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Concepts

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

Combined use of- mmtormg and. survey data
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Long-term geomagnetic monitoring
permits statistical analysis of magnetic storms.




Measurement of surface impedance permits inference of Earth conductivity structure.
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Observatories and magnetotelluric survey sites
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Date for March 1989
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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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(a) OTT induction

(b) STJ induction
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(c) FRD induction
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1983—-2016 geoelectric amplitude and polarization
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Related work: Love, J. J., Lucas, G. M., Kelbert, A. & Bedrosian, P. A., 2018.
Geoelectric hazard maps for the Mid-Atlantic United States: 100 year extreme values and the 1989 magnetic storm, Geophys. Res. Lett., 45(1), 5-15,

doi:10.1002/2017GL076042.



100—year geoelectric amplitude and polarization
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Conclusions

e Storm-time geoelectric amplitude and polarization show
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significant geographic granularity that is related to local
geologlcalstructure -
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Maximum geoelectric amplitude on power-grid lines realized during the March 1989 storm:

Emax (V/ km)
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Related work: Lucas, G. M., Love, J. J. & Kelbert, A., 2018.
Calculation of voltages in electric power transmission lines during historic geomagnetic storms: An investigation using realistic Earth impedances, Space Weather, 16(2),
185-195, doi:10.1002/2017SW001779.



