sponsored by EUMETSAT, and dedicated to the development of 
satellite  meteorology  training  resources  and  training  methods.  EUMeTrain  addresses  to  operational  forecasters  and  
meteorologists  working  in  the  field  of  satellite  meteorology.  Its  aim  is  to  divulge  knowledge  on  satellite  data,  making  them  
understandable and applicable in every day situations. Training activities concentrate on the needs of forecasters in their daily 
shifts.

The poster will show the focal points of EUMeTrain, its current and future activities.
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IDEA-I: A GLOBALLY CONFIGURABLE SOFTWARE PACKAGE IN 
SUPPORT OF AIR QUALITY FORECASTS; AEROSOLS AND OZONE

James Davies 1 , Kathy Strabala 1 , Eva Schiffer 1 , Nadia Smith 1 , Elisabeth Weisz 1 , Rebecca 
Cintineo 1 , R. Bradley Pierce 2 , Hung-Lung Huang 1

(1) SSEC/UW-Madison , (2) NOAA/NESDIS

ABSTRACT
Poor air quality continues to be a high priority public health concern, particularly the effects of ozone in high concentration and 
fine  mode  aerosols  on  respiratory  and  cardiovascular  disease  when  these  occur  in  the  human  habitable  zone.  Forecasts  of  
ozone and aerosol pollution provide information to air quality managers to assist in mitigating the impact of poor air quality on 
public  health.  In  2012  we  released,  under  the  International  MODIS  and  AIRS  (Atmospheric  Infrared  Sounder)  Processing  
Package  (IMAPP),  a  direct  broadcast  version  of  IDEA-I  to  support  aerosol  trajectory  forecasts.  It  allowed  any  ground  station  
capable of receiving direct broadcast from Terra or Aqua to produce 48-hour forward trajectory prediction of high aerosol events 
using Global Forecast System dynamical model data and MODIS aerosol optical depths, the latter locally generated in near-real 
time by other IMAPP modular components.

Now  we  have  added  support  for  forward  trajectory  predictions  of  high  ozone  concentrations  associated  with  stratospheric  
intrusions (SI)  retrieved from CrIS,  IASI  and AIRS.  The contribution of  SI  to exceptional  events,  which according to  the U.S 
Environmental Protection Agency, are considered, “unusual  or naturally occurring events that can affect air quality but are not 
reasonably controllable using techniques that tribal, state or local air agencies may implement in order to attain and maintain the 
National Ambient Air Quality Standards”, must be documented by State and Local Air Quality Management Agencies. However, 
there  is  a  lack  of  observations  of  ozone  in  the  free  troposphere  and  lower  stratosphere  to  support  the  exceptional  event  
documentation.  This  new  version  of  IDEA-I  provides  additional  tools  to  air  quality  management  agencies  to  predict  and  
document SI related exceptional events.

We provide access to our software though both IMAPP and the Community Satellite Processing Package (CSPP) web portals. 
These  vehicles  for  this  IDEA-I  release  are  both  developed  at  Space  Science  and  Engineering  Center  of  University  of  
Wisconsin-Madison (SSEC/UW-Madison);  they are funded by NASA (IMAPP) and NOAA (CSPP) and are freely-distributed to 
the  domestic  and  international  community,  now  boasting  over  1500  registered  users  in  70  countries.  This  presentation  
describes  the  IMAPP/CSPP  implementation  of  the  ozone  trajectory  update  to  IDEA-I  in  terms  of  its  simple  installation  and  
configuration,  and  through  examples  of  its  operation  for  several  case  studies  of  high  near-surface  ozone  concentrations  
associated with SI events.
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GFA METEOROLOGICAL & CLIMATOLOGICAL OPEN DATA FOR 
CASTILLA Y LEÓN

Ángel Manuel Guerrero-Higueras , Andrés Merino , Laura López , José Luis Sánchez , Vicente 
Matellán , Eduardo García-Ortega , José Luis Marcos , Estíbaliz Gascón , Lucía Hermida

Universidad de León

ABSTRACT
Meteorological data proceeds from two sources mainly: forecasting and observation. Forecasting models give information about 
the  atmosphere  state  in  the  future.  This  information  has  to  be  validated  using  data  from  observation  systems.  Observations  
systems includes weather stations networks, hail sensors, disdrometers, radiosondes, radar, satellites, etc. Spatial and temporal
 heterogeneity of the available data makes very difficult to use it all together at any research project.

Nowadays, there are not data repositories available for the scientific community which try to join all this information. Having all 
this data in an only and accessible repository, would be a great advance which makes easier to develop tools for meteorological 
risks  detection  y  real  time,  data  assimilation  and  real  time  validation  for  forecasting  models  or  lust  keeping  people  informed  
about the weather.

The Atmospheric Physics Group (GFA) collects meteorological data in order to get a data repository, known as GFA Open Data, 
which can be used by the scientific community for several purposes. At the moment, the GFA has agreements with several risks 
management organisms for including their data in the repository (Confederación Hidrográfica del Duero (CHD), Confederación 
Hidrográfica  del  Ebro  (CHE),  Instituto  de tecnología  Agraria  de Castilla  y  León (ITACyL),  Protección  civil,  EUMETSAT).  GFA 
uses this information in their research projects. For example, they have implemented an algorithm which calculates the hailfall 
probability using MSG data, as shown in Guerrero et al. (2013). In addition, to correct the MSG coordinates due to the Parallax 
effect according to Vicente et al. (2002), the cloud height is calculated using a a vertical temperature profile obtained from the 
output given by the WRF model . Later, to validate the results, the hailfall probability obtained is compared with the radar data 
registered at the same time. Doing the coordinates correction and, later, the algorithm validation would have been more difficult if
 the data had not been available at the same repository.

Acknowledgements
The authors would like to thank the Junta de Castilla y León for their economic support via the LE220A11-2 Project. This study 
was supported by the following grants: CGL2010-15930; MICROMETEO (IPT-310000-2010-22).

References
Vicente,  G.A.,  J.C.  Davenport,  and  R.A.  Scofield,  2002:  The  role  of  orographic  and  parallax  corrections  on  real  time  hight  
resolution satellite rainfall rate distribution. Int. J. Remote Sens., 203, 221-330.
Guerrero-Higueras,  A.M.,  A.  Merino,  L.  Lopez,  J.L.  Sanchez ,  and V.  Matellán,  2013:  Identification  of  summer  hailstorm from 
MSG data using Python . Third Symposium on Advances in Modeling and Analysis Using Python. AMS annual meeting. Austin, 
TX, EEUU.

215

12



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference552

POSTER PRESENTATIONSESSION 5: DATA ACCESS FOR EASY UTILISATION

POTENTIAL APPLICATIONS OF EUMETSAT ON ENVIRONMENTAL 
AND WEATHER MONITORING IN THE NILE RIVER OF SUDAN

Carlos Pascual
Kust Institute for Space Technology, Future University

ABSTRACT
The Nile  River  is  the  longest  river  in  the  world  having  a  total  length  of  about  6700 km,  traversing  an  extremely  wide  band of  
latitude, from 4o South to 32o North. The area draining into the Nile river system of about 3 million km2 extends over ten African 
countries which are home and source of livelihood to approximately 180 million people. Major natural hazards  such as flood, 
drought, sand storms and other calamities that inflict loss of lives and costly damage to property are always a threat in the Nile 
River Basin, and covering major other areas in Sudan and other adjoining areas. Situated in the tropics, its climate ranges from 
arid in the north to tropical wet-and-dry in the far southwest. Moreover, the Nile Basin areas inevitably suffer from climate-related
 calamities  similar  to  those  experienced  recently.  With  continued  development  in  the  lowlands  and  urban  areas,  and  growing  
populations,  it  is  expected  that  damage  to  infrastructure  and  human  losses  would  persist  and  even  rise  unless  appropriate  
measures are immediately implemented by concerned agencies.

One  of  new  and  emerging  mission  of  the  Kush  Institute  for  Space  Technology  (KIST)  at  Future  University  is  to  undertake  
scientific  research  and  development,  using  cutting  edge  of  space  science  and  technologies  to  recommend  innovative  
information  services  in  local  and  international  on  environmental  and  weather  monitoring  for  disaster  prevention,  mitigation  
efforts,  and  response  management.  Though  the  use  of  space  science  and  technologies  and  in  partnership  with  other  
stakeholders, the KIST   is taking a multi-disciplinary approach in developing systems, tools, and other technologies that could 
be  operationalized  such  as  the  EUMETSAT  technologies  to  establish  a  ground  reception  station  at  FU  premises.  Such  
EUMETSAT reception station will  be a common facility for building wealth of timely access of satellite data and information of 
climate and weather satellites and other sources for service to the community for environmental and weather monitoring towards
 sustainable  development  and  quality  of  life.  Potential  applications  using  remote  sensing  and  geographic  information  based  
approaches in collaboration with local and international partners will be presented.
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EUMETSAT EO PORTAL
Michael Schick

EUMETSAT

ABSTRACT
EUMETSAT  delivers  weather  and  climate-related  satellite  data,  images  and  products.  It  operates  a  fleet  of  meteorological  
satellites. The Earth Observation Portal provides access to different services for end users. The poster will provide an overview 
of the architecture and elements of the EO Portal (search, registration, subscription, ordering and notification).
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SERVICE EUMETSAT AS AN INTEGRATION INTO THE GEO SYSTEM 
IN KAZAKHSTAN

Lyudmila Shagarova
Sultangazin Space research Institute

ABSTRACT
In  the  Environment  Programme  of  the  European  grant  SEOCA  “GEO  Capacity  Building  Initiative  in  Central  Asia”  of  the  VII  
Framework  Program  of  the  European  Community  aimed  at  studying  of  the  best  European  experience,  development  of  the  
strategic  plans  of  the  regional  GEO facilities,  training  and  carrying  out  of  GEO-ecological  monitoring  of  the  environment  and  
creation of the terminal providing access to the ecological data on the base of the European GEONETCast distribution/exchange
 system we created Account on Earth Observation Portal EUMETSAT. We were granted licenses by EUMETSAT, (the period of 
their  validity  is  31/12/2014),  and got  access  to  the  following  subscribed services.  1.  Geostationary  Image Data  Services:  1.1.  
Meteosat Rapid Scanning Service 9.5 degrees East, 1.2. High Resolution Image Indian Ocean (1/2-hourly data transmissions). 
2.  EUMETSAT  Application  Ground  Segment.  2.1.  Central  EUMETSAT  Products:  Meteosat  Rapid  Scanning  Meteorological  
Products 9.5 degrees East, EUMETSAT Metop ASCAT Surface Soil Moisture, AVHRR Polar Winds. 2.2. EUMETSAT Satellite 
Application  Facilities  Products:  Land  Surface  Analysis  Applications,  Ozone  &  Atmospheric  Chemistry  Applications  3.  Global  
Data  Service:  Metop  AVHRR,  NOAA  AVHRR,  NPP  ATMS,  NPP  CrIS  4.  Third  Party  Data:  MODIS  thinned  level  1  products,  
MODIS Global Fire products, MODIS Total Precipitable Water products, NASA-SERVIR. As a result of SEOCA project, the GEO
 Office was created and the demands of Kazakhstan in the monitoring of Earth systems were estimated. The road map “National 
actions  in  the  monitoring  of  Earth  ecosystems”  oriented  on  the  possibility  of  its  integration  into  the  GEO  system  has  been  
developed.  Further  international  cooperation  and  exchange  of  the  data  of  monitoring  of  Earth  ecosystems  will  enable  us  to  
obtain additional information for scientific research based on the data of Earth observations.
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REVIEWING PAST NATURAL HAZARDS ASSOCIATED WITH WATER 
USING SATELLITE ANALYSED DAILY WIND AND SEA SURFACE 

TEMPERATURE (SST) DATA
Ndui Aikayo

Zambian Meteorological Department

ABSTRACT
Natural  hazards  such  as  Typhoons,  Hurricanes  and  Cyclones  can  be  verified  by  the  use  of  daily  climatic  elements  like  sea  
surface  temperature  and  wind  direction  and  speed,  Meteorological  satellite  data  such  as  Sea  Surface  Temperatures  (SST),  
Wind  direction  and  speed  are  important  parameters  to  determine  the  occurrence  of  Hydrometeorological  hazards  such  as  
Storms, Tropical storms, Typhoons, Cyclones, Hurricanes, Winterstorms, Tornadoes, Droughts, floods and ENSO events. This 
paper  demonstrates  a  useful  technique that  can be used to  verify  the  past  natural  events.  The technique involves  the  use of  
FERRETsoftware  to  plot  analyzed Sea Surface Temperatures,  wind  direction  and speed.  Results  show that  there  is  a  strong 
consistency  with  the  wind  pattern  as  well  as  the  SSTs  depicting  the  existence  of  the  phenomenon.  Ferret  software  plots  are  
good  in  showing  and  proving  the  past  occurrences  of  the  Water  related  phenomenon  as  well  as  verifying  the  ENSO events.  
Details are presented in the text.

Keywords: ENSO, Hydro meteorological hazards, FERRET, Sea Surface Temperature (SST), Wind, Daily climaticelements
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AN EMPIRICAL SUN-GLINT INDEX FOR GOME-2
Steffen Beirle , Marloes Penning de Vries , Thomas Wagner

MPI Max-Planck Institut für Chemie

ABSTRACT
Sun-glint has high impact on several kinds of remote sensing applications over oceans, e.g. ocean color, detection of oil spills, 
retrieval of cloud and aerosol properties, or the retrieval of trace gas columns from spectral measurements. 

Here we investigate to what extent information about sun-glint occurence can be derived from spectrally resolved measurements
 from  satellite,  e.g.  GOME-2,  covering  the  UV/vis  spectral  range,  but  with  rather  coarse  spatial  resolution.  Several  different  
quantities are investigated, e.g. radiance, different colour indices, polarization, measured oxygen column, or Raman scattering. 
From the combination of these quantities, it is possible to differentiate sun-glint from clouds, and an empirical sun-glint index can
 be defined. 

This might serve as a simple sun-glint flag, either to exclude or select sun-glint situations for their well-defined radiative transfer 
conditions.  Beyond,  the  sun-glint  index  might  allow  for  a  more  gradual  quantification  or  correction  of  sun-glint  effects,  with  
potential applications in various fields of research.
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COMPARISON BETWEEN DIFFERENT QUIKSCAT PRODUCTS, 
CROSS-CALIBRATED MULTI-PLATFORM OCEAN WIND VECTORS 

AND BUOY WINDS ALONG THE IBERIAN PENINSULA COAST
David Carvalho 1 , Alfredo Rocha 1 , Moncho Gómez-Gesteira 2 , Ines Alvarez 2 , Carlos Silva Santos 3

(1) Universidade de Aveiro , (2) Universidad de Vigo , (3) Instituto Superior de Engenharia do Porto

ABSTRACT
Ocean  surface  wind  data  extracted  from  different  QuikSCAT  products  and  the  Cross-Calibrated  Multi-Platform  (CCMP)  
database were compared to measured winds along the Iberian Peninsula coast to assess which one of these databases allows 
for higher accuracy in describing the wind regime characteristics of the area under study. For this, QuikSCAT swath (L2B 25 km 
and L2B 12.5 km slice composites) and gridded data (L3) together with CCMP were compared with measurements taken from 
five buoys located along the Iberian Peninsula coast (Galician coast and Gulf of Cádiz).

The  results  show  that  QuikSCAT  L2B  12.5  km  slice  composites  product  is  the  one  with  the  best  ability  in  representing  the  
temporal variability of the wind speed and the amplitude of the wind direction, while CCMP shows significant improvements in 
terms of wind direction phase and wind speed amplitude accuracy. Moreover, CCMP is able to bring important improvments on 
some of QuikSCAT’s  known problems, mainly those related to the lower accuracy in representing low wind speeds and to the 
QuikSCAT land masking limitations. Furthermore, the fact that CCMP is a gridded dataset, with a higher temporal sampling and 
complete data availability when compared to QuikSCAT, is also an advantage. 

These  features  can  make  of  CCMP an  interesting  ocean  wind  database.  mainly  for  offshore  wind  energy  applications  where  
wind speed amplitude accuracy plays the key role, and also for oceanic modelling forcing conditions, where gridded wind data 
with good temporal sampling and data availability is vital.
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ASSESSING THE IMPACT OF THE UPSTREAM OBSERVING 
NETWORK ON THE MYOCEAN CATALOGUE OF PRODUCTS

Laurence Crosnier , Joel Dorandeu
Mercator-Ocean

ABSTRACT
After  data  acquisition  from  the  ground  segment  of  the  space-based  (with  processing  levels  L1  and  L2)  and  in  situ  networks  as  well  as  
acquisition of atmospheric forcing data (winds, temperatures, fluxes) from National Meteorological Services, MyOcean processes these data
 into  quality-controlled  datasets  (with  processing  levels  L3  and  L4)  at  Thematic  Data  Assembly  centers  (sea  surface  temperature,  ocean  
colour, sea level, sea ice, winds and in-situ data) and runs numerical ocean models in near real time assimilating the above thematic data to 
generate analyses and forecasts for the Arctic Ocean, Baltic Sea, Atlantic European North West shelf Ocean, Atlantic Iberian Biscay Irish 
Ocean, Mediterranean Sea, Black Sea and Global ocean. Reprocessing and reanalysis are also performed. MyOcean products are available 
through the Interactive Catalogue provided on the www.myocean.eu web portal. The MyOcean catalogue of products displays the following
 parameters: Ocean Temperature, Ocean Salinity, Ocean Currents, Sea Ice, Sea Level, Ocean Winds, Ocean Optics, Ocean Chemistry, Ocean
 Biology and Ocean Chlorophyll.
MyOcean has set up a data flow monitoring system which is able to monitor all the interfaces used within MyOcean in order to acquire the 
ground segment of the space-based data, the in situ networks data as well as the atmospheric forcing data (winds, temperatures, fluxes) from
 National Meteorological Services. Moreover, the internal interfaces used within MyOcean are also monitored. Hence, MyOcean is now able 
to assess the impact of the upstream observing network on all the MyOcean products.
EUMETSAT is one of the main Space Data providers in response to the GMES Marine Service needs. Different Earth Observation (EO) 
sources are used by the MyOcean Marine Service to produce observational core products and to assimilate into ocean models for analyses, 
forecasts and validation. EUMETSAT notably provides Jason-2 altimetry data, gives access to several product from the OSI SAF, and will 
be responsible for Jason-CS and Sentinel-3 data for the ocean.
The  Sentinel-3  mission  will  be  a  very  important  mission  for  MyOcean.  Among  other  satellites,  it  will  allow  building  new  products,  
sustaining existing ones as well as improving the quality of products containing the following parameters: Ocean Temperature thanks to the 
SLSTR sensor;  Ocean  Currents  and  Sea  Level  thanks  to  the  altimeter  sensor;  Ocean  Optics  and  Ocean  Chlorophyll  thanks  to  the  OLCI  
spectrometer sensor.
The sustainability, operationality and quality of the MyOcean products are depending strongly on the current and future satellite missions 
planned  for  launch  in  2013  and  later.  The  MyOcean  operational  service  can  be  maintained  only  if  the  Space  Data  provision  is  itself  
operational and sustained on a long time period.
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STATUS OF OSI SAF SEA ICE PRODUCTS
Steinar Eastwood 1 , Rasmus Tonboe 2 , Thomas Lavergne 1 , Gorm Dybkjaer 2 , Mari Anne Killie 1 , 

Esben Nielsen 2 , Lars-Anders Breivik 1 , Kristian Rune Larsen 2

(1) met.no Norwegian Meteorological Institute , (2) DMI Danish Meteorological Institute

ABSTRACT
The  Ocean  and  Sea  Ice  Satellite  Application  Facility  (OSI  SAF)  is  a  part  of  EUMETSATs  distributed  ground  segment  for  
processing of satellite data. The OSI SAF delivers products on sea ice, SST, radiative fluxes and wind. For sea ice the OSI SAF 
has been delivering global  operational  products  since 2005.  At  present  these product  includes sea ice  concentration,  sea ice  
edge, sea ice type and sea ice drift. The OSI SAF also has a reprocessed sea ice concentration data set from 1978-2009. New 
products are soon to be operational, including sea ice emissivity, medium resolution ice drift, regional ice edge and ice surface 
temperature. In this paper, we will present the status of these products, including validation efforts and monitoring services.
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LONG TERM PERFORMANCE MONITORING OF ASCAT-A INTRUMENT
 AND LEVEL 1 PRODUCTS

Julia Figa Saldaña , Craig Anderson , Helmut Bauch , Colin Duff , James Miller , Julian Wilson
EUMETSAT

ABSTRACT
The Advanced SCATterometer (ASCAT) on METOP-A satellites is a real aperture, vertical polarisation, C-band radar designed 
primarily  to  provide  global  ocean  winds  operationally.  The  main  application  of  these  data  is  the  assimilation  into  numerical  
weather  prediction  models.  Its  dense  coverage  makes  the  data  also  extremely  useful  for  direct  use  by  operational  weather  
forecasters  in  near  real  time.  The  main  measurement  provided  by  the  ASCAT is  the  normalised  radar  backscatter,  for  which  
other  important  applications have emerged in  the recent  years  over  land and sea ice  areas,  where it  provides information on 
other parameters such as soil moisture and ice concentration and age.  

Six  years  after  the  start  of  the  ASCAT mission,  a  reprocessing  of  the  full  mission  is  taking  place  and a  long-term analysis  of  
instrument  performance and product  quality  is  being carried out,  covering instrument  health  events  and trends,  as  well  as  an 
evaluation  of  the  normalised  radar  backscatter  calibration,  accuracy  and  stability.  This  detailed  long-loop  performance  
analysis will be summarised and provide an assessment of the long term available ASCAT data record, its continuity and how 
well  it  complements  the  long  C-band  scatterometer  data  record  provided  since  1991  by  its  predecessor,  the  ESA  ERS  
scatterometers. This assessment is very important in order to evaluate the the long term data record of geophysical parameters 
derived from the ASCAT measurements.
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ASCAT FULL RESOLUTION BACKSCATTER PRODUCT
Julia Figa Saldaña , Craig Anderson , Mirko Santuari , Hans Bonekamp , Colin Duff , Julian Wilson

EUMETSAT

ABSTRACT
The Advanced Scatterometer (ASCAT) on the Metop series of satellites is a six beam, real aperture, C-band radar using vertical 
polarisation.  It  is  designed  to  accurately  measure  surface  normalised  backscatter,  allowing  the  operational  retrieval  of  global  
ocean winds. The data it provides is also used by a number of other applications including sea ice monitoring and soil moisture 
retrieval.  

Three types of ASCAT Level 1b products are distributed by EUMETSAT. Two of these contain collocated triplets of averaged
 backscatter  values,  sampled on two regular  swath grids.  The third product  contains geolocated non-collocated full  resolution 
backscatter  values.  These  products  are  distributed  in  near  real  time  via  EUMETCAST  and  are  also  available  from  the  
EUMETSAT Data Centre.

We  describe  the  latest  version  of  the full  resolution product,  which  has  been  enhanced  to  make  it  easier  to  use  and  more  
compact. It now includes also a regular grid of points with a spacing of around 6.25 km, which is consistent with the grid points 
in the SZO and SZR products.  We also present an analysis of  the full  resolution data,  showing the typical  results that  can be 
obtained when it is spatially averaged for various applications.
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VERIFICATION OF OSISAF SEA SURFACE TEMPERATURE (METOP, 
MSG AND NOAA) OVER NORTH ADIRATIC IN 2012

Mateja Irsic Zibert , Bostjan Muri
Slovenian Environment Agency

ABSTRACT
The OSI SAF sea surface temperature from different satellite measurements (MSG, METOP and NOAA) were compared to the 
buoy measurement at location Piran in North Adriatic sea. The scores are presented for the period January to September 2012. 
We  have  retrieved  from  the  OSISAF  archive  the  NAR  SST  from  METOP  and  NOAA  satellite  measurements  with  ground  
resolution  2  x  2  km,  which  are  available  two  times  per  day.  Additionally  we  have  retrieved  1  hourly  SST  from  Meteosat  
measurements with ground resolution 5 x 5 km. These SST data were compared with buoy measurements at location Piran (45° 
32' 55,68'' N, 13° 33' 1,89'' E) in Slovenia.   The results showed almost no bias for the selected period for the MSG (0.06K) and 
a slightly positive bias for METOP (0.22 K) and NOAA (0.26 K), additionally MAE for all three SST is below 0.7 K (MSG 0.65 K, 
METOP  0.68  K,  NOAA  0.66  K).  During  night  time  the  best  scores  are  for  METOP  (0.38  K).  Such  positive  results  are  very  
important for our regional sea center, especially for monitoring and verification of marine models.
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VALIDATION OF THE OCEAN SURFACE PARAMETERS DERIVED BY 
ADVANCED MICROWAVE RADIOMETER 2 ON GLOBAL CHANGE 

OBSERVATION MISSION-WATER (GCOM-W)
Masanori Konda 1 , Naoya Suzuki 2 , Kunio Kutsuwada 3

(1) Kyoto University , (2) Kinki University , (3) Tokai University

ABSTRACT
Wind speed and Sea surface temperature (SST) derived by Advanced Microwave Scanning Radiometer 2 (AMSR2) for Global 
Change  Observation  Mission  –Water  (GCOM-W)  are  validated  using  the  tropical  and  the  mid-latitude  Pacific  surface  buoys.  
Simple  comparison  with  in  situ  observation  shows  an  advance  in  accuracy  on  the  previous  AMSR series.  We  still  find  some 
systematic  errors  in  the  wind  speed  concerning  the  angle  between  the  sensor  azimuth  and  the  wind  direction  (relative  wind  
direction). We found another dependence on the angle between the direction of the wind and the sea surface flow associated 
with the ocean current or the ocean swells. The moving surface under the wind might influence on the drag at the sea surface.
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EVALUATION OF GCOM-W1 STANDARD PRODUCTS
Masahisa Kubota , Tsutomu Hihara , Atsushi Ookuro

Tokai University

ABSTRACT
Latent heat flux (LHF) is the most important component among ocean surface heat fluxes, because LHF can transport huge heat
 energy from low-latitudes to mid- and high-latitudes as water vapor. Therefore, the monitoring of LHF is crucial for understanding
 global climate variability. Also, since latent heat flux is closely related to evaporation, accurate estimation of LHF is important for 
the mission of GCOM-W1, that is, understanding global hydrological cycle. Generally LHF is estimated by a bulk formula. If we 
use this kind of bulk formula in order to estimate evaporation over the ocean, we need wind speed, saturated specific humidity 
and  surface  specific  humidity.  Saturated  specific  humidity  can  be  obtained  by  sea  surface  temperature  data.  Also  surface  
specific humidity is closely related to precipitable water. As you know, wind speeds, sea surface temperature and precipitable 
water data will be provided by JAXA as standard products of GCOM-W1. Therefore, we will be able to estimate evaporation over
 the ocean only by using AMSR-2 data, and GCOM-W1 will play an important role for understanding global hydrological cycle by 
estimation of evaporation. Our objective in this study is to evaluate GCOM-W1 standard products such as SST and Ocean winds
 by following two ways. First, we compare standard products with in situ data. Second, we carried out global intercomparison of 
standard products with other products. Basically the accuracy of GCOM-W1 geophysical data is comparable with other products.
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UPDATE ON SCIENTIFIC AND OPERATIONAL DEVELOPMENTS OF 
JASON-2 AND JASON-3

John Lillibridge 1 , Hans Bonekamp 2 , Josh Willis 3 , Pascal Bonnefond 4 , Rosemary Morrow 5 , 
Lee-Lueng Fu 3

(1) NOAA/NESDIS/STAR , (2) EUMETSAT , (3) NASA , (4) Observatoire de la Côte d'Azur - Géoazur - GRGS , (5) LEGOS-CNES

ABSTRACT
Satellite altimeters as carried on Jason-2 are essential components of a global ocean observation system, providing co-located 
measurements  of  significant  wave  height,  wind  speed  and  sea  surface  topography.  The  Jason-2  programme  links  two  
operational  and  two  research  agencies  (EUMETSAT,  NOAA,  CNES  and  NASA)  and  also  brings  about  a  transition  from  a  
research phase towards operational applications. Jason-3 will be the follow-on mission of Jason-2 with the same partners and is 
currently  scheduled  for  launch  in  2015.  In  this  presentation  we  will  give  updates  of  recent  operational  and  scientific  
developments within the Jason-2 and Jason-3 prgrammes.
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IASI L2PCORE SEA SURFACE TEMPERATURE
Anne O'Carroll , Thomas August , Marc Crapeau , Tim Hultberg

EUMETSAT

ABSTRACT
The IASI  L2 Product  Processing  Facility  (PPF)  at  EUMETSAT retrieves surface skin  temperature  over  land and sea and has 
been  running  operationally  since  April  2008.  The  data  are  available  via  EUMETCast  together  with  vertical  temperature  and  
humidity profiles. Since March 2011, the IASI SSTs have been available from EUMETSAT in the format of the Group for High 
Resolution Sea Surface Temperature (GHRSST) project as a demonstrational product called IASI L2Pcore SST. The poster will 
include an update on the IASI L2Pcore SST and show recent validation results. In the Continuous Development and Operations 
Phase 2 (CDOP-2)  of  the OSI-SAF,  the IASI  L2Pcore SST will  be ingested and the remainder  of  the auxiliary  meteorological  
fields will be filled. The product will be released in the full GHRSST L2P format.
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A DIURNAL WARMING DEDICATED MATCHUP DATA BASE 
EXAMPLES AND PRELIMINARY VALIDATION RESULTS

Sonia Pere , Anne Marsouin , Gerard Legendre , Pierre Le Borgne
Météo-France

ABSTRACT
The Meteo-France Centre de meteorology Spatiale (CMS) has made available in November 2012 a matchup database (MDB) 
dedicated  to  diurnal  warming (DW) studies.  This  MDB is  based on METOSAT-9 SEVIRI  data.  It  includes in  situ  Sea Surface 
Temperature  SST measurements,  SEVIRI  products  (SST and radiative  fluxes)  and ECMWF forecast  model  outputs  collected 
from June till end of September 2012. The MDB main inputs are the Ocean and Sea Ice Satellite Application Facility (OSI-SAF) 
processing chain work files, which are processed in near real time and archived at CMS. The MDB has been built offline. The 
2012 MDB covers METEOSAT disk north of 20S  and four months, June to September 2012.

