
Lightning Imaging Sensor 
 
The Lightning Imaging Sensor (LIS) is an op4cally based spaceborne lightning detec4on 

instrument that has been hosted on two different pla=orms – the Tropical Rainfall Measuring 
Mission satellite (TRMM; 1998-2015; Kummerow et al. 1998) and the Interna4onal Space 
Sta4on (ISS; 2017-present; Blakeslee et al. 2020). The instrument consists of a high-speed 
camera (500-fps) that uses a narrowband filter around the 777.4-nm emission line, which 
enables detec4on of lightning during both day and night. Lightning is iden4fied and mapped by 
differencing individual frames against a running-mean background. Lightning Events are defined 
as individual pixels that have valid signal above the background. Groups are collec4ons of 
adjacent Events that occur in the same frame, and Flashes are spa4otemporally coherent sets of 
Groups. Spa4al resolu4on of the instrument is ~4 km at nadir, with a field of view that is 
approximately 600x600 km2. Temporal resolu4on is 2 ms. Flash detec4on efficiency of TRMM 
LIS was ~70%. Detec4on efficiency of ISS LIS is somewhat lower (~60%), largely due to pla=orm 
al4tude and poin4ng angle differences, which reduce ISS LIS sensi4vity.  

Level 2 LIS data (Events, Groups, and Flashes) are provided as individual orbit granules. 
The primary data format is netCDF, though an older version of HDF (HDF4-EOS) is also provided 
to support legacy applica4ons. Via integra4on of mul4ple orbits, and then correc4ng for viewing 
4me and detec4on efficiency, global climatologies of lightning can be developed (Fig. 1). 
Rela4ve to TRMM LIS, which covered ±38° la4tude, ISS LIS extends the program of record for 
global coverage of lightning  to higher la4tudes (up to ±55°). Unfortunately, the two sensors did 
not overlap in orbit, so there is a couple year gap in the climatological record of tropical and 
subtropical lightning (Fig. 2).  

TRMM LIS data have already undergone full quality control (QC) and are distributed by 
the NASA Global Hydrometeorology Resource Center (GHRC) Distributed Ac4ve Archive Center 
(DAAC). Because ISS LIS is an ongoing mission as of this wri4ng, data are provided by GHRC as 
three different versions. The near-real4me (NRT) data are distributed as 2-minute granules, and 
are suitable for 4mely applica4ons such as weather forecas4ng/monitoring. The non-quality-
controlled (NQC) data are updated daily, and include the full orbit granules with no QC. Full QC 
data are updated approximately 3-6 months aier they are obtained. 

All QC LIS data have been reviewed manually by a LIS scien4st. Daily browse imagery for 
both instruments are provided by the GHRC. Both instruments also provide background images 
as separate datasets. These are individual camera frames that update every 30-60 seconds, 
providing context about what LIS was viewing at the 4me (e.g., nighjme darkness; day4me 
cloud views; clear terrain, water, or coastlines; etc.). ISS LIS data contain view4me correc4ons 
when ISS solar panels par4ally obstruct its field of view, which occurs periodically every orbit.  

The ISS LIS mission is scheduled to end in December 2023. Aier the end of the ISS LIS 
mission, the TRMM and ISS LIS datasets will be reprocessed and harmonized with each other 
and the Op4cal Transient Detector dataset (OTD; 1995-2000; Chris4an et al. 2003). This will 
extend exis4ng TRMM LIS and OTD climatologies (Cecil et al. 2014, Albrecht et al. 2016), 
crea4ng a fully merged and harmonized ~28-year climate data record of global lightning from 
space. 
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Figure 1. a) Three-year (March 2017 through February 2020) climatology of global lightning 
from ISS LIS. b) Post-boost climatology of lightning from TRMM LIS (September 2001 through 
December 2014). Taken from Blakeslee et al. (2020). 



 
Figure 2. Monthly 4me series of global lightning flash rate (between ± 38° la4tude) from TRMM 
LIS and ISS LIS. Taken from Blakeslee et al. (2020). 
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