
Maps of extreme-value geoelectric amplitude and 

polarization for the Northeast United States



Concepts

• Storm-time induction of geoelectric fields in the 
conducting solid Earth.

• Combined use of monitoring and survey data.

• Physically motivated extreme-event analysis.

• Extrapolation to 100-year hazardous values.

• Error analysis.

• Interpretation in terms of regional geological structure.
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Long-term geomagnetic monitoring 
permits statistical analysis of magnetic storms.

USGS Fredericksburg, Virginia, Magnetic Observatory



Magnetotelluric surveys

Measurement of surface impedance permits inference of Earth conductivity structure.





Geomagnetic time series for the March 
1989 storm recorded at the USGS 
Fredericksburg observatory, convolved 
with EarthScope impedance tensor VAQ58 
to obtain geoelectric time series:
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Conclusions
• Storm-time geoelectric amplitude and polarization show 

significant geographic granularity that is related to local 
geological structure.

• 100-year geoelectric amplitudes across the Northeast United 
States range from 0.05 to 25.07 V/km.

• High amplitude geoelectric fields tend to be polarized in a 
direction orthogonal to the strike of the Appalachians
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Maximum geoelectric amplitude on power-grid lines realized during the March 1989 storm:
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