The MDB files are daily files in netCDF4 format. A month of dta corresponds to 1.1G to 1.3G, depending on the month. A tar file 
compressed by bzip2 containing the 4 months has a size of 1.1G.

This  presentation  aims  to  give  some  examples  of  the  MDB  content  and  present  first  diurnal  warming  cycle  intercomparison  
results.
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NIGHT TIME DETECTION OF SAHARAN DUST USING INFRARED 
WINDOW CHANNELS : APPLICATION TO NPP/VIIRS

Sonia Pere , Pierre Le Borgne , Hervé Roquet
Météo-France

ABSTRACT
A Saharan Dust Index (SDI) has been produced operationally since 2006 from  Meteosat Second Generation (MSG) Spinning 
Enhanced Visible and Infrared Imager (SEVIRI) data. This SDI, based on brightness temperatures (BTs) at 3.9, 8.7, 10.8 and 
12.0 microns, has been used in the Ocean and Sea Ice Satellite Application Facility (OSI-SAF) Sea Surface Temperature (SST) 
chain to detect Saharan dust and correct for its effect on SST calculations. OSI-SAF has developped SDI algorithms to process 
Meteosat-10 SEVIRI  data and the Suomi National  Polar-orbiting partnership (NPP) Visible Infrared Imaging Radiometer  Suite 
(VIIRS)  data.  Consistency  between  various  SDIs  is  essential  in  the  OSI–SAF  context.  In  consequence,  without  absolute  
definition  of  this  parameter,  the  SDI  is  anchored  to  the  Meteosat-9  nominal  values.  In  this  presentation  we  present  three  
methods to define SDI algorithms: regression against Meteosat-9 SDI values, use of dust free simulated BTs (the original 2006 
method), and the use of simulated BTs contaminated by aerosols at various concentrations and altitudes. These methods have 
been applied to the new sensors’ data and they show consistent results when compared to the operational Meteosat-9 SDI. In 
conclusion we propose practical SDI algorithms for Meteosat-10 SEVIRI and NPP VIIRS.
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DINEOF-BASED BIAS CORRECTION OF SEVIRI SEA SURFACE 
TEMPERATURE USING METOP-A/AVHRR AND ENVISAT/AATSR SST

Igor Tomazic 1 , Aida Alvera-Azcárate 1 , Alexander Barth 1 , Jean-Marie Beckers 1 , Françoise Orain 2

(1) AGO/GHER, University Of Liège , (2) Centre de Météorologie Spatiale, Météo-France

ABSTRACT
Satellite-derived sea surface temperature (SST) show inter-sensor and inter-regional differences (biases) due to their technical 
characteristics, multispectral algorithm limitations and the changing physical properties of the measured environments. The bias 
correction is usually calculated as a difference between the SST measurements from two sensors where one is defined as the 
reference (e.g. ENVISAT/AATSR). These empirical bias fields show gaps due to the satellite characteristics (e.g. narrow swath 
in  case  of  AATSR)  and to  the  presence of  clouds  or  other  atmospheric  contamination  sources.  We present  a  bias  correction  
approach based on DINEOF (Data Interpolating Empirical Orthogonal Functions) for reconstructing missing data. Two different 
approaches for deriving SST bias fields were used: analysing SST biases based on reconstructed SST differences or based on 
differences of the reconstructed SST fields. The method is applied at a large scale (European seas) and at a regional scale (e.g. 
Mediterranean  Sea)  to  correct  SEVIRI  and  Metop-A/AVHRR SST measurements  using  ENVISAT/AATSR as  a  corrector.  For  
SEVIRI we additionally used Metop-A/AVHRR SST as a corrector to analyse the impact of ENVISAT/AATSR failure. Corrected 
SST fields based on both approaches were validated against independent in situ buoy SST data or with ENVISAT/AATSR SST 
data for areas without in situ data (e.g. eastern Mediterranean). The method is also compared to the operational bias correction 
method at Meteo-France/CMS that uses a temporal and spatial averaging. Results show that both approaches lead to near-zero 
biases when compared to AATSR SST measurements, although the differences of reconstructions exhibit much higher standard
 deviation (> 0.6 K) compared to the reconstruction of differences (< 0.5 K). Comparison with in situ data expectedly depends on 
the initial comparison between AATSR and in situ SST for specific regions.
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DEVELOPMENT OF JAPANESE OCEAN FLUX DATA SETS WITH USE 
OF REMOTE SENSING OBSERVATIONS (J-OFURO3)
Hiroyuki Tomita 1 , Masahisa Kubota 2 , Tsutomu Hihara 2 , Atsushi Okuro 2

(1) Nagoya University , (2) Tokai University

ABSTRACT
Japanese Ocean Flux Data Sets with Use of Remote Sensing Observations (J-OFURO) is a data set providing information of 
air-sea heat flux over ice-free global oceans using satellite observations. In 2007, after the first release of the J-OFURO (Kubota 
et al. 2002), we updated the data set as J-OFURO version 2 (J-OFURO2), which involves substantial improvements in spatial 
and temporal resolutions, accuracy, and coverage by using multi-satellite observations. Today, J-OFURO2 is open for various 
issues on air-sea interaction studies. However, there are still some issues in the data set and some improvements are required 
for  its  scientific  use.  In  this  presentation,  we  will  present  an  overview  of  current  status  of  our  development  toward  the  
J-OFURO3. One of major focuses in the development is an improvement of accuracy in near surface air specific humidity, which 
is  one  of  large  error  sources  for  accurate  estimating  of  global  latent  heat  flux.  Our  development  has  two  steps.  First  step  is  
development  of  improved  estimation  algorithms  for  various  microwave  radiometers.  Although,  in  J-OFURO2,  data  only  from  
Special  Sensor  Microwave  Imager  (SSMI)  series  were  used,  plenty  of  data  from  various  microwave  radiometers:  Tropical  
Rainfall  Measurement  Mission  (TRMM)  Microwave  Imager  (TMI),  Advanced  Microwave  Scanning  Radiometer  for  Earth  
observing system (AMSR-E) and AMSR2, which launched in May 2012, will be used to estimate accurate near surface humidity 
in J-OFURO3. Second step is to combine each air specific humidity product derived from various microwave radiometers. Using 
independent in-situ observations collected in global oceans, evaluations of developed products are conducted in parallel with the
 algorithm development.
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DEVELOPMENT STATUS OF THE ASCAT-6.25 KM WIND PRODUCT
Jeroen Verspeek , Jur Vogelzang , Anton Verhoef , Ad Stoffelen

KNMI Royal Netherlands Meteorological Institute

ABSTRACT
Scatterometer wind products are distributed by KNMI in the framework of  the Ocean and Sea Ice Satellite Application Facility 
(OSI  SAF).  These  products  are  generated  by  scatterometer  wind  processing  software  developed  in  the  SAF  for  Numerical  
Weather Prediction (NWP SAF). At this moment ASCAT wind products on a 25 km and on a 12.5 km grid as well as an ASCAT 
coastal product on a 12.5 km grid are disseminated operationally in near real time. 

The  ASCAT  coastal  product  is  obtained  by  a  different  processing  method  than  the  other  ASCAT  products:  the  radar  cross  
sections for each beam in each wind vector cell are recalculated from EUMETSAT’s full resolution product. The ASCAT coastal 
product uses simple averaging over a circle with radius 15 km centered at the grid cell; the other ASCAT products employ the 
EUMETSAT L1B cross sections obtained with averaging over a Hamming window. 

At last years conference it was shown how the coastal processing may be modified to produce a wind product on a 6.25 km grid. 
Such a product will be most useful for various purposes, ranging from operational meteorology to mesoscale research, notably in
 the coastal area. 

Early  2013  EUMETSAT  has  introduced  a  new  full  resolution  product  that  contains  a  6.25  km  grid,  which  simplifies  the  
processing. The 6.25 km wind product is now being tested and compared to NWP forecasts and buoy measurements. The 6.25 
km product shows many mesoscale features, and particular attention will be paid to their validation. 

This  contribution  will  report  on  the  development  status  of  the  ASCAT-6.25 wind product.  Preliminary  validation  results  will  be  
presented. The ASCAT-6.25 km product is foreseen to become available to users on an experimental base at the end of 2013.
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SCATTEROMETER AND ECMWF ANALYSIS DATA IN THE 
MEDITERRANEAN BASIN. PART I: THE WIND SPEED AND DIRECTION

Stefano Zecchetto 1 , Christophe Accadia 2

(1) ISAC/CNR Instituto di Scienze dell'Atmosfera e del Clima/ Consiglio Nazionale delle Ricerche , (2) EUMETSAT

ABSTRACT
This  work  aims  to  understand  to  what  extent  an  advanced  Numerical  Weather  Prediction  (NWP)  system  and  scatterometer  
winds fields describe the same spatial  and temporal  features of  the wind in a semi-enclosed sea like the Mediterranean Sea,  
almost entirely surrounded by mountain chains, often rising nearby the coastline. The complexity of the coastal orography and 
the presence of mountainous islands deeply influence the synoptic scale atmospheric circulation in the Ekman layer, producing 
effects at spatial scales from regional (~ 150 km) to a few kilometres.

Scatterometer  and  NWP  wind  fields  are  seen  as  complementary  tools  for  understanding  the  weather  dynamics  and  its  
interaction  with  the  surrounding  orography  in  such  a  complex  basin.  The  question  is  now  to  understand  to  what  extent  they  
describe the same features of the wind spatial and temporal variability at monthly and seasonal time scales in a semi-enclosed 
sea  like  the  Mediterranean,  and  if  and  how  their  performances  depend  on  geophysical  conditions and  the  wind  
characteristics.  

To answer these questions, we have compared the satellite and NWP model wind fields in the Mediterranean Basin using the 
European Organization  for  the Exploitation  of  Meteorological  Satellites  (EUMETSAT)  Advanced Scatterometer  (ASCAT)  wind 
data  at  12.5  km  spatial  grid,  retrieved  by  the  EUMETSAT  Ocean  &  Sea  Ice  Satellite  Application  Facility  (OSI  SAF),  and  the  
analysis wind fields from the European Centre for Medium-Range Weather Forecasts (ECMWF), Reading, UK at ~16 km grid 
size (T1279) for the period February 2010-February 2012. In this period, in the whole Mediterranean Sea the ASCAT-ECMWF 
relative bias Δ  for wind speed and direction results small (0.5 m/s and -2.6°), but the centred Root Mean Square deviation RMSc
 is rather significant for both (1.45 m/s, 23.1°). An interesting result is the identification of the dependence of Δ  and RMSc on the 
distance from the coast, indicating the coastal areas as the main source of discrepancy. With respect to their value at about 50 
km offshore, RMSc decreases for wind speed and direction by 21% and the relative bias by 47% and 15%, respectively, at about
 200 km away from coast. This effect is more remarkable close to coastal lines affected by important orography, consistently with 
the results found working with the relative vorticity. The conclusion we can draw is that the major differences have been found to 
occur where the orography plays an important role in influencing the wind flow, i.e. in the sea areas at distances less than 150 
km  from  coast.  This  is  consistent  with  the  findings  obtained  using  a  regional  mesoscale  NWP  model,  suggesting  that  these  
systematic effects could be somehow independent from the (different) physical parametrizations and implementation of the NWP
 models.
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EFFORTS AT NOAA/NCDC TO MAKE CONSISTENT CLIMATE DATA 
RECORDS FOR SEA SURFACE TEMPERATURE

Huai-Min Zhang 1 , Boyin Huang 1 , Richard Reynolds 2 , Viva Banzon 1 , Jay Lawrimore 1 , John J. 
Bates 1 , Ed Kearns 1 , Peter Thorne 2 , Thomas Peterson 1

(1) US NOAA National Climatic Data Center , (2) US NOAA Cooperative Institute for Climate and Satellites

ABSTRACT
Among  the  most  known  global  climate  change  indicators  are  surface  temperature  trends  (globally  and  regionally),  which  are  
effectively assessed and monitored from surface observations of air temperature over land and water temperature over ocean. 
Historically,  sea  surface  temperature  (SST)  is  measured  from  in-situ  platforms  (ships  as  well  as  moored  and  drifting  buoys).  
Modern SST observations include satellite remote sensing. Effective integrated use of in-situ and remote-sensing platforms has 
become a guiding principle for global climate observations, as evidenced by the WCRP GCOS requirement on a sufficient in-situ
 observing system so that satellite retrieved SST biases are reduced to within the required accuracy. In fact this required in-situ 
observing system has now been implemented and operationally maintained through the international GCOS GOOS Program, to 
which the US NOAA is a major contributor. In this presentation we will review the current status of this system.

Internationally  a  suite  of  SST  products  have  been  generated  from  the  in-situ  and  satellite  observations,  with  varying  user  
communities. In climate aspect, it is still a research topic on how to best generate consistent Climate Data Records (CDRs) from 
in-situ and satellite observations, as the methods and consistencies would depend on the spatial and time scales of the climate 
phenomenon to be considered. Here we will  present some evaluation case studies, including those in the well-known Nino3.4 
region where the SSTs are used to  define El  Nino events.  We will  point  out  the additional  areas of  works  that  are  needed to  
produce consistent SST CDRs from the in-situ and satellite platforms, which would require international collaboration.
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NOAA NCDC BLENDED GLOBAL SEA SURFACE WIND PRODUCT AND
 ITS ASSESSMENT AND APPLICATIONS

Huai-Min Zhang 1 , Ge Peng 2 , William Hankins 3

(1) US NOAA National Climatic Data Center , (2) US NOAA Cooperative Institute for Climate and Satellites , (3) ERT/STG, Inc at 
NOAA NCDC

ABSTRACT
Climate  change  monitoring  and  assessment  require  both  meteorological  and  marine  data.  Over  the  ocean,  one  of  the  most  
important variables is the wind over the sea surface: it regulates the intensities of the exchanges of water, energy, momentum 
and  gases  (e.g.,  carbon  dioxide)  between  the  ocean  and  atmospheres.  In  turn,  these  exchanges  regulate  the  weather  in  the  
short term and the climate change in long term.

The  NOAA  National  Climatic  Data  Center  (NCDC)  produces  globally  gridded  sea  surface  wind  product  by  blending  multiple  
satellite  observations. The  blended  wind  data  span  from  July  1987  to  present  (ongoing)  and  are  available  in  temporal  
resolutions  of  6-hourly,  daily  and  monthly,  as  well  as  climatological  monthlies.  Recently  we  evaluated  these  blended  winds  
against  the  high  quality  GCOS/GOOS  OceanSITES  observations,  and  revealed  potential  area  for  product  improvement.  Our  
products are easily accessible by the general public and have been applied in many applications including scientific researches, 
marine/wave  forecasting,  marine  ecosystems,  renewable  energy  industries,  marine  transportation,  among  others.  In  this  
presentation we review our progress and seek community feedback for improvement.
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SUOMI-NPP CRIMSS RETRIEVALS OF TEMPERATURE AND WATER 
VAPOR: A COMPARISON WITH ARM RADIOSONDES

Lori Borg 1 , David Tobin 1 , Robert Knuteson 1 , Daniel DeSlover 1 , Joe Taylor 1 , Hank Revercomb 1 , 
Chris Barnet 2 , Nicholas Nalli 2 , Donna Holdridge 3 , Jim Mather 4

(1) SSEC Space Science and Engineering Center , (2) NOAA , (3) Argonne National Laboratory , (4) ARM

ABSTRACT
CrIMSS  is  the  Crosstrack  Infrared  and  Microwave  Sounding  Suite,  which  is  comprised  of  the  Cross-track  Infrared  Sounder  
(CrIS)  and  the  Advanced  Technology  Microwave  Sounder  (ATMS)  instruments.  This  suite  of  instruments  is  onboard  the  
Suomi-NPP satellite which was launched in October 2011. In this effort, CrIMSS Environmental Data Records (EDRs), including 
atmospheric  temperature  and  water  vapor  retrieved  profiles,  are  validated  against  radiosondes  launched  coincident  with  the  
satellite  overpasses  of  three  Atmospheric  Radiation  Measurement  (ARM)  sites.  These  sites  represent  three  different  climatic  
regimes and include Lamont, Oklahoma in the US Southern Great Plains (SGP), Barrow, Alaska on the North Slope of Alaska 
(NSA), and Manus, Papa New Guinea in the Tropical Western Pacific (TWP). Combined with other ARM data, an assessment of
 the radisosonde data  quality  is  performed and post-processing corrections are applied producing an 'ARM site  best  estimate'  
product.  Comparisons  of  the  resulting  sonde  profiles  and  the  satellite  retrievals  are  made  to  determine  the  accuracy  of  the  
satellite products.
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RELATING CONVECTION TO WATER VAPOUR PATTERNS IN 
SATELLITE IMAGES

Haralambos Feidas , Stavros Kormalos
Aristotle University of Thessaloniki

ABSTRACT
Strong convection and severe thunderstorms can be observed under ‘‘fair-weather’’ conditions. The onset 
of deep moist convection (DMC) can be detected in the Meteosat Second Generation (MSG) water vapour 
(WV)  channels  (6.2  and  7.3  μm)  which  represent  the  humidity  in  a  layer  above  middle  troposphere.  
Preferred areas for the first occurrence of DMC are associated with certain moist and dry patterns as well 
as  with  a  transition  zone  between  moist  and  dry  areas  in  the  WV  images.  In  order  to  investigate  this  
relationship, 36 ‘‘fair-weather’’ cases of well organized convective cells observed during the period May to 
September of 2009 over the Balkan Peninsula were considered in respect to their first appearance in the 
WV  image.  They  were  classified  according  to  the  observed  moisture  patterns  in  mid-upper  levels  
(brightness boundaries, latent and dynamic tropopause anomalies, dry intrusions, deformation zones etc.). 
Based on these results, the favourable conditions in the WV imagery for the growing of convective cells in 
this area were determined. This information can be used for regional nowcasting. 
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LONG TERM OBSERVATIONS OF WATER VAPOR AND ITS FEED 
BACK ON CLIMATE CHANGE

Venkata Subba Reddy Imma Reddy
Gitam University-Hyderabad Campus

ABSTRACT
The  water  vapor  is  one  of  the  green  house  gas  present  in  the  atmosphere.  The  observational  technique  is  different  for  both  
COSMIC and Aqua satellite.  The COSMIC mission provides high vertical resolution data with limb technique but Aqua satellite 
provides high horizontal resolution data with nadir technique. By combining these two, both vertical and horizontal variation of 
water vapor will be studied globally. El Niño episodes, on the equatorial sea surface temperatures (SSTs) are abnormally warm. 
During La Niña episodes, on the equatorial sea surface temperatures (SSTs) are abnormally cold from the eastward to the west 
coast of South America, and tropical rainfall and convection tends to be focused over the Pacific and Indian Oceanic Regions. 
This  pattern  represents  an  amplification  of  climatological  mean  conditions,  which  feature  heavy  rainfall  across  Indonesia  and  
little-to-no rainfall over the eastern equatorial Pacific. By taking the above satellite data sets the modulation of tropical cyclones, 
interaction with the monsoons, and influences on higher-latitude weather will be studied in Pacific and Indian Oceanic regions.  

The study will  also focus on the annual, year to year and  seasonal variations of meteorological conditions to understand the 
climate  change  over  the  Pacific  and  Indian  Oceanic  regions  and  the  cause  of  these  variations  will  be  studied  in  details.  The  
objectives of the study are as follows. To study the annual, inter annual and long term variability of water vapor globally as well 
as  with  special  emphasis  over  the  above  mentioned  regions.  The  connection  between  precipitation  and  El  Niño-Southern  
Oscillation (ENSO) and their dominant mode of variability in western Pacific region will be presented in the confernce.
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ESTIMATION OF DAILY EVAPOTRANSPIRATION BASED ON 
MULTI-SATELLITE DATA OVER EAST ASIA

Youngmi Kim 1 , Soo-Jae Park 1 , Mi-Lim Ou 2 , Young-Jean Choi 2 , Kyung-Soo Han 3

(1) NIMR Korean National Institute of Meteorological Research , (2) KMA Korea Meteorological Administration/ National Institute of 
Meteorological Research , (3) PKNU Pukyoung National University/ Department of Spatial Information Engineering

ABSTRACT
National Institute of Meteorological Research at Korea Meteorological Administration (KMA/NIMR) has developed an algorithm 
of actual evapotranspiration estimation with multi-satellite data such as COMS and SPOT/VGT over East Asia region (20-50°N, 
100-145°E). The algorithm is based on surface energy balance and uses input parameters such as land surface temperature, air
 temperature, net radiation and NDVI. The estimated evapotranspiration is 1 km spatial resolution in daily basis. To determine the
 sensible  heat  flux,  the  match-up  database  (MDB)  has  been  constructed  using  satellite  and  ground-based  measurement  data  
over  East  Asia.  The  main  characteristics  of  this  algorithm  is  to  product  spatially  distributed  actual  evapotranspiration  on  a  
regional scale considering spatiotemporal varying surface roughness length for vegetation and land cover type. The estimated 
evapotranspiration shows regional and seasonal variability while its magnitude seems to be overestimated up to 10 mm/day in 
average.  The  estimated  evapotranspiration  is  compared  with  the  Priestley-Taylor  potential  evapotranspiration  under  specific  
condition  in  indirect  method  and  the  bias  is  0.801  mm/day.  The  estimated  evapotranspiration  will  be  compared  with  other  
satellite-based evapotranspiration products in detail. 
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WATER VAPOR MEASUREMENTS OVER NORTHERN FINLAND
Rigel Kivi 1 , Jukka Kujanpää 1 , Osmo Aulamo 1 , Xavier Calbet 2 , Francois Montagner 2 , Petteri 

Survo 3 , Hannu Jauhiainen 3 , Johanna Lentonen 3 , Heikki Turtiainen 3 , Holger Vömel 4

(1) FMI Finnish Meteorological Institute , (2) EUMETSAT , (3) Vaisala Oy , (4) DWD Deutscher Wetterdienst

ABSTRACT
Satellite observations provide global coverage of water vapor distribution. Confidence in satellite measurements is largely based
 on validation by ground-based instruments at various sites. Here we compare the Infrared Atmospheric Sounding Interferometer 
(IASI)  water  vapor  observations  on  board  the  EUMETSAT's  MetOp  satellite  with  ground  based  measurements  at  Sodankylä  
(Finland). The ground based measurements include research grade cryogenic frost point hygrometer (CFH), RS92 radiosondes 
and  more  recently  also  measurements  by  RR01,  which  is  a  prototype  version  of  a  new  operational  reference  radiosonde  by  
Vaisala. The RR01 sonde currently combines the RS92 radiosonde and a new sensor suitable for humidity measurements in the
 upper troposphere and lower stratosphere. This new sensor is designed for relatively easy operation and it has been targeted to 
enable frequent reference grade soundings. At Sodankylä we have performed a series of balloon flights using the new sensor in 
order to understand the performance, suitability for reference grade measurements and to improve the sensor. Here we report 
the results from these flights and comparisons with satellite borne measurements of atmospheric water vapor. Comparisons with
 the well  established CFH instrument will  be also reported based on the multiple sensor flights at  Sodankylä and including the 
most recent period of observations in 2012-2013.
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WATER VAPOUR DATA USAGE DURING THE POWERFUL 
CONVECTION EVENTS IN LITHUANIA IN 2012

Izolda Marcinoniene
Lithuanian Hydrometeorological Service

ABSTRACT
In total,  there were 15 cases of  intense convection registered in Lithuania during summer and autumn 2012. They included 5 
cases  of  very  heavy  rain  (>50mm/12  h),  6  squalls  (≥28  m/s)  and  4  severe  thunderstorms  (complex  of  severe  weather  
phenomena such as heavy rain, squalls, hail and lightings) and even one tornado F0 case. Most of events occurred locally but 
some of them brought dramatic damage and even people were injured.

