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Before we get 
started….
• We’re happy to respond to your questions!

By default, all attendees are MUTED.

• Use “Ask Questions” at any time during 
today’s webinar session to ask questions. 

• We will review posted questions later in the 
webinar.

Feel free to contact us after the presentation 
at info@earthnetworks.com



page– aem.eco3

D R .  E L I Z A B E T H  D I G A N G I

edigangi@earthnetworks.com

D R .  J E F F  L A P I E R R E

jlapierre@earthnetworks.com

Postdoctoral Researcher Lightning Scientist

Your speakers today
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Our speakers

Dr. Elizabeth DiGangi is a post-doctoral researcher at 
Earth Networks. She completed her Ph.D. in 
Meteorology at the University of Oklahoma in 2019. 

Dr. DiGangi is involved in projects at Earth Networks 
studying thunderstorm climatology and lightning 
classification, and she also helps maintain the EN 
greenhouse gas detection network. Her areas of 
research expertise also include thunderstorm charge 
characteristics and the relationships between 
lightning and storm structure.

D R .  E L I Z A B E T H  D I G A N G I

edigangi@earthnetworks.com

Postdoctoral Researcher

Click icon to 
add picture

Biography
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Our speakers

Dr. Jeff Lapierre has a Ph. D. in Physics from the New 
Mexico Institute of Mining and Technology and is a 
Lightning Scientist at Earth Networks.

Dr. Lapierre performs both hardware and software 
development and serves as a scientific consultant 
for the company and its partners. He also continues 
his scientific research involving lightning physics and 
chemistry, volcano plume electrification, and high 
energy physics.

D R .  J E F F  L A P I E R R E

jlapierre@earthnetworks.com

Lightning Scientist

Click icon to 
add picture

Biography
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• United States Lightning Report: 2021 Highlights
• Case Studies: Lightning in Action in 2021
• Earth Networks Total Lightning Network:  Now Better Than Ever  

Agenda



AEM United States Lightning Report

2021 Highlights
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1.3 % More Lightning Detected in 2021

446,726,668
Total lightning pulses   |   100%

411,322,119
In-Cloud

35,505,549
Cloud-to-Ground

92%

8%

Total lightning
is the combination of cloud-to-ground (CG) 
and in-cloud (IC) lightning strikes

In-Cloud lightning:
Lightning that occurs between 
opposite charges within a 
thunderstorm cloud

Cloud-to-Ground lightning:
Lightning that happens 
between opposite charges
in a cloud and on the ground

+
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Lightning Counts: 5 States Hold Top Spots from 2020



page– aem.eco10

Pulse density highest 
in Southern Plains, 
Midwest, Mid Atlantic, 
and Gulf Coast

Pulse density allows us to compare 
different sized areas (like states and 
counties) fairly. 

With every pulse we detect, we receive 
a more precise measure of lightning 
activity. 
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Top pulse density states reflect highest activity 
in  Mid Atlantic and Gulf Coast
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Dangerous 
Thunderstorm
Alerts (DTAs) 

DTA map reflects another active 
severe weather year for the 
Midwest and an active Monsoon 
season for the Southwest. 

29,245
Dangerous Thunderstorm Alerts  |   2021
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Thunder Days anomalies



Case Studies

Lightning in Action in 2021
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Tornadoes and La Niña in first half 2021: Less active 
than expected

El Niño influence La Niña influence

Influence of El Niño and La Niña on the frequency of tornadoes, March–May
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Lightning adds more to 
the story

Pulse counts for the SE USA during March-May
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The North
American 
Monsoon

Widespread positive thunder day anomalies in the Southwest 
United States reflects a wetter-than-average, and therefore 
stormier-than-average, North American Monsoon season.

Thunder Days Map Jun – Sept Pulse Density Difference:
2021 – 2020 [Pulse/sqkm]
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66
Tornados

80
People
killed

December 2021 Tornado Outbreak

1.5M
Lightning
pulses
detected

A view of IC and CG lightning pulses 
detected by ENTLN from December 10, 
2021, 12:00 UTC to December 11, 2021, 
12:00 UTC. 



Earth Networks Total Lightning Network®

Now Better Than Ever
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Earth Networks Total Lightning Network 
history of expansion 

2009 – 2012
• USA
• Brazil
• East Australia
• Spain

2014
• Turkey
• Japan
• Rest of Australia
• Lake Victoria

2016
• India
• Columbia
• Ukraine

2018
• South Africa
• Philippines
• Argentina
• India+

2013
• West Africa
• Italy

2015
• Eastern
• Africa Central 
• Africa 
• Kazakhstan 
• Myanmar

2017
• Cambodia, 
• Taiwan
• India+

2019
• Sri Lanka

2022
• 1,800 lightning 

sensors
• 100+ countries
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Importance of Total Lightning



Improvement to key lightning 
detection metrics 

50
percent

<100
meters

95
percent

90
percent

More lightning 
detected globally

Improved location 
accuracy <100 meters 
(144% improvement)

Regional improvement 
in detection efficiency 
up to 95%

Improved cloud-to-ground 
and in-cloud lightning 
classification accuracy of 90%
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50 % more lightning detected worldwide 
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More lightning detected across every region

+56%

AFRICA
+24%

AUSTRALIA

+94%

ASIA

+60%

EUROPE

+44%

NORTH AMERICA

+54%

SOUTH AMERICA

+48%

WORLD
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Location 
accuracy
now better 
than 100m 

144%
Improvement

<100m
Accuracy
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False alarm rates remain extremely low
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More accurate classification of Total Lightning

90%
Classification
accuracy
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The most reliable and precise global lightning network

Precision 
technology

Sophisticated technology and 
algorithms deliver exceptional 
location accuracy of <100 meters 
and detection efficiency of 95%

Total 
lightning

Most accurate global in-cloud and 
cloud-to-ground total lightning 
detection with superior 
classification accuracy of 90%

Global 
coverage

1,800+ innovative lightning sensors 
deployed in 100+ countries provide 
reliable, complete data anywhere 
global companies operate
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For more information, let’s talk at:
info@earthnetworks.com | 1.301.250.4000

Questions?
Be sure to download a copy of the 
2021 U.S. Lightning Report here. 

mailto:info@earthnetworks.com
https://get.earthnetworks.com/hubfs/2021%20US%20Lightning%20Report/US%20Lightning%20Report_2021_Final.pdf?utm_medium=email&_hsmi=2&_hsenc=p2ANqtz-9N0xx1MDXp9_a2a0glJ280L0HVjaHtYeTuEmV7Ua9oF4u-UxhWdOPhEDhSbJuwQkp6YO1gkQ8QY5qWFRWwVax9vpgV2Q&utm_content=2&utm_source=hs_email

