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Summary

Daily amount of melting at the bottom of a snow cover during the winter and its variation
from December to April were observed in Moshiri, Hokkaido, since December, 1979. The
results obtained during two winters of 1980-81 and 1981-82 are reported here.

A set of two shallow lysimeters, each 90 x 90 cm wide and 10 cm deep at its center, was
buried in the surface layer of the ground for snow observations in fornt of the Snow Melting
Research Station in Moshiri. Meltwater which percolated into the lysimeters was led to rain
gauges set at the basement of the station through plastic tubes 14 m in length and the amount
of percolation was recorded on long-term recorders. Such bottom melting of snow is considered
to be caused by the net amount of conductive heat which is supplied from the ground to
the bottom of snow and flows upward within the snow cover. The amount of conductive
heat flux in each of the ground and the snow cover was also continuously observed. One
of the two sensors for measuring heat flow was buried at a depth of 10cm in the ground
prior to snow accumulation and the other was set in the snow cover at a height corresponding
to a water equivalent of about 70 mm, which is nearly the total amount of bottom-melt dyring
the winter in the test area.

Variations in the amount of daily bottom-melt during the first and second winters are
shown in Fig. 1(c) and Fig. 2{(c) respectively. The amount varied largely with time during
the early period of the first winter and reached nearly zero on Jan. 20, 1981. The rate of
bottom-melt in the second winter was found, on the other hand, to be much greater than
that in the first winter especially in January. It decreased gradually from the largest value
in the first stage of the winter and reached the minimum in February increasing again toward
the melting season. Such a difference in time variations in bottom-melt between different
years might be roughly undgrstood by large difference in snow depth between two winters
as shown in Fig. 3(b) and was found to be quantitatively explained by conductive heat flux
both in the ground and within the lower part of the snow cover. The flux in the second
and first winters is shown in Fig. 4 (a) and (b) respectively. The flux difference 4Q¢ between
the heat flux in the ground Q¢ and that in snow Qs divided by the latent heat of the ice
melting Ly, gives the approximate amount of bottom-melt. Time variations in daily bottom-
melt estimated by 4Qq/L, for the two winters are shown in Fig. 4(c) and are compared
with the results of direct measurements using lysimeters which are shown in Fig. 5 in the

same manner as in Fig. 4 (c).

The monthly average of daily bottom-melt was found to be in a range of 0.37~1.04
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mm-d~! for the second winter and 0.26 ~0.78 mm-d-! for the first winter then the four-month
averages were 0.61 mme+d-! for the former and 0.44 mm+d-! for the latter. Estimation of the
rate of bottom-melt during the period of heavy surface melting is made possible only by heat
flow observations. The monthly averages for April 1~30 in both years were about 0.5 mm«d?,
which may be approximately equal to the seasonal average under normal conditions in the

test area.