Detailed information of Water Vapour image (WV 6.2) along with different satellite products and radar data combination play a 
leading  role  in  detection  and  analysis  of  strong  convection  and  development  of  severe  weather  phenomena.  For  extremely  
dangerous and severe weather cases the information from Doppler radar in Western Lithuania (Laukuva) and Meteosat 9 and 
Metop A data combined with  ECMWF global  model  atmospheric  physical  parameters  have been researched.  These data are 
very  important  before  the  event  starts,  during  the  peak  and  after  it  ends.  Obviously,  they  help  better  understand  physical  
processes and are subservient to accurate prediction of a severe weather event.

To summarize, the main WV image features during the strong and very strong convection over the Baltic region are such as:

ntrusion of dry cold air from upper layers;
Convective cells in WV black area between WV humid layers;
Enhanced convective activity in warm air;
Development of cloudy area and frontal bulge.
There will be presented typical Conceptual Models using all information mentioned above:
Dark stripes;
WV vortices;
MCSs within unstable zones.

Furthermore,  atmospheric  sounding  and  vertical  profiles,  different  SAFs  will  be  added  in  the  presentation,  it  means  the  most  
important information which helps to perceive the main peculiarities of powerful convection and issue warnings well in advance.
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DIURNAL VARIABILITY OF TROPICAL UPPER TROPOSPHERIC 
HUMIDITY

Mathias Milz 1 , Ajil Kottayil 1 , Viju O. John 2 , Stefan A. Buehler 1

(1) Luleå University of Technology , (2) Met Office

ABSTRACT
Upper  tropospheric  humidity  (UTH)  is  an  important  parameter  for  the  Earth's  radiative  budget  and  a  good  knowledge  of  its  
distribution  is  necessary  in  order  to  accurately  assess  its  role.  The  strong  link  of  UTH  to  atmospheric  processes  such  as  
convection  and  cloud  formation  leads  to  a  high  variability  both  in  time  and  space.  We  use  UTH measurements  from various  
satellite borne instruments, both in the MW and IR region, to assess the diurnal variability of UTH. By taking combined data from 
several operational polar orbiting satellites, we obtain magnitude and period of diurnal variations for some selected regions in the
 tropics where we expect distinct diurnal cycles. Additionally, other satellite data, e.g., from Megha Tropiques in its low inclination 
orbit, will be used to confirm the variabilities.
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USE OF SATELLITE-DERIVED PWV TO DETECT EXTREME FLOODING 
EVENTS

Jacola Roman 1 , Robert Knuteson 2 , Steve Ackerman 3
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ABSTRACT
The IPCC 4th Assessment found that changes in extreme events, such as droughts, heat waves, and flooding, have occurred 
and the frequency of such events is expected to increase. PWV is a useful parameter for forecasters in determining atmospheric 
stability  and the probability  of  convection;  it  is  critical  for  determining the occurrence of  extreme weather events.  The Infrared 
Atmospheric  Sounding  Interferometer  (IASI)  was  launched  on  METOP-A  in  October  2006  and  is  currently  operated  by  
EUMETSAT.  IASI  offers  a  global  dataset  of  PWV  starting  in  November  2007,  and  is  anticipated  to  provide  a  long  record  of  
observations. The Atmospheric Infrared Sounder (AIRS) on the NASA Aqua satellite was the first of a new generation of satellite 
sensors that provided the capability for retrieving water vapor profiles at high vertical resolution and good absolute accuracy over
 both  ocean and land areas using  the  same algorithm.  AIRS provides  a  10-year  global  dataset  of  PWV starting  in  September  
2002. The operational follow-on to the AIRS is the Cross-track Infrared Sounder (CrIS), which was successfully launched on the 
Suomi NPP satellite on 28 October 2011 and currently offers a preliminary record. The CrIS, along with ATMS, will provide the 
U.S. component  of  the joint  U.S./European operational  weather satellite system. This paper investigates the ability  of  satellite 
retrieved PWV to detect extreme flooding events. Validation data is from the ground based GPS network (IGS and SuomiNet) 
and the NWP reanalysis products. PWV retrievals from EUMETSTAT for the IASI will be compared to retrievals done by NOAA. 
In addition, for detecting extreme weather events, UW satellite retrievals using IASI, AIRS, and CrIS radiances will be used. The 
UW satellite retrievals use a new dual regression retrieval algorithm that is designed to preserve the trace-ability of the sensor 
radiances  to  international  standards  (SI).  Results  are  presented  that  quantify  the  differences  and  agreement  between  the  
satellite retrievals, GPS observations, and NWP reanalysis.
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TOWARDS A FREE TROPOSPHERIC HUMIDITY (FTH) PRODUCT WITH 
GLOBAL LONGITUDINAL COVERAGE
Marc Schroeder 1 , Remy Roca 2 , Carsten Standfuss 3
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ABSTRACT
Water vapour plays a central role in the Earth’s energy and water cycles and is the most effective greenhouse gas, making it a 
key  variable  for  climate  analysis.  Water  vapour  plays  an  amplifying  role  in  global  warming  through  a  strong  positive  climate  
feedback  loop  as  evident  in  climate  predictions  (Held  and  Soden,  2000).  The  importance  of  the  free  troposphere  of  the  
intertropical  regions  in  this  climate  feedback  has  been  underscored  (Pierrehumbert,  1995).  Sherwood  et  al.  (2010)  recently  
reviewed the processes that determine the humidity distribution in this region. They emphasize the strong connection between 
the large scale dynamics and water vapor and the roles of eddies (mesoscale convection, circulation transients) in establishing 
these links pointing out to a broad range of scale implied in the humidity distribution. They further indicate that there is a need to 
better constrain the available theory. Satellites that observe the humidity of the free troposphere, and especially, geostationary 
platforms are very well  suited to  contribute to  this  observational  constraint  at  kilometers and hours scale resolution over  a 30 
years long period.

With this perspective in mind, Centre National de la Recherche Scientifique (CNRS) and Deutscher Wetterdienst (DWD) have 
joined efforts  in  the last  few years to  transfer  from the research environment  (CNRS) to  the operations (EUMETSAT Satellite  
Application Facility on Climate Monitoring) and successfully released a METEOSAT based FTH product covering more than 25 
years in early 2013. 

The next step is logically the extension of the existing FTH data record to the global longitudinal coverage from GEO platforms 
(FTH  geo-ring  demonstrator)  in  preparation  of  a  future  operational  generation  of  a  climate  data  record  (CDR).  This  work  is  
embedded  in  a  letter  of  intend  to  the  Sustained  and  Coordinated  Processing  of  Environmental  Satellite  data  for  Climate  
Monitoring (SCOPE-CM). 

The  FTH  geo-ring  demonstrator  relies  on  radiances  and  cloud  information  from  the  International  Satellite  Cloud  Climatology  
Project (ISCCP) and calibration coefficients form the Global Space-based Inter-Calibration System (GSICS). In order to achieve 
a spatially homogeneous FTH product and to ease applicability of the inversion scheme a common reference channel is defined 
to homogenize spectral response functions. The uncertainty will be assessed in view of user requirements, in radiance and also 
in product space. 

We  will  present  the  geo-ring  FTH  product,  first  results  from  uncertainty  analysis  and  evaluation  against  ground-based  
observations.
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THE CM SAF ATOVS TROPOSPHERIC WATER VAPOUR AND 
TEMPERATURE DATA RECORD

Marc Schroeder , Nathalie Courcoux
Deutscher Wetterdienst (DWD)

ABSTRACT
The  EUMETSAT  Satellite  Application  Facility  on  Climate  Monitoring  (CM SAF)  is  a  consortium  of  several  European  weather  
services. CM SAF generates long term data records from operational meteorological satellite observations. The ultimate aim of 
CM SAF is  to  make  its  data  records  suitable  for  the  analysis  of  climate  variability  and  potentially  for  the  detection  of  climate  
trends.

Recently,  CM  SAF  released  the  ATOVS  (Advanced  TIROS-N  Operational  Vertical  Sounder)  tropospheric  water  vapour  and  
temperature  data  record  which  is  available  free  of  charge  from  www.cmsaf.eu.  This  data  record  consists  of  13  years  
(1999-2011) of global water vapour and temperature daily and monthly means. The data record is derived from the HIRS and 
AMSU-A and-B instruments flying onboard the NOAA and MetOp satellites, with up to four satellites contributing to the ATOVS 
data record. The data record has a spatial resolution of (90km×90km) and has been processed with a fixed processing system. 
This  system  consists  of  the  AVHRR  and  ATOVS  Pre-processing  Package  (AAPP),  the  International  ATOVS  Processing  
Package (IAPP), an objective interpolation method (Kriging) and an intercalibration for AMSU-B. The different products available
 from  this  data  record  are  the  total  precipitable  water  vapour,  the  layered  integrated  water  vapour  and  the  layered  mean  
temperature in 5 layers, as well as the specific humidity and the temperature at 6 levels.

The products are compared against GUAN (GCOS Upper-Air Network) radiosonde observations and against other satellite data 
records, namely from AIRS, GOME2 and IASI. In general the comparison results demonstrate the good quality of the CM SAF 
ATOVS water vapour and temperature data record. However, the evaluation of the ATOVS data record revealed that differences
 in sampling may strongly impact the degree of homogeneity. This can occur with the transition from single satellite observations 
to multi  satellite  observations and occurs in  comparisons against  the AIRS data record,  being a single sensor  product  from a 
satellite with a stable orbit.

We will outline the processing set-up, introduce the products and concentrate on the presentation of results from comparisons.
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METHODOLOGY FOR POLAR LOW STUDYING FOR THE ARCTIC 
REGION USING RETRIEVED WATER VAPOUR FROM SATELLITE 

PASSIVE MICROWAVE DATA
Julia Smirnova 1 , Elizaveta Zabolotskikh 2 , Leonid Bobylev 3 , Bertrand Chapron 4 , Danil Ivanov 5

(1) Russian State Hydrometeorological University/Satellite Oceanography Laboratory; Nansen International Environmental and 
Remote Sensing Center , (2) Russian State Hydrometeorological University/Satellite Oceanography Laboratory; Nansen International

 Environmental and Remote Sensing Center , (3) Nansen International Environmental and Remote Sensing Center; Nansen 
Environmental and Remote Sensing Center , (4) Institute Francais de Recherche pour l'Exploitation de la Mer , (5) Satellite 

Oceanography Laboratory; Saint-Petersburg State University

ABSTRACT
In recent years the scientific research confirmed the fact of the global warming. The Arctic climate is warming even more rapidly. 
Powerful  storm polar  lows having wind speeds of  about  25 m/c are known to be the cause of  hazardous weather.  Polar  lows 
present  themselves as the atmospheric  phenomena the horizontal  dimensions of  which do not  exceed 1,000 km, appear and 
which exist from 12 to 24 hours. The wave fall and low temperatures can lead to increased probability of vessel icing the intensity
 of which increases with the high wind speed and large wave height. Study of the mesoscale processes, such as polar lows in the
 Arctic has become especially relevant due to the sharp sea ice decreasing in the Arctic Ocean and Arctic seas in recent years. 
Only  the  use  of  satellite  data  allows  obtaining  regular  and  spacious  information  about  the  polar  lows.  Early  detection  and  
evaluation of the characteristics of the polar lows is an extremely important task to ensure the safety of navigation, fishing and oil
 industry in the Arctic region. With new open areas dangerous polar lows can arise over them. The present-day meteorological 
observational network has severe limitations in detecting all, especially small mesoscale cyclones, so there is a strong need for 
new and/or improved methods to detect and monitor polar lows. Satellite remote sensing seems to be the most feasible tool for 
early detection and monitoring of the polar lows. Several remote sensing sensors are capable to detect a polar low but each of 
them suffers from various deficiencies. In the work, satellite passive microwave data have been intensively exploited aiming at 
obtaining  the  fields  of  geophysical  parameters  inside  the  polar  lows.  DMSP  Special  Sensor  Microwave/Imager  –  SSM/I  data  
were used in the research. Quantitative fields of geophysical parameters such as total atmospheric water vapour content, total 
cloud liquid water content inside the polar lows were built using SSM/I data has estimated. The polar lows have been identified 
on satellite passive microwave imagery by fields of means of analysis of atmospheric water vapour and cloud liquid water fields. 
At  NIERSC high  accuracy  Neural  Network-based algorithms for  atmospheric  total  water  vapour  content  and total  cloud  liquid  
water content retrievals from SSM/I data over the open polar oceans have been developed tuned and validated (Bobylev et al., 
2010).  These algorithms were used for  parameters estimation inside the polar lows over the Nordic seas.  Such parameter as 
total atmospheric water vapour content inside polar lows was estimated for the period of 1995 – 2009 over the Nordic seas. The 
polar  lows  were  identified  in  atmospheric  water  vapour  fields  by  means  of  visual  analysis.  Therefore  the  study  of  polar  low  
characteristics, their timely detection, tracking their movement and forecasting still represent a challenge for the modern science.
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SATELLITE OBSERVATIONS OF THE ATMOSPHERIC WATER 
VAPOUR FIELD: WHAT THEY REALLY SEE

Tijl Verhoelst , Jean-Christopher Lambert
IASB-BIRA Belgian Institute for Space Aeronomy

ABSTRACT

Water  vapour  is  one  of  the  atmospheric  species  with  the  most  variable  distribution  in  time  and  space.  Various  physical  
processes like evaporation and condensation, transport phenomena, chemical reactions and couplings make the water vapour 
concentration  vary  with  altitude  at  scales  from  metres  up  to  tens  of  kilometres,  and  horizontally  at  scales  from  metres  up  to  
hundreds  of  kilometres.  On  the  other  hand,  every  remote  sensing  measurement  of  water  vapour  exhibits  sampling  and  
smoothing properties of the atmospheric field, which depend on the observation technique, the orbit, the atmosphere scanning 
sequence, the radiation source and spectral range of the observation, the retrieval approach… In combination with atmospheric 
structures  and  variability,  these  sampling  and  smoothing  properties  of  an  observation  introduce  so-called  sampling  and  
smoothing errors, which can be represented as the deviation of an observation from the reality due to sampling and smoothing 
effects (see [1]  for  definitions and formalism and [2]  for  an overview of  multi-dimensional  aspects dedicated to water  vapour).  
Since different observations/sensors exhibiting different sampling and smoothing properties have different related errors, this will
 have an impact on the error budget of their comparison, be it a satellite data inter-comparison, a validation against ground-based
 data,  an  evaluation  of  modelling  results,  or  a  chemical  data  assimilation.  A  further  family  of  applications  assuming  similar  
perception  of  the  atmospheric  field  is  the  use  of  water  vapour  observations  in  conjunction  with  simultaneous  observations  of  
other species, e.g. methane and ozone, in order to study the hydrogen budget and its trend, changes in vertical transport and in 
troposphere-stratosphere  exchanges,  and  the  compacity  of  tracer-tracer  correlations.  Significant  sampling  and  smoothing  
differences between water vapour data and other species might have a direct impact on the targeted correlations.

In  this  paper  we illustrate  sampling  and smoothing  properties  for  key  sounders  of  the  atmospheric  water  vapour  field:  MetOp 
GOME-2, Envisat MIPAS and SCIAMACHY, and ERBS SAGE-II. We highlight a few atmospheric features that raise smoothing 
errors  up to  the order  of  several  tens of  percent.  Comparison errors  between instruments  due to  differences in  sampling  and 
smoothing  properties  are  presented  both  for  limb  sounding  satellite  data  inter-comparisons,  and  for  ground-based  satellite  
validations. We conclude with a discussion on how the consideration of measurement (instrument + retrieval) characteristics and
 the way they interact with natural variability and gradients can support the design of appropriate comparison approaches.

[1]  Rodgers,  C.,  Characterization  and error  analysis  of  profiles  retrieved  from  remote  sounding  measurements,  J.  Geophys.  
Res., 1990, 95, 5587-5595

[2] Lambert, J.-C., C. De Clercq, and T. von Clarmann, Comparing and merging water vapour observations: A multi-dimensional 
perspective  on  smoothing  and  sampling  issues,  Chapter  9  (p.  177-199)  of  book  “Monitoring  Atmospheric  Water  Vapour:  
Ground-Based Remote Sensing and In-situ Methods”, N. Kämpfer (Ed.), ISSI Scientific Report Series, Vol. 10, Edition 1, 326 p., 
ISBN: 978-1-4614-3908-0, DOI 10.1007/978-1-4614-3909-7_2, © Springer New York 2012.
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SPECTRAL AGING MODEL FOR THE FULL METEOSAT FIRST 
GENERATION VISIBLE BAND

Ilse Decoster , Nicolas Clerbaux , Edward Baudrez , Steven Dewitte , Alessandro Ipe , Stijn Nevens , 
Almudena Velazquez Blazquez

RMI Royal Meteorological Institute of Belgium

ABSTRACT

Since  February  2004,  the  Geostationary  Earth  Radiation  Budget  (GERB)  instruments  on  board  of  the  Meteosat  Second  
Generation (MSG) satellites allow the production of a radiation budget database for the Meteosat field of view . There is however
 a  strong  interest  from  the  climatological  community  to  extend  this  database  back  to  1982,  making  use  of  the  Meteosat  First  
Generation  (MFG)  satellites.  The  production  of  this  GERB-like  data  is  based  on  more  than  2  years  of  overlap  between  
Meteosat-7 (MFG) and Meteosat-8 (MSG) using empirical narrow band to broad band regressions.

It is known however that satellites are plagued by sensitivity changes during their lifetime. All MFG satellites are affected by a 
degradation in time with a spectral dependence. For this, a mathematical and physical ageing model was developed to correct 
for the temporal change of the spectral response curves (Decoster et al. 2013). The model has been applied to the full Meteosat 
First  Generation database and the model  parameters will  be presented together  with the corrected data.  Both the data at  the 
nominal  position  (0o  longitude)  as  the  extended  data  coverages  have  been  used:  IODC for  Meteosat-5  and  -7  and  ADC and  
XADC for Meteosat-3.

Finally,  for  several  data  products,  the  difference  is  shown  before  and  after  applying  our  spectral  model.  Amongst  these  are  
aerosols,  surface  radiation  budget,  surface  albedo  and  earth  radiation  budget  (ERB).  For  this  last  we  finally  present  our  full  
GERB-like database after correction.

Decoster, I., N. Clerbaux, E. Baudrez, S. Dewitte, A. Ipe, S. Nevens, A. Velazquez Blazques, 2013: A spectral aging model for 
the Meteosat-7 visible band. J. Atmos. Oceanic Technol., http://dx.doi.org/10.1175/JTECH-D-12-00124.1
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EXTENSION OF QUIKSCAT CLIMATE DATA RECORD WITH 
OCEANSAT-2 AT JET PROPULSION LABORATORY

Alex Fore , Bryan Stiles , Alexandra Chau , Brent Williams , Sermsak Jaruwatanadilok , Scott 
Dunbar , Ernesto Rodriguez

JPL Jet Propulsion Laboratory

ABSTRACT
SCAT on OceanSat-2 (OSCAT) provides the possibility of extending the decade-long climate quality data product available from 
QuikSCAT. Both OSCAT and QuikSCAT are conically-scanning pencil-beam Ku-band scatterometers in a polar low Earth orbit. 
The  similarity  of  the  two  instruments  allows  the  use  of  nearly  identical  algorithms  for  ocean  vector  winds  (OVW)  retrieval,  
enabling the consistency of QuikSCAT and OSCAT OVW. NOAA and JPL have high-quality level 1B OSCAT data for the entire 
mission  and  are  receiving  new  data  on  a  near-real-time  basis.  Leveraging  our  recently  improved  processing  algorithms  
developed for version 3 of QuikSCAT, we have produced a 12.5 km OVW data product for OSCAT. In this talk we will discuss 
the  adaptation  of  QuikSCAT version  3  processing  algorithms  to  the  OSCAT data.  The  OSCAT data  present  some additional  
challenges as compared to  the QuikSCAT data due to  uncompensated calibration issues.  Our  OSCAT data product  provides 
numerous significant improvements over the ISRO product. First, we have developed a bias drift correction using the repointed 
QuikSCAT instrument. Second we provide the data on a 12.5 km grid as opposed to a 50 km grid. Third, we have adapted the 
QuikSCAT  rain  flagging  and  rain  correction  algorithm  to  the  OSCAT  data.  Finally  we  have  developed  a  cross-track  bias  
correction, which removes biases due to the changing instrument performance across the swath.
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ON THIN ICE? CONTAMINATION EFFECTS ON METEOSAT/SEVIRI 
CALIBRATION

Tim Hewison , Johannes Müller , Rebeca Gutierrez
EUMETSAT

ABSTRACT
The inter-calibration of the infrared channels of the geostationary Meteosat-9/SEVIRI satellite instrument shows most channels 
are radiometrically consistent with Metop-A/IASI, which is used as a reference instrument. However, the 13.4 μm channel shows
 a  cold  bias  of  ~1  K  in  warm  scenes,  which  changes  with  time.  This  has  previously  been  shown  to  be  consistent  with  the  
contamination of SEVIRI by a layer of ice ~1 μm thick building up on the optics, which is believed to have condensed from water 
outgassed from the spacecraft. This modifies the spectral response functions and hence the weighting functions of channels in 
stronger atmospheric absorption bands, thus introducing an apparent calibration error. Analysis of the radiometer’s  gain using 
views  of  the  on  board  black  body  source  and  cold  space  confirmed  a  loss  consistent  with  transmission  through  a  layer  of  
comparable  thickness,  which also  increases the radiometric  noise –  especially  for  channels  near  the 12 μm  libration  band of  
water  ice.  Inter-calibration,  such as  the  Global  Space-based Inter-Calibration  System (GSICS)  Correction,  offers  an empirical  
method to correct this bias.

During 2012-2013, the observed biases for the IR channels of SEVIRI on MSG-3 (now Meteosat-10) are found to change much 
more rapidly than for Meteosat-8 or -9. This was expected because MSG-3 was only launched on 5 July 2012 and the rate of 
outgassing and contamination is greater during the early period of a satellite’s  life. The availability of Metop-A/IASI during this 
commissioning  period  allows  us  to  study  the  influence  of  this  rapidly  changing  contamination  in  detail  for  the  first  time.  The  
results show that not only is the 13.4 μm channel strongly influenced, but the shorter wavelength channels also show small, but
 rapid  changes  in  calibration  bias.  Although  this  effect  is  small  (max  +/-0.5 K  for  the  3.9 μm  channel),  it  changes  in  a  
sinusoidally-varying way, which is consistent with the interference effects from the thin films of ice with thickness of the order of 
the channels’  wavelength. A model based on the optical properties of ice will  be presented to describe this bias and validated 
with observations from the first year of Meteosat-10 and 5 years of Meteosat-9 operations.
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LONG-TERM DRIFT IN THE ERROR BUDGET OF METEOSAT-HIRS 
INTER-CALIBRATION

Tim Hewison , Rob Roebeling , Jörg Schulz , Alessio Lattanzio
EUMETSAT

ABSTRACT
The detection of  climate change and analysis of  climate variability  at  inter-annual  scales requires well  calibrated observations 
and  long-term  homogeneity  of  time  series  of  data.  Observations  from  EUMETSAT's  series  of  Meteosat  First  and  Second  
Generation geostationary satellites spans a period from 1982 to today providing data for climate analysis at multi-decadal scale. 
However,  heterogeneities in  the time series are introduced due to successive radiometers having different  filter  functions and 
due to changes in calibration methodology over time. To improve the quality of the Meteosat radiance time series an activity has 
been introduced in the framework of GSICS that targets the inter-calibration of this climate-relevant series of weather satellite 
observations.

Previously two strategies have been proposed to inter-calibrate the IR channels (6.3 and 10.8 µm) of the complete time series 
of the Meteosat First and Second Generation radiometers MVIRI and SEVIRI. Basically, two different methods are considered 
(1) to inter-calibrate to an inter-calibrated time series of HIRS observations and (2) to inter-calibrate using the so called double 
differencing  methodology  that  compares  for  instance  two  different  HIRS  instruments  to  the  same  Meteosat.  The  double  
difference then provides the difference between the two HIRS instruments. In both approaches uncertainties are introduced by 
the different filter functions of MVIRI/SEVIRI and HIRS, as well as differences in these instrument series, noise in the collocation 
of instrument pixels due to spatial and temporal variability in imperfectly matched scenes, radiometric noise as well as potential 
orbital and instrumental drift.

This paper presents a new analysis of this instrumental drift for Metop-A/HIRS by analysing a 4 year time series of its radiance 
observations collocated with IASI on the same platform and compares this with other terms in the error budget. This allows us to 
quantify the calibration drift as the change in the bias of the calibrated radiances with respect to IASI, as a reference. The results 
demonstrate that radiometric calibration of Metop-A/HIRS was sufficiently stable over this period. This indicates that it is unlikely 
that  instrument  drift  contributes  significantly  to  the  overall  uncertainty  of  the  inter-calibration  of  geostationary  imagers  as  
compared  to  uncertainties  in  the  spectral  band  adjustment.  However,  these  results  may  not  be  directly  transferable  to  HIRS  
instruments  operated  on  other  platforms,  which  suffer  from  equator  crossing  time  drift.  Furthermore,  a  similar  analysis  of  
collocations between Meteosat-7/MVIRI and Metop-A/IASI shows that MVIRI’s calibration drifts more quickly than that of HIRS, 
so its drift could be a significant contribution to overall uncertainty when using it as an inter-calibration bridge between different 
NOAA satellites. However, this contribution could be reduced by minimising the length of the bridge period, where possible.
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CROSS-CALIBRATION BETWEEN QUIKSCAT AND OCEANSAT-2
Sermsak Jaruwatanadilok , Bryan Stiles , Alexander Fore

JPL Jet Propulsion Laboratory

ABSTRACT
The  nominal  QuikSCAT  mission  occurred  from  1999  through  November  2009  and  produced  a  well-calibrated,  stable  radar  
dataset of significant scientific value for ocean vector winds and numerous additional applications. OceanSAT-2 was launched in
 November 2009, resulting in a brief but valuable overlap with nominal QuikSCAT data. Both QuikSCAT and OceanSAT-2 are 
Ku-band  dual  pencil-beam,  rotating  antenna  scatterometers  with  similar  design. They  share  the  primary  objective  as  ocean  
wind  vector  observations. It  is  crucial  to  perform  cross  calibration  of  backscatter  data  of  these  two  sensors  to  develop  a  
consistent long-term global Ku-band backscatter and ocean vector winds dataset. This data set can then be used to produce 
consistent scientific long-term observations with implications in climate change on the scale of decades:

We use ocean backscatter data between -50 to 50 degrees latitude to perform the cross-calibration. Because of the variation of 
distribution of wind speed and relative azimuth angle as function of time, we apply the histogram match technique to calculate 
the  monthly  average  backscatter  for  tracking  trend  and  calculating  cross  calibration  numbers. This  technique  is  based  on  
weighting  the  backscatter  according  to  the  histogram  of  the  matched  ECMWF  wind  speed  and  relative  azimuth  angle.   It  
ensures  that  the  backscatters  are  compared  with  similar  underlining  wind  speed  and  relative  azimuth  angle. The  monthly  
average  backscatter  of  both  QuikSCAT  and  OceanSAT-2  are  shown  as  a  function  of  time  in  the  figure. The  QuikSCAT  
backscatter  remains constant  while  the OceanSAT-2 backscatter  shows a drop of  about  0.5  dB in  the month of  August  2010 
determined to be at rev number 04796_06797. Using average backscatter, we calculate calibration numbers corresponding to 
two time intervals: before and after the drop in OceanSAT-2 backscatter. They are listed in the Table.   

