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Weather Impacts on Society 
Since 1980 the US has experienced 148 weather-related disasters 

costing at least $1 billion in standardized losses (4.2 disasters per year)  

Hurricanes 
Tornadoes 

Floods 

Volcanic Ash 

During 2011-2014 there were 41 $1 billion disasters – more than half 

were caused by tornadoes & severe thunderstorms 

Blizzards 

Solar storms Fog and Low Cloud 

Lightning 

Forest Fires 
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GOES-R Launch and Checkout 

• GOES-R launches in March 2016 

• Launch and orbit raising: 12 days 

• Level 1b products will be 

validated during Post Launch Test 

(six months) and will be available 

through GOES-R Rebroadcast 

(GRB) service as products are 

certified 

• Level 2+ product certification 

begins after L1b products and will 

be distributed on a product-by-

product basis as they mature 

• GOES-16 extended validation: 

Sept 2016 – March 2017 

• GOES-16 operational: March 

2017 at TBD orbit location  



Assembled GOES-R Spacecraft 
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Earth-Pointing Instruments 

Advanced Baseline Imager 

Geostationary Lightning Mapper 
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• Primary instrument in GOES-R series 

• 16 channel imager  

• Measures radiances in the visible and near-infrared wavelengths 

• Improves every product from current GOES Imager and will offer 

new products for severe weather forecasting, fire and smoke 

monitoring, volcanic ash advisories, and more 

• Improves upon current capabilities in spectral information (3X), 

spatial coverage (4X), and temporal resolution (5X) 

• Detects total lightning activity across the Western Hemisphere 

• Provides coverage over oceans and land 

• Improved forecaster situational awareness and confidence resulting in more 

accurate severe storm warnings (improved lead time, reduced false alarms) 

• Data latency only 20 sec 

 

 

ABI Integration 

GLM 

Integration 
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Space Weather Instruments 
Extreme Ultraviolet and  

X-ray Irradiance Sensor (EXIS) 
Solar Ultra-Violet 

Imager (SUVI)  

Space Environment  
In Situ Suite (SEISS) 

Magnetometer 

• Array of energetic particle 

sensors that will monitor the 

proton, electron and alpha 

particle fluxes 

• Assess radiation hazard to 

astronauts and satellites 

• Warn of high flux events, 

mitigating damage to radio 

communications and 

navigation systems 

• Measures the magnitude and 

direction of the Earth's 

ambient magnetic field  

• Provides map of the space 

environment that controls 

charged particle dynamics in 

the outer region of the 

magnetosphere 

• Detection of magnetopause 

crossings, sudden storm 

commencements, and 

substorms 

 

• The X-Ray Sensor (XRS) 

monitors solar flares that can 

disrupt communications and 

degrade navigational accuracy, 

affecting satellites, astronauts, 

high latitude airline 

passengers, and power grid 

performance. 

• Extreme Ultraviolet Sensor 

(EUVS) monitors solar 

variations that directly affect 

satellite drag/tracking and 

ionospheric changes, which 

impact communications and 

navigation operations. 

• Locates coronal holes, flares 

and coronal mass ejection 

source regions 

• Continuously images the sun 

in 6 extreme ultraviolet 

wavelengths to characterize 

active region complexity 

• Will provide an early warning 

of possible impacts to the 

Earth environment and enable 

better forecasting of 

potentially disruptive events 

 

 



• AWG teams continue execution of GOES-R algorithms on 
SEVIRI, MODIS, GOES, VIIRS, simulated ABI imagery in support 
of Level-2 algorithm testing and validation activities.   
– Baseline Level-2 Product Algorithm Enhancements (beyond 100% 

algorithm delivery) 

• Outcome of continuing product validation activities 

• Demonstrate and document algorithm enhancements 

• Carefully manage and document algorithm deltas (in anticipation 
of post-launch implementation).  

• AIT coordinates, documents, and places all software updates 
under CM. 

– AWG teams will extend this effort to Himawari-8/AHI imagery 
 

• Development of L2 Product Validation Tools 

 

AWG Notable Accomplishments 

9 

Refer to Science Week presentation “GOES-R Algorithm Status Update”  

Jaime Daniels http://www.goes-r.gov/users/2015-NOAA-Sat-Science-Week.html 
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http://www.goes-r.gov/users/risk-reduce/index.html 

GOES-R Science Program 

Science Week, February 23-27, 2015: http://courses.comet.ucar.edu/course/view.php?id=149

 



Toward an Operational Use of Stroke Level 
Lightning Data in Severe Weather Forecasting 

 
• Ongoing research using lightning data in 

the context of severe weather 
forecasting is promising. 

• However, only flash level data is used – 
but not all flashes are equal, 
energetically. 

• GLM will provide data that correspond 
to strokes (called groups in GLM 
nomenclature). 

