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Outline 
Å GOES-R Geostationary Lightning Mapper (GLM) 
Ç  Instrument Characteristics 

Ç  Driving Requirements, Mission Objectives, Performance 

Ç Physical Basis 

 

Å User Readiness Demonstrations 
Ç  GOES-R Proving Ground 

Ç  Forecaster Feedback 

 

Å Cal/Val Field Campaigns  
Ç  CHUVA Campaign (InPE, NOAA, NASA, EUMETSAT) 

Ç  Deep Convective Cloud and Chemistry Experiment, DC3 
o  (NSF-sponsored, GOES-R Cal WG participation) 

o  Lightning Mapping Arrays, Dual-pol radar, etc 

o  Front Range of Colorado, Central Oklahoma, Northern Alabama 

 

Å Summary 

 



GOES-R Spacecraft 

Advanced Baseline 
Imager (ABI) 

Geostationary Lightning 
Mapper (GLM) 

Solar UV Imager 
(SUVI) 

Magnetometer 

Space Environment 
In-situ Suite (SEISS) 

Extreme UV/X-ray 
Irradiance Sensor (EXIS) 

Unique Payload Services: 
Å  High Rate Information Transmission/Emergency Managers Weather  
    Information Network (HRIT/EMWIN) 

Å  Data Collection System (DCS) 
Å  Search and Rescue Satellite-aided Tracking (SARSAT) Repeater 
Å  GOES-R Rebroadcast (GRB) 
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 GLM Characteristics 

ωStaring CCD imager 

- 1372x1300 pixels 

ωNear uniform spatial resolution 
of the Western Hemisphere 

- 8 km nadir 

-14 km edge fov 

Å 70-90% flash detection 

ω Single band 777.4 nm 

ω 2 ms frame rate 

ω 7.7 Mbps downlink data rate 

ω < 20 sec product latency 



GLM Sensor Unit Overview 

Baffle & Door 

Solar Rejection 
Filter 

Solar Blocking 
Filter 

Metering Tube Focal Plane Array 
Assembly (FPAA) 

Loop Heat Pipes (FPAA) 
and Thermal Straps (SEB) 

Baffle Support 

Lens Housing & 
Support Structure 

Narrow Band 
Filter 

Sensor Unit  
Electronics Box (SEB) 



ÅTop-Level Requirements 

ïCapture 70% of the lightning flashes 

ïFalse alarm rate less than 5% 

GLM Key Driving Requirements, 
Mission Objectives, and Performance 

Storm cell tracking 
Longer tornado warning time 

Decadal lightning data 



These indicators for LI are a 

subset of those for CI. 

 

They identify the wider updrafts 

that possess stronger 

velocities/mass flux (ice mass 

flux). 

 

In doing so, we may highlight 

convective cores that loft large 

amounts of hydrometers across 

the ï10 to ï25 ° C level, where 

the charging process tends to be 

significant. 

 

Provides up to a 75 lead time on 

first-time LI. 

SATCAST Algorithm: 

Lightning Initiation 

Interest Fields 
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Physical Basis: 

Lightning Connection to 

Thunderstorm Updraft, 

Storm Growth and Decay 

 
ÅTotal Lightning ðresponds to updraft 

velocity and concentration, phase, type 
of hydrometeors, integrated flux of 
particles  

ÅWX Radar ð responds to concentration, 
size, phase, and type of hydrometeors- 
integrated over small volumes 

ÅMicrowave Radiometer ð responds to 
concentration, size, phase, and type of 
hydrometeors ð integrated over depth 
of storm (85 GHz ice scattering) 

ÅVIS / IR ð cloud top height/temperature, 
texture, optical depth 

Air Mass Storm 

20 July 1986 
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 Figure from Gatlin and Goodman, JTECH, Jan. 2010- adapted from Goodman et al, 1988; Kingsmill and Wakimoto, 1991 



GOES R3 Science- Future Capability: 
GLM Will Improve Severe Weather Warnings 

 

 

 

 

 

 

 

 

 

 
National Average for Tornado warning lead-time is only 13 minutes 

Courtesy of Chris Schultz ς University of Alabama, Huntsville 



National Lightning Jump  
Field Demonstration 

ÅGUIDANCE STATEMENT 

 
ïά¢ƘŜ [ƛƎƘǘƴƛƴƎ WǳƳǇ ¢Ŝǎǘ ό[W¢ύ tǊƻƧŜŎǘ ǎƘŀƭƭ Ǌǳƴ ŀƴ 

automated algorithm (Schultz et al., 2009) using Total 
Lightning Data (in particular, LMA data) in order to 
evaluate its performance and effect on watch/warning 
operations via severe weather verification, with an eye to 
the future application of the GLM on GOES-wΦέ 
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National Lightning Jump  
Field Demonstration: Goals 

Å9ǎǘŀōƭƛǎƘ ŀ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ ǇǊƻŎŜǎǎƛƴƎ ƳŜǘƘƻŘ ǳǎƛƴƎ ǘƘŜ άнˋέ 
(2-sigma) algorithm (Schultz et al., 2009). 

ÅThis includes automated (but not real-time) verification in 
order to calculate and evaluate POD/FAR/CSI for severe 
weather forecasts. 

ÅThis is expected to produce a large data set, which can be 
used for various other post-processing elements, yet to be 
determined. 

ÅThe results of this test are intended to inform the utility of the 
GLM data from GOES-R. 
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GOES-R Geostationary Lightning Mapper (GLM) 

LIS/OTD 1997-2005 

1-minute of observations from TRMM/LIS 

GLM Combined E-W Coverage May 3 1999 Oklahoma Tornado Outbreak 

 

What GLM will see: 
(left) LIS background with 
lightning events superimposed); 

(upper right) May 3, 1999 OK 
tornado outbreak, (lower right) 

Hurricane Katrina lightning from 
the Los Alamos Sferics Array, 
August 28, 2005, Shao et al., 

EOS Trans.,86. 
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