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Summary

Assuming that the liquid (unfrozen) water content of frozen soil is a function of tem-
perature and that a thermal gradient in frozen soil induces not only heat flow but also inde-
pendent liquid water flow, we deduce an equation of thermal conduction in frozen soil, eq.
(15), which shows that both the volumetric specific heat and the heat conductivity of frozen
soil should be modified as indicated by egs. (13) and (14). Since the modification is only for
soil in a frozen state, the experimentally measured specific heat and heat conductivity of wet
soil should show discontinuities at the melting point. The dicontinuity of specific heat has
been well known, while that of heat conductivity has been little noticed.

In order to look into the latter discontinuity, we measured the heat conductivity of wet
soil around the melting point. The results are shown in Table 1, where at least the soils
of 48% and 62% in volumetric water content seem to show the discontinuity.

Using simple but reasonable assumptions, we estimated the values of % in eq. (14) and
obtained the values of A at around —0.6°C as shown in (31). The driest soil, 290% in volu-
metric water content, has a smaller value of 4 than others, though the soil should have the

liquid water content as others. The reason is not clear.