• We will use existing LIS data and ground 
based electric field networks (e.g., 
HAMMA) to relate optical 
measurements to strokes, which are 
more closely related to the electrical 
energy output of a storm. 

• Ultimately, we seek to establish a new 
paradigm in which GLM data can be 
better used to relate electrical energy to 
storm dynamics. 

 
 

 
Explore how to best use GLM data in relation to storm development 

Phillip M. Bitzer and Larry Carey, University of Alabama in Huntsville 

A single lightning flash observed by HAMMA (colored 
waveforms) and LIS (gray bars and yellow/red squares). 
The return strokes are detected by each system – this is 
the most energetic process in a flash. 

Put one figure here 



• Low-latency, high-resolution 
quantitative precipitation estimates 
(QPE) are critical for NWS river and 
flash flood forecast operations 

• Integrating satellite data into the 
operational QPE data stream will 
improve coverage, especially OCONUS 

• FY 14/15 GOES-R3 project will add 
radar data to the calibration of the 
GOES-R Rainfall Rate algorithm (which 
currently calibrates against microwave 
rain rates) and optimally merge the 
satellite QPE with radar and gauges 

• Output will be provided to the NWS via 
the Multi-Radar Multi-Sensor System 
(MRMS) becoming operational at NCEP 
Central Operations (NCO) 

 

 

 

 

Low-latency multi-sensor QPE will be provided to NWS field offices for hydrologic forecasting 

Y. Zhang (NWS/OHD), R. Kuligowski (NESDIS/STAR), and J. J. Gourley (OAR/NSSL) 

Current-GOES version of the GOES-R Rainfall Rate 
algorithm (no radar input; calibrated against MW only) 

Improving Real-time GOES-R Rainfall Rate Estimates through Infusion of 
Ground Radar and Gauge Data and Evaluating the Impacts on NWS Flash 

and River Flood Prediction  



Probability of Severe Convection 
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Probability of Severe Convection 



SATELLITE PRODUCTS 
(e.g., top-of-troposphere emissivity, 

cloud-top phase) 

RADAR PRODUCTS 
(e.g., MergedReflectivity, MESH) 
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F00 
F01 

F02 
F03 

-1F00 

NWP PRODUCTS 
(e.g., MUCAPE, effective bulk 

shear) 

Satellite 
objects 

Radar 
objects 

GEOCAT 

Identification and tracking 

(WDSS-II + IDL) 

Identification and 

tracking (WDSS-II) 

Compute, remap, 

composite, and merge 

fields (bash, C, python) 

1. RAP grib2 (60 min) 2. GOES-East area files (5-30 min) 3. MRMS grib2 (2 min) 

Convert grib2 to netCDF 

(wgrib2, bash, python) 

Uses latest NWP products 

Uses latest satellite products and objects 

6-h GFS 

sfc. emissivity 

sfc. albedo 

EXECUTE ProbSevere (IDL) 
-Executes when radar tracking is complete 
-Reads history file (IDL save file) 
-Creates ASCII output (IDL) 

Remap (C + IDL) 

Mike Pavolonis- ProbSevere 



The 2015 GOES-R Proving Ground at the  
Hazardous Weather Testbed 

http://goesrhwt.blogspot.com/ 
http://hwt.nssl.noaa.gov/spring_experiment/ 
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GOES-14 Super Rapid Scan Operations  
to Prepare for GOES-R (SRSOR) 

SRSOR plans for 2015 : May 18-
June 12, and August 10-22:  

http://cimss.ssec.wisc.edu/goes/ 

srsor2015/GOES-14_SRSOR.html 
 

GOES-14 provided very unique data and 
offered a glimpse into the possibilities 
that will be provided by the ABI on 
GOES-R in one minute mesoscale 
imagery 
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Forecaster Demonstration of 1-min Imagery 
• Blog posts with SPC examples/comments on Satellite Liaison Blog: 

http://satelliteliaisonblog.wordpress.com/ 
– “Post-storm initiation, the high-resolution data allowed for careful analysis of overshooting and 

collapsing tops, the character of the storm anvils (ie. health of the storm) and the identification of 
convectively generated outflows.” - SPC forecaster 

– Using cloud character  and trends to diagnose boundary locations and motion, and nowcast their 
potential for either CI or influences on upshear storms to interact therewith.” – SPC Forecaster 

– “Satellite imagery at 1-min temporal resolution needs to become the new standard for severe 
weather operations.” – SPC Forecaster 

• Comments from HWT 
– All EWP survey respondents agreed that the 1-minute imagery provided additional value compared 

to 5- or 15- minute imagery. 

