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UHF Electromagnetic Perturbation due to the Fluctuation
of Conductivity in a Fault Zone
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Abstract : ULF geomagnetic field anomalies related to earthquakes have been reported and a mechnism that magnetic
field variations could be generated by the induced telluric current due to the high frequency fluctuation of conductivity
in a fault zone have been proposed. In this study, we calculated electromagnetic anomalies using a simple fault model
and investigated the possibility of significant perturbation. Since low frequency electromagnetic fields are modulated by
the high frequency oscillation of conductivity and the modulated fields are concentrated in a narrow ULF band, the
electromagnetic fields in ULF band could be perturbed significantly. The amplitude of electromagnetic field anomaly
depends on various factors: the geometry and conductivity of fault zone, the magnitude and frequency of conductivity
fluctuation, the resistivity structure of crust or mantle, the frequency bandwidth of observational data and so on. Therefore,
it is strongly required to reveal the deep resistivity structure of crust as well as the structure of fault zone and to select
the optimal observation frequency band for the observation of electromagnetic activities related with earthquakes.

Keywords : Geomagnetic field, ULF band, Electrical conductivity
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Fig. 1. Schematic behavior of the modulated electromagnetic field
by the conductivity fluctuation in the case of (a) w<<wy and (b)
w>>w;, where and are the frequencies of electromagpetic field and
conductivity fluctuation, respectively.
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