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Abstract

In order to identify the hidden disaster-causing factors of induced water hazards in a coal mine in
Zhuzhou, Hunan Province, China, the high-frequency magnetotelluric system was used to explore
the goaf area. A total of 6 measurement lines with a total length of 2.4 km were arranged, and 126
measurement points were set up to collect the ground electromagnetic signals ranging from 10 to
398 kHz. The distribution of underground medium resistivity in the measurement area was de-
termined, and the spatial location of the water-containing area was inferred based on the inverted
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resistivity profile. The inferred results were consistent with the known water bodies and existing
geological data, providing reliable geophysical data and strong evidence for the safety prevention
and control of the measurement area. The study shows that the high-frequency magnetotelluric
system can accurately locate the coal mine goaf, determine the boundary and burial depth of the
goaf, and has good shallow exploration effect under complex terrain conditions. Therefore, it has
broad application prospects in the exploration of coal mine goaf.
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Figure 1. Layout diagram of measuring lines
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Figure 2. Resistivity diagram and phase diagram of Line 1
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Figure 3. Inversion apparent resistivity section of each survey line
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Figure 4. 3D map of presumed water region
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Figure 5. Inversion apparent resistivity profile
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