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Motivation

» With the launch of the Geostationary Lightning Mapper (GLM) in Nov 2016, continuous
lightning observations of the Western Hemisphere from space are now available

» Launches of additional and future lightning mappers on GOES-17 (Mar. 2018),
Meteosat (2020s), and other geostationary satellites will allow continuous lightning
measurements from +- 55° |atitude

» |n addition to climatology, lightning activity can be used as an aid in nowcasting severe
weather in regions with poor radar or LMA coverage

» Before being applied on a global scale, need to understand lightning trends with severe
weather using space based measurements coincident with ground based
measurements



Nashville — —{stranon Cockeville :
@ A\ N

Knoxville

o
—J

e ., Murtressboro
L
donesboro B4,

Jackson Columbia

w Wthens
W

Cleveland

Memphis W 3 i
. Chattariooga

Florence ,ﬂ

Huntsville

Gainesville
Clarksdale

Roswell
" Lawrenceville

Cleveland : __Atlanta

Greenwood Bir ﬁlinghnm Carroliton

Starkville Peachtree

Newndn City
Tuscaloosa

E:_? Griffin

Lagrange

Macon - |
Esri, HERE, Garmin, NGA, USGS, NPS .~

kn
R

%

Hodograph
0-1 km shear 28° 11.0 kts
Eﬁqu 55{% 9 0-3 km shear 74 ° 19.0 kts
TOPS 1651.73 0-6 km shear 86° 36.8 kts
[ 330.1 SRH 0-1:73 m2/s2
Liwax 4.6 SRH 0-3:129 m2/s2
|._|500 . BRN:10
300 . 0-1 km shear 54 ° 5.7 kts
Parcel 1-2 km shear 244 ° 3.3 kts
2-3 km shear 188 ° 4.1 kts
3-4 km shear 262 ° 7.3 kts
4-5 km shear 143 ° 6.2 kts
5-6 km shear -72 ° 2.7 kts

)

na

4

T R T T R

ot

™~

4

o 10
Temperature (C)




4/22/17 GLM Flash Rate
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4/22/17 GLM Optical Energy
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» Majority of sources are located above
higher regions of hail/graupel

» LMA sources descend prior to
tornadogenesis, when optical energy
and flash rate both increase

» Hail and graupel are not the only
hydrometeors that may be contributing
to optical extinction -> cloud water/ice
have an Impact
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ISS LIS - Cullman Supercell

ISS LIS overpass around 2245 UTC
over supercell near Cullman County

ISS LIS had 33 flashes during the 1
minute overpass, while GLM had 31
flashes; LMA showed 86 flashes

Low Earth Orbit and Geostationary orbit
showing similar flash rates, eliminating
distance to the satellite as a possible
means of error in underestimating flash
rates for this case
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LIS (blue) and GLM (red) Flash Centroid Location

Radiance for GLM and LIS
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Conclusions

>

Flash rates between LMA and space based observations differ, with satellite
observations showing lower flash rates than LMA

Updraft volume and optical energy may be inversely related, however it can not be
confidently stated due to storm passing through dual-Doppler baseline

Optical energy from GLM does not appear to be correlated with flash rates, from
either LMA or GLM

Optical energy remains low after hail/graupel volume decreases, however LMA
sources are located above most of the hail/graupel

ISS LIS and GLM both show reduced radiances within heavy precipitation, however
further investigation into the flash properties of that storm is needed
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