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Summary

The depth of snow gradually decreases with the lapse of time after a snow-cover forms
because of the densification of a snow layer. The results of numerical computations of depth-
density profiles of snow in the Antarctic and in Greenland have been reported by many inves-
tigators. The seasonal snow, however, covers the ground only during the winter in Japan.
Since the accumulation rate changes every day, the numerical calculation of densification is
more complicated for the seasonal snow cover than for the polar permanent snow under the
assumption of constant rates of accumulation.
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Kojima (1975) studied the densification of snow by using the viscous compression theory.
He found the empirical relation between the snow density and the compactive viscosity factor,
and he obtained a successful result in his attempt to compute depth-density profiles numerically
for the seasonal snow. This paper describes the calculation method of the time variation of
snow depth. These calculations were conducted by a conventional personal computer.

Calculation is made of the snow density and the snow depth, varying the accumulation
rate (0.1 ~1.0 cm-water/day) and the compactive viscosity factor 7, in which 7(p) =7, o is
density of the snow layer x10°kg/m? K=21.0x10"*m*kg, and 7;=0.6~2.0 x10kg+d/m?
The calculated densities of the snow cover for various accumulation rates do not vary so much
in this range, amounting only to 10~20% (Figs. 1-4).

The amount of snow water equivalent (HW) was obtained once or twice a month at one
place (A) in a watershed and the ratios of HW at (A) to HW at other places were also ob-
tained in the same watershed. Then, the variation of snow depth distribution with time can
be estimated from them (Figs. 5-7).

The data of precipitation and air temperature at local meteorological stations are available
from the monthly report published by Sapporo District Meteorological Observatory. In an
effort to calculate the time variation of snow depth at three stations by using these meteoro-
logical data, the actual snow depths were simulated fairly well by considering the ratio of the
solid precipitation measured by the snow-rain gauge to the actual one to be 0.8 or 1.0 (Figs.
8-13). _

The calculating method of snow depth during the whole snow-covered period including
the melting season should be established in future studies.



