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Background 
 The Global Electric Circuit (GEC) is driven by a potential difference 
between Earth’s surface and electrosphere 
 Wilson currents help maintain potential difference, fair weather currents 
weaken it 
 Diurnal variation of fair weather current, depicted in the Carnegie Curve, 
shown to relate Wilson currents and lightning data  
 Clouds believed to electrify from non-inductive charging: updrafts 
support development of ice crystals and graupel which collide in the 
presence of supercooled water to create charge 
 Mach et al. (2009-2011) computed Wilson current estimates for oceanic 
and continental storms from data collected by the NASA ER-2 aircraft 
 Found oceanic storms had stronger Wilson currents than continental  

 Utilize the Mach et al. (2009-2011) data set to compare Wilson currents 
to dynamical and microphysical properties of electrified clouds and storm 
evolution 
 Investigated cloud properties have already been shown to be related to 
the electrification state of the storm 
 Robust relationships may then be used as a Wilson current 
parameterization for modeling the GEC 

Objectives 

 Peak in Wilson currents corresponds to peak in mature stage of 
storm; weakens once storm begins weakening  
 All variables correlate well with Wilson currents except echo top 
height and precip ice mass 
 g) illustrates strong difference between multicell and single cell 
storms rather than oceanic and continental  
 MUCH more data is needed to draw any robust conclusions  
 Future work: Look for differences in storm type and regime  

Conclusions 
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b) Carnegie Curve 
overlaid with lightning 
sensor data and Wilson 
current measurements 
from various storm types 
(Mach et al. 2011) 

a) The GEC and all of its contributing 
processes; Wilson currents in orange, fair 
weather currents in blue                    (FESD:ECCWES) 

b) 
a) 

 Mature Stage 
 Direct overflight 
 1810 UTC  
 

 Dissipation Stage 
 Not a direct 
overflight 
 1856 UTC  
 
 

 Dissipation Stage 
 Direct overflight 
 1931 UTC  
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h) g) 

a) 

NEXRAD 
r = -0.27 

b) 

NEXRAD 
r = 0.63 
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NEXRAD 
r = 0.46 

d) 
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r = 0.81 

e) 

EDOP 
r = 0.70 

f) EDOP 
r = 0.74 
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