 Before rev 04796_04797 After rev 04798_04799

V-pol -0.2202 dB  +0.3366dB

H-pol +0.0244dB   +0.5275dB
[1] The research was carried out at the Jet Propulsion Laboratory, California Institute of Technology, under a contract with the 
National Aeronautics and Space Administration. Copyright 2013 California Institute of Technology. Government sponsorship 
acknowledged. The author can be contacted at jaruwata@jpl.nasa.gov.
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NPP-CRIS INSTRUMENTAL STATUS TRENDING/MONITORING AND 
SCIENCE DATA RECORD ANOMALY HANDLING AT 

NOAA/NESDIS/STAR
Xin Jin 1 , Han Yong 1 , Denis Tremblay 2 , Likun Wang 3 , Yong Chen 4

(1) NOAA/NESDIS/STAR , (2) Science Data Processing, Inc. , (3) University of Maryland , (4) Colorado State University

ABSTRACT
 The Suomi National Polar-orbiting Partnership (S-NPP) satellite is the bridge between the National Oceanic and Atmospheric 
Administration (NOAA) heritage Polar Operatonal  Environmental  Satellite (NPOSE) and the new generation of  the Joint  Polar  
Satellite Systems (JPSS) and it carries the Cross-Track Infrared Sounder (CrIS), the first American operational meteorological 
hyper-spectral  sounder.  CrIS  is  a  Fourier  transform  spectrometer  that  provides  1305  channels  of  atmospheric  infared  (IR)  
radiance information for sounding purpose, convering a wide range of wave number ranges: longwave (650-1095cm-1),mid-wave
 (1210-1750cm-1) and short-wave (2155-2550cm-1). 

The NOAA Center for Satellite Application and Research (STAR) has conducted dedicated work to ensure the CrIS instrument is
 under  closest  monitoring and  the  Sensor  Data  Record  (SDR)  is  in  best status  for  users. A  web-based  instrumental  status  
trending  and monitoring  system  is  created.  Most  critical  instrumental  parameters  and  all  of  the  SDR  products  are  
monitored. Since  the  instrument  was  turned  on,  all  of  the  instrument  status  anomalies  are  reported  in  time.  Meanwhile,  a  
number of SDR data processing anomalies are found through this system. An offline operational data processing simulator, i.e.,
 the algorithm development library (ADL), is used to diagnose these anomalies. The solution for each anomaly is suggested and
 validated. With these efforts, the SDR data is towards the full maturity for operational use.
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RADIOMETRIC INTER-COMPARISON OF IASI: IASI-A/IASI-B, 
IASI/AIRS, IASI/CRIS

Denis Jouglet 1 , Jordi Chinaud 1 , Xavier Lenot 2 , Eric Pequignot 1 , Vincent Lonjou 1 , Elsa Jacquette
 1

(1) CNES Centre National d'Etudes Spatiales , (2) C-S

ABSTRACT
IASI-A  has  been  in  operation  on  board  MetOp-A  since  June  2007  and  is  now  considered  as  a  reference  sensor  for  the  
radiometric  calibration  at  high  spectral  resolution.  IASI-B  on  board  MetOp-B  was  launched  on  September  17th,  2012,  and  
finished its commissioning phase in April  2013. CNES is in charge of the performance monitoring of the two IASI instruments. 
One  of  the  associated  tasks  is  to  compare  the  calibration  of  IASI-A  with  IASI-B,  and  to  compare  each  one  with  other  similar  
sensors  (AIRS  and  CrIS),  in  order  to  check  the  data  quality  with  an  external  reference  and  to  establish  the  high  radiometric  
accuracy required for climate data records.
 
We first present the radiometric inter-calibration between IASI-A and IASI-B, based on the observations of common regions with 
a 50 minutes temporal  gap and in different  viewing conditions due to the orbital  configuration.  Radiometry is  compared at  full  
spectral resolution and at broad pseudo-channels levels. We also present the radiometric inter-calibration of IASI (A and B) with 
Aqua/AIRS and NPP/CrIS. Our method is based on simultaneous nadir overpasses, and the difference in spectral sampling is 
handled through either  the use of  broad pseudo-channels  levels  or  the reconvolution of  IASI  spectra.  This  work is  part  of  the 
IASI-B commissioning phase and the tools are also designed and used for  a routine long-term monitoring.  Present results for  
IASI-A / AIRS, IASI-B / AIRS, IASI-A / CRIS, IASI-B / CRIS and IASI-A / IASI-B show very stable calibration of both sounders 
with biases of the order of 0 to 0.2K.
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ASSESSMENT OF CRIS/IASI SATELLITE INTER-CALIBRATION
Robert Knuteson , David Tobin , Henry Revercomb , Joseph Taylor , Daniel DeSlover , Lori Borg

University of Wisconsin-Madison

ABSTRACT
Comparison of satellite radiance observations with simultaneous nadir overpasses is a powerful method of evaluating absolute radiometric 
performance.  This  paper  presents  an  assessment  of  the  inter-calibration  comparison  of  observed  brightness  temperature  spectra  from the  
Cross-track Infrared Sounder (CrIS) onboard the Suomi NPP satellite with the Infrared Atmospheric Sounding Interferometer (IASI) sensors
 on the MetOp satellite series. The CrIS on Suomi NPP is the first of a series of high spectral resolution IR sounders provided by the U.S. for
 the  joint  U.S./European  operational  weather  satellite  system.  The  IASI  sensors  on  MetOp-A  and  MetOp-B,  launched  in  2007  and  2012  
respectively, represent the EUMETSAT contribution to operational weather satellite system. The CrIS FM1 sensor has undergone extensive 
calibration  and  characterization  assessment  since  launch  in  October  2011  by  a  team  of  U.S.  experts  from  government,  academia,  and  
industry.  Similarly,  the  IASI  sensors  have  independently  undergone  extensive  calibration  and  characterization  from  European  experts  in  
government, academia, and industry. The intent of the future joint operational polar meteorological satellite system is to provide timely and 
accurate  observations  to  the  medium  range  weather  forecast  centers  while  also  supporting  near-real  time  weather  applications  via  direct  
satellite broadcast. At the University of Wisconsin Space Science and Engineering Center (UW-SSEC), a matchup methodology has been 
implemented which takes into account the unique spatial and temporal sampling of each sensor. A dataset has been collected beginning in 
April 2012 between CrIS FM1 and IASI-A. The companion CrIS FM1 and IASI-B dataset is anticipated to begin about April 2013. This 
matchup dataset is being analyzed over all scene conditions to evaluate systematic biases among the sensors, relative errors between fields 
of view, and scene specific pseudo-random errors.  As a part of this analysis, the UW-SSEC will generate a consistent reprocessed radiance
 dataset  for  the  CrIS  sensor  comparison  that  also  contains  uncertainty  estimates  for  the  calibrated  scene  radiances.  On-orbit  radiance  
uncertainty  estimates  will  include  uncertainty  in  sensor  linearity,  internal  blackbody  temperature  and  emissivity  knowledge,  and  spectral  
calibration.
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VALIDATION OF SATELLITE SENSORS USING OBSERVATIONS FROM
 AIRBORNE FIELD CAMPAIGNS

Allen Larar 1 , Daniel Zhou 1 , Xu Liu 1 , William Smith 2

(1) NASA Langley Research Center , (2) University of Wisconsin-Madison

ABSTRACT
Measurement system validation is critical for advanced satellite sounders to reach their full potential of improving observations of
 the Earth’s atmosphere, clouds, and surface for enabling enhancements in weather prediction, climate monitoring capability, and
 environmental  change  detection. Experimental  field  campaigns,  focusing  on  satellite  under-flights  with  well-calibrated  FTS  
sensors aboard high-altitude aircraft, are an essential part of the validation task. This presentation gives an overview of benefits
 achieved  using  airborne  sensors  such  as  the  high  spectral  and  spatial  resolution  NASA  /  NPOESS  Airborne  Sounder  
Testbed-Interferometer  (NAST-I),  utilizing  examples  from recent  experimental  campaigns.  The methodology  implemented  is  
not  only  beneficial  to  new sensors  such  as  the  Cross-track  Infrared  Sounder  (CrIS)  flying  aboard  the  Suomi  NPP and  future  
JPSS  satellites  but  also  of  significant  benefit  to  sensors  of  longer  flight  heritage  such  as  AIRS  and  IASI  on  the  AQUA  and  
METOP-A  platforms,  respectively,  to  ensure  data  quality  continuity  important  for  climate  and  other  applications.  Infrared  
spectral  radiance inter-comparisons are discussed with a particular  focus on usage of  NAST-I  data for  enabling inter-platform 
cross-validation.
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COMS VISIBLE CHANNEL CALIBRATION
Ho-Seung Lee , Dohyeong Kim , Sunmi Na , Tae-Hyeong Oh , Won-Seok Lee

NMSC-KMA National Meteorological Satellite Centre/ Korea Meteorological Administration

ABSTRACT
COMS(Communication, Ocean, and Meteorological Satellite) has operated since 2010. Meteorological Imager(MI) which is the 
meteorological  instrument  of  COMS  has  1  visible  and  4  infra-red  channels.  National  Meteorological  Satellite  
Center(NMSC/KMA) has visible-calibration  system using ocean,  desert,  water  cloud,  deep convective  clouds and moon data.  
KMA  had  developed  vicarious  calibration  of  visible  channel  using  cloud-free  ocean,  cloud-free  desert  (Australian  Simpson),  
water cloud top and Deep convective cloud(DCC) targets whose method was developed as part of COMS meteorological data 
processing  system(CMDPS).  The  results  from  Aug.  2011  to  Dec.  2012  showed  that  the  average  of  reflectance  difference  
between observed and simulated are -13.62% compared with the simulated value for ocean target, +2.124% for desert target, 
-8.53% for water cloud target, -10.72% for deep convective cloud target. The values of slope and the intercept, calculated from 
the  regression  line  of  the  scatter  plot  from  the  above  four  targets,  are  0.885398  and  0.885398.  As  one  of  visible-calibration  
methods, NMSC has observed moon twice a month and used this data for monitoring COMS visible channel performance since 
Feb. 2011. The observed moon data has been processed by Moon Processing system in IMPS(Image Processing Subsystem) 
of NMSC. In this Moon Processing system, the total irradiance of observed moon data is computed and compared with ROLO 
model value, which is Moon irradiance output model in USGS. The results showed the observed data have about -4.1% against 
ROLO model from Feb. 2011 to Dec. 2012.
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ANALYSIS OF COMS INFRARED CHANNEL CALIBRATION
Won-Seok Lee , Dohyeong Kim , Sunmi Na , Tae-Hyeong Oh , Ho-Seung Lee

NMSC-KMA National Meteorological Satellite Centre/ Korea Meteorological Administration

ABSTRACT
COMS  (Communication,  Ocean,  and  Meteorological  Satellite),  the  first  Korean  geostationary  meteorological  satellite,  was  
launched on 27th June, 2010, and has been fully operating its own missions since the end of in-orbit test period in April 2011.

The  inter-calibration  system  using  COMS  for  infrared  radiation  based  on  the  GSICS  (Global  Space-based  Inter-Calibration  
System)  Coordinate  Center  (GCC)  Algorithm  Theoretical  Basis  Document  (ATBD).  Reference  instrument  uses  the  
hyperspectral  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  on  the  low  Earth  orbit  Metop-A  satellite.  In  order  to  verify  
infrared  channel  calibration,  COMS  and  IASI  data  are  selected  if  meet  the  collocation  matching  conditions.  The  collocated  
COMS  and  IASI  data  cannot  be  compared  without  considering  the  sensor’s  spectral  response  difference.  Therefore,  IASI  
radiances are converted into a simulated COMS radiance according to the spectral responses of COMS infrared channels. 

The  averages  of  temperature  difference  between  COMS  and  IASI  are  0.299K  for  IR1(10.8μm),  0.211K  for  IR2(12.0μm),  
-0.706K for IR3(6.7μm) and 0.202K for IR4(3.7μm) from Apr. 2011 to Oct. 2012. COMS brightness temperature of all channels 
is correlated with IASI brightness temperature within 0.7K. 

In addition to, we have studied inter-calibration of COMS and MTSAT2 with similar spectral response function. The results for 
Sep.  2012  showed  the  averages  of  temperature  difference  between  COMS  and  MTSAT-2  are  -0.016K  for  IR1(10.8μm)  and  
-0.458K for IR2(12.0μm).
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CHARACTERIZATION OF SAPHIR DATA USING COLLOCATED 
SATELLITE OBSERVATIONS

Mathias Milz 1 , Gerrit Holl 1 , Ajil Kottayil 1 , V. O. John 2 , Stefan A. Buehler 1

(1) Luleå University of Technology , (2) Met Office

ABSTRACT
In October 2012 the French-Indian research satellite Megha-Tropiques was launched into a tropical orbit. One of the instruments
 on board is the microwave instrument SAPHIR, a nadir sounding radiometer using the 183 GHz water vapour line. The orbit of 
Megha-Tropiques is is not sun-synchronous, therefore the local time of overpasses over certain latitudes changes with time. The
 sun-synchronous overpasses of the operational polar orbiting meteorological satellites with the instruments AMSU-B and MHS, 
using the same water vapour line at 183 GHz, lead to collocated measurements with SAPHIR with sufficiently small spatial and 
temporal differences to allow a direct comparison of the measurements. The well characterised measurements of the AMSU-B 
and  MHS instruments  are  used  to  characterize  the  SAPHIR  measurements,  and  to  assess  the  influence  of  different  channel  
widths and positions, as well as other instrument parameters.
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EUROPEAN SPACE AGENCY CAMPAIGN ACTIVITIES IN SUPPORT OF 
EARTH OBSERVATION PROJECTS

Dirk Schuettemeyer , Malcolm Davidson , Paul Ingman , Joerg Langen , Yasjka Meijer , Anne 
Straume , Ben Veihelmann , Tobias Wehr

ESA/ESTEC

ABSTRACT
In the framework of its Earth Observation Programmes the European Space Agency (ESA) has been conducting airborne and 
ground-based  measurement  campaigns  since  1981  to  support  geophysical  algorithm  development,  calibration/validation,  
simulation  of  future  spaceborne  earth  observation  missions,  and  applications  development  related  to  land,  oceans  and  
atmosphere. ^

Campaign activities include experiments related to atmospheric dynamics, atmospheric chemistry, coasts and oceans, ice and 
land surfaces by deploying a broad range of active and passive instrumentation in both the optical and microwave regions of the 
electromagnetic spectrum. 

The Agency usually does not conduct experiments in isolation but seeks collaboration with national research organizations in the
 ESA member states as well as with international organizations. There are two main reasons for this. Firstly it has always been a 
strategic objective to harmonize European campaign activities and to favour cooperation between international  organizations 
and national  research programs. Secondly,  the financial  frame of  ESA’s  campaign activities has fostered collaboration,  taking 
advantage of  projects initiated and funded by external  partners.  For  the different  activities a rich variety  of  datasets has been 
recorded, are archived and users can access campaign data through the EOPI web portal [http://eopi.esa.int].

The main objective of  this  paper  is  to  highlight  the general  setup for  campaign execution and give examples of  on-going and 
planned  activities  in  the  context  of  atmosphere  related  candidate  or  approved  future  missions,  like  Sentinel  4/5/5p,  Premier,  
CarbonSat, ADM Aeolus and EarthCARE.

Examples  for  on-going  campaign  activities  will  include  the  identification  and  quantification  of  greenhouse  gases  (CO2,  CH4),  
NO2 and aerosols. Examples for planned activities will focus on the latest developments in the context of upcoming Calibration/
 Validation preparations.

 

534

113



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 607

POSTER PRESENTATION SESSION 8: INSTRUMENT CALIBRATION AND CHARACTERISATION

UPDATE ON THE VICARIOUS CALIBRATION OF THE SEVIRI SOLAR 
BANDS FOR METEOSAT-8, -9 AND -10

Sébastien Wagner , Tim Hewison
EUMETSAT

ABSTRACT
The imagers aboard the operational Meteosat satellites have on-board calibration units for thermal bands only. As far as solar 
bands are concerned, only the next generation of Meteosat satellites will make use of on-board calibration systems. As a result, 
the current calibration of those solar bands exclusively relies on vicarious methods 

An  advanced  operational  algorithm  was  developed  at  EUMETSAT  to  calibrate  the  solar  channels  of  the  SEVIRI  instrument  
onboard Meteosat Second Generation and was successfully applied to the MVIRI instrument onboard Meteosat First Generation
 (Govaerts  et  al.,  2004).  This  vicarious  calibration  method  uses  bright  desert  sites  and  sea  surface  targets  to  estimate  the  
calibration coefficients and associated errors. The system ensures a consistent calibration across the various instruments it  is 
applied  to  as  the  calibration  reference  is  a  radiative  transfer  model,  which  was  customized  to  fulfil  the  calibration  accuracy  
requirements for the current SEVIRI instrument. These requirements on the calibration error are 10% for real-time and near-real 
time  applications,  with  medium  and  long  term  stability  requirements  respectively  of  0.1%  and  2%  of  the  maximum  dynamic  
range.  For  the  Flexible  Combined  Imager  on  the  Meteosat  Third  Generation  satellites,  the  requirement  for  the  radiometric  
accuracy  goes  down  to  5%,  with  similar  requirements  to  SEVIRI  for  mid-  and  long-term  stability.  In  order  to  achieve  these  
requirements, the current calibration method must be revisited and improved in order to reduce the uncertainties.

This paper summarizes the current status for the calibration of the SEVIRI solar reflective channels on-board Meteosat-8, -9 and 
-10. It also presents the latest developments and analysis carried out on the Meteosat vicarious calibration system. In particular 
a re-assessment of the desert sites used for performing the calibration of the solar bands is presented, looking at their effective 
temporal stability and their spatial coherence. This assessment is done using external data sets derived from MODIS and MISR 
observations. The purpose of this work is first to improve the characterisation of the surface properties of the pre-defined targets 
as they are currently set in SSCC, and second to prepare for the MTG-FCI mission and its more complex imaging system that 
may require additional targets for the calibration of the detector array.
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INTER-CALIBRATION OF AMSU: A WINDOW CHANNELS
Wenze Yang 1 , Huan Meng 2 , Ralph Ferraro 2

(1) University of Maryland , (2) NOAA/NESDIS/STAR

ABSTRACT
More  than  one  decade  of  observations  from the  Advanced  Microwave  Sounding  Unit-A  (AMSU-A)  onboard  the  polar-orbiting  
satellites  NOAA-15  to  NOAA-19,  and  European  Meteorological  Operational  satellite  program-A  (MetOp-A)  provide  global  
information  on  atmospheric  temperature  profile,  water  vapor,  cloud,  precipitation,  etc.  After  the  addressing  of  the  asymmetric  
cross-scan bias of the AMSU-A window channels, three approaches of simultaneous nadir overpass (SNO) method are applied 
to  inter-calibrate  among  the  same  sensor  onboard  the  different  NOAA  (NOAA-15,  -16,  -17,  -18  and  -19)  and  EUMETSAT  
(MetOp-A)  satellites.  The  advantage  of  such  a  technique  is  that  it  can  account  for  non-linear  calibration  effects  and  other  
potential  calibration  issues.  Approaches  of  the  same  method  provides  better  estimation  of  the  uncertainty  of  final  
radiance/brightness temperatur. This serves as the second step towards a more stable fundamental and thematic climate data 
record (CDR) to be used in hydrological and meteorological applications.
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CONTINUITY OF PRE-LAUNCH AND IN-FLIGHT CALIBRATION OF THE 
CROSS-TRACK INFRARED SOUNDER (CRIS) SENSOR SYSTEM

Vladimir Zavyalov 1 , Mark Esplin 2 , Deron Scott 1 , Ben Esplin 1 , Brandon Graham 1 , Charles Major 1 
, Lee Phillips 1 , Yong Han 3

(1) USU/SDL Utah State University/ Space Dynamics Laboratory , (2) USU/SDL Utah State University/ Space Dynamics Laboratory , 
(3) NOAA/NESDIS

ABSTRACT
The  Cross-track  Infrared  Sounder  (CrIS)  is  a  space-borne  Fourier  Transform  Spectrometer  that  was  
launched  into  orbit  on  October  28th  2011  onboard  the  SUOMI  NPP  satellite.  CrIS  is  a  sophisticated  
sounding sensor  which accurately  measures upwelling infrared radiance at  very high spectral  resolution.  
The science heritage for CrIS was derived from the Atmospheric Infrared Radiation Sounder (AIRS) on the 
NASA  EOS  Aqua  satellite  and  Infrared  Atmospheric  Sounding  Interferometer  (IASI)  on  the  European  
MetOp  platform.  The  CrIS  system is  comprised  of  a  space  born  instrument  and  ground  based  scientific  
algorithms.  The  CrIS  observations  data  is  delivered  to  the  users  in  the  form  of  the  Raw  Data  Records  
(RDRs),  Sensor  Data  Records  (SDRs),  and  Environmental  Data  Records  (EDRs).  This  presentation  
describes  the  in-flight  performance  of  the  key  parameters  of  the  CrIS  SDR  product  including  Noise  
Equivalent  differential  Noise  (NEdN)  and  radiometric,  spectral  and  geolocation  accuracy.  The  results  
reported  herein  were  processed  with  the  latest  version  of  the  CrIS  SDR  algorithm  and  thus  the  
performance of the entire CrIS system (instrument and SDR algorithm) has been tested and the results are
 included in this presentation. We will  provide a comparison to the AIRS and IASI heritage sensors that it  
builds upon. On-orbit sounding instrument performance directly depends upon the sensor characterization 
and calibration performed during ground thermal-vacuum tests. In this presentation we will compare CrIS 
sensor on-orbit performance with test calibration data obtained during ground tests.
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NUMERICAL MODELLING OF MICROPHYSICAL AND OPTICAL 
CHARACTERISTICS OF THICK AND THIN STRATIFORM CLOUDS

Boris Dorman 1 , Volodymyr Bakhanov 2

(1) UHMI Ukrainian Hydrometeorological Research Institute , (2) UHMI Ukrainian Hydrometeorological Research Institute

ABSTRACT
This  work  is  based  on  the  microphysical  model  of  frontal  clouds,  which  the  authors  developed  earlier,  and  is  devoted  to  
numerical  simulation  of  microphysical  and  optical  properties  of  frontal  mixed  clouds  in  which  ice  crystals  of  several  different  
forms coexist. The special attention is given to the analysis of such optical characteristics as a cloud optical thickness (COT) and
 cloud reflectance (CR) of solar radiation in visible and near infrared area of a spectrum.

Simulation of dependence of cloud optical characteristics on phase composition has shown:

1) in case of thin clouds (cloud thickness up to 1 km) almost completely there are no droplets; at once are formed ice crystals - 
columns or plates depending on cloud top height (CTH) value;
2) in case of thick clouds with high CTH, where cloud top temperature (CTT ≤ -25oC) only mixed and mainly crystal (ice) clouds 
are  formed.  CR  value  diapasons  do  not  overlap  for  λ1  =  0.55  mkm  for  this  clouds.  COT  values  for  these  gradations  overlap  
considerably and are insignificant (ranges of values 9 - 35);
3) in case of clouds with low CTH, where CTT > -25îÑ, clouds of all three gradations (mainly liquid-drop, mixed, mainly ice) can 
be formed. Mainly liquid-drop clouds can have very big optical thickness (to 200 and more). CR ranges also do not overlap for λ1 
=  0.55  mkm,  especially  big  discrepancy  in  CR  values  (at  λ3  =1.6  mkm)  is  available  between  gradation  of  mainly  liquid-drop  
clouds and the sum of gradation of mixed and mainly ice clouds.
Results of modelling of relations COT (λ3) / COT (λ1) show that:
a) for mainly liquid-drop clouds: (COT (λ3) / COT (λ1)) ≥1.04;
b) for the mixed clouds: 1.04 > (COT (λ3) / COT (λ1)) ≥1.01;
c) for mainly ice clouds: 1.01 > (COT (λ3) / COT (λ1)) ≥1.
The results can be useful as criteria for determining the phase composition of the cloud areas.
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SEMI-DIURNAL VARIATION OF RAINFALL OVER THE TROPICS 
ANALYZED FROM CLOUD-SYSTEM RESOLVING MODEL AND 

SATELLITE
Toshiro Inoue 1 , Kavirajan Rajendran 2 , Masaki Satoh 1 , Hiroaki Miura 1 , Johannes Schmetz 3

(1) University of Tokyo , (2) CSIR , (3) EUMETSAT

ABSTRACT
This  study  analyses  the  semi-diurnal  variation  of  surface  rainfall  over  the  tropics  using  satellite  data  and  a  
Nonhydrostatic  ICosohedral  Atmospheric  Model  (NICAM),  which  is  a  Global  Cloud  Resolving  Model  (GCRM).  The  
NICAM  simulation  captures  the  semi-diurnal  variation  that  matches  well  with  the  satellite  based  estimates.  This  is  
highly important when global models are known to have difficulties in simulating even the diurnal variation of rainfall. 

