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Summary

An electrical sounding method is used for determining the scale and location of massive ice
and frozen ground in the permafrost regions. To analyze the data obtained by this method, it is
important to gather data on the direct current resistivities of various soils under different tempera-
ture and moisture conditions. This paper reports how these conditions affect the electrical
resistivity value of frozen soil.

The samples used here were Fujinomori clay, Toyoura sand, and Oketo sandy soil. Oketo
sandy soil was obtained from the site where the electrical sounding was carried out. The tempera-
ture range of the experiments was between —10 and 10°C. The volumetric water contents were
set variably between 6 and 37%.

From the experimental results, it was confirmed that electrical resistivity depended on soil
type, temperature, and water content. The electrical resistivity of the frozen soil increased when
decreasing temperature. Near 0 °C, the electrical resistivities changed drastically. Those changes
corresponded to the changes in unfrozen water content.

The degree of the change ultimately depended on soil type and water content. The change of
electrical resistivity was small for Fujinomori clay and Oketo sandy soil with a low water content.
This was due to the fact that most of soil water remained unfrozen near 0°C. The electrical
resistivity decreased when increasing initial water content. The change of the electrical resistivity
near 0 °C became great when increasing initial water content.

For Toyoura sand, the change near 0 °C was great and the dependency of electrical resistivity
on initial water content was small. This corresponded to the fact that most of soil water was
frozen near 0 °C and the unfrozen water content became very small.

These analyses showed that it was important to get information related to soil type and water
content as well as temperature to analyze the data, precisely, obtained by the electrical sounding
method.



