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Summary

Aiming at clarifying the depositional and melting processes of snow and the general char-
acteristics of snow covers in mountainous areas, observations and measurements were conducted
on snow stratigraphy, depth, temperature, water equivalent and type of snow every 20 days
throughout the snow season from January to May 1978, at different altitudes of Mt. Teine,
1024 m a.s.l., located immediately west of Sapporo (Fig. 1). Nine observational sites were
chosen at comparatively flat places in the sparse forest on the east slope of the mountain at
an interval of approximately 100 m in elevation from the foot (95m a.s.l) up to the summit
area (990 m a.s.l.).

The results on the changes in water equivalent of snow with time during the entire snow
season obtained at different altitudes of the slope are shown in Fig. 2. As seen in this figure,
the amount of snow accumulation is larger at higher altitudes, and the maximum water equiva-
lent is observed on the last ten days of April while heavy melting of snow proceeds in lower
altitudes.

A linear relationship is found between the water equivalent of snow and the altiude throu-
ghout the depositional period of snow, as illustrated by the regression lines in Fig. 3. It is
noteworthy that the gradient of the regression line increases with the lapse of time, which
strongly suggests that the amount of snow deposited at one snowfall is larger in higher altitudes.
This is confirmed by comparing the stratigraphy of snow covers at different altitudes observed
before and after a heavy snowfall, as illustrated in Figs. 6 and 7.

In order to clarify the effect of the topography to the deposition of snow, water equivalent
of snow was measured both on a ridge and in the neighbouring valley on the same slope.
No marked difference was found in water equivalent in both, as shown by solid (ridge) and
open (valley) circles in Fig. 5.

A linear relationship between the water equivalent of snow and the altitude is also found
during the melting season, as shown in Fig. 4. As seen in this figure the gradients of the
regression lines are almost the same (or even slightly decreases with time). The fact that
the melting rate is nearly the same regardless of the altitude (or slightly larger in higher altitudes)
seems to be curious because the air temperature is lower with increasing altitude; hence, the
melting rate is expected to be smaller in higher altitudes. This may be attributed to an effec-
tive transfer of sensitive heat into the snow surface because of the strong wind in higher
altitudes.

The metamorphic processes of snow were studied throughout the melting season in con-
junction with the thermal regime of the snow cover. The results obtained at different altitudes
were summarized in Fig. 8, where open and solid circles respectively show fine-grained dry
snow and coarse-grained wet snow, and open triangles indicate that the temperature of entire
snow cover was found 0°C. Before the melting season, a snow cover is characterized by
fine-grained dry snow and the temperature of snow is kept below the melting point of ice,
0°C, in any altitude. When the melting of snow begins, however, the temperature of snow
is forced to rise up to 0°C by the percolation of meltwater deep into the snow cover and
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the entire snow turns into coarse-grained wet snow. It should be noted that transitions from
dry snow to wet snow or from fine-grained to coarse-grained snow go up on the slope with
a speed of 25 m in elevation per day, as seen from the solid lines in Fig. 8.



