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Geostationary Lightning Mappers (GLM)

= The U.S. has launched 3 geostationary satellites with lightning sensors (2 in operation).

= First time to see lightning activity throughout the storm evolutions from the space.

= Help us better detect and understand lightning — continuous observations

= Have widely used in various applications: severe weather nowcasting and forecasting,
airport safety, wildfire early warnings, lightning-produced NOx (nitrogen) estimation, etc.
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GLM Lightning Observation Applications

GLM Observations

6 Cloud Flashes GOES-16 True Color RGB + GLM Flash Extent Density + Aircraft Flight Paths. Time: 2020-08-27 08:02 EDT
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Archived aircraft data publicly available from NCEP/NOAA.
Archived/GOES data via NCEI/NOAA. GOES imagery created using CSPP-Geo/UW.
GLM gridded imagery from CISESS/UMD. Animation created by Joseph Patton, CISESS/UMD.

GLM increases the
awareness of the
lightning threat
through enhanced
detection of lightning
strikes most likely to
ignite fires

GLM depicts the entire
flash footprint, revealing a
connection between these
distant storm cores

GLM helps better characterize the lightning
risk and increase confidence/certainty when
suspending ramp operations, leading to
enhanced safety, improved efficiency, and
cost savings.

What’s next?

- Geostationary lightning mapping around the globe!

Europe and Africa East Asia and West Australia

LMI-South

Lightning Event Density (Events Number/0.5°x0.5° grid)

Cao et al., 2021

European Space Agency

0 10 20 30 40 50 60

70 80 90 100

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Lightning Climatology, Casualties and Impacts in the
U.S. and Africa i

Daile Zhang'->3, Scott Rudlosky!*>, Mary Ann Cooper>>-°, and Ron Holle?>’
1. Cooperative Institute for Satellite Earth System Studies (CISESS), University of Maryland
2. African Centres for Lightning and Electromagnetics Network (ACLENet)
3. U.S. National Lightning Safety Council
4. NOAA National Environmental Satellite, Data, and Information Service (NESDIS)
5. Department of Geography, Kent State University
6. College of Medicine, University of Illinois;
7. Holle Meteorology & Photography

Lightning kills, injures, and damages.
With advanced technology, we will be able
to mitigate lightning-related disasters.
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Lightning: A New Essential Climate Variable
We need to better understand how
lightning affects climate change and vice
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Africa

What and why?

[
Map of lightning strokes over Uganda detected by
|~Vaisala's Global Lightning Detection GLD360 network.
Data are from 2014 through 2018 on a tenkilometer grid.
Stroke density per area is indicated by the color scale in the lower right.

VAISALA 2 million lightning strikes to Uganda every year!

Holle,R.L.,and M.J. Murphy,2017: Lightning over three tropical lakes and the Strait of
Malacca: Exploratory analyses. MonthlyWeatherReview,145, 4559-4573.
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= Students are the most reported injuries

Stroke Density
« 18 children killed, 38 injured from
Masakagd M 24 and up R . . !
aaaaa 161026 one hghtnmg strike at Runyanya All events in Uganda 2007-2020

B 4t 8 . . School 55
m oo ¢ Primary School in Uganda [ .
* The World remembers these children <" )
ending animals 4
every June 28 as International Et';;;agl ;
Lightning Safety Day Soccer 3
e o . ) Collecting rainwater 2
 Total of 94 deaths and 554 injuries in  inside bar (hut) 2
Other single events 13

school lightning casualties in Uganda
during 2007-2020

19 school events had 11 or more
lightning casualties

Holle, R.L., et al., 2021

What have we accomplished?

= [nstalled lightning protection systems in 7 schools in Uganda — over 11,000
students and teachers protected

= Lightning safety education seminars for students, parents, teachers, officials, etc.

= Largest lightning casualties database — 41 African countries

= Research on lightning disaster, medical effects, etc. with publications and talks

= Newsletter in 5 languages - English, Spanish, French, Portuguese, and Arabic
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Investigation of Lightning Mass Casualty Incident at
Mongoyo School, Uganda

Mary Ann Cooper - Ronald L. Holle

* Gulu

#7 Mongoyo Primary School — PolyTech

- - Mary Ann Cooper, MD Ronald L Holle
and Engineers Without Borders Managing Director, ACLENet xecrtive Committee, ACLENet
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#8 Mulabana Primary School, Lake 10
Victoria island — LP materials donated \Aarl g prevent
by Gopa Kumar of CAPE Electric, India :

#9 Bumanji Primary School, Kalangala
District — LP materials donated by
Thompson Lightning Protection, USA

#10 Atoroma Primary School. Katakwi
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What are we doing now?

= Two schools in Uganda are underway

. W Measurements being take# "

https://aclenet.org/

Help us protect more schools!
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