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Time-lapse inversion of resistivity tomography
monitoring data around a tunnel

In-Ky Cho, Jae-Hyeung Jeong, Gyu-Jin Bae

Abstract Resistivity tomography is very effective geophysical method to find out the resistivity distribution and its
change in time around a tunnel. Thus, the resistivity tomogram can provide helpful information which is necessary
for the effective maintenance of the tunnel. However, an air filled tunnel severely distorts tomography data, especially
when the current or potential electrode is placed near the tunnel. Moreover, the distortion can often lead to
misinterpretation of tomography monitoring data. To solve these problem, we developed a resistivity modeling and
time-lapse inversion program which include a tunnel. In this study, using the developed program we assured that the
inversion including a tunnel gives much more accurate image around a tunnel, compared with the conventional tomogram
where the tunnel is not included. We also confirmed that the time-lapse inversion of resistivity monitoring data defines
well resistivity changed areas around a tunnel in time.

Keywonds: Resistivity tomography, tunnel, time-lapse inversion, monitoring
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Fig. 1. Typical electrode arrays for resistivity tomography
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(c) Resistivity tomogram including a tunnel

Fig. 4. Numerical example showing the effects of a tunnel in the resistivity tomography
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Fig. 5. Numerical example showing the effects of a tunnel in the resistivity tomography. Low resistivity zone due to water saturation

is added on the top-left part of a tunnel
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