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Received Abstract

2 September 2021 Electromagnetic (EM) methods have been widely used to detect conductive anomalous bodies.

Final version Received Research and field surveys have focused mainly on surface or airborne EM survey, but few research

13 October 2021 and field applications for underground EM surveys have been conducted. An underground EM survey,
in which the transmitter and receiver are located in a narrow underground space, relies on a

Accepted one-dimensional (1D) survey because, unlike with a surface EM survey, performing conventional

26 October 2021 two- or three-dimensional survey is difficult. Accordingly, to interpret underground EM data

accurately, proper 1D modeling and inversion that consider the induced-currents generated in both the
upper and lower layers of the transmitter are necessary. In this study, 1D underground EM modeling
and inversion programs were developed. Then, through 1D inversion experiments on the synthetic
data, it was confirmed that frequency and time-domain underground EM surveys could effectively
recover underground resistivity stratification.
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Fig. 1. N-layered 1D model. Each layer j has conductivity o,
and layer top depth z;.
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Fig. 2. Vertical magnetic ficld 100 m from a vertical magnetic dipole with moment 1 A-m” when the source and receiver are at
surface of two-layered earth. Solid lines and open circles denote the surface and underground EM responses, respectively. The
dashed line indicates the negative response: (a) frequency-domain response and (b) time-domain response (step response).
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Fig. 3. (a) True layer model, (b) recovered model from the 1D inversion of synthetic frequency-domain underground EM data, and
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inversion.
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Fig. 8. Inversion experiment for synthetic underground TEM data : (a) true model, (b) recovered model, and (c) rms errors.
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