Harmonic analysis was applied for the 14 years Tropical Rainfall Measuring Mission (TRMM) 3G68 TRMM Microwave 
Imager  (TMI)  data  of  December.  The  analysis  shows  that  amplitude  of  diurnal  variation  indicate  larger  value  over  
southern  Africa,  Madagascar,  and  maritime  continent,  while  semi-diurnal  amplitude  indicates  larger  value  over  
southern Africa,  Amazon and western  Pacific.  Thus,  present  analysis  focuses on the semi-diurnal  variation over  the 
southern  Africa,  Amazon  and  western  Pacific.  The  primary  peak  in  the  afternoon  and  the  secondary  peak  in  the  
morning simulated by NICAM coincide with the two peaks of rainfall from the TRMM Precipitation Radar (PR) and TMI 
within  the  range  of  one  hour.  The  TRMM  PR  analysis  indicates  that  afternoon  primary  peak  mostly  consists  of  
convective  rain  and  morning  secondary  peak  mostly  consist  with  stratiform rain.  The  mean  size  of  deep  convection  
(DC)  defined  by  infrared  the  brightness  temperature  (TBB)  of  geostationary  satellite  shows  semi-diurnal  variation,  
however,  the  conventional  area  coverage  of  DC  defined  by  TBB  does  not  show  semi-diurnal  variation.  The  
semi-diurnal variation of mean size is well represented in NICAM with DC defined as outgoing long-wave radiation that 
corresponds to the TBB in histograms of cumulative frequency. The time of afternoon primary peak over the continent 
corresponds  to  the  time  with  larger  number  of  DC  that  is  rapidly  increasing  the  size  of  DC.  The  time  of  morning  
secondary peak corresponds to the re-enhancement of deep cloud size. This suggests that afternoon primary peak is 
cause by the coincident advent of large number of developing stage of DC in the afternoon, while the secondary peak 
is caused by the re-enhancement of deep cloud by radiative cooling.
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EVALUATION OF CLOUD DISCRIMINATION SCHEMES FOR MHS 
BRIGHTNESS TEMPERATURE ASSIMILATION IN THE KMA 

NUMERICAL WEATHER PREDICTION SYSTEM
Dong-Bin Shin 1 , Ji-Eun Cha 1 , Yoonjae Kim 2 , Sangwon Joo 2

(1) Yonsei University , (2) KMA Korea Meteorological Administration

ABSTRACT
Brightness temperatures measured by the Microwave Humidity Sounder (MHS) are affected by atmospheric water vapor, cloud 
ice and cloud liquid water. Cloud contamination can thus cause additional biases between the observed brightness temperatures
 and simulated ones from the NWP model first guess. We have investigated statistics on the brightness temperature departures 
based on the different cloud detection schemes adapted in the Korea meteorological  administration (KMA) numerical  weather 
prediction system. The schemes facilitate cost threshold and 183GHz scattering index tests. We have also compared different 
schemes using liquid water thresholds and different combinations of channels. The biases have been obtained from the Unified 
Model background fields and NOAA 19 satellite observations.

547

13



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 615

POSTER PRESENTATIONS SESSION 9: MODELLING AND ASSIMILATION OF WATER VAPOUR, CLOUDS AND PRECIPITATION

ESTIMATION OF RELATIVE HUMIDITY PROFILES AND THEIR 
CONDITIONAL ERROR FROM MEGHA-TROPIQUES MEASUREMENTS

Ramsés Sivira , Cécile Mallet , Hélène Brogniez
LATMOS Laboratoire Atmosphères, Milieux, Observations Spatiales

ABSTRACT
The SAPHIR microwave radiometer  onboard the Megha-Tropiques plateform observes the tropospheric  relative humidity  with  
six channels in the strong water vapor absorption band (ranging from 183.31±0.2 GHz to 183.31±11GHz). Its combination with 
the microwave imager MADRAS, dedicated to rain retrieval (9 channels ranging from 18.7 GHz to 157 GHz), aims at providing 
an  improved  retrieval  of  tropospheric  relative  humidity  (Brogniez  et  al  2011).  The  low  inclination  of  the  satellite  (20°)  is  an  
important characteristic of the platform since it offers an enhanced sample rate, which gives 3 to 6 observations per day.

In this work we focus on parametric estimations of the probability density function (pdf) of the error associated to the retrieval of 
relative humidity (RH) profiles. While RH profiles retrievals from satellite measurements are mostly based on iterative techniques
 (ex:  1DVAR)  or  neural  networks  (ex:  Aires  et  al.  (2001)),  with  a  prior  knowledge  of  the  system (first  guess  methods),  purely  
statistical  approaches  can  be  also  used,  with  similar  uncertainty,  provided  that  the  learning  process  is  optimized  and  well  
validated.

In  this  context,  we  developed  a  retrieval  algorithm based  on  the  Generalized  Additive  Model  (Hastie  et  al  (1990))  for  the  RH 
profiles retrieval, associated to a Gaussian mixture model for the estimation of the parametric pdf of the associated error. The 
method  is  evaluated  against  radiosounding  observations  collected  during  the  validation  phase  of  Megha-Tropiques  
(Cindy/Dynamo, fall and winter 2011; Burkina Faso, summer 2012).
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A NEW ICE CLOUD PARAMETERIZATION IN INFRARED FOR 
RTTOV-11: MODEL AND COMPARISON WITH OTHER RTTOV 

PARAMETERIZATIONS AGAINST FULL SCATTERING RT MODEL AND 
OBSERVATIONS

Jerome Vidot 1 , Pascal Brunel 1 , Anthony Baran 2

(1) Météo-France , (2) Met Office

ABSTRACT
A new ice cloud optical properties database in thermal infrared has been parameterized for RTTOV version 11. This database 
combines an ensemble model of cirrus and a particle size distribution scheme that can predict the radiative properties of cirrus 
cloud  without  the  need  of  an  a  priori  information  on  the  ice  particles  shape  and  the  need  to  estimate  an  ice  crystal  effective  
dimension  through  empirical  parameterization.  The  ice  cloud  optical  properties  (absorption  and  scattering  coefficients,  
asymmetry parameter, fraction of backscattering radiation and phase function) are estimated through linear parameterizations of
 in-cloud temperature  and ice water  content.  We performed in  a  first  step,  comparisons with  full  scattering RT model  and in  a  
second  step,  comparisons  with  Infrared  observations  at  8.7,  10.2  and  12  microns  (from  IIR  onboard  CALIPSO)  with  RTTOV 
simulations in presence of ice clouds by using the different RTTOV parameterizations and ice water content profiles retrieved 
from CLOUDSAT and CALIOP synergy (DARDAR product).
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EVALUATION OF FORECASTS OF THE WATER VAPOR SIGNATURE 
OF ATMOSPHERIC RIVERS IN OPERATIONAL NUMERICAL WEATHER

 PREDICTION MODELS USING SATELLITE DATA
Gary Wick 1 , Paul Neiman 2 , F. Martin Ralph 2 , Thomas Hamill 2

(1) NOAA ESRL , (2) NOAA

ABSTRACT
Atmospheric  rivers  (ARs)  play  a  key  role  in  both  extreme  precipitation  and  water  supply  along  the  U.S.  West  Coast  and  
understanding  how  well  they  are  forecast  in  weather  models  has  important  implications  for  issuance  of  flood  warnings  and  
guidance. The ability of five operational ensemble forecast systems to accurately represent and predict ARs is evaluated as a 
function of lead time out to 10 days over the northeastern Pacific Ocean and west coast of North America. The study employs 
the recently developed Atmospheric River Detection Tool to compare the distinctive signature of ARs in integrated water vapor 
(IWV) fields from model forecasts and corresponding satellite-derived observations from SSM/I and SSMIS. The model forecast 
characteristics evaluated include the frequency of occurrence of ARs, the width of the IWV signature of ARs, their core strength 
as represented by the IWV content  along the AR axis,  and the occurrence and location  of  AR landfall.  Analysis  of  three cool  
seasons shows that while the overall occurrence frequency of occurrence of ARs is well forecast out to 10-day lead, forecasts of 
landfall  occurrence  are  poorer  and  skill  degrades  with  increasing  lead  time.  Average  errors  in  the  position  of  landfall  are  
significant, increasing to over 800 km at 10-day lead time. Also, there is a 1-2° southward position bias at 7-day lead time. The 
forecast IWV content along the AR axis possesses a slight moist bias averaged over the entire AR but little bias near landfall. 
The  IWV  biases  are  nearly  independent  of  forecast  lead  time.  Model  spatial  resolution  is  a  factor  in  forecast  skill.  Model  
differences are greatest for forecasts of AR width. This width error is greatest for coarser-resolution models which have positive 
width biases that increase with forecast lead time. Although position errors decrease as landfall approaches, errors on the order 
of hundreds of kilometers pose a serious problem for water managers and flood forecasters whose watersheds are smaller than 
that error.
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INVESTIGATION OF THE TEMPORAL EVOLUTION OF CUMULUS 
CLOUD FIELDS FROM MSG SEVIRI

Sebastian Bley , Hartwig Deneke
Leibniz Institute for Tropospheric Research

ABSTRACT
Convective  clouds  still  pose  significant  challenges  for  numerical  models  and  our  understanding  of  the  underlying  physical  
processes. This includes a realistic representation of processes such as entrainment at cloud top and edges, their microphysical 
and geometrical properties, and their effect on radiative fluxes. To evaluate models and identify their deficiencies, observational 
data for a large domain at a high resolution in both time and space are required if fields consisting of an ensemble of cumulus 
clouds are of interest.

For model evaluation, geostationary satellite images offer an invaluable source of information due to their large spatial coverage 
and high temporal resolution. For convective clouds, however, the relatively coarse spatial resolution of geostationary satellite 
images is often insufficient to fully resolve all relevant scales. METEOSAT SEVIRI does have a high resolution visible channel 
(HRV)  with  a  nadir  resolution  of  1x1  km2,  which  can  resolve  smaller  spatial  structures  compared  to  the  narrowband  spectral  
channels of SEVIRI. A cloud mask based on the HRV channel is used in our study to determine the cloud size distributions of 
cumulus  cloud  fields  together  with  their  physical  and  optical  properties.  The  Lagrangian  perspective  is  adopted  for  an  object  
based analysis of single clouds, and the tracking of cloud fields. It is demonstrated that a high accuracy of the tracking algorithm 
is  crucial  for  the  quality  of  the  analysis.  Tracking  based on  cloud  motion  vectors  is  compared  to  results  obtained  from model  
winds. Furthermore, the temporal evolution of different mean properties of the moving cumulus cloud field is investigated.
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ESA CLIMATE CHANGE INITIATIVE: EVALUATION OF THE FAME-C 
CLOUD CLIMATOLOGY FOR THE YEARS 2007-2009

Cintia Carbajal Henken , Rasmus Lindstrot , Rene Preusker , Jürgen Fischer
Freie Universität Berlin

ABSTRACT

The FAME-C (FUB AATSR-MERIS Cloud Retrieval) daytime cloud climatology for the years 2007-2009 is presented, which is produced i
n the frame of the first phase of the ESA Climate Change Initiative Cloud. Cloud products have been retrieved using measurements from the
 Advanced Along-Track Scanning Radiometer (AATSR) and the MEdium Resolution Imaging Spectrometer (MERIS), both mounted on the 
polar orbiting satellite ENVISAT. 

FAME-C  consists  of  two  main  steps.  In  the  first  step,  for  pixels  identified  as  cloudy  by  a  synergistic  cloud  mask  algorithm,  AATSR  
measurements in the visible are used to derive daytime micro-physical cloud properties such as cloud optical thickness, effective radius, and 
liquid  water  path/ice  water  path.  The  micro-physical  cloud  properties  are  used  as  input  in  the  second  step,  which  is  the  cloud  height  
retrieval. The cloud top height can be determined from both thermal emission of the cloud using AATSR measurements in the infrared as 
well  as  from  the  average  photon  path  length  using  MERIS  measurements  within  and  near  the  Oxygen-A  absorption  band.  In  cloudy  
situations this average photon path length is mainly determined by the cloud top pressure.

The FAME-C cloud climatology is compared to a number of other level-3 cloud property data sets from instruments such as MODIS, MSG, 
AMSR-E and AVHRR. Differences are evaluated and discussed. Also, in light of the extension of the cloud climatology data set to the full 
ENVISAT  period  2002-2012  as  well  as  the  follow-up  mission  Sentinel-3  (including  AATSR  and  MERIS  like  instruments  SLSTR  and  
OLCI, respectively), first results of the use of the 2007-2009 cloud climatology for the purpose of climate studies will be presented
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EXPLAINING REFLECTIVITY DIFFERENCE OF DEEP CONVECTIVE 
CLOUDS BETWEEN WESTERN PACIFIC AND CENTRAL 

AFRICA/SOUTH AMERICAN REGION
Minjin Choi , B.J. Sohn

Seoul National University

ABSTRACT
Based on Moderate Resolution Imaging Spectroradiometer (MODIS) measurements it has been
 reported that reflectivity of the deep convective clouds (DCCs) observed over the Western Pacific
 is  about  5%  lower  than  those  over  tropical  South  America  and  Africa  regions.  In  order  to  
understand why they show such different reflectivities, optical properties of DCCs from collocated
 CloudSat, Cloud Aerosol Lidar Infrared Pathfinder Satellite Observation (CALIPSO) and MODIS 
measurements  in  four  Januarys  of  years  2007-2010  were  analyzed  over  Africa  (20°N-20°S,  
0°E-40°E), South America (10°N-30°S, 40°W-70°W), Western Pacific (20°N-20°S, 100°E-180°E) 
domains. Despite slightly higher DCC top over the Western Pacific, the height showing the radar 
echo  of  0-10  dBZ  appears  to  be  lower  in  comparison  to  those  observed  over  the  African  and  
South  American  regions.  Subsequently,  both  ice  water  content  (IWC)  and  effective  radius  (Re)  
retrieved from CloudSat  were smaller  over  the Western Pacific  than other  land regions.  By the 
same token vertical distributions of visible extinction coefficient (kext) calculated from IWC and Re 
profiles were evidently smaller over the Western Pacific, indicating that IWC gives more effect on 
kext over the Western Pacific than Re. Simulated reflectivity using observed ice water path as input 
to a radiative transfer model presents a strong evidence that the Western Pacific has lower DCC 
reflectivity due to relatively smaller amount of IWC there.

95

13



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference 623

POSTER PRESENTATION SESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP

IMPACT OF ONLINE CLEAR SKY SIMULATIONS EXPECTED FOR THE 
NWCSAF/GEO CLOUD MASK

Marcel Derrien , Hervé Le Gléau , Marie-Paule Raoul
Météo-France

ABSTRACT

NWCSAF  (www.nwcsaf.org)  consortium  continuously  develops  and  maintains  a  software  package  for  targeted  users  to  create  various  
real-time products from operational MSG/SEVIRI imagery. Météo-France has developed the part of the software package retrieving cloud 
mask and types, cloud top temperature and height.

Up to  v2015 release  the  NWCSAF cloud mask algorithm relies  on  thresholds  derived  from a  set  of  look-up tables  computed  off-line  by  
radiative transfer models (RTTOV for infra-red channels) and an atmospheric profiles dataset from ECMWF.

The  continuous  gains  in  computational  performance  and  the  NWPSAF  effort  put  into  RTTOV  code  efficiency  allow  computing  online  
clear-sky simulations while still satisfying software performance requirements when running on rather inexpensive LINUX PC. 

We  have  designed  a  cloud  mask  prototype  performing  thresholds  derived  from  online  RTTOV10  clear-sky  simulations  based  on  its  
embedded  emissivity  atlas,  OSTIA  daily  SST  analysis  and  ECMWF  forecasts.  When  designing  the  new  thresholds  our  attention  was  to  
avoid false alarms while reducing cloud misses, particularly in night-time conditions (but not only), and for both sea and land surfaces. The 
part played by this prototype has been analysed by visual inspection of numerous images and comparison with both NWCSAF/MSG and 
MPEF cloud masks.

The paper focuses on the description of real  situations where the prototyped thresholds improve the SAFNWC/MSG cloud mask quality.  
V2015, an important milestone for SAFNWC/GEO cloud products development should benefit from this prototype.
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CLOUD MASKING FOR THE RETRIEVAL OF ICE SURFACE 
TEMPERATURES AND RADIATIVE FLUXES OVER SEA ICE

Adam Dybbroe 1 , Mari Anne Killi 2 , Øystein Godøy 2 , Steinar Eastwood 2 , Karl-Göran Karlsson 1 , 
Ronald Scheirer 1 , Nina Håkansson 1 , Joesph Sedlar 1

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) met.no Norwegian Meteorological Institute

ABSTRACT

The EUMETSAT Satellite  Applications  Facility  on  Ocean and  Sea Ice  (OSI  SAF)  is  extending  its  product  suite  to  include  the  
retrieval of surface (snow/ice) skin temperatures and radiative fluxes over sea ice. These parameters will be derived using data 
from the AVHRR and VIIRS instruments on board the polar orbiting satellite systems of NOAA and Metop and Suomi NPP (and 
later JPSS). It is the aim to provide both parameters with the highest possible accuracy poleward of 50 degrees south and north.

As these sensor retrievals are highly sensitive to the presence of clouds and aerosols within the field of view the cloud masking 
step becomes absolutely crucial for the success and usefulness of these new OSI SAF parameters. At the same time the all year
 discrimination  of  clouds  and  clear  conditions  at  high  latitudes  over  sea  ice  using  VIS/NIR  and  IR  window  channels  is  a  well  
known challenge. The current cloud mask algorithm used in the OSI SAF for the high latitude SST's and radiative fluxes is the 
Polar Platform Systems (PPS) package of the Nowcasting SAF. The PPS cloumask retrieval is based on a dynamic thresholding
 technique. It is mature and globally validated, and performs reasonably well in daylight conditions at high latitudes. But PPS is 
currently lacking an objective way of estimating the uncertainties associated with the cloud-cloudfree discrimination, which may 
be quite high particularly in the polar winter. 

We believe that it is crucial to put more attention to the objective estimation of the uncertainties of the cloud masking for it to be 
really useful for the retrieval of clear air parameters over sea ice. Therefore, as a collaboration effort between the OSI SAF and 
the NWC SAF we are aiming at  a  probabilistic  cloud mask on the basis  of  PPS focusing specifically  on the problem of  cloud 
masking over sea ice.

We will use co-located VIIRS data and space borne lidar data from CALIOP on Calipso, as well as manually collected training 
target  data,  to  generate  probability  density  functions  (PDF)  for  clouds  and  cloudfree  sea  ice.  Here  we  will  present  the  first  
acquired PDF's, and discuss how these results may be taken on board the PPS cloud mask.
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STATISTICALLY UNBIASED ESTIMATE OF CLOUD VERTICAL 
LOCATION AND EXTENT FROM PASSIVE SATELLITE 

MEASUREMENTS : THE APPROACH AND PERFORMANCE OF THE 
MULTIDIRECTIONAL SENSOR POLDER3 ON PARASOL

Nicolas Ferlay , Marine Desmons , Frédéric Parol
LOA-CNRS Laboratoire d'Optique Atmosphérique

ABSTRACT
Knowing the vertical  location and extent of clouds is important for meteorological  as well  as climatological  applications. When 
cloud covers are present, it determines the upwelling infrared flux at the top of the atmosphere, and the downwelling infrared flux
 at the surface, which is a key quantity for many near surface processes (atmosphere-surface exchange, etc.). 

We present  here the capacity  of  POLDER3, a multiangular  large field of  view sensor  on PARASOL polar  plateform, to obtain 
statistically  unbiased  estimate  of  cloud  vertical  occurrence.  These  new  inferences  have  been  made  possible  thanks  to  
multidirectional measurements performed in two spectral bands within the oxygen A absorption spectral domain. We detail here 
the measurement principle of this approach, the calibration of our retrieval, and its validation against satellite (CALIOP/CloudSat)
 as well as ground based measurements.
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TOWARDS UNDERSTANDING DIFFERENCES OF CLOUD 
OBSERVATION RETRIEVALS FROM PASSIVE IMAGERS

Ulrich Hamann 1 , Andi Walther 2 , Ralf Bennartz 2 , Anke Thoss 3 , Jan Fokke Meirink 1 , Rob 
Roebeling 4

(1) KNMI Royal Netherlands Meteorological Institute , (2) University of Wisconsin-Madison , (3) SMHI Swedish Meteorological and 
Hydrological Institute , (4) EUMETSAT

ABSTRACT
Clouds  strongly  influence  the  radiation  balance  and  the  water  cycle  of  the  earth.  Hence  the  detailed  monitoring  of  cloud  
properties - such as cloud fraction, cloud phase, cloud top temperature, cloud optical depth, cloud particle size, and cloud water 
path  -  is  important  to  understand  the  role  of  clouds  in  the  weather  and  the  climate  system.  Measurements  of  the  global  
distribution  of  these  properties,  and  their  diurnal,  seasonal,  and  inter-annual  variations  are  critical  for  improving  our  
understanding  of  the  role  of  clouds  in  the  weather  and  climate  system.  To  understand  the  uncertainty  characteristics  of  the  
retrievals an in depth analysis and validation of the retrieval algorithms and data sets is required.

This presentation focuses on the inter-comparison and validation of cloud detection and cloud top properties retrievals from the 
Spinning  Enhanced  Visible  and  InfraRed  Imager  (SEVIRI)  onboard  METEOSAT.  For  this  study  we  use  retrievals  from  12  
state-of-art  algorithms  (University  of  Wisconsin/Madison,  Climate  Monitoring  SAF,  DLR,  three  Eumetsat  algorithms,  Free  
University  of  Berlin,  two  NASA  algorithms,  Meteo  France,  RMB,  and  UK  Met  Office)  that  are  made  available  through  the  
common  database  of  CREW  (Cloud  Retrieval  Evaluation  Workshop).  This  database  contains  four  days,  during  which  the  
satellite  constellations  are  especially  suited  for  validation  studies.  The  validity  of  the  cloud  detection  and  cloud  top  height  
retrievals  is  determined  by  comparisons  with  CLOUDSAT  and  CALIPSO  measurements.  The  CALIOP  cloud  optical  depth  is  
used  to  investigate  the  ability  of  the  different  algorithms  to  detect  clouds  as  function  of  their  optical  depth.  In  addition,  we  
evaluate  the  efficiency  of  cloud  detection  under  different  illumination  conditions  –  daylight,  twilight,  and  night.  The  cloud  top  
height and temperature retrievals are validated against CALIOP and CLOUDSAT measurements. We discuss the uncertainty of 
the cloud top height retrievals considering their vertical structure. In doing so we distinguish between (i) optically thick clouds, (ii) 
multilayered, and (iii) semi-transparent cloud conditions. Furthermore, knowledge of the temperature profile is needed in order to
 convert cloud top temperature to cloud top height. The temperature profile is usually provided by numerical weather prediction 
models.  In  our  presentation,  we  discuss  the  influence  of  the  uncertainty  of  the  temperature  profile  on  the  cloud  top  height  
retrievals,  which is  especially  relevant  for  boundary  layer  clouds.  Approaches to  tackle  the issues with  the multilayered cloud 
situations and uncertainties of temperature profiles are presented.

We would like to thank Eumetsat for funding of the CREW project including this work. For further information, please have a look 
at our project website www.icare.univ-lille1.fr/crew.
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NWCSAF/PPS CURRENT STATUS AND ON-GOING DEVELOPMENT
Sara Hörnquist , Nina Håkansson , Anke Thoss , Scheirer Ronald , Adam Dybbroe

SMHI Swedish Meteorological and Hydrological Institute

ABSTRACT
The NWCSAF/PPS software package is producing cloud- and precipitation products from polar orbiting meteorological satellite 
data.  Since  the  first  official  releases  in  2003  there  have  been  continuous  improvements,  and  today  applications  using  the  
package  operationally  span  from  Nowcasting  to  land-,  ocean-  and  climate-applications.  The  aim  of  this  poster  is  to  present  
current status and on-going development, as well as some future plans for the NWCSAF/PPS software package.  
  
The  PPS  software  produces  cloud  mask  (CM),  cloud  type  (CT),  cloud  top  temperature  and  height  (CTTH),  cloud  physical  
properties  (CPP)  and  precipitating  clouds  (PC)  product  generation  elements.  Data  from  the  Advanced  Very  High  Resolution  
Radiometer (AVHRR), Visible Infrared Imaging Radiometer Suite (VIIRS) and Advanced Microwave Sounding Unit (AMSU) or 
Microwave Humidity Sounder (MHS) used with the NOAA, Suomi NPP and Metop satellite series is handled. 
  
Next major release of the NWCSAF/PPS software package is planned for 2014. Improvements foreseen for that release are: 

Improved cloud mask product
Faster CTTH processing
Improved quality of CTTH products
Rain rate (mm/h) will be added in the precipitating cloud product, for day time.
Output products available in netCDF-format, following CF-conventions, besides the already existing hdf-format. 

Our poster will present a summary of general features of the PPS processing package and the planned updates. 
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CLOUD RADIATIVE HEATING OVER THE INDIAN SUBCONTINENT 
DURING SUMMER MONSOON

Erik Johansson 1 , Abhay Devasthale 1 , Caroline Tollstadius 2 , Annica Ekman 2 , Tristan L'Ecuyer 3

(1) SMHI Swedish Meteorological and Hydrological Institute , (2) Department of Meteorology, Stockholm University , (3) Department 
of Atmospheric and Oceanic Sciences, University of Wisconsin-Madison

ABSTRACT

The summer monsoon accounts for roughly 80% of all-India annual rainfall and affects the livelihood of millions over the Indian 
subcontinent. Monsoonal circulation is one of dominant modes of seasonal variability. Convective clouds (and associated anvils 
and  cirrus)  cover  much  of  the  continent  during  monsoon  and  are  largely  responsible  for  precipitation.  Their  importance  in  
influencing  the  composition  of  the  upper  troposphere  lower  stratosphere  (UTLS)  in  general  and  the  tropical  tropopause  layer  
(TTL)  in  particular  during  monsoon  is  well  recognized.  It  is  therefore  important  to  understand  various  processes  influencing  
monsoon, especially those dealing with atmospheric interactions.

One of  the key knowledge gaps in  fully  understanding the water  and energy cycle  over  the Indian subcontinent  is  our  limited 
understanding of the cloud radiative heating/cooling of atmosphere, its variability, and its contribution in the total diabatic budget.
 Especially, very little is known so far regarding the vertical structure of cloud radiative heating. Knowledge on the transitioning of 
cloud  radiative  heating  from  pre-  to  post-monsoon  and  its  variability  during  intraseasonal  oscillations  would  further  help  in  
assessing how the total  latent  and radiative heatings eventually  affect  and sustain monsoonal  circulation.  Here,  an attempt  is  
made to understand these aspects using state-of-the-art satellite based estimates of cloud radiative heating from CloudSat (five 
year period) and TRMM (nine year period). The relative contribution of different clouds types to the total radiative heating is also 
investigated.
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FRACTIONAL CLOUD COVER OBSERVED WITH MODIS, AVHRR AND 
VIIRS DURING THE OVERLAP PERIOD

Andrzej Kotarba
Space Research Centre Polish Academy of Sciences

ABSTRACT
The fractional cloud cover (Cfr) is one of the essential parameter of cloud cover. Space born instruments help to estimate Cfr by 
indicating whether the pixel contains a cloud or is cloud free. This procedure is called cloud masking (or cloud detection, cloud 
screening). Statistical evaluation of cloud masks allows to calculate a frequency of cloud occurrence over given area.

In this  study we calculate Cfr  over  Europe in  2012 and 2013 using data collected by the three most  important  meteorological  
imaging  radiometers:  AVHRR  (Advanced  Very  High  Resolution  Radiometer),  MODIS  (Moderate  Resolution  Imaging  
Spectroradiometer)  and  VIIRS  (Visible  Infrared  Imaging  Radiometer  Suite).  The  temporal  frame  of  the  analysis  is  the  unique  
overlap  period  of  observations  from  each  of  mentioned  instruments.  The  overlap  helps  to  establish  link  between  historical  
AVHRR-based cloud climatology and future VIIRS-based one.

