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Revised Set of Equations Describing the Seismo-Electromagnetic Coupled Wavefield in an Ambient
Geomagnetic Field
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Temporal variations in the electromagnetic (EM) field generated by seismic waves are accounted for
mainly by electrokinetic (EK) and motional induction (MI) effects. Currently, these effects are
considered in terms of different sets of equations. In principle, however, they should be described by
a single set of equations, possibly including a new type of coupling effect. Here, a new set of equations
describing both EK and MI effects is derived, based on conventional EK coupling equations. The
solution includes a new term implying a resonance effect between the EM and the seismic wavefields.
However, the time required for resonance to reach significant magnitude is far longer than the
duration of seismic waves, so resonance may be ignored in practice. In summary, we confirm that the
conventional set of equations and most outcomes of earlier studies yield sufficiently precise results,

with the newly derived equations being unnecessary in most cases.
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