
LIGHTNING OBSERVATIONS FROM NEWLY DEPLOYED DETECTION 
SYSTEMS 
 
 
The recent launches of the Geostationary Lightning Mapper (GLM) and the Lightning 
Imaging Sensor 2 (LIS2) provide new opportunities to study lightning activity over large 
regions of the earth with heretofore-unrivaled performance.  While LIS2 provides the 
same performance as the highly successful 19 year mission of the LIS1, it extends the 
measurements to much higher latitudes providing significantly increased global coverage 
and the opportunity to investigate the onset of lightning activity as a function of seasons.  
The GLM on the other hand provides an entirely new capability of detecting lightning 
continuously over large regions of the earth. 
 
The GLM provides the first opportunity for the continuous optical observations of 
lightning over the entire lifetime of storms and storm systems, thus providing entirely 
new capabilities for both the research and operational communities.  The GLM uses the 
same detection techniques first implemented in LIS1 and 2 except on a much larger scale.  
It uses a fully digital real time event processor (RTEP) instead of a hybrid analog-digital 
RTEP as implemented in LIS.  In addition it utilizes 56 parallel RTEPs instead of the 
single processor in LIS.  The RTEPs provide on orbit lightning event detection 
converting the sensor from an imager to an event detector.   Further more sophisticated 
event processing is performed on the ground.  The signal processing and unique design 
features of the GLM will be described as will the on-orbit performance.  Overall, the 
GLM has slightly better radiometric throughput than the LIS and has similar overall 
performance.     
 
 In addition to LIS2 and GLM, a new lightning instrument package has been developed 
for flight on the NASA ER-2 aircraft.  This package called the Lightning Energetics and 
FEGS Sensors (LEAFS) consist of a 30-photometer optical array, fast and slow electric 
filed change meters and seven scintillation detectors to measure gamma rays.  The 
primary mission for LEAFS is the validation of GLM and LIS2 performance with a 
secondary mission to simultaneously detect terrestrial gamma ray flashes and associated 
lightning activity. 
 
This presentation will not only describe the instrument design, but will also present 
preliminary results from coordinated observations during April and May of 2017.        
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