First, we calculate Cfr based on the satellite data. Then the results are compared with surface-based observations (SYNOPs) - a
 reference  for  satellite  perspective.  Different  types  of  clouds,  as  well  as  a  general  nephological  situation  are  considered.  The  
differences in  Cfr  estimations are calculated for  each sensor,  providing the initial  information on cloud data sets homogeneity  
among these sensors.
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PHOTON PATH LENGTH RETRIEVAL FROM GOSAT OBSERVATIONS
Beke Kremmling 1 , Marloes Penning de Vries 1 , Tim Deutschmann 2 , Thomas Wagner 1

(1) MPI Max-Planck Institut für Chemie , (2) Institut für Umweltphysik, Universität Heidelberg

ABSTRACT
The influence of clouds on the atmospheric radiation budget is investigated, focussing on the photon path length distributions of 
the  scattered  sunlight.Apart  from the reflection  of  incoming solar  radiation  at  the  cloud top,  clouds can also  introduce a  large 
number  of  additional  scattering  events  causing  an  enhancement  of  the  photon  paths.  In  certain  cloud  formations,  these  
scattering events also result in a ``ping-pong`` behaviour between different cloud patches and cloud layers. It has been shown 
from ground based measurements that it is possible to retrieve photon path lengths by analysis of high resolution oxygen A-band
 spectra (O. Funk et al.). This study uses similar space based measurements of the oxygen A-band for the path length retrieval.

The  oxygen  A-band  spectra  are  retrieved  from  the  Japanese  Greenhouse  gases  Observing  SATellite  (GOSAT)  which  was  
successfully  launched  in  2009.  The  high  spectral  resolution  of  the  GOSAT  TANSO-FTS  instrument  allows  to  resolve  almost  
entirely individual  absorption lines. The considered spectral  range is particularly suitable for this study because it  shows clear 
absorption  structures  of  different  strength.  From the  analyses  of  the  spectral  signatures,  cloud  properties  and  the  underlying  
path length distributions can be derived. 

The retrieval is done by analysis and comparison of the extracted TANSO-FTS spectra with simulations from the Monte Carlo 
radiative  transfer  Model  McArtim.  The  model  permits  modelling  of  altitude  dependent  oxygen  absorption  cross  sections  and  
three-dimensional cloud patterns. 

Case  studies  of  clear  and  cloudy  sky  scenarios  will  be  presented.  Future  studies  will  focus  on  more  complicated  cloud  
structures, especially considering three dimensional geometries and heterogeneities.
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EVALUATION OF NWP CLOUD PROPERTIES USING A-TRAIN 
SATELLITE OBSERVATIONS

Paul Kucera 1 , Barbara Brown 2 , Courtney Weeks 2 , Randy Bullock 2

(1) National Center for Atmospheric Research , (2) NCAR National Center of Atmospheric Research

ABSTRACT
The goal of this study is to present results from our ongoing research that is focused on developing satellite
 diagnostic  tools  for  the  evaluation  of  NWP  model  forecasts  of  cloud  macro  properties  (e.g.,  cloud  type  
height,  cloud  type,  horizontal  and  vertical  structure,  location,  etc.)  using  high  resolution  A-Train  (e.g.,  
CloudSat,  CALIPSO,  MODIS,  etc.)  and  other  satellite  observations.  The  satellite  diagnostic  tools  have  
been  incorporated  into  the  NCAR  Model  Evaluation  Toolkit  (MET).  The  tools  have  the  capability  of  
ingesting A-Train  satellite  observations into  a  framework for  comparisons with  model  products  and other  
satellite  datasets.  We  are  currently  applying  the  MET  tool  to  provide  assessment  of  forecasted  cloud  
properties ranging from large scale stratiform systems to deep convective storms. We are evaluating the 
capability  of  NWP  models  to  predict  clouds  for  a  variety  of  conditions  (complex  terrain,  land/water,  and  
seasonal dependency). The outcome of the analysis is to provide feedback to model developers in an effort
 to  improve  NWP  models  capabilities  to  forecast  representative  cloud  features.  We  have  applied  the  
satellite diagnostics tools to summer and winter time cloud observations over the US. The presentation will 
give  a  summary  of  the  cloud  observation  results  and  provide  an  overview  of  the  satellite  diagnostic  
methods  developed  in  MET.  We  will  also  highlight  some  of  the  results  obtained  from  our  cloud  
climatology-NWP evaluation analysis.
 

343

112



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference632

POSTER PRESENTATIONSESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP

CLOUD PROPERTY RETRIEVALS FROM HYPERSPECTRAL 
SATELLITE DATA

Xu Liu 1 , Wan Wu 1 , Hui Li 1 , Allen larar 1 , Daniel zhou 1 , William smith 2

(1) NASA Langley Research Center , (2) University of Wisconsin-Madison

ABSTRACT
Retrieving cloud physical  properties from hyperspectral  data requires an accurate and fast  radiative transfer model  which can 
account for multiple scattering properties of the cloud. We will describe a new version of a Principal Component-based Radiative
 Transfer  Model  (PCRTM),  which  takes  about  6  to  32  milliseconds  to  calculate  both  Principal-Component  (PC)  scores  and  
channel  radiances  for  sensors  with  thousands  of  spectral  channels  (1317-19901).  In  this  paper,  we  will  describe  a  retrieval  
algorithm, which is capable of retrieving cloud optical depth, cloud height, cloud phase, and cloud particle size using PC scores 
derived  from  hyperspectral  sensors  such  as  Cross-track  Infrared  Sounder  (CrIS)  and  Infrared  Atmospheric  Sounding  
Interferometer  (IASI)  data.  In  addition  to  cloud  properties,  the  retrieval  algorithm  is  capable  of  retrieving  vertical  profiles  of  
atmospheric  temperature,  moisture,  and  trace  gas  profiles,  and  surface  properties  such  as  surface  emissivities  and  skin  
temperature.  We will  show our  sensitivity  study  on the  cloud retrievals  and compare  our  results  with  those obtained from the 
collocated Cloudsat/CLIPSO measurements.
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A NEW CM SAF DATASET OF CLOUD PROPERTIES DERIVED FROM 
MSG-SEVIRI

Jan Fokke Meirink 1 , Martin Stengel 2 , Anke Kniffka 2 , Maarit Lockhoff 2 , Karl-Goran Karlsson 3

(1) KNMI Royal Netherlands Meteorological Institute , (2) DWD Deutscher Wetterdienst , (3) SMHI Swedish Meteorological and 
Hydrological Institute

ABSTRACT
Clouds play  a  central  role  in  the  Earth’s  atmosphere,  and satellite  observations  are  crucial  to  monitor  clouds and understand 
their  impact  on  the  energy  and  water  cycles.  The  CM  SAF  conducted  a  reprocessing  effort  of  cloud  properties  based  on  
MSG-SEVIRI measurements for the time frame 2004 until 2011. The resulting CLAUS (CLoud property dAtaset Using SEVIRI) 
dataset is now publicly available and allows studying cloud properties with high spatio-temporal resolution.

Here, we validate the CLAUS dataset using independent ground-based observations as well as space-based passive microwave
 and  active  radar/lidar  measurements.  Spatio-temporal  characteristics  are  further  evaluated  by  comparison  with  other  
imager-based  datasets,  including  MODIS and  ISCCP.  Analyses  are  performed for  various  climate  regions  and  on  a  range  of  
temporal  scales, from diurnal and seasonal cycle to inter-annual variability and multi-year trends. Scientific applications of the 
CLAUS dataset will be presented in a separate contribution by Stengel et al.
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ACCURACY OF THE ADIABATIC CLOUD MODEL AS DIAGNOSTIC FOR
 THE FIRST INDIRECT AEROSOL EFFECT BASED ON MSG SEVIRI AND

 GROUND OBSERVATIONS
Daniel Merk 1 , Albert Ansmann 1 , Hartwig Deneke 1 , Bernhard Pospichal 2 , Patric Seifert 1

(1) Leibniz institute for tropospheric research (TROPOS), Leipzig , (2) Universität Leipzig

ABSTRACT
The  first  indirect  aerosol  effect  (also  known  as  Twomey  effect)  remains  one  of  the  main  uncertainties  in  projections  of  
anthropogenic climate change. It describes the enhancement of cloud albedo due to higher aerosol load in the atmosphere. Only
 with geostationary satellites like MSG it  is possible to achieve a global quantification of those effects given the good temporal 
and  spatial  resolution.  For  MSG  SEVIRI  retrievals  of  cloud  optical  and  microphysical  properties  have  been  developed  and  
validated over the last years. It still remains a challenge to derive cloud geometrical and microphysical properties like the vertical 
cloud extent and the cloud droplet number concentration. These two parameters are however the key quantities to investigate 
the first indirect aerosol effect.

To  retrieve  these  two  parameters  from  satellite  a  model  for  the  vertical  profile  is  required.  Here,  a  so-called  (sub-)adiabatic  
model is a common choice.  It  assumes a linear increasing liquid water content given the adiabatic lapse rate,  while the cloud 
droplet  number  concentration  stays  constant  during  the  ascent  of  the  moist  air  parcel.  In-situ  measurements  from  several  
campaigns showed that the pure-adiabatic assumption does not necessarily hold true due to entrainment and mixing processes.

We aim to investigate the sensitivity of the assumptions for (sub-)adiabatic profiles applied to stratocumulus or other liquid water 
clouds. Therefore we combine ground perspective from the measurement site at TROPOS (Leipzig) with the space perspective 
using MSG SEVIRI, a millimeter cloud radar, a ceilometer and a microwave radiometer.
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DETECTION OF CLOUD COVER OVER THE BALTIC SEA
Marcin Paszkuta 1 , Adam Krezel 2 , Tomasz Zapadka 3

(1) University of Gdansk , (2) University of Gdansk , (3) Pomeranian University in Slupsk

ABSTRACT
A simple detection method was proposed to increase the efficiency of automatic classification of a satellite image cell. A method 
is described on the basis of AVHRR and SEVIRI data, with a focus on highly active and highly reflecting targets i.e., the Baltic 
Sea. Radiation input conditions and the dynamic threshold were used to reduce geometric influences of any daily scene supplied
 by  the  NOAA and  MSG platforms.  They  were  carried  out  from statistic  and  histogram sequences  of  albedo  and  temperature  
maps. The presented approach is intended to serve primarily activation of a non-supervised system for oceanographic analyses 
(mainly SST), based on an accurate cloud map.
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CHARACTERISTICS OF EMBEDDED WARM AREAS AND 
SURROUNDING COLD RINGS AND COLD-US

Michaela Radova , Jindrich Stastka , Martin Setvak
Czech Hydrometeorological Institute

ABSTRACT
This study follows our previous work focused on distinct long-lived embedded warm areas together with surrounding cold rings 
or cold-Us. These features are observed atop some of deep convective storms in satellite imagery in IR window bands and their 
origin is not sufficiently explained yet. Importance of understanding of these features is given, among others, by their connection 
with occurrence of severe weather. Knowledge of their origin and understanding of their evolution are hence important not only 
for better interpretation of satellite data but also for nowcasting of the severe weather.

This  study  aims  at  spatial  properties  of  the  embedded  warm  areas,  cold  rings  and  cold-Us,  especially  those  observed  on  
mid-latitude convective storms. It mainly focuses on time evolution of these properties during existence of the features, including 
also the transformation processes between the cold ring and cold-U. Further, we explore relationship of the spatial properties of 
mentioned features with other meteorological variables and with the storm evolution. The study is based on IR window band data
 (especially  the  MSG  SEVIRI  Rapid  Scan  data),  complemented  by  satellite  data  from  other  spectral  bands,  radar  data  and  
soundings.
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RELATIONSHIP BETWEEN BRIGHTNESS TEMPERATURE 
DIFFERENCE FIELD ABOVE CONVECTIVE STORMS AND OTHER 

METEOROLOGICAL VARIABLES
Jindrich Stastka , Michaela Radova

Czech Hydrometeorological Institute

ABSTRACT

Satellite  observations  document  the  existence  of  positive  brightness  temperature  differences  (BTDs)  between  WV  and  IR  
window bands above cloud tops of  most  convective  storms.  The positive  BTD fields  can vary  in  many aspects,  such as BTD 
values,  extent,  duration,  occurrence  of  anomalies  and  others.  Knowledge  of  parameters  that  influence  the  positive  BTD field  
could be crucial for the investigation of possible sources of positive BTDs and BTD anomalies as well.

The  present  study  focuses  on  the  topic  of  positive  BTDs (including  BTD anomalies),  with  emphasis  on  their  relationship  with  
other  meteorological  variables especially  with sounding-derived parameters.  In addition,  the link between storm evolution and 
occurrence of BTD anomalies together with their properties is studied. The study is based mainly on MSG SEVIRI Rapid Scan 
data from European region and corresponding soundings.

578

118



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference638

POSTER PRESENTATIONSESSION 10: CLOUD OBSERVATION FROM SATELLITES, INCLUDING 30 YEARS ISCCP

OVERSHOOTING TOPS - CHARACTERISTICS AND PROPERTIES
Michaela Valachova , Martin Setvak , Jindrich Stastka

CHMI Czech Hydrometeorological Institute

ABSTRACT
Overshooting  tops  directly  manifest  strength  of  the  updrafts  which  form  them  and  give  us  essential  information  about  the  
convective storm from the satellite perspective. This contribution will focus on high-resolution details of distinct overshooting tops
 and their relationship with other cloud-top phenomena.

In  high-resolution  visible  imagery,  the  overshooting  tops  can  be  revealed  by  their  typical  “bubble-like”  structure  and  shadows 
they  cast,  however  during  day-time  only.  In  “microphysical  bands”  (at  1.6,  2.2  and  3.5-4.0 µm)  they  may  differ  from  their  
surroundings  by  their  reflectivity,  depending  on  the  particle  size  and  shape  within  them.  In  the  colour  enhanced  IR-window  
brightness  temperature  field  the  overshooting  tops  usually  are  collocated  with  the  coldest  pixels  atop  of  convective  storms,  
however  in  some cases the overshooting  tops do not  differ  significantly  by  their  brightness temperature  from the surrounding 
cloud top, which makes their IR-based detection problematic. 

In our study we will  focus on all  of these characteristics in detail,  to enhance our understanding of storm top processes, using 
namely the high-resolution data from polar orbiting satellites - such as AVHRR, MODIS and VIIRS, combining these with MSG 
rapid scan data and other available data sources.
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A COMPARISON OF SEVIRI AND A-TRAIN DERIVED CLOUD 
PROPERTIES

Philip Watts
EUMETSAT

ABSTRACT
The  OCA cloud  property  retrieval  algorithm developed  at  EUMETSAT determines  the  presence  of  multi-layer  clouds  using  a  
threshold on the degree of  fit  in the infra-red channels following a single layer retrieval  attempt.  For such cases the algorithm 
proceeds using a modification to the single layer cloud model to retrieve the temperature of a lower cloud layer in addition to the
 standard  properties  (optical  thickness,  effective  radius,  pressure)  of  the  upper  cloud  layer.  By  using  the  previously  retrieved  
single layer (i.e. total) optical thickness, the lower layer thickness can be extracted.

Previous  validation  of  two-layer  retrievals  using  Cloud  Profiling  Radar  (CPR)  and  Cloud-aerosol  lidar  with  Orthogonal  
Polarisation  (CALIOP)  observations  have  been made,  quantitively  in  the  case  of  cloud  pressure,  but  only  qualitatively  for  the  
layer optical thicknesses. The evaluation of effective radius has not been made at all.  

 Recently, profile information on cloud properties from the A-Train instruments has become available, including effective radius 
from DARDAR combined lidar and radar, and GEOPROF-LIDAR and CPR precipitation estimates. This poster illustrates our first
 use of these new products to extend the validation of the OCA products with an emphasis on the layer properties in multi-layer 
situations.
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VALIDATION OF GOME-2/OPERA OZONE PROFILES ON METOP-A 
AND METOP-B IN AN OPERATIONAL CONTEXT, USING BALLOON 

SOUNDING DATA
Andy Delcloo 1 , Olaf Tuinder 2

(1) RMI Royal Meteorological Institute of Belgium , (2) KNMI Royal Netherlands Meteorological Institute

ABSTRACT
After  more than five years  of  GOME-2 vertical  ozone profile  data,  being processed in  an operational  context  during EUMETSAT’s  first  
Continuous  Development  and  Operations  Phase,  Metop-B  was  successfully  launched  on  17th  of  September  2012,  making  it  possible  to  
provide continuity in the measurements of these spectral GOME-2 measurements.

GOME-2 vertical ozone profiles are given as partial ozone columns [in DU per layer] between varying pressure levels (40 levels between 
surface and 0.001 hPa). The ozone sonde data has a vertical resolution of about 100 m and is measuring ozone from the surface up to about 
30  km.  To  validate  the  satellite  derived  ozone  layers  with  the  ozonesonde  data,  we  integrate  the  ozone  measured  by  the  balloon  ozone  
soundings between the corresponding GOME-2 pressure levels.

GOME-2/METOP-A ozone profile data was made available by KNMI at pre-selected sites. The reference data includes a global coverage of
 ozonesonde stations. The mean relative difference between GOME-2 retrieved ozone profiles and mid-latitude ozonesondes is within 10 % 
in the troposphere and the stratosphere. The high latitude stations give poorer results: the mean relative difference between GOME-2 and 
ozonesondes is within 15 % in the troposphere and the stratosphere. The bias is larger in the UTLS region, especially at high latitudes. The 
standard deviation on the mean difference is of the order of 30% in the troposphere and 10 to 15% in the stratosphere at mid-latitudes. In the
 UTLS region, the standard deviation on the mean is considerably larger.

We take into account the GOME-2 averaging kernels in our analysis to smooth the ozonesonde data towards the resolution of the satellite 
data. 

Selected high-resolution ground pixels (80 km - 40 km) have been reprocessed with the latest algorithm version for 2007--2012 and will be 
presented. 

We  will  discuss  the  degradation  of  the  GOME-2/METOP-A  instrument  and  its  influence  on  the  ozone  profile  product  and  make  a  
comparison with the updated GOME-2/METOP-B high resolution ozone profile product.
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VALIDATION OF IASI OZONE PROFILES, USING BALLOON SOUNDING
 DATA

Andy Delcloo 1 , Daniel Hurtmans 2 , Pierre-François Coheur 2 , Cathy Clerbaux 3

(1) RMI Royal Meteorological Institute of Belgium , (2) Université Libre de Bruxelles , (3) Université Liebre de Bruxelles, 
LATMOS-IPSL Institut Pierre Simon Laplace

ABSTRACT
Global monitoring of ozone is essential as it plays an important role in the chemical processes occurring in the atmosphere and has a major 
impact  on  the  climate.  Tropospheric  and  stratospheric  ozone  are  highly  variable  in  both  space  and  time  and  thus  in  order  to  correctly  
quantify its effect on stratospheric chemistry, air quality and radiative forcing it is necessary to develop accurate global measurements.

The  IASI  instruments  launched  onboard  the  METOP-A  platform  in  October  2006  is  a  nadir  looking  Fourier  transform  
spectrometers that probes the Earth’s  atmosphere in the thermal infrared spectral range, with a spectral  resolution of 0.5 cm-1 
(apodized). IASI monitors the atmospheric composition at any location two times per day, and measures many of the chemical 
components  which  play  a  key  role  in  the  climate  system and  pollution  issues.  The  METOP satellite  platform  also  carries  the  
GOME 2 UV – vis instrument, mainly devoted to ozone monitoring.
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AEROSOL AND VOLCANIC ASH PRODUCTS DERIVED FROM MSG 
SATELLITE AT EUMETSAT

Marie Doutriaux-Boucher , Olivier Hautecoeur , Hans-Joachim Lutz
EUMETSAT

ABSTRACT
The Spinning Enhanced Visible and InfraRed Imager (SEVIRI) instrument onboard Meteosat Second Generation (MSG) is used 
at  EUMETSAT  to  derive  operationally  aerosols  products.  Recent  improvements  have  been  made  in  the  derivation  of  those  
products. The presentation will be split into two parts where the volcanic ash product and the daily global aerosol product will be 
presented. 

SEVIRI derives routinely, every 15 minutes, the volcanic ash total mass loading that can be turned into mass concentration using
 some additional information on ash cloud thickness such as model data or other measurements. Examples of the retrieval will be
 presented with their strengths and weaknesses.

The  development  of  a  global  SEVIRI  daily  aerosol  product  started  at  EUMETSAT  in  collaboration  with  MeteoFrance.  The  
algorithm used focuses on a directional and temporal inspection of the satellite signal and operates a simultaneous retrieval of 
the  aerosol  and  surface  Bidirectional  Reflectance  Distribution  Function  (BRDF).  It  will,  when  operational,  deliver  a  pixel  level  
daily aerosol optical depth at 550nm over ocean and land as well as a quality assessment.
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SATELLITE OBSERVATIONS OF OCLO FROM 1995 TO 2012 IN 
COMPARISON TO ECMWF DATA AND EMAC SIMULATIONS

Sven Kühl 1 , Janis Pukite 1 , Steffen Dörner 1 , Patrick Jöckel 2 , Oliver Kirner 3 , Marc Ziegler 1 , 
Thomas Wagner 1

(1) MPI Max-Planck Institut für Chemie , (2) DLR/ IPA Deutsches Zentrum für Luft- und Raumfahrt/ Institut für Physik der Atmosphäre 
, (3) Karlsruher Institut für Technologie

ABSTRACT
Satellite instruments like GOME, GOME-2 and SCIAMACHY measure the spectral intensity of the sunlight, scattered back from 
Earths  atmosphere,  on  an  almost  global  and  daily  scale.  By  applying  the  DOAS  method  to  the  spectral  measurements,  the  
integrated  concentration  along  the  light  path,  the  so  called  Slant  Column  Density  (SCD),  can  be  derived  for  a  wide  range  of  
absorbers.  Chlorine dioxide (OClO) is  an important  indicator  for  stratospheric  chlorine activation,  the basis for  massive ozone 
depletion in polar spring. 

Due to the daily coverage of the Polar regions, the OClO measurements give a good overview of the intensity and the extension 
of  the  chlorine  activation.  While  the  observations  in  nadir  geometry  (i.e.  perpendicular  to  Earths  surface)  provide  a  (indirect)  
measurement of the total column, the limb observations (i.e. tangential view) can be inverted to vertical profiles.

We investigated  GOME,  GOME-2  and  SCIAMACHY data  from 1995  to  2012,  covering  Arctic  and Antarctic  winters  with  very  
different meteorological  situations (very cold and very warm winters;  early and major warmings).  In particular,  the long lasting 
cold stratospheric temperatures inside the vortex for the Arctic winter 2010/11 led to large levels of chlorine activation until mid of
 March, also observed in the OClO data.

The  derived  OClO  columns  and  vertical  profiles  are  compared  to  ECMWF  analysis  data,  looking  at  inter-hemispheric  and  
inter-annual  differences  and  studying  the  dependence  of  the  OClO  enhancements  on  meteorological  parameters  like  
stratospheric temperatures, potential vorticity, PSC area and volume.

Also, the OClO observations are compared to correlated ECHAM5/MESSy2 (EMAC) simulations, which were calculated for the 
exact time and place of the satellite observations. We investigate the agreement of the observed and simulated OClO profiles for
 the  dataset  from  2003  to  2012  (regarding  the  magnitude,  the  altitude  of  the  profile  peak  and  their  evolution  throughout  the  
winter).

344

14



2013 Meteorological Satellite conference 

19tH aMerican Meteorological Soc iety (aMS) Satellite Meteorology, oceanograpHy, and cliMatology conference646

POSTER PRESENTATIONSESSION 11: ATMOSPHERIC COMPOSITION

FAST OPTIMAL ESTIMATION SO2 RETRIEVAL SCHEME FOR HIRS 
INSTRUMENTS ABOARD NOAA AND METOP PLATFORMS FOR A 

LONG TERM VOLCANIC EMISSIONS DATASET
Georgina Miles 1 , Richard Siddans 1 , R.G. Grainger 2 , A.J. Prata 3

(1) RAL Rutherford Appleton Laboratory , (2) AOPP, University of Oxford , (3) NILU Norwegian Institute for Air Research

ABSTRACT
Volcanic eruption estimates are presented derived from a new optimal estimation (OE) retrieval scheme for SO2 for the HIRS 
instrument. HIRS is a broadband radiometer originally designed for nadir profiling of temperature and water vapour, but it  has 
channels with some sensitivity to SO2. Whilst the exploitation of this information for volcanic SO2 has previously been attempted
 based on broadband models,  insufficient  treatment  of  the influence of  water  vapour,  cloud and the presence of  ash limits  the 
application of  such models and they can be shown to introduce spurious bias’  to column estimates.  A selection of  SO2 mass 
estimates  for  volcanic  events  are  presented  from  the  HIRS/2  instrument  aboard  the  NOAA  platforms,  in  addition  to  large  
eruptions during the HIRS/4 deployment on MetOp-A. The algorithm has a minimum detection limit of 3 DU, which is comparable
 to those applied to TOMS but HIRS has the added advantage of considerably more frequent sampling (both day and night and 
on multiple platforms simultaneously). Furthermore, an OE approach also provides intrinsic estimates of SO2 column uncertainty
 that other methods cannot. The fast forward model is based on RTTOV with bespoke predictor coefficients calculated for SO2 
detection and a cloud and aerosol radiative transfer model is used to simulate the impact of cloud and ash on the SO2 retrieval. 
In  the  last  15  years  new  satellite  instruments  have  been  deployed  that  have  higher  spatial  resolution  and  sufficient  spectral  
sensitivity  to  derive  information  about  volcanic  SO2,  including  its  vertical  distribution,  yielding  more  accurate  but  temporally  
limited products. The HIRS instrument has been deployed for over 35 years and is expected to be so for another at least another
 decade.  As  such,  HIRS  provides  the  opportunity  for  a  consistent  emission  inventory  for  SO2  more  complete  than  any  other  
instrument that could potentially be used to constrain emission estimates for coupled chemistry climate modelling.
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A JOINT NASA JPL/NCAR OZONE RETRIEVAL FOR IASI RADIANCES
Hilke Oetjen 1 , Vivienne H. Payne 2 , Susan S. Kulawik 2 , Annmarie Eldering 2 , John Worden 2 , 

David P. Edwards 3 , Gene L. Francis 3 , Helen M. Worden 3

(1) The UCLA/JPL Joint Institute for Regional Earth System Science and Engineering , (2) Jet Propulsion Laboratory, California 
institute of Technology , (3) NCAR National Center of Atmospheric Research

ABSTRACT
Ozone acts as a toxic pollutant in the lower troposphere, a greenhouse gas in the upper troposphere and as a protective shield 
against harmful ultra-violet radiation in the stratosphere. Satellite-borne instruments provide the means for global and continuous
 monitoring  of  this  important  trace  gas.  High  spectral  resolution  infrared  radiance  measurements,  such  as  those  from  the  
Tropospheric  Emission  Spectrometer  (TES)  on  the  NASA  Aura  satellite  (launched  in  2004),  and  the  Infrared  Atmospheric  
Sounding  Instruments  (IASI),  on  the  MetOp-A  and  MetOp-B  satellites  (launched  in  2006  and  2012  respectively)  can  provide  
vertical information on tropospheric ozone. Together, these instruments now provide a record spanning more than eight years. 
As  part  of  efforts  to  assess  consistency  between  the  TES  and  IASI  data  records,  a  retrieval  for  ozone  from  IASI  radiances,  
building on the data processor for TES, is under development as a collaboration between NASA JPL and NCAR. Using a priori 
information consistent with TES retrievals, the optimal estimation approach is applied to IASI radiances in order to obtain vertical
 distributions  of  ozone.  This  presentation  shows  comparisons  of  these  retrievals  with  coincident  ozonesonde  profiles.  The  
emphasis of this study is on the characterisation of the vertical distribution of the retrieval uncertainties and sensitivity.
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TRACE GAS VALIDATION AND QUALITY ASSESSMENT SYSTEM FOR 
ATMOSPHERIC SENSORS ON METOP

Gaia Pinardi 1 , Michel Van Roozendael 1 , Jean-Christopher Lambert 1 , José Granville 1 , Martine de 
Mazière 1 , Hugo De Backer 2 , Andy Delcloo 2 , Isabelle De Smedt 1 , François Hendrick 1 , Huan Yu 1 , 
Ting Wang 1 , Christophe Lerot 1 , Nicolas Theys 1 , Jeroen van Gent 1 , Frederik Tack 1 , Clio Gelen 1

(1) IASB-BIRA Belgian Institute for Space Aeronomy , (2) RMI Royal Meteorological Institute of Belgium

ABSTRACT
The  second  phase  of  the  Continuous  Development  and  Operations  Project  (CDOP-2)  of  EUMETSAT’s  O3M-SAF  (Satellite  
Application Facility on Ozone and Atmospheric Chemistry Monitoring) started in March 2012, with the aim to deliver operational 
GOME-2 and IASI data products of well characterized precision, accuracy and stability. The validation of new data products and 
the continuous monitoring of the quality of operational data sets are essential activities in the O3M-SAF. For minor trace gases, 
validation and Quality Assessment (QA) activities are coordinated at BIRA-IASB.   

