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Part 1: Background and History of Lightning Measurements
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About ARSET

Å ARSET provides accessible, relevant, 

and cost -free training on remote 

sensing satellites, sensors, methods, 
and tools.

Å Trainings include a variety of 

applications of satellite data and are 

tailored to audiences with a variety of 

experience levels.
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About ARSET Trainings

Å Online or in -person

Å Live and instructor -led or asynchronous and self -paced

Å Cost -free

Å Bilingual and multilingual options

Å Only use open -source software and data

Å Accommodate differing levels of expertise

Å Visit the ARSET websiteto learn more.

https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset
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Background
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What is Lightning?

Å High-current electrical discharge between 

positively and negatively charged regions of a 

thunderstorm.

Å Can occur within a cloud, between clouds, 

and between clouds and the ground.

Å As ice particles within storm clouds grow, 

collide, and break apart, smaller particles  

acquire a positive charge and larger particles 

acquire a negative charge.

Å These particles are separated under the 

influence of gravity and updrafts within the 

storm, building electrical potential within 

clouds and between clouds and the ground.

NASA-GHRC Lightning Primer 

https://ghrc.nsstc.nasa.gov/lightning/lightning_primer.html
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What is Lightning?

Å Intra -cloud lightning is the most common.

Å Cloud -to -ground lightning makes up ~20% of 

total lightning.

Å Lightning heats the air to 30,000 Cʐ (54,000 Fʐ), 

five times hotter than the surface of the Sun. 

Makes the air hot and expand explosively, 

producing booming sound waves ðthunder.

Å 2Sound travels at 330 m/sec, whereas Light 

travels at 300,000 km/sec. Therefore, thunder  

takes 5 seconds to travel a mile while lightning  

travels the same distance in 5 microseconds! 

Credit : GORDON GARRADD/SCIENCE PHOTO LIBRARY

Credit : NOAA

https://www.sciencephoto.com/contributor/gga/
https://www.nssl.noaa.gov/education/svrwx101/lightning/types/
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Why Study Lightning?

Å 1Approximately 24,000 fatalities and ten times more injuries 

result worldwide from lightning.

Å 1More than 70% of lightning -strike survivors suffer from health 

impacts and permanent disabilities.

Å Lighting is responsible for igniting many wildfires ( Lightning -

Caused Wildfires ).

Å Lightning strikes on power lines and electrical poles result in 

power outages ( Common Causes of Power Outages ).

Å Lightning strikes generate an electromagnetic pulse that  

creates a high -voltage power surge and damages 

electronics and electrical appliances and equipment on the 

ground .

Å 2It is predicted that over the US, a warming climate is likely to 

increase lightning strikes. For every 1 degree C of warming, 

lightning strikes will go up by approximately 12%.

Lightning strike in slow motion (Source: 

NOAA)1Jensen et al; 2023 2Romp et al; 2014

https://www.nifc.gov/fire-information/statistics/lightning-caused
https://www.nifc.gov/fire-information/statistics/lightning-caused
https://www.entergy.com/poweroutagecauses/
https://lightningmaster.com/4-types-of-lightning-damage/
https://lightningmaster.com/4-types-of-lightning-damage/
https://lightningmaster.com/4-types-of-lightning-damage/
https://pubmed.ncbi.nlm.nih.gov/28722949/
http://null/
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Training Learning Objectives

By the end of this training, participants will be able to:

Å Identify common lightning causes, patterns, and potential for causing damage

Å Identify how space - and ground -based lightning observations are used to monitor lightning 

frequency and intensity

Å Identify resources for accessing lightning data products
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Prerequisites

Å Fundamentals of Remote Sensing

https://appliedsciences.nasa.gov/join-mission/training/english/arset-fundamentals-remote-sensing
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A certificate of completion will be awarded to those who attend all live sessions and 
complete the homework assignment before the given due date. 

Training Outline

Part 2
Overview of 

Current Lightning 
Data Products from 

Remote Sensing 
and Ground -based 

Measurements

March 28, 2024

Time

Part 3
Overview of 

Geostationary 
Lightning Mapper 
(GLM), Lightning 

Data Access, and 
Applications

April 2, 2024

Time

March 26, 2024

Time

Part 1

Background and 
History of Lightning 

Measurements

Homework

Opens April 2 ðDue April 17 ðPosted on Training Webpage 
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How to Ask Questions

Å Please put your questions in the Questions box and we will address them at the end of the webinar.

Å Feel free to enter your questions as we go. We will try to get to all of the questions during the Q&A 

session after the webinar.

Å The remainder of the questions will be answered in the Q&A document, which will be posted to the 

training website about a week after the training.
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Part 1 ðTrainers 

Amita Mehta

ARSET Instructor

NASA-UMBC-GESTAR II

Christopher Schulz

Guest Contributor

Research AST, Meteorological 

Studies

NASA-MSFC

Steven Goodman

Guest Instructor

Senior Advisor, GeoXO Program

Thunderbolt Global Analytics 

NASA-GSFC



Image Credit: NOAA

Part 1

History of Lightning Measurements
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Part 1 Objectives

By the end of Part 1, participants will be familiar with:

Å Weather Impacts: Societal Benefits of Observing Lightning 

Å Early History of Lightning Observations

Å Observing Lightning from Space

Å Lightning - Climate Variability and Change
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Å Improved forecaster and public situational 

awareness and confidence resulting in 

more accurate severe storm warnings 

(improved lead time, reduced false alarms) 

to save lives and property

Å Diagnosing convective storm structure and 

evolution

Å Aviation and marine convective weather 

hazards

Å Wildfire ignition

Å Tropical cyclone intensity change

Å Decadal changes of extreme weather ð

thunderstorms/lightning intensity and 

distribution

Å Low data latency

Weather Impacts on Society: Lightning Societal Benefits

Lightning Hurricanes Tornadoes Floods

Forest Fires Volcanic Ash Blizzards
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Lightning In -Cloud and Cloud -to-Ground

(We call this total lightning.)




