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Summary

Dielectric properties of two kinds of soils, Fujinomori clay and Tomakomai silt, were
measured at frequencies from 30 Hz to 100 kHz and temperatures from +10 to —100°C. The
degree of saturation of a soil sample, that is the fraction of water volume contained in pores
in the sample, was varied from 0 (dry) to 100%.

Both frozen soils showed large dielectric dispersions in wide frequency ranges, suggesting
active contributions of various kinds of charge carriers, including ions and intrinsic defects in
ice. It was found that most of those charge carriers were activated by the presence of water
molecules. The dependence of dielectric constant and conductivity on the degree of saturation
suggested three modes of water in frozen soils; they are water molecules strongly adsorbed
on surfaces of soil particles (degree of saturation from 0 to about 5%), water molecules (about
4 molecular layers) weakly bound to soil particles (from about 5 to 10%), and bulk ice formed
in pores (above about 10%). For Fujinomori clay unfrozen water was found to appear above
about —70°C.