An  end-to-end  validation  approach  has  been  developed  in  compliance  with  international  QA/QC  standards,  based  on  the  
verification and validation of  each individual  component  of  the level-1-to-2  retrieval  chain.  Evaluations are carried out  using a 
suite  of  correlative  observations  performed  by  complementary  ground-based  and  satellite  instruments  supported  by  radiative  
transfer and chemical-transport modelling tools. The idea is to gather all the results on a validation and QA web portal, in order to
 ensure a global view of the quality of the operational products.

The  current  version  of  the  validation  web-portal  (www.cdop.aeronomie.be)  is  operational  for  NO2,  BrO  and  H2CO  total  and  
tropospheric column measurements of GOME-2/Metop-A and it is being extended for Metop-B results. The evaluations rely on 
ground-based measurements  from remote-sensing instruments  (zenith-sky and direct  sun DOAS, MAXDOAS,  and FTIR from 
selected  NDACC  stations)  and  on  satellite  instruments  (GOME,  SCIAMACHY  and  OMI).  We  present  a  demonstration  of  the  
system and focus on selected regions where correlative ground-based measurements are currently available, with a particular 
emphasis on the MAXDOAS stations operated by BIRA at Observatoire de Haute Provence in South of France, Beijing/Xianghe 
in China, Jungfraujoch in the Swiss Alps and Uccle in Belgium.

This  portal  will  be  further  developed  during  the  current  CDOP  phase  (until  2017)  to  cover  a  number  of  additional  gases  
measured by the GOME-2 and IASI sensors (NO2, BrO, H2CO, SO2, glyoxal, HNO3 and OClO) on board of the three EUMETSAT 
MetOp platforms.
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COMPARATIVE EVALUATION OF INFORMATION CONTENT AND 
DATA QUALITY FOR TWO DIFFERENT METOP-A GOME-2 OZONE 

PROFILE RETRIEVALS
Gaia Pinardi 1 , Arno Keppens 1 , Jean-Christopher Lambert 1 , José Granville 1 , Daan Hubert 1 , Tijl 

Verhoelst 1 , Andy Delcloo 2 , Ronald van der A 3 , Jacob van Peet 3 , Georgina Miles 4 , Richard 
Siddans 4 , Sophie Godin-Beekmann 5 , Rigel Kivi 6 , René Stübi 7

(1) IASB-BIRA Belgian Institute for Space Aeronomy , (2) RMI Royal Meteorological Institute of Belgium , (3) KNMI Royal Netherlands
 Meteorological Institute , (4) RAL Rutherford Appleton Laboratory , (5) LATMOS Laboratoire Atmosphères, Milieux, Observations 

Spatiales , (6) FMI Finnish Meteorological Institute , (7) MeteoSwiss

ABSTRACT
Over the past 40 years various space-based nadir-looking instruments have recorded information on the vertical distribution of 
atmospheric ozone,  an important  climate related trace gas.  To meet the climate research requirements formulated by GCOS, 
retrieval  algorithm developers at KNMI and RAL have recently brought several  improvements to their  respective ozone profile 
processors. In the work presented, round-robin validation activities have been carried out by an independent team to investigate 
the GCOS compliance of MetOp-A GOME-2 nadir ozone profile data retrieved at KNMI by OPERA version 1.26 and at RAL by 
version 2.1 of their processor. Here, because of the especially high data availability in that year, the study focuses on GOME-2 
measurements taken in 2008.

Each retrieval  team chose its  own QA/QC data filtering constraints,  whose impact  on the temporal  and spatial  distributions of  
profiles  is  first  studied.  After  additional  filtering  applied  by  the  validation  team,  time  series  of  total  and  tropospheric  ozone  
columns at a selection of NDACC ground-based stations reveal slight differences between the OPERA and RAL retrievals.

Information  content  is  estimated  through  analysis  of  the  vertical  averaging  kernels  associated  with  the  retrievals.  Different  
diagnostic  parameters,  such as  DFS (Degrees  of  Freedom of  Signal),  eigenvectors  and eigenvalues,  vertical  smoothing,  and 
vertical  sensitivity,  are studied.  Latitudinal  and temporal  dependences of  DFS and vertical  sensitivity  are of  particular  interest,  
and their variation can be directly related to the solar zenith angle and the slant ozone column.

Comparisons between GOME-2 ozone profile data records and co-located ozonesonde and lidar measurements are undertaken
 both  after  mere  regridding  and  after  kernel  smoothing  of  the  ground-based  data.  Finally,  the  median  and  spread  of  the  
differences between the two GOME-2 retrievals and the ground-based profiles are examined as a function of time, latitude, and 
other relevant parameters.
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A STEREOSCOPIC APPROACH TO OBTAIN VOLCANIC ASH CLOUD 
TOP HEIGHTS

Valerie Schipka
Hochschule Darmstadt

ABSTRACT
When the volcanic eruption of Eyjafjallajokull (2010) and Grímsvótn (2011) affected air traffic, surveying of volcanic ash clouds 
has gained in importance even in Europe. One possibility to survey and measure volcanic ash plume and cloud top heights is 
provided by a stereo-pair  of  optical  data from Meteosat-8 and Meteosat-9,  since ash plume height  is  the major  parameter  for  
atmospheric dispersion modelling and therefore a major factor in air traffic management.

The geostationary satellites Meteosat 8 (located at 9,5°E) and Meteosat 9 (located at 0°E) gather data of the same area in an 
interval of 15 minutes. Using the visible bands of the satellites, a pair of images from both satellites can be combined to a 3D 
stereo image. In order to obtain the enclosed depth information, matching points representing the same spot of an ash cloud are 
located in both images. The distance between those matching points corresponds to the original parallax on Earth. Therefore the
 image coordinates of the matched points are converted to a three dimensional coordinate system using the Earth\'s center as 
the point of origin. The ash cloud top heights are then computed using stereo-triangulation or simple vector algebra. 

Although it turned out that the visible bands of Meteosat 8 and Meteosat 9 are not suitable for stereoscopic height calculations, 
the requirements for an accurate height calculation were determined.

The poster/presentation introduces the methods for stereoscopic height computation and the requirements needed to perform 
an accurate ash cloud top height retrieval.
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GLOBAL DISTRIBUTIONS OF METHANE RETRIEVED FROM IASI: 
CURRENT STATUS AND PROSPECTS FOR METOP-SECOND 

GENERATION / SENTINEL-5
Richard Siddans 1 , Alison Waterfall 2 , Georgina Miles 2 , Barry Latter 2 , Brian Kerridge 2

(1) Rutherford Appleton Laboratory , (2) RAL Rutherford Appleton Laboratory

ABSTRACT
Results  from  the  large-scale  application  of  a  scheme  developed  at  the  Rutherford  Appleton  Laboratory  to  retrieve  methane  
distributions  from  the  IASI  instrument  on  METOP  will  be  presented.  The  RAL  scheme  has  been  extensively  validated  by  
comparison to ground-based measurements and inter-compared over the annual cycle with a range of state-of-the-art models. 
While IASI allows height resolved information to be usefully retrieved, its sensitivity in the lower troposphere depends strongly on
 the near-surface temperature profile and the surface temperature / emissivity. Short-wave infra-red observations such as those 
currently made by GOSAT provide vertically integrated information with sensitivity to near-surface concentrations. The potential 
for  co-located  observations  made  by  Sentinel  5  SWIR  and  IASI-NG  on  Metop-SG  will  be  demonstrated  through  quantitative  
retrieval simulations and through combination of IASI and GOSAT results.
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CORRELATION BETWEEN ATMOSPHERIC COMPOSITION AND 
VERTICAL STRUCTURE AS MEASURED BY THREE GENERATIONS OF

 HYPERSPECTRAL SOUNDERS IN SPACE
Nadia Smith , Elisabeth Weisz , William L. Sr. Smith , Hung-Lung Huang

CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
Climate  change  is  broadly  understood  by  how  atmospheric  trace  gas  composition  affect  atmospheric  structure  (e.g.,  vertical  
temperature gradients).  The correlation between ozone (O3),  water  vapor  (H2O) and temperature is  well  known.  Decrease in  
stratospheric  O3 leads  to  a  cooler  stratosphere  and  warmer  troposphere.  A  major  sink  for  O3 in  the  upper  atmosphere  is  its  
photolytic  dissociation  in  the  presence  of  H2O.  Apart  from  affecting  temperature,  this  chemical  reaction  also  produces  the  
hydroxyl (OH) radical that initiates the oxidation of CO and eventually CO2. In addition, if coincident concentrations of nitric oxide
 (NOx)  are  high  enough  the  oxidation  of  CO  can  result  in  tropospheric  O3,  a  pollutant  at  this  level.  Hyperspectral  infrared  
sounders have been in polar orbit since 2002. They are the Atmospheric Infrared Sounder (AIRS, launched in 2002 on Aqua), 
Infrared  Atmospheric  Sounding  Interferometer  (IASI,  launched  in  2006  on  Metop-A)  and  the  Cross-track  Infrared  Sounder  
(CRIS, launched on NPP in 2011). These sounders measure the infrared spectrum in intervals narrow enough to sustain a high 
information  content  from  surface  to  top  of  atmosphere.  The  Dual-Regression  (DR)  retrieval  algorithm  (released  under  the  
University  of  Wisconsin-Madison  Community  Software  Processing  Package,  CSPP)  was  developed  to  exploit  this  by  
simultaneously retrieving profiles of temperature and H2O, surface properties, as well as column densities of O3, CO, CO2 and 
CH4. In other words, the DR algorithm provides information about the vertical atmospheric structure and its composition from the
 morning and afternoon orbiting satellites  with  high accuracy on a global  scale.  The goal  of  this  paper  is  to  study ten years of  
hyperspectral  DR  retrievals  of  temperature,  H2O,  O3,  CO  and  CO2  in  order  to  map  and  quantify  the  correlation  between  
atmospheric composition and structure. We will  employ the space-time gridding algorithm (also developed at the University of 
Wisconsin-Madison)  to  analyze  trends  and  changes  over  time.  With  this  we  will  demonstrate  the  important  contribution  
hyperspectral sounders make to the study of climate. In addition, we comment on how information continuity can be achieved 
among measurements from different instruments for the assimilation of temporally and spatially consistent climate data records.
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VARIABILITY OF THE METHANE CONCENTRATION ON LARGE 
WETLANDS OF THE AMAZONIA FROM ENVIRONMENTAL AQUA 

SATELLITE INFORMATION
Rodrigo Souza 1 , Rita Andreoli 1 , Patrícia Costa 1 , Naziano Filizola 2 , Elizabeth Cartaxo 2

(1) Amazon State University (UEA) , (2) Amazon Federal University (UFAM)

ABSTRACT
The major concern of the scientific community over the past decade is the climate change and its consequences for mankind. 
The  Brazil  could  have  serious  problems  since  its  economy  is  heavily  dependent  on  natural  resources  are  directly  linked  to  
climate, such as agriculture and hydropower generation. Furthermore, the occurrence of extreme weather events resulting from 
climate  change  affects  even  large  sectors  of  the  population.  In  this  context,  some  studies  have  shown  that  the  hydroelectric  
dams result in emissions of greenhouse gases when constructed in forested areas in the tropics. Emissions of gases include the 
methane from the decomposition of aquatic vegetation (on the lake bottom). With the up-and-down of water level, flooding and 
exposing large areas around,  the dams release into the atmosphere large quantities of  methane.  Important  tools  to study the 
concentration of greenhouse gases in the atmosphere are the environmental satellites information. In this context, this work aims
 to study the variability of methane in the atmosphere over a large area around of the hydroelectric of Balbina, in the Amazon, 
based on seven years of data from the AQUA sounding system (environmental satellite), relating to the variability of precipitation
 and reservoir level. The results suggest the possibility of using the AQUA satellite information to monitoring the variability of the 
methane concentration on large wetlands.
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RECENT UPDATE OF THE VERTICAL OZONE PROFILE ALGORITHM 
FOR GOME-2

Olaf Tuinder 1 , Georgina Miles 2 , Andy Delcloo 3 , Lucia Kins 4

(1) KNMI Royal Netherlands Meteorological Institute , (2) RAL Rutherford Appleton Laboratory , (3) RMI Royal Meteorological Institute
 of Belgium , (4) DWD Deutscher Wetterdienst

ABSTRACT
The O3MSAF vertical ozone profile algorithm for GOME-2 has been updated. These changes include: (a) the treatment of the 
slit  function  increases  accuracy;  (b)  the  use  of  raman scattering  reduces  the  residual  of  the  fit;  (c)  improved treatment  of  the  
radiance spectrum leads to a better removal of spikes in the South Atlantic Anomaly and elsewhere across the globe; and (d) a 
separation between the troposphere and stratosphere is introduced through de-coupling of model layers across the tropopause. 
The effect of these changes on retrieved ozone profiles from GOME-2 on Metop-A and -B are presented in this poster. 

The retrieval algorithm uses GOME-2 measurements in the range from 265 to 330 nm and finds the ozone profile best matching 
the original  data.  This is  done by iteratively  adjusting the state of  the model  atmosphere via a forward model  and the optimal  
estimation inversion technique. The ozone profiles are given as partial ozone columns in DU in 40 layers from the surface up to 
0.001 hPa. 

In CDOP-2 the GOME-2 instruments on the Metop-A and -B satellites will  be operated in tandem. Vertical ozone profiles from 
both instruments are available as operational products from the O3MSAF via EUMETCast or the EUMETSAT archive.
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INTERCOMPARISON OF TROPOSPHERIC NO2 RETRIEVALS FROM 
THE OMI AND GOME-2 SENSORS OVER CHINA

Huan Yu 1 , Michel Van Roozendael 2 , Pucai Wang 3 , Isabelle De Smedt 2 , Jeroen van Gent 2 , Ronald
 van der A 4 , Folkert Boersma 4 , Pieter Valks 5 , Andreas Richter 6 , Trissevgeni Stavrakou 2 , 

Jean-Francois Muller 2

(1) Belgian Institute for Space Aeronomy (IASB-BIRA), Brussels, Belgium , (2) IASB-BIRA Belgian Institute for Space Aeronomy , (3) 
Chinese Academy of Sciences , (4) KNMI Royal Netherlands Meteorological Institute , (5) DLR-IMF Deutsches Zentrum für Luft- und 

Raumfahrt/ Institut für Methodik der Fernerkundung , (6) Institut für Umweltphysik, Universität Bremen

ABSTRACT
Satellite-borne UV-Vis spectrometers (such as GOME, SCIAMACHY, OMI, GOME-2), have been widely used for the retrieval of 
atmospheric trace gas concentrations (like O3, NO2, BrO, HCHO, SO2, CHOCHO, IO and OClO) on a global scale. In particular, 
the retrieval of tropospheric NO2 column density has been demonstrated in several papers, and these measurements have been 
used in many studies on NO2 burdens, emissions and their change over time, in the past decade.

The  main  approach  of  the  current  tropospheric  NO2  retrievals  developed  for  the  satellite  sensors  is  the  well  known  DOAS  
technique,  composed of:  a  spectral  fit  to  determine the slant  column density  (SCD),  and the application of  an air  mass factor  
(AMF) to convert the tropospheric slant column into a vertical column. However, these retrievals use different settings (such as 
spectral  fitting,  stratospheric  correction  and  a  priori  information  in  AMF calculations),  which  may  lead  to  significantly  different  
results in some situations.   

In  this  study,  we  present  intercomparison  results  for  several  available  tropospheric  NO2  products  (OMI:  KNMI  and  NASA;  
GOME-2:  KNMI,  DLR  and  IUP-Bremen)  and  a  reference  product  generated  at  BIRA-IASB  using  common  settings  for  both  
sensors.  We  focus  on  the  heavily  polluted  region  of  North  China.  Step-by-step  comparisons  are  presented  with  a  special  
emphasis on the AMF calculation, which is the key parameter for NO2 retrieval under polluted conditions. 

Sensitivity studies are discussed in terms of dependence on surface reflectance, a priori profile shape, and cloud treatment.
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ASSIMILATION OF ATMS DATA IN THE ECMWF SYSTEM
Niels Bormann , Anne Fouilloux

ECMWF

ABSTRACT
The  Advanced  Technology  Microwave  Sounder  (ATMS)  is  the  new  microwave  radiometer  for  temperature  and  humidity  
sounding flown on the Suomi-NPP platform. It  continues the AMSU-A and MHS heritage,  and a successful  exploitation of  the 
data is of critical importance for Numerical Weather Prediction (NWP). 

The data characteristics of ATMS are compared to those of AMSU-A, highlighting the overall very good noise performance of the
 instrument, but also the presence of a notable cross-track striping effect. 

Added  to  the  full  observing  system,  ATMS  leads  to  a  small  positive  forecast  impact  in  the  ECMWF  assimilation  system.  In  
addition, we discuss experiments conducted in the context of  an observation-depleted system. Here we compare the forecast 
impact from adding AMSU-A/MHS from a single satellite with that from adding ATMS.
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NWP MODEL VALIDATION USING SATELLITE DATA
Frank Brenner

DWD Deutscher Wetterdienst

ABSTRACT

During the last years and decades, remote sensing data has become more and more important for NWP models. The German 
Meteorological Service (DWD) has been using satellite data for quite a while (e.g. in data assimilation). 

Several projects have been started, that will increase the usage of satellite data at DWD. One motivational aspect for that is the 
focus on renewable energy.  A main part  of  those projects  is  to  improve verification and validation abilities.  Until  now this  has 
been done with surface measurements or radiosondes, in most of the cases.

The biggest advantage of satellite data might be a huge measurement area, while considering the whole atmosphere from land 
surface to top of atmosphere. There is a wide set of offered products from different centers, that can be used for validation of 
many  model  variables,  for  example:  radiation  processes  (incoming  radiation,  albedo,  outgoing  radiation,  emissivity),  clouds  
(mainly cloud top parameters), biogeophysical surface parameters (snow cover, vegetation cover, evaporation, …), to name just 
a few.

In my presentation, I will focus on CMSAF and LSA SAF incoming radiation data. Two independent datasets (Surface incoming 
shortwave  radiation,  SIS  from  CMSAF  and  DSSF  from  LSA  SAF)  have  been  compared  with  several  NWP  models  (mainly  
COSMO EU and GME). SIS is an operational product using geostationary satellite data (METEOSAT/SEVIRI) and comes with 
daily averages at a resolution of 15 km x 15 km. DSSF (down-welling surface shortwave flux) provides a temporal resolution up 
to 15 minutes and is generated from SEVIRI and AVHRR data.

The  results,  advantages  and  disadvantages  of  this  kind  of  validation  will  be  shown.  Further  I  will  discuss  the  unique  
characteristics and limitations of each dataset.
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EXTENDING THE USE OF MICROWAVE SOUNDING DATA OVER 
SEA-ICE IN THE ECMWF SYSTEM

Enza Di Tomaso , Niels Bormann , Stephen English
ECMWF

ABSTRACT
This poster describes assimilation experiments with an enhanced use of microwave sounding observations over sea-ice. Over 
sea-ice,  the  assimilation  of  surface-sensitive  microwave  sounding  channels  is  more  challenging  due  to  difficulties  with  the  
specification  of  the  surface  emissivity  and  skin  temperature.  Here  we  summarise  results  from  pre-operational  testing  of  an  
approach that uses dynamically retrieved emissivities tailored to sea-ice conditions.

The  use  of  dynamic  emissivities  improves  the  simulation  of  surface-sensitive  AMSU-A  and  MHS  data,  and  allows  a  greater  
number of observations to be assimilated. This significantly enhances observational coverage in an otherwise data-sparse area. 
For MHS, the variation of the emissivity spectra over sea-ice for the frequency range considered needs to be taken into account 
when adapting the dynamic emissivity method. 

Assimilation experiments  have been conducted over  two seasons,  and the enhanced data usage leads to  significant  gains in  
forecast skill. The approach is planned for operational implementation in ECMWF's forecasting system towards the end of 2013.
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IMPACT EVALUATION OF ASSIMILATING HIGH LATITUDE SATELLITE 
WIND OBSERVATIONS DERIVED FROM HIGHLY ELLIPTICAL ORBIT 

IMAGERY
Louis Garand 1 , Jian Feng 1 , Sylvain Heilliette 1 , Yves Rochon 1 , Alexander P. Trishchenko 2

(1) Environment Canada , (2) Canada Center for Remote Sensing

ABSTRACT
Observing system simulation experiments (OSSEs) were conducted to evaluate the impact of assimilating atmospheric motion 
vectors (AMV) filling the high latitude gap.  These new observations would be obtained from a constellation of two satellites in a 
highly  elliptical  orbit  (HEO).  The  entire  circumpolar  region  would  be  observed  at  all  times  (15  minute  repeat  cycle).  All  
observation  types  currently  assimilated  operationally  at  the  Canadian  Meteorogical  Center,  were  simulated,  including  polar  
AMVs  from  MODIS.  The  “truth”  is  defined  by  the  nature  run  provided  by  ECMWF.    First,  the  impact  of  real  AMVs  was  
compared  to  that  obtained  from  simulated  AMVs.  The  positive  impact  was  comparable  in  all  regions,  although  slightly  
overestimated  in  the  OSSE.  Then  the  impact  of  assimilating  HEO  AMVs  (50-90o  N/S)  on  top  of  all  other  observations  was  
evaluated.  Results  obtained from two-month  3Dvar  cycles  confirm a  gain  of  predictability  of  several  hours  at  days  3-5,  with  
higher impact from Southern Hemisphere HEO AMVs in comparison to Northern Hemisphere HEO AMVs. These results support
 justification for the planned Canadian Polar Communications and Weather mission.
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THE IMPORTANT OF SATELLITE DATA, EVALUATION AND BIAS 
CORRECTION FOR NUMERICAL PREDICTION OVER AFRICA FOR 

RAINFALL FORECAST AND DROUGHT MONITORING
Goitom Kelem , Abdisa Alemu

National Meteorological Agency of Ethiopia

ABSTRACT
Data assimilation is a major component of numerical weather prediction as we know many Africa nations are developing country,
 and their land as well as upper air observation system is very few almost we can say no meteorological Stations in Addition to 
that most stations are manually and established below the minimum requirement of meteorological stations area coverage then 
to  improve  the  accuracy  of  weather  forecasts,  especially  through  numerical  weather  prediction.  In  the  process  of  data  
assimilation  form  land,  upper  air  as  well  as  satellite  observation  is  the  most  important  things  to  improve  the  Initial  condition  
model forecast and to increase the interpolation of meteorological data and to use data quality control satellite Data is the most 
important and take more than 90 % role in Africa.
 
In  order  to  increase  and  improve  the  data  assimilation  process  it  possible  to  improve  this  by  applying  single  empirical  bias  
correction  equation  that  was  uniform in  space  and  time  for  the  10  regions  investigated  this  reduce  the  root  mean  square  for  
estimate rainfall data simulation error correction accuracy . It has role form 25 to 35 mm correction error that means 72 % error 
minimizing in comparing to direct assimilation without correcting the error in Africa.
 
Then  satellite  data  simulation  and  error  correction  has  advantage  in  terms  of  accuracy  spatial  coverage,  timeliness  and  cost  
efficiency.
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COMPARISON OF SIMULATED RADIANCE FIELDS USING RTTOV AND
 CRTM AT MICROWAVE FREQUENCIES

Ju-Hye Kim , Sihye Lee , Hyoung-Wook Jeon , Jeon-Ho Kang , Hataek Kwon , Byoung-Joo Jung , 
Hyo-Jong Song

Korea Institute of Atmosphric Prediction Systems (KIAPS), Seoul, Korea

ABSTRACT
The Radiative Transfer for TOVS (RTTOV) and the community RT model (CRTM) are fast radiative transfer models used as an 
observation operator in data assimilation for numerical weather prediction. One of issues concerning RT models is a simulation 
of  cloud  and  precipitation  associated  radiation,  related  to  emission  and  complex  scattering  characteristics  of  precipitation  
particles.  This  study  analyzes  processes  of  RT  modeling  in  cloud  and  precipitation  of  two  models  and  compares  their  
rain-affected radiance fields at microwave frequencies. It will be also discussed that how this result can contribute to designing 
and developing Korea Institute of Atmospheric Prediction Systems (KIAPS) Observation Processing System (OPS).
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ASSIMILATION OF SSMIS MICROWAVE RADIANCE IN ACCESS 
NUMERICAL WEATHER PREDICTION MODEL

Vinod Kumar , Chris Tingwell , Peter Steinle
Bureau of Meteorology, Australia

ABSTRACT
The Australian Bureau of Meteorology is pursuing its efforts to enhance microwave radiance data usage in 
its operational numerical weather prediction (NWP) system, the Australian Community Climate and Earth 
System  Simulator  (ACCESS).  Numerous  studies  have  shown  that  microwave  assimilation  can  improve  
forecast skill in global NWP models. Further, microwave assimilation can be crucial in improving the initial 
model states over cloudy regions, where forecast skill strongly depends on the initial conditions. This study 
represents the first step toward assimilating direct clear and cloudy radiances from SSMIS in the Bureau of 
Meteorology’s operational ACCESS NWP suites.
 
