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Applicability of helicopter electrom agnetic survey for landslide
hazard assessment

NAKAZATO Hiroomi, KURODA Seiichiro, OKUYAMA Takehiko,
ITO Goichi and SASAKI Yutaka

Summary

It is important to recognize the distribution of landslide blocks for the forecast and prevention of landslide
disasters. Geological survey and air-photo interpretation are principal methods of regional scale investigations
for evaluating the risk of landslides. However, it is necessary to understand not only the characteristic topo-
graphy of landslides but also the sub-surface conditions of landslide bodies, and to evaluate a risk of landslides
for improving the accuracy of disaster forecasts. The porosity and moisture content are expected to increase
with the stage of failure within the landslide body. Therefore, landslide bodies seem to show a characteristic
value of resistivity corresponding to the stage of failure in each landslide body due to dependence of the resis-
tivity on the porosity and moisture content of the material. We propose the helicopter-borne electromagnetic
method (HEM) as an effective way to evaluate the regional risk for landslide disasters, based on the results of
the application of the HEM in a landslide area of the shear zone type, the Sanbagawa tectonic zone in Kochi
Prefecture.

The results of the HEM showed horizontally low apparent resistivity inside the landslide block, and showed
vertically high apparent resistivity in deeper areas. These tendencies show that the distribution of a landslide
soil mass can be estimated by the distribution of zones of low apparent resistivity. According to an examina-
tion of a landslide block based on borehole data and two-dimensional resistivity survey data, it was confirmed
that the landslide body corresponded to a low resistivity part of 350 Q m or less. Furthermore, we constructed
an apparent resistivity cross section along a two-dimensional resistivity survey line based on HEM data
acquired three-dimensionally, and showed that the resistivity distribution in both resistivity cross sections gen-
erally corresponded. Therefore, we clarified that the HEM could effectively determine the distribution of land-
slide bodies in the landslide areas of the shear-zone type.

In this study, we performed an HEM survey of 22.3km survey lines in the range of 2.2 km? within a flight
time of 2 hours and 20 minutes. The use of such a highly efficient survey method will be expected to applied
widely to landslide hazard assessment due to its improvement of the accuracy of section analysis and by
developing an inversion technique in the future.

Keywords[d sediment disasters, landslide, helicopter-borne electromagnetic method, resistivity
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