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Motivation 

ÅWhy lightning? Why GLM? 

ÅImprove temporal observations of 
storm intensity  

ÅGLM: 20 second latency 

ÅNEXRAD radar: 4-6 min radar volume 
update time 

ÅImprove spatial coverage 

ÅContinuous observations on the 
hemispheric scale  

Åi.e., uniform detection across 
measurement FOV 

ÅProvide spatial information on 
lightning as opposed to a point 
source (e.g. NLDN, ENTLN) 

ÅStrong correlation between rapid 
increases in lightning and storm severity 

(Image by Tamworth) 



Use total lightning information to 

ÅIncrease situational awareness during 
convective weather 

ÅBuild upon and enhance current tools for 
monitoring  severe storms during warning 
operations 

ÅData fusion  

ÅLightning and Radar 

ÅLightning and IR ABI 

ÅIntegrating lightning in the forecast 
paradigm 

ÅIncrease performance ɀ increase 
forecast skill, increase lead-time, and 
reduce warning false alarm 

ÅProvide storm intensity observations in 
data sparse regions 

 

Objectives 

Forecasters at the Hazardous 
Weather Testbed 



What is total lightning? 

(Image by Tamworth) 

Cloud-to-ground: Documented as a 
single contact point at the ground. 

Total lightning : Documented as individual 
points along all branches of the lightning 

flash throughout the cloud. 



GLM: The instrument  

Goodman and Coauthors, 2013 

Optical Transient Detector (OTD) and LIS 
lightning climatology (1995-2005) for 

GOES-R combined FOV Goodman and Coauthors, 2013 

Å Previous space-based optical 
measurements from the Lightning Imaging 
Sensor (LIS) of lightning provide only a 
snapshot of storms. (upper right) 

 
Å GLM detects optical pulses from lightning 

flashes over nearly the full GOES-R field-of-
view (lower right) 
 

Example of a LIS orbit 

Goodman, 2009 



Å Top image: Lightning flashes with flash initiation 
locations identified. Similar to type of structure 
seen from a VHF detection network. 

Å Bottom image: Pixels illuminated by lightning 
flashes as will be seen in the GLM  

Å Provides spatial coverage of lightning 

Å Situation awareness  

Å Lightning safety applications 

Å Products created from GLM 

Å Flash Extent Density (FED) 

Å Spatial structure or flash footprint 

Å Total number of flashes that cross a particular grid 
box or point location. 

Å Flash Initiation Density (FID) 

Å Location of lightning initiation 

Å Equivalent to lightning flash rates 

Lightning Flash from GLM 





Å Updraft plays a key role in storm intensity. 

Å Link between severe weather such as hail and 
tornadoes and thunderstorm charging and 
lightning production. 

Thunderstorm Development 

Downdraft  

The updraft is the engine of the thunderstorm. 