A data addition experiment is conducted to investigate the impact of the SSMIS radiance observations on 
analysis and forecasts from the global ACCESS NWP suite. The control experiment is the operational run 
which  assimilates  multiple  conventional  and  remote  observations  (Puri  et  al.,  2012);  while  the  trial  run  
includes  the  additional  SSMIS  radiances.  The  4d-variational  assimilation  of  observations  in  the  current  
experiments occurs four times a day using 6-hourly windows centred on  00, 06, 12 and 18 UTC; with full 
model forecast initiated at 00 and 12 UTC.
 
The study will highlight the impact of adding the SSMIS observations into the current operational system, 
and  will  try  to  identify  and  discuss  potential  areas  of  improvement  in  satellite  radiance  pre-processing.  
Preliminary  results  show  that  SSMIS  has  a  neutral  to  slightly  positive  impact  on  analysis  and  forecast,  
when assimilated on top of the current sensors used in ACCESS. The impact on the moisture field is higher
 for  individual  synoptic  systems  like  tropical  cyclones,  where  an  enhancement  in  moisture  convergence  
fields is observed.
 
References
K.  Puri,  G.  Dietachmayer,  P.  Steinle,  M.  Dix,  L.  Rikus,  L.  Logan,  M.  Naughton,  C.  Tingwell,  Y  Xiao,  V.  
Barras, I. Bermous, R. Bowen, L. Deschamps, C. Franklin, J. Fraser, T. Glowacki, B. Harris, J. Lee, T. Le, 
G.  Roff,  A.  Sulaiman,  H.  Sims,  X.  Sun,  Z.  Sun,  H.  Zhu,  M.  Chattopadhyay,  C.  Engel,  2012:  Operational  
implementation  of  the  ACCESS  Numerical  Weather  Prediction  systems,  National  Meteorological  Centre  
Operations Bulletin No. 83 (http://www.bom.gov.au/australia/charts/bulletins/apob83.pdf).
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IMPACTS OF COMS CLEAR-SKY RADIANCE DATA ON KMA NWP 
SYSTEM

Eunhee Lee 1 , Yoonjae Kim 1 , Sang-Won Joo 1 , Ju-Yong Jung 2 , Jung-Lim Lee 2

(1) KMA Korea Meteorological Administration , (2) NMSC-KMA National Meteorological Satellite Centre/ Korea Meteorological 
Administration

ABSTRACT
The first geostationary satellite of Korea, COMS (communication, ocean and meteorological satellite) was launched successfully
 on  26  June  2010.  COMS  has  been  generating  Atmospheric  Motion  Vector  (here  after  AMV)  at  every  hour  with  successive  
images of 15 minute intervals and clear sky radiance products (here after CSR) in a 7 by 7 pixels (28km x 28km) square at every 
3  hours.  KMA  have  applied  the  COMS  hourly  AMV  to  operation  system  since  December  2011  and  tried  to  apply  the  direct  
assimilation of water vapour (WV) CSR of COMS within KMA 4D-var system.  

COMS instrument has 3 infrared(10.8µm, 12µm, 3.7µm) and 1 water vapour(6.7µm) channels with 4km spatial resolution. We 
assimilated  only  WV channel  of  them because it  is  insensitive  to  the  lowest  level  of  the  atmosphere.  Current  cloud  detection  
algorithm  has  the  limitation  to  detect  the  cirrus  and  low-level  cloudiness.  And  6.7µm  WV  channel  is  related  to  the  humidity  
content of the free troposphere (Ramond et al,  1981) and can correct the upper-tropospheric humidity field in areas of known 
model problems(Kopken et al, 2004).

This  paper  discusses  results  from  the  pre-operational  impact  experiments  using  COMS  WV  radiance.  At  the  results  of  the  
monitoring of COMS WV CSR data since Oct 2012, the mean of first-guess departure is about -0.65K and the standard deviation
 varies from 1.1 to 1.9 K.  A bias correction is  applied to remove the bias following the method of  Harris  and Kelly  (2001).  The 
assimilation of COMS WV CSR data improves the fit of radiosonde data overall, especially it shows positive effects at the high 
troposphere over Southern Hemisphere in Summer because of relatively dense CSR data compared to Northern Hemisphere. 
Otherwise, it shows better results over East Asia in winter.
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ASSIMILATION OF AIRS RADIANCES FOR SHORT TERM REGIONAL 
FORECASTS USING COMMUNITY MODELS

Agnes Lim , James Jung , Hung-Lung, Allen Huang , Steve Ackerman
CIMSS Cooperative Institute for Meteorological Satellite Studies

ABSTRACT
Assimilation of Atmospheric Infrared Sounder (AIRS) exploits its capability of even sampling of the Earth and) measurements of 
the state of the atmosphere at high spectral  resolution to provided improved initial  conditions for numerical weather prediction 
(NWP). Its improved spectral resolution compared to earlier infrared sounder led to significant increase in vertical resolution and 
accuracy in determining thermal and moisture fields providing substantial potential for the improvement of forecasts.

Community  data  assimilation  system and  forecast  model,  the  Gridpoint  Statistical  Interpolation  (GSI)  and  Weather  Research  
Forecasting  (WRF)  model,  will  be  used  to  carry  out  assimilation  and  forecast  runs.  We  used  12-hour  assimilation  with  a  90  
minute assimilation window. Control experiment involves assimilating a set of baseline data (eg. conventional data, AMSU-A and
 B, MHS, and HIRS). In the experiment run, clear sky AIRS radiances are added. Constraints by the model top, only 83 channels 
from the AIRS Near Real Time (NRT) channel set are assimilated. Decision that a channel peaks above the model top is based 
on adjoint calculations using the Tropical climatological profile. Channels that are contaminated by ozone and solar radiation and
 are flag noisy/bad are also discarded.  

Forecasts are run out to 48 hours and verified against radiosondes, satellite observations not assimilated and precipitation will 
be carried out. Forecast impact with the assimilation of AIRS will also be evaluated.
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ASSIMILATION OF MICROWAVE IMAGERS AND PRECIPITATION 
RADARS IN THE ENSEMBLE-BASED VARIATIONAL ASSIMILATION 

METHOD
Kozo Okamoto , kazumasa aonashi , seiji origuchi

MRI (Meteorological Research Institute) of JMA

ABSTRACT
To address the nonlinearity of rain-affected microwave radiances and the flow-dependency of the Cloud-Resolving Model (CRM)
 forecast  error,  we  have  developed  a  displacement  error  correction  (DEC)  scheme  and  an  ensemble-based  variational  
assimilation (EnVA) scheme. Although the DEC+EnVA scheme successfully showed that the assimilation of TMI TBs alleviated 
the  large-scale  displacement  errors  and  improved  CRM  forecasts,  we  found  serious  sampling  errors.  We  evaluated  
horizontal/vertical/spectral  correlation  of  ensemble  CRM  variables,  and  applied  a  spectral  localization  approach  taking  into  
account the scale difference between the precipitation-related variables and others. We are also working on evaluating the CRM 
variables using the joint satellite simulator to assimilate precipitation radars.
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IMPACT OF DIFFERENT PBL, MC AND RADIANCE DATA 
ASSIMILATION SCHEMES ON ISOLATED HIGH LEVELS DEPRESSION 

FORECAST WITH WRF
Javier Rodríguez Martín , Julia Sanz , Pablo Salvador , José-Luis Casanova

Universidad de Valladolid

ABSTRACT

Isolated  high  levels  depression  phenomenon  is  one  of  the  atmospheric  mechanisms  which  can  join  the  necessary  conditions  to  generate  
pouring  rain  at  the  Spanish  Mediterranean  Coast.  In  this  work,  we present  several  simulations  under  different  cloud microphysics  (MC),  
planetary boundary layer (PBL) and radiance data assimilation schemes in WRFDA-WRF cycling system.

We  evaluated  the  impact  of  ATOVS radiance  assimilation  through  the  Community  Radiative  Transfer  Model  (CRTM)  developed  at  the  
Joint  Center  for  Satellite  Data  Assimilation  (JCSDA).  Also,  we  compared  the  results  with  the  observations  in  order  to  find  the  optimal  
configuration.

To  perform the  simulations,  NCEP FNL input  data  for  initializing  WRF,  NCEP radiance  BUFR from AMSU-A/B,  HIRS3/4  and  NCEP 
prepbufr observation data were used.
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ASSIMILATION OF AIRS AND IASI RADIANCES AT JMA
Yoshiaki Sato , Hidehiko Murata , Akira Okagaki , Yuki Kosaka

JMA Japan Meteorological Agency

ABSTRACT
The radiance data from hyper-spectral infrared sounders, such as AIRS and IASI, are not assimilated in the operational global 
data assimilation system in JMA. Aiming to the operational use of the radiance data, the impact of AIRS and IASI radiances is 
studied.

In  this  study,  AIRS  and  IASI  clear-sky  radiances  in  the  temperature  sensitive-channels  are  added  to  the  operational  data  
configuration.  The  AIRS  channels  are  selected  based  on  maximizing  Entropy  Reduction  (69  channels).  The  IASI  channels  
whose wave-number is close to any of AIRS selected channel are selected (49 channels). 

Assimilation  and  forecast  experiments  are  performed  about  one  month  periods  in  summer  and  winter.  In  the  experiments,  
positive impacts on analysis and forecast accuracy in geo-potential height and sea surface pressure are found. But cold bias is 
found in the temperature analysis at low-level in mid-latitude regions. The region of the bias is corresponding to low cloud area. It
 might be caused by cloud contamination. This problem is now under investigation. 
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STUDY OF PRE-MONSOON SQUALLS OBSERVED BY RADAR, 
KALPANA-1 SATELLITE, TRMM AND SIMULATED BY NWP MODEL

Mohan Kumar Das 1 , Md. Abdul Mannan Chowdhury 2

(1) SAARC Meteorological Research Centre (SMRC) , (2) Jahangirnagar University

ABSTRACT

Many squalls were reported in the northwestern parts of Bangladesh during pre-monsoon (March to May) season of 2012. The 
events  are  studied  employing  observations  from  Kalpana-1  satellite,  TRMM,  Radar  and  synoptic  stations.  Subsequently,  an  
attempt has been made to simulate the storms using WRF model 2 km resolutions, and 27 vertical levels. Moderate convection 
was seen over northwest Bay of Bengal and some parts of India by Kalpana-1 satellite imagery (Cloud Top Temperature -60

0
C) 

which was moving northeastwards and expanded over Bangladesh. Studies of radar data showed that the squalls propagate in 
the form of  parallel  bow shaped squall  lines having typical  horizontal  length of  about  200 km, reaching more than 300 km on 
some  occasions.  They  propagate  at  typical  speeds  of  about  17  ms

-1
 from  northwest  to  southeast  direction.  The  model  

underestimated the strength of the squall lines in general. The simulated results showed presence of strong vertical wind shear 
and an advection of warm air forming a solenoidal field during the squalls. Low level positive vorticity in combination with moist 
southerly wind from the Bay of Bengal and strong surface heating resulted in the formations of the squalls in all the cases. Cloud 
tops  reached  as  high  as  18-20  km in  some of  the  cases  of  the  severe  storms.  The  altitude  of  core  precipitation  was  located  
between 3-6 km. Model simulated result showed some spatial shift of high cloud fraction.
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VALIDATION OF TRMM RAINFALL DATA FOR HYDROLOGICAL 
APPLICATIONS IN PANGANI RIVER BASIN IN TANZANIA

Russel Haque 1 , Shreedhar Maskey 2

(1) Bangladesh Water Development Board (BWDB) , (2) UNESCO-IHE

ABSTRACT
 Measuring  Mission  (TRMM)  rainfall  products  are  one  of  the  increasingly  popular  remote  sensing  based  rainfall  estimates,  which  are  
available at 0.25o x 0.25o spatial and upto 3 hourly temporal resolutions since January 1998 and covers 50o S to 50o N around the globe.This 
study  assesses  the  reliability  of  the  TRMM  rainfall  for  PanganiRiver  Basin  in  Tanzania  by  comparing  it  with  the  gauge  rainfall  data.  
Monthly rainfall data from 1998 to 2005 for 50 gauge stations and daily rainfall data from 1998 to 2003 from 12 stations are used for the 
comparison.  The  comparison  of  TRMM  grid  rainfall  with  point  gauge  rainfall  is  achieved  by  using  nearest  neighbourhoodand  bilinear  
weighted interpolation methods. Application of bilinear weighted interpolation method has brought some improvement in the comparison 
results  over  nearest  neighbourhood  method.  In  both  methods  the  TRMM  rainfall  estimates  compares  better  with  the  gauge  rainfall  at  a  
monthly time scale than at daily time scale. The comparison is also carried out at sub-basin level by dividing the basin into 7 sub-basins. 
The sub-basin rainfall is estimated from the gauge rainfall by the interpolation method based on inverse distance and elevation weighting. 
The spatial rainfall comparison at sub-basin level has shownreasonably good result. Comparing the consecutive yearly total rainfall maps, it 
is seen that TRMM has reasonably captured both spatial and temporal rainfall pattern but failed to detect higher intensity rainfall close to the
 mountainous parts of the basin.  Five statistical performance measures namely coefficient of determination, mean error (bias), root mean 
square  error,  relative  root  mean  square  error  and  Nash-Sutcliffe  coefficient  are  used  to  quantify  the  comparison  results.In  conclusion,  
TRMM  has  performed  fairly  well  in  monthly  scale  but  its  hydrological  application  in  mountainous  areas  and  for  high  intensity  rainfall  
period still requires validation with the ground based gauge rainfall before taking it as a reliable alternative.
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INCA NOWCASTING SYSTEM PRECIPITATION FIELDS AS AN 
ALTERNATIVE DATA SOURCE FOR H-SAF SATELLITE 

PRECIPITATION PRODUCTS VALIDATION - PRELIMINARY RESULTS 
FOR POLAND

Rafal Iwanski , Bozena Lapeta
IMGW-PIB Institute of Meteorology and Water Management - National Research Institute

ABSTRACT
Proper understanding, interpretation and application of various precipitation information sources are crucial for human economy.
 Precipitation events inflicting water management and resulting in flood danger are more and more common in Poland as we are 
facing progressing climate changes. Correct recognition and validation of satellite precipitation products is in focus of attention 
for both meteorologists and hydrologists. Network of over a thousand Automatic Telemetric Stations (ATS) collects precipitation 
information  from  all  over  the  country  in  the  near-real-time  mode.  Meteorological  radar  network  consists  of  eight  devices  is  
covering whole Poland and providing unified precipitation field using different precipitation products from which Surface Rainfall 
Intensity (SRI) is used on operational basis. Both systems provide spatial and temporal distribution of meteorological information
 for purposes of scientific studies as well as operational meteorology. Since both radars and rain gauges have their characteristic 
systematic  errors  an  INCA  analysis  field  was  considered  as  an  alternative  to  above  mentioned.  INCA  nowcasting  system  
(Integrated Nowcasting through Comprehensive Analysis) is being developed under consortium INCA-CE to provide ultra-short 
range  meteorological  forecast  for  Central  European  countries.  INCA  system  gathers  all  real  time  meteorological  information  
available (radar and automatic  rain gauges among others)  and processes it  to final  products:  analysis and prognosis fields of  
numerous  meteorological  parameters.  The  main  goal  of  EUMETSAT  Satellite  Application  Facility  in  Support  to  Operational  
Hydrology and Water Management (H-SAF) is to provide satellite products in near real time mode to be useful for operational 
hydrology.  In  the  presentation,  the  usefulness  of  INCA  precipitation  analysis  for  validation  of  H-SAF  PR-OBS-3  satellite  
precipitation product will be discussed. The results obtained for selected time period on the basis of INCA data will be presented 
against the ones retrieved from radar and automatic rain gauge measurements.
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COMPARISON OF THE PRECIPITATION PRODUCTS OF 
HYDROLOGY-SAF WITH THE CONVECTIVE RAINFALL RATE OF 
NOWCASTING-SAF AND THE MULTI-SENSOR PRECIPITATION 

ESTIMATION OF EUMETSAT
Judit Kerenyi

OMSZ Hungarian Meteorological Service

ABSTRACT
In the framework of the Hydrology SAF different precipitation products are derived operationally. The Hungarian Meteorological 
Service  is  consortium  member  of  the  Hydrology  SAF.  We  participate  in  the  validation  of  the  precipitation  products.  The  
precipitation values are derived from meteorological satellite radiances sensed by microwave (on-board low-orbiting satellites) 
and  infrared  (on-board  geostationary  satellites)  sensors.  At  the  validation  the  precipitation  products  are  compared  to  radar  
observation.  In  this  study  our  aim  was  to  compare  and  investigate  these  products  not  only  with  radar  data  but  with  other  
precipitation products. 

The Multi-sensor Precipitation Estimation (MPE) was developed by EUMETSAT. At the calculation of it the rain rates are derived
 from microwave and infrared measurement.

The Nowcasting SAF derives operationally Convective Rainfall Rate (CRR) from infrared, visible and water-vapour channels. In 
some case studies, at intensive convective clouds they are compared to the Hydrology SAF products.
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DETERMINATION OF PRECIPITATION CHARACTERISTICS ON THE 
BASIS OF SATELLITE OPTICAL MEASUREMENTS

Alexander Nerushev 1 , Dmitry Chechin 2

(1) Institute of Experimental Meteorology Scientific & Production Association "Typhoon"/Federal Service for Hydrometeorology & 
Environmental Monitoring , (2) Institute of Experimental Meteorology Scientific & Production Association "Typhoon"/Federal Service 

for Hydrometeorology & Environmental Monitoring

ABSTRACT
A  method  of  determining  characteristics  of  atmospheric  precipitation  based  on  satellite  information  on  optical  and  microphysical  cloud  
parameters is presented. Two basic parameters are used: cloud optical depth in the visible wave range (τ) and cloud drop effective radius (ref

).  The  spatial  distributions  τ  and  ref  are  determined  from the  data  of  the  spectroradiometer  MODIS.  A  momentary  value  of  precipitation  
intensity Im~k×τ×ref  ,  where k≥1 is the adjustment coefficient.  To determine the total precipitation amount Q the data of the geostationary 
meteorological satellite on the dimensions of the cloud system and the velocity of its motion are used.

The method was tested with the use of precipitation characteristics calculations for the cold season during intensive snowfalls over Europe 
and the European territory of Russia in April and November 2012 induced by the passage of Atlantic cyclones. A comparison with the data 
of  observation  at  the  WMO  stations  confirmed  good  accuracy  of  the  method.  The  mean-square-deviation  of  calculated  values  from  the  
observation data did not exceed 30% for an average value of Im and 25% for Q.

A  possibility  has  been  considered  to  forecast  the  precipitation  characteristics  with  the  use  of  the  method  proposed  within  6  hours.  The  
advantages of the method over the existing ones, the main of which is a significantly smaller number of  cloud medium parameters used for
 the calculations of precipitation characteristics.            
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ABSTRACT
In  order  to  improve  the  liability  of  the  validation  of  the  satellite-based  precipitation  estimations  produced  by  the  H-SAF  
community,  it  is  important  to  consider  the  quality  associated  to  the  ground data  used as  benchmark.  Currently,  in  the  H-SAF 
project the reference radar-based rainfall data are retrieved by a 51 C-band radar network covering 6 countries, characterized by
 heterogeneous  topography  and  climatological  regimes.  The  present  work  is  focused  on  the  definition  of  the  quality  index  of  
radar-based precipitation data applicable by all the countries involved in the project and on the evaluation of the corresponding  
 effects in satellite product verification on their native grid. 

Comparing satellite estimation with radar data involves the up-scaling of radar maps at the resolution of the satellite native grid. 
The  present  work  analyses  the  impact  of  discarding  the  radar  pixels  with  quality  index  lower  than  some  arbitrary  thresholds  
during the up-scaling stage.

A quality  control  protocol,  suitable  for  all  the  involved  countries,  has  been already  suggested  by  DPC,  with  the  proposal  of  a  
unified quality index, keeping into account the different error sources which affect the rainfall estimation based on radar (ground 
clutter,  beam  blocking,  range  distance,  vertical  variability,  attenuation).  The  proposed  quality  index  scheme    is  based  on  
several  parameters:  some  are  obtained  by  radar  observations  (e.g.  static  clutter  map,  radial  velocity,  texture  of  differential  
reflectivity, texture of co-polar correlation coefficient and texture of differential phase shift), some others   by external sources 
(digital elevation model, freezing layer height). Thus, a comparison with rain gauge data has been performed, in order to verify 
the robustness of the arbitrary parameters choice.

Then, the impact of introducing a quality threshold on the reference radar data used for validation has been evaluated. The same
 satellite-based H-SAF products have been validated considering different quality thresholds for the radar-based reference data, 
and then compared with validation performed using rain gauge data as reference. 

The statistical score obtained have then been compared, for several selected rainfall cases occurring in different periods of the 
year, with different precipitation regimes, intensities and freezing layer heights. Two test sites have been considered: DPC radar 
“Il  Monte”,  in Abruzzo, Central Italy, which includes in its sensing area a land region (partially mountainous) and a sea region, 
and SHMÚ radar at Malý Javorník in Slovakia. Thus, it was possible to perform the 3 different areal statistics normally evaluated 
inside the H-SAF community (Land, Sea and Coast). 

The obtained results  showed that  the  estimated  performance of  the  satellite  products  can be very  different  when considering  
different  thresholds  for  the  quality  index.  In  some  cases,  at  higher  quality  threshold,  user  requirements  are  matched,  while  
considering also the radar data with lower quality index they are not matched.

Validation results,  and their  sensitivity  to  quality  threshold,  for  different  season,  rainfall  regime,  orography are here presented 
and discussed.
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VALIDATION OF NOAA-CPC AFRICAN RAINFALL ESTIMATION 
(RFE)WITH THE GROUND GAUGE RAINFALL OVER ETHIOPIA

Yitaktu Tesfatsion
NMSA National Meteorological Services Agency of Ethiopia

ABSTRACT
Ethiopian economy is mainly dependent on rain-fed agriculture, which is porn to viruses of weather and climate. The country has
 been affected by rainfall variability and long-term changes in both rainfall amount and distribution over recent decades. Satellite 
rainfall  estimates  are  being  used  to  supplement  gauge  observation.  The  aim  of  this  study  is  to  compare  and  discuss  the  
validation  of  NOAA-CPC  African  Rainfall  Estimation  (RFE)  with  the  ground  gauge  rainfall  over  Ethiopia.  The  validation  area  
covers most parts of the country, which is located between 3°N and 15°N, and 33°E and 48°E.  

The analysis was based on monthly rainfall estimate which are compared with gauge data averaged over 2° x2° boxes. The RFE
 and rainfall  is  positively correlated and the test  is  significant,  however the validation shows that  the CPC-RFE under estimate 
during the rain periods all over the region. The main reason for the under estimation could be that it couldn’t capture the severe 
convective rainfall over the country.
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ICE WATER PATH STUDY USING PASSIVE MICROWAVE SENSORS 
DURING THE CLOUD LIFE CYCLE

Daniel Vila , Ramon Braga
CPTEC Centro de Previsåo de Tempo e Estudos Climåticos

ABSTRACT
This  research  focuses  on  the  possible  relationship  between  ice  water  path  (IWP)  retrievals  using  satellites  and  the  life  cycle  
stage of  convective clouds and its  possible  application on satellite-based rain  rate retrievals.  In  the first  part  of  this  work,  it  is  
analyzed  the  relationship  between  IWP  and  cloud  area  expansion  rate  using  235K  isotherm.  The  IWP  is  retrieved  using  the  
Microwave Surface and Precipitation Products System (MSPPS),  which use high frequency channels (89 and 150 GHZ) from 
AMSU-B  and  MHS  sensors  (NOAA  and  METOP  satellites),  while  the  cloud  expansion  rate  analysis  was  calculated  using  
FORTRACC algorithm,  which  makes possible  identify  and track  the  evolution  of  mesoscale  convective  systems from thermal  
infrared  images  (10.7μm)  on  board  geostationary  satellites  (GOES and  METEOSAT).  In  a  second  step,  it  was  analyzed  the  
relation between clouds convective fraction and rain rates (using radar data) and the cloud life cycle. Two regions with different 
precipitation  patterns  were  selected  for  this  study:  São  José  dos  Campos  region  (23.2ºS,  45.95ºW)  and  the  Fortaleza  region  
(5.06ºS,  39.26ºW)  at  the  Brazilian  southeastern  and  northeastern  regions  respectively.  In  the  first  region,  it  was  found  that,  
during the selected period, 84% of precipitant clouds has ice in their structure, while in Fortaleza region only a half of precipitant 
clouds  has  ice.  The  results  of  this  research  shows  that,  while  convective  systems  are  intensifying  (area  is  expanding  and  
temperature is decaying), larger IWP values tends to be observed. Larger rain rates and convective fraction is also measured for
 radar retrievals when convection is in the early stage compared with mature systems.
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ABSTRACT
Available Ifremer/CERSAT operational products include sea ice concentration data inferred from the 85.5 GHz SSM/I radiometer
 data, the dataset starts in 1992 with a 12.5 km pixel resolution.

Arctic sea ice drift map can be estimated in winter from radiometer and scatterometer data. Ifremer/CERSAT builds a “merged” 
sea ice drift dataset based on the combination of the radiometer and scatterometer data at 3 and 6-day lags at the grid resolution
 of 62.5 km. Combining these drifts increases the number of available vectors and the time window : from September until May 
rather than October until April with single sensors. 

A medium resolution drift product at 31.25 km resolution is also available at 2, 3 and 6-day lags through the AMSR-E radiometer 
data. 

Ifremer/CERSAT hosts a unique database of 20-year winter time series of Arctic sea ice drift data from AMSR-E, SSM/I and the merging of
 SSM/I with SeaWinds/QuikSCAT and ASCAT/MetOp data. These time series are ongoing and will continue for long term monitoring using
 the  AMSR-E-2  sensor  and  SSM/Is  and  MetOps  operational  sensors.  Maps  of  the  new  AMSR-E-2  radiometer  and  ASCAT/MetOp-B  
scatterometer data will be presented. 

These routinely produced concentrations and drifts data are used and available for research and models/operational systems.
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ASPECT OF ARCTIC SEA ICE CHANGE BASED ON SATELLITE 
OBSERVATION

Youngmi Kim , Mi-Lim Ou
NIMR Korean National Institute of Meteorological Research

ABSTRACT
Arctic sea ice is one of the most important parameters in climate change due to global warming and has declined dramatically 
over at least the past thirty years. For analyzing of sea ice change, the National Institute of Meteorological Research (NIMR) has 
retrieved the sea ice extent and surface roughness using microwave sensor data and has implemented t  he real-time sea ice 
monitoring system. This system uses the Special Sensor Microwave Imager/Sounder (SSMIS) data and has produced sea ice 
information  every  week  in  period  from  2007  to  present.  The  surface  roughness  based  on  refractive  index  is  estimated  by  
adopting  the  characteristics  of  polarization  from  microwave  sensor  data  and  can  be  enable  to  physically  explain  the  sea  ice  
change. 
Detailed  analysis  will  be  done  by  cooperating  various  parameters  on  sea  ice  such  as  sea  ages,  sea  motion  vectors  and  ice  
thickness from satellites in the Arctic. 
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