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Measurement cars (2019)

Motivation:
More frequent 
in situ 
thunderstorm measurement
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Car’s equipment
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EFM
Antennas

~400 MHz 

Camera 1500 FPS

Gamma spectrometer

~100 keV - ~10 MeV

Distrometer
Anemometer

~100 kHz

~50 MHz



Car’s equipment
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GPS
Timestamping

Triggering

Control &
Data 
storege

Networking

Realtime navigation
Windy.com
Blitzortung
Radar



Car’s instrumentation (2021)
https://doi.org/10.5194/amt-16-547-2023
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https://doi.org/10.5194/amt-16-547-2023


107 lightning events 
measured in 12 thunderstorms
above central Europe
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Fast Motion Camera
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Lightning capture
https://youtu.be/Fn8Si4xM5xc
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https://youtu.be/Fn8Si4xM5xc
http://www.youtube.com/watch?v=Fn8Si4xM5xc


Similar 
evolution
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http://www.youtube.com/watch?v=bz5C8w7LCHI&t=24
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http://www.youtube.com/watch?v=cM97vt9Yi4k&t=7
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http://www.youtube.com/watch?v=Fgb1vDL_78o


3D reconstruction
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http://www.youtube.com/watch?v=pzRXcSQ-xTs


What we learned?

Everything is wrong

Leader, Streamer, Stroke, Strike, Lightning

< 10 % CG lightning

Lightning are huge and horizontally spread
=> Horizontal gradient of electric field

Recoil leaders (Needles)
are brighter than “leaders” 
(< 1 ms)

Positive side of the lightning is almost invisible
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Model pole v mraku
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Electric field
measurement
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THUNDERMILL 01
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http://www.youtube.com/watch?v=Ic5F4YDJsHQ
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http://www.youtube.com/watch?v=MZLMTw-dCK0


High time resolution
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Angular sensitivity
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Autogyro
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http://www.youtube.com/watch?v=3rhRHRPYnNQ
http://www.youtube.com/watch?v=-Ga4DO3h_1c

