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 Benefits 
 Modern 

measurements of 
Carnegie Curve 

 Can observe over 
various time scales 

 Caveats 
 Local effects 

contaminate signal 
 Disagreement between 

sites 
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 Passive microwave 

algorithm produces 
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 Long record 
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 Low-earth orbit 
measurements provide 
infrequent snapshots 
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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 
 



References:  
 
Peterson, M. J., C. Liu, D. Mach, W. Deierling, C. Kalb, 2016: A TRMM/GPM 
 Assessment of the Temporal Variations of the Global Electric Circuit Source 
 Current, J. Geophys. Res., in preparation 
Whipple, F. J. W., and F. J. Scrase, 1936: Point discharge in the electric field of the 
 earth. Geophys. Mem, 68, 7, 1-20 
Williams, 2013: Research. Accessed 28 November 2016. [Available online at:  
 http://web.mit.edu/earlerw/www/Research.html] 





TROPOSPHERE 

MIDDLE 
ATMOSPHERE 

UPPER ATMOSPHERE 

To Sun 

Field-Aligned 
Currents 

Ionospheric Potential 

M
ag

ne
tic

 F
ie

ld
 L

in
es

 



TROPOSPHERE 

MIDDLE 
ATMOSPHERE 

UPPER ATMOSPHERE 

To Sun 

Solar Energetic Protons 

Galactic  
Cosmic 
Rays 


	Monitoring Climate with the Global Electric Circuit
	Outline
	Outline
	The Global Electric Circuit (GEC)
	The GEC: Lower Atmosphere
	Electrified Weather “Batteries”
	The Carnegie Curve
	Approximating The Carnegie Curve
	Outline
	The GEC and Climate
	Fair-Weather Electric Fields
	Ionospheric Potential
	Wilson Current Retrievals
	GOES-R Total Lightning
	Slide Number 15
	Outline
	Conclusions
	Questions?
	Additional Slides
	The GEC: Upper Atmosphere
	The GEC: Geospace

