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Electromagnetic Tomography Using Finite Element Method
Jeong-Sul Son", Yoonho Song®, Jung-Ho Kim"

YGeotechnical Engineering Division, KIGAM
IGroundwater & Geothermal Resources Division, KIGAM

Abstract: In this study, we developed the 2.5D EM modeling and inversion algorithm for cross-
hole source and receiver geometry. Considering the cross-hole environment, we use a VMD
(vertical magnetic dipole) as a source and vertical magnetic fields as a measuring data.
Developed inversion algorithm is tested for the isolated block model which has a conductive
and a resistivity anomaly respectively. For the conductive anomaly, its size and resistivity are
inverted well on the inversion results, while for the resistive anomaly, the location of anomalous
block is shown on the inverted section, but its values are far from the exact value. Furthermore,
artificial conductive anomalies are shown around the resistive anomalous zone. If we consider
the inversion artifact shown in the test inversion of restive block, it is almost impossible to
image the resistive zone. However, the main target of EM tomography in the engineering
problem is conductive target such as fault zone, and contaminated zone etc., EM tomography
algorithm can be used for detecting the anomalous zone.

Keywords: Cross-hole, Electromagnetic tomography, VMD, Finite Element Method.
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Fig. 1. A isolated body model to verify the characteristic of developed inversion algorithm (a). A

Half-space 100 Q-m

conductive anomaly is embedded in the homogenous half space. (b) shows inversion results for the
model shown in Figure (a). (c) shows rms misfit with iteration counts.
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Fig.2. A isolated body model to verify the characteristic of developed inversion algorithm (a). A
resistive anomaly is embedded in the homogenous half space. (b) shows inversion results for the model
shown in Figure (a). (c) shows rms misfit with iteration counts.
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