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Application of Geophysical Methods to Cavity Detection at the
Ground Subsidence Area in Karst
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Abstract: Investigations of underground cavities are required to provide useful information for the reinforcement design
and monitoring of the ground subsidence areas. It is, therefore, necessary to develop integrated geophysical techniques
incorporating different geophysical methods in order to accurately image and to map underground cavities in the ground
subsidence areas. In this study, we conducted geophysical investigations for development of integrated geophysical
techniques to detect underground cavities at the field test site in the ground subsidence area, located at Yongweol-ri,
Muan-eup, Muan-gun, Jeollanam-do. We examined the applicability of geophysical methods such as electrical resistivity,
electromagnetic, and microgravity to cavity detection with the aid of borehole survey results. The underground cavities
are widely present within the limestone bedrock overlain by the alluvial deposits in the test site where the ground
subsidences have occurred in the past. The limestone cavities are mostly filled with groundwater or clays saturated with
water in the site. The cavities, thus, have low electrical resistivity and density compared to the surrounding host bedrock.
The results of the study have shown that the zones of low resistivity and density correspond to the zones of the cavities
identified in the boreholes at the site, and that the geophysical methods used are very effective to detect the underground
cavities. Furthermore, we could map the distribution of cavities more precisely with the study results incorporated from
the various geophysical methods. It is also important to notice that the microgravity method, which has rarely used in
Korea, is a very promising tool to detect underground
cavities.
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Fig. 1. Photographic view of the study site. Ground subsidence (left dotted circle) has occurred in the middle of the rice paddies in the past,
and the pumping well for irrigation (right dotted circle) is situated approximately 50 m southwest of the ground subsidence location in the site.
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Fig. 4. 2-D resistivity image of the survey line 2.
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Fig. 5. Fence diagram of the 2-D resistivity data showing the
resistivity distribution of the subsurface in the site (modified from
Park er al., 2006).
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of underground cavities (modified from Park et al., 2006).
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Fig. 7. Resistivity maps at the depth of (a) 7.0 m and (b) 10.5 m, respectively. Zones A, B, and C are the likely zones of cavities present at
each depth.
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Fig. 8. (a) Bouguer anomaly map and (b) residual gravity map (dotted circle shows the likely area of limestone cavities underneath).
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