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In United States: 
 Unprecedented tripe-digit heat and 

devastating drought. 
 Deadly tornadoes leveling towns 
 Massive rivers over flowing 
 A billion-dollar blizzard 
 Total weather losses top 35 billion 

and that’s not counting Hurricane 
Irene 

 More than 700 US disaster & 
weather deaths so far (September) 

 1st 6 months of 2011 – 98 disasters in 
US (double the average of the 1990s) 

 Almost 1,000 all-time records set 



Extreme Year 2011 for Disasters 

24-Nov-11 SSEC/GMW 4 

http://www.youtube.com/watch?feature=player_detailpage&v=EQg4kHYrZ9c 



IPCC 18 November, 2011 Report 
Warming World & Wild Weather: 
• North America – Hotter Days & nights 
• Southern North America – Draught 
• South America – Draught 
• USA Caribbean – Hurricanes 
• Europe – Urban Heat Waves & Draught 
• Mediterranean Region – Draught 
• West Africa – Draught 
• East Africa – Floods 
• Pacific Islands – Sea Level Rise 
• Australia – Hotter Days & Nights 
• Global – Heavy Rain; Flooding; Extreme heat; Warm 

temperature extremes 
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Sounding and Tracking Observatory for 
Regional Meteorology (STORM) 
Talking Points: 
 Sensor Technology 
 Science and Algorithms 
 Processing Technology 
 Products and Services 
 Societal Benefits 
 Partnership 
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Featuring GeoMetWatch’s World Most 
Advanced Remote Sensing  

Science & Technology 
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Top-Level GIFTS / STORM Comparison 
Parameter GIFTS STORM 

Spectral Bands LW: ≤685 cm-1 to ≥1130 cm-1 

SMW: ≤1650 cm-1 to ≥2250 cm-1 

VIS: ≥0.725 µm to ≤0.875  µm 

same 

Spectral Resolution 7 resolutions in range 0.6 - 36.7 cm-1 0.6, 1.2, and 9.6 cm-1 

FPA Field-of-view (FOV) 14.3 mrad (0.82) same 

Field-of-regard (FOR) ≥0.306 rad (17.53) 
(pointing mirror design: 0.450 rad) 

same 

IR FPA format 128 X 128 pixels, 60 µm pixel pitch same 

Noise equivalent spectral 
radiance (NESR) goal 

LW: ≤0.4 mW/(m2-sr-cm-1) 
SMW: ≤0.06 mW/(m2-sr-cm-1) 

same 

Calibration accuracy goal ≤ 1K (3) same 

Data Rate Max: 70 – 80 Mb/sec 
Nom: 58 – 73 Mb/sec 

same 

Mass* 200 kg 300 kg 

Volume 1.8 X 1.0 X 1.4 m3 same 

Power* 535 W 550 W 

Thermal Rejection * Design assumed yaw-flip ≥350 W @ 0 C 

* Mass, power, and thermal rejection change due to expected no-yaw-flip operations 
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STORM Leverages GIFTS-Based Sensor 
Module Technologies 

~$400 million Investment made so far 



GIFTS Characteristics 

• Two 128x 128 infrared 

focal plane detector 

arrays with 4 km footprint 

size 

• A 512 x 512 visible focal 

plane detector array with 

1 km footprint size  

• Array field of view 

footprint is 512 km x 512 

km at satellite sub-point 

• 10.9 second full spectral 

resolution integration 

time per field of view 

• ~ 80,000 Atmospheric 
Soundings every minute 
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(8.8 to 14.6 microns) (4.4 to 6.1 microns) 

Performance Objectives: 

• Spectral Coverage: (1) 680 - 1150 cm-1  

                                        (2) 1650-2250 cm-1  

• Spectral Resolution:  0.6 cm-1, unapodized  

• Spectral Stability:  1 part per 106 (3 )   

• Absolute Radiometric Accuracy:  1.0 K (3 ) 

• Radiometric Noise:  LW Band: 0.4 mW/m2-sr-cm-1 

                                         SW Band: 0.06 mW/m2-sr-cm-1 



GIFTS Spatial & Temporal   

Coverage Illustration 
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State-of-the-Art Simulation  & 
Science/Algorithm Capability 
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 Large Domain NWP 
Ultra-spectral 

resolution Radiative 
Transfer Model 

 Sensor Modeling 
Design trade Study 

 



Regional Simulation (ABI 16 Panel)  
30 Minutes Interval Image Loop 



OSSE of GEO advanced IR sounder for storm nowcasting  

Red = extreme instability 

True 

ABI/GOES Sounder like Simulated Radar 

“STORM” sensor system provides needed instability and warning information  
hours earlier than current GOES Sounder (+4-5 hrs) and Radar (+8 hrs) 16 

GIFTS/HES/IRS/STORM 
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SSEC Internet Server  
 
Web and & FTP  

GOES 13 SDI - EAST 

GOES 11 SDI -WEST 

GOES 12 SDI -SA 

POES SDI 104 -Wallops 

POES SDI 104 -Gilmore 

POES SDI 104 -Spare 

Xband –  

 Seaspace Ingestor 

AQUA & TERRA  

MSG–Meteosat-9  

VCS Ingestor 

METEOSAT-9 

ADDE server  

  MTSAT SDI 104 

 

 SPARE-SDI 

 

(PEPE) 

FTP and LDM MODEL GRIDS 

Product Generation 

Webgen1– SSEC Web 

 Product Generation 

 

 

Data Base Manager 

 

  Dcdbs (wally) 

