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Estimation for electrical conductivity profile by transmittive electromagnetic wave by numerical simulation

DO mO: Separation between Transmitter and receiver, d : Variance of electrical conductivity distribution in model soil
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electrical conductivity profile by transmittive electromagnetic wave by numerical simulation
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DO mO: Separation between Transmitter and receiver, & : Variance of electrical conductivity distribution in model soil
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The accuracy of the estimation for Electrical Conductivity Profile in
Geo-environment by the Profiling of Transmittive High Frequency
Electrom agnetic Wave

- Numerical Study by Electrical Magnetic Field Sim ulation-

Seiichiro KURODA, Hiroomi NAKAZATO, Takehiko OKUYAMA

Summary

The accuracy of evaluation for the electrical conductivity profile in soil was estimated by the electromag-
netic field simulation based on finite difference time domain method. The simulation demonstrated the profil-
ing by transmittive electromagnetic wave to measure the vertical distribution of highly electric conductive
zone which is generated by the error function with dispersion of & . The accuracy of the profiling by EM wave
was characterized by 0 4/ o Which is the ratio of the variance of error function to the effective wave
length of the electromagnetic wave used for measuring. If the ratio was larger than 1/2, the error of estima-
tion by EM wave was negligible. But if it was smaller than 1/2, the error became bigger. The error depended
on the distance of propagation also. In the situation where the ratiod oqe/A o, Was smaller than 1/2, the
longer propagation distance caused the bigger error.

Keywords Electromagnetic wave, Electrical Conductivity of soil, EM field simulation, Electromagnetic wave
exploration, Geo-environment
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