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 Fair-weather electric 
field measurements 
by The Carnegie 
 The Carnegie Curve 
 

 Thunderstorm area 
used as a proxy for 
Wilson current 
 Total source current 

Whipple and Scrase, 1936 
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Literature TRMM-Retrieved Current 

Peterson et al., 2016 
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 Benefits 
 Modern 

measurements of 
Carnegie Curve 

 Can observe over 
various time scales 

 Caveats 
 Local effects 

contaminate signal 
 Disagreement between 

sites 

Photo credit: Australian Antarctic Division 



 Benefits 
 Direct balloon 

measurements of 
Ionospheric Potential 

 “Preferred” quantity 
by atmospheric 
electricians 

 Caveats 
 Local→global effects 

contaminate signal 

Photo credit: NASA 



 Benefits 
 Passive microwave 

algorithm produces 
best Carnegie curves 

 Long record 
 Only sensitive to 

changes in convection 
 Caveats 

 Low-earth orbit 
measurements provide 
infrequent snapshots 

Photo credit: NASA 

Global Precipitation Measurement 

Tropical Rainfall 
Measuring Mission 



 Benefits 
 Geostationary total 

lightning measurements 
 High detection 

efficiency 
 Only sensitive to 

changes in convection 
 Caveats 

 Hemispheric coverage 

Photo credit: NOAA/NASA 
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 The Global Electric Circuit (GEC) provides a 
natural framework for monitoring changes in 
electrified weather across the globe 

 
 The GOES-R satellite is set to become an 

unprecedented resource for monitoring total 
lightning activity and the GEC 
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