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Microwave Imager Data
Measured brightness temperatures
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Microwave Imaging Instruments
Conical Scanning Radiometers
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» SSMIS suffers from instrument biases:

» Warm load shielding
» Reflector emission

e All MWI instruments to date ger/Sounder (S

have suffered calibration problems
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Operational MWI instruments
1987-2024
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Assimilation of MWI data at NWP Centres
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The Impact of MWI Data on NWP analyses

RMS differences in analysis RH, relative to a full system experiment
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The impact of SSMI radiance assimilation
on ECMWEF forecast fields of TCWV

ECMWEF global model
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The impact of MWI radiance assimilation
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Channel frequency [GHz]

Testing SSMIS In the ECMWEF All-Sky System:
Improved FG fit to other observations
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Forecast impact of
cloud / precipitation observations
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JMA Mesoscale DA
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JMA Mesoscale DA

RA observation 6-hr forecast
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JMA Mesoscale DA

Verification with MTSAT cloud image
Observed MTSAT image (WV)
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MWI Data in Reanalysis
Global mean precipitation

MERRA
NCBHP—-CFER
ERA Interim

o
L *

NWh Q20O LW@ -

2
2
2
2.
<
2.
2.
2.

1990 = 1¢e8 2000 2 2008 = 2010
K. Trenberth

<~ ECMWF

EUMETSAT EPS-SG User Consultation Meeting, 29-30 September 2011




MWI Data in Reanalysis

Global mean precipitation
1D-Var retrieval of TCWYV from rain-affected SSM/| radiances
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MWI Data Supports (OSI-SAF) Sea Ice Analysis

OSI-SAF
Sea ice extent
12Z 26 Sept 2011

Land
Unclassified
Open water

5-9%
10-19%
20 - 29%
30 - 39%
40 - 49%
50 - 59%
60 - 69%
70-79%
80 - 89%
30 - 100%

« Sea ice fraction derived from SSM/I & AMSR/E (19, 37, 85 GHz) (Lars-Anders Breivik)
* Plans to use SSMI/S & GCOM-W
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Future Developments:
Increased use of MWI over land,

wE.  Gemads mren t precipitation and cloud ice
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Precipitation
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Likely Developments in 2011-2020 and beyond

» Increased use of MWI data over land

» Increased use of MWI to constrain light precipitation, frozen precipitation
and cloud ice

» Wider and more comprehensive use of MWI in NWP
(significant moist physics parametrisation and DA developments expected)

» Wider use of sounding capabilities of some imagers
(hampered so far by calibration issues)

» Exploitation of GPM constellation data

» Developing expertise in the use of
polarimetric data for ocean surface wind vector analysis

» Increased use of SSMIS mesospheric sounding channels

» Increased awareness of instrument and RT modelling biases
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Summary and future prospects

» MWI data (19, 22, 37, 85 GHz) has been actively assimilated by many
NWP centres for more than a decade, and continues to be a key
part of NWP systems (by providing the strongest influence
on lower tropospheric humidity).

» The SSMI series has provided the ‘backbone’ of the MWI constellation,
and DA schemes have been developed based on SSMI. An SSMI-class
instrument represents the minimum requirement for future missions.

» Scenarios for post-2020 are uncertain and range from bleak
(no operational imagers by the major agencies) to promising
(US, China, Europe and Japan launching operational MWI’s).

» Recent developments include the development of an all-sky
system for MWI| data at ECMWF — extending accurate moisture analysis
into cloudy & rainy areas.

» Over the next decade we expect significant developments in the
moist physics of forecast models and associated DA schemes,
leading to a requirements for more comprehensive
measurements of the hydrological cycle .
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