Web Server 

Satellite Archive Inventories 

Data Center Accounting 

MUG Inquiry System 

 

BERT-Web & FTP Server 

Real-time Products 

  

Peter-Web & FTP Server 

Real-time Products 

 

Milo & Otis- 

Real-time Prodcts 

 

DCARCHIVE -  IBM P6 

& DCARCHIVE-NEW 

Web & FTP Server 

Tape Archive Processing 

  
Tape Drives 
4- 3590 

2-8mm  

1-4mm 

1-DLT 

1-LTO 

 

UNIDATA 

ADDE Data Server 

 

 

METEOSAT-7 

Kalpana 

FY-2D/E 

via Internet (mary) 

 

Springbok 

Cluster  Head node 

ADDE Server 

 

NOAAPORT SDI - Primary Server 

 Observation, Radar, and   Model Data   

 

NOAAPORT SDI - Server  

 Test & Development 

Satellite & Weather Data  

Ingestors 

SSEC Data Center – 2011 
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VMPROD1-Web & FTP Server 

Real-time Products 

VMPROD2-Web & FTP Server 

Real-time Products 

 

 

 

DATACENTER 

Operation’s Real-Time 

QC Workstations 

 

 

NOAAPORT SDI - Backup Server 

 Observation, Radar, and   Model Data   

  

Internet 

firewall 

September 2011 

GOES 13 SDI - EAST 

GOES 11 SDI -WEST 

GOES 12 SDI –SA 

(backup) GOES 15 SDI 104 -test 

MSG–Meteosat-9  

VCS Ingestor 

backup 

 

METEOSAT-7 

Kalpana 

FY-2D/E 

via Internet (paul) 

 
  MTSAT SDI 104 

 

METOP Frac and 

 IASI 

via Internet 

Cluster  node Cluster  node 

Cluster  node Cluster  node 

Archive 650 
TB/1.2PB available 
 

 
Geoarc01,05,08,09 
GVAR 1994 - Present 

Geoarc02 Non GOES 
1998 - Present 

Geoarc03&07 GOES  
1978 - 1996 

Geoarc04 & 05 (Model 
Grids and insitu data) 

 

Fred 

Real-time Products 

 

GOES  

Server 1 

 

GOES  

Server 2 

 

Xband/Lband 

 Orbital Systems 

 Ingestor 

AQUA,TERRA  

Lifeguard 
50 slot LTO-5 tape library 
to create  backup for 
offsite storage.  Runs 
networker. 

 
- 

NOAA AVHRR hrpt 

Over Internet via DDS Archive ADDE Frontend 
server (wilma) 

 

1-10 Gigabit 
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GeoMetWatch/STORM Products 
• Imagery  

– High resolution “true” color and RGB composite animation 
– High resolution spectral image animation 
– High quality digital visible and infrared image 
– Local, regional and full disk single spectral or multi-channel composite image and animation 

• Radiance  
– Routinely calibrated digital spectral radiances traceable to national standard 
– Routine digital radiance signal, noise, and quality status for scientific and quantitative applications 
– Any customized digital radiance subsets at various coverage and frequency 

• Real-time Product 
– 4D fields of primary products of temperature, water vapor, clouds, and wind. 
– 3D fields of aerosol, pollutions, and trace gases. 
– 3D fields of volcanic ash and gases.  
– 3D fields of land and ocean surface temperature. 
– 3D fields of surface emissivity and albedo. 
– 3D fields of land surface type, coverage and vegetation index. 
– 3D fields of hot spot. 
– 3D fields of weather instability. 
– 3D fields of ice/snow, cover, depth and motion.  
– 3D fields of visibility, turbulence, icing threat, low cloud and fog. 
– 3D fields of flood and standing water. 
– 3D fields of Hurricane intensity and track. 
– 3D fields of longwave and shortwave radiation. 
– Customized products such as high spatial and temporal resolution temperature, humidity, wind, cloud transient, 

surface temperature, surface type and other products critical for fire management, aviation safety, sever storm 
watch, air pollution monitoring, renewable energy production, and hazardous events warning and so on. 

24-Nov-11 STORM/GMW 20 



GeoMetWatch/STORM Applications 

Applications: 

Hazard Events Monitoring/Prediction 

Air Pollution Monitoring/Forecasting 

Aviation Safety Warning/Prediction 

Renewable Energy Production Prediction 

Fire Management 

Regional High Resolution Numerical Weather 
Forecasting 
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GeoMetWatch/STORM Services 
Services: 
To provide an end-to-end real-time and/or routine 
support system for the 
 Decision Making 

For the management of the above weather and  environmental 
events for public safety, security,  recreational, sport, business, 
government function and  many other social and special activities 

 Resources Management 
For the operational management of the land use, agriculture 
production, transportation, aviation safety, renewable energy and 
other resources 

 Risks Mitigation 
For social, economical, environmental informational/impact 
analysis, and investment, business, and policy strategic planning 

 

24-Nov-11 STORM/GMW 22 



Sounding and Tracking Observatory 
for Regional Meteorology (STORM) 
Talking Points: 

Sensor Technology 
Science and Algorithms 
Processing Technology 
Products and Services 
Societal Benefits 
Partnership 

24-Nov-11 STORM/GMW 23 



Aviation Safety 
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Ash 

Cloud 



Typhoon Track Forecast 
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Air Quality Monitoring/Forecast 
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Space Dynamics Laboratory 

Utah State University 

Space Science & Engineering Center 

University of Wisconsin 

STORM SENSOR DATA PROCESSING 

Unprecedented Severe 

Weather Forecast Capability 

$$ SSP 
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