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Electrical resistivity time variation of the earth"s crust reflects transport of crustal fluids,
which more or less involves phreatic eruption or seismicity. To develop a technique to monitor the
resistivity variation, this project aims to study loop-loop transient electromagnetic method. The
objective is (1) to develop a finite element time domain simulation code to calculate horizontal
transient electromotive force in the 3D resistivity distribution, and (2) to calculate expected
transient electromotive force in the 3D resistivity distribution model of Zao volcano, NE Japan by
use of the code.

We took a finite element time domain approach to develop the code, and found still insufficient
numerical precision of loop source formulation to be composed line dipole segments. In uniform
half-space resistivity, we can expect 0.987 mV at 1 ms, 0.987 us at 10 ms on 100x 100 m in 100
Ohm-m, and 98.7 mV at 1 ms, 98.7 uV at 10 ms in 10 Ohm-m, induced by 100x 100 m loop of 10 A.
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