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Summary

Meltwater discharges through the snow cover and ground to the river. It has been shown
that a travel time of meltwater through the snow cover is of the same order as a travel time
through the ground (Fig. 1). Studied in this paper is the percolation of meltwater through
the snow cover, with an analysis of time series of the amounts of snowmelt and discharge at
the bottom of the snow cover, as well as an analysis of recession coefficients of discharge
hydrographs. Meanwhile, the discharge at the bottom of the snowcover was simulated using
a tank model.

Snowmelt percolation was observed for four winters beginning in 1984. It was warm and
the snowfall was large in the last winter, that is in 1987. But in other winters it was colder
and the snowfall was smaller (Table 2). According to snow-pit observations (Fig. 3), in 1987
the layered structure of the snowcover was inhomogeneous with a large number of layers
saturated with water, whereas in the other winters it was less inhomogeneous. The lag time
between the peak discharge at the bottom of the snow cover and the peak snowmelt at the
snow cover surface (Fig. 4) was not linearly dependent of the snow depth in the seasons from
1984 to 1987. The lag increased rapidly for the depth over 1m. Among the four seasons
the lag time was the least in the winter of 1987, which was high in temperature and large
in snowfall.

An investigation was made of the lag time between the time at which the half of the
daily total snowmelt occurred at the surface of the snow cover and the time at which the
half of the daily total discharge occurred at the bottom of the snow cover, with the following
findings. For the snow depth of 1m, the lag time was between 2 to 5 hours, and smaller
for the warmer winters (Fig. 7). The velocity, which was derived by dividing the snow depth
by the lag time, was between 0.2 m/hr and 0.9 m/hr. The velocity was independent of snow
depth in the colder winters; however, in the warmer winters it rapidly increased with decreas-
ing of snow depth (Fig. 8). It was concluded that snowmelt percolation through the snow
cover was affected by the layered structure, which resulted from climatic conditions in winter.

The recession part of the snowmelt discharge at the bottom of the snow cover was
investigated. The discharge hydrograph had two distinct recession coefficients (Fig. 10): one
for the discharge more than 0.8 mm/hr, which increased with decreasing of snow depth; and
the other for the discharge less than 0.8 mm/hr, which was about 0.2/hr, independent of
snow depth (Fig. 11).

A tank model was developed using the result of analyses of recession coefficients. The
model consisted of two tanks: the upper one had output coefficients of 0.22/hr for the snow
depth of about 1.3 m and 0.45/hr for the snow depth of about 0.7 m; the lower one had the
output coefficients of 0.2/hr, independent of the snow depth. The model simulated the dis-
charge hydrograph very well with the error of about 10% in the peak discharge amount
(Fig. 12).