– “It allowed you to see so much more structure/trends. You could easily see areas of subsidence as cu 
were squashed or boundaries where things were being enhanced. – Forecaster in EWP 

– “Around great lakes looking at advection fog, I wish we had 1 minute updates so we could see how 
much fog is spreading inland.” – Forecaster in EWP 

– “Cumulus clouds growing into thunderstorms on the 1 minute imagery definitely provided lead time 
to when storms might develop, which is great for timing watch issuance's before the storms become 
severe. This is not easily observed with the 5 minute or longer visible imagery.” - EFP 

 

http://satelliteliaisonblog.wordpress.com/
http://satelliteliaisonblog.wordpress.com/
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HRRR Forecast Fields 

Lightning Threat 3 used for Prob 

LTG forecast out to 9 hours 



Combined lightning risk  

valid 19-20 z 11 Aug 2014 

six forecasts 

combined 

HRRR From 16z 

HRRR Time-Lagged LTG Ensemble 
Combined lightning risk  

valid 20-21 z 11 Aug 2014 

HRRR From  15z 

HRRR From  14z 

HRRR lightning 

threat probability 

Spatial filter applied  

to each forecast 

LTG3 
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NCAR MMM 10-member Ensemble 
http://ensemble.ucar.edu 
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Lightning Threat Forecast 



FY15 Plans- Himawari 8 

Blue Marble, Himawari 8 True Color Composite  
25-January-2015 02:30 UTC  

S. Miller (CIRA) - GOES-R AWG Imagery Team 

• Japan Meteorological Agency (JMA) 

– Information exchange and 
collaborative research on volcanic ash 
and cloud analysis science  

– Algorithm and Calibration Working 
Group and team member visits 

– Access to full resolution HIMAWARI 
imagery for AWG testing and Proving 
Ground demonstrations 

 

 

http://www.data.jma.go.jp/mscweb/en/himawari89/index.html  23 



International Collaboration  

• Japan Meteorological Agency (JMA) 

– Information exchange and collaborative research 
on volcanic ash and cloud analysis science  

– Algorithm Working Group team member visits 

– Access to full resolution HIMAWARI imagery for 
Proving Ground demonstrations 
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• European Organization for the Exploitation 
of Meteorological Satellites (EUMETSAT) 

– Collaboration in cal/val, research and 
applications through the MTG  LI-MAG, 
Convection Working Group and the Satellite 
Application Facilities  

• World Meteorological Organization (WMO) 

– Development of training materials through 
the WMO Virtual Laboratory SATellite User 
Readiness Navigator (SATURN), Calibration 
through GSICS, research demonstration and 
capacity building projects through World 
Weather Research Program (WWRP) 

 

Himawari 8 True Color Composite from 
December 18, 2014 

2014  EUMETSAT Convection Working Group 
workshop, Zagreb, Croatia.  



ABI Bands Quick Information Guides 

  



GOES-R Science Seminars 

• Promote more frequent 
communication with the user 
community about GOES-R science 
and demonstration activities 

– Semi-monthly virtual science 
seminars 

– Allow scientists to highlight their 
work to the rest of the community 

– http://www.goes-r.gov/users/sci-
sem/index.html  

– Email janel.thomas@noaa.gov to be 
added to science seminar mailing list 
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Lightning-based Rapid 
Intensification Index 

From March 31, 2015 Science Seminar on Forecast 
Applications of GOES-R and JPSS at the National 
Hurricane Center. Andrea Schumacher, CIRA  



Training and User Education Materials 

Online Training Modules 
• Cooperative Program for Operational Meteorology, 

Education, and Training (COMET): 
https://www.meted.ucar.edu/  

• Satellite Hydrology and Meteorology for Forecasters 
(SHyMet): 
http://rammb.cira.colostate.edu/training/shymet/ 

• Short-term Prediction Research and Transition Center 
(SPoRT) product training modules: 
http://weather.msfc.nasa.gov/sport/training/ 

• Virtual Institute for Satellite Integration Training (VISIT) 
Training Resources: 
http://rammb.cira.colostate.edu/training/visit/ 

Printed Materials 
• ABI Bands Quick Information Guides 

• GOES-R Fact Sheets (18) 

• User Readiness Plan 

• GRB Downlink Specifications and Product Users’ 
Guide 

• Proving Ground Demonstration Final Reports and 
Annual Reports 

27 Education and Training: Session 4.1 – Th, 8:50 AM 



Summary  

• GOES-R  is coming - Launch early 2016 

• New sensors, products, and services will help improve 
forecasts and increase lead times for warnings and 
decision makers 

• Presents Challenges and Opportunities for model 
assimilation,  data fusion and tools, Warn on 
Forecast/PHI, ensemble NWP 

• Product testing as soon as 2 months post-launch, also 
available to users for science assessment 

• User preparation is essential to take advantage of the 
advanced capabilities to support Weather Ready Nations 
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Thank you! 
For more information 
visit www.goes-r.gov 

 
 
 

www.facebook.com/ 
GOESRsatellite 

 
https://www.youtube.com/user/ 

NOAASatellites 
 

https://twitter.com/NOAASatellites 
 

https://www.flickr.com/photos/ 
noaasatellites/ 
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