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Summary

Characteristics of a snow cover were investigated in the melting season during the last
five winters beginning the winter of 1976-1977 in a plain field of Hokkaido. Most of obser-
vations were carried out in March and April, when the snow cover began to wet, using
devices including the Ramsonde, snow sampler and caloric meter. Ram hardness, mean
density, snow types, stratigraphy and free water content of the snow cover were measured
with those devices, with the following results obtained from the observations:

1. A marked change occurs in Ram hardness by melting of snow in the daytime and
refreezing at night due to a change in air temperature below and above 0°C in the early
stage of the melting season (Fig. 1). On the contrary, as air temperature rises above 0°C
during the entire day in the late stage of the melting season, a small change takes place in
Ram hardness as a result on an increases in free water content in snow. Mean values of
both Ram hardness and free water content are plotted against the lapse of time in Fig. 2,
which shows that the hardness does not change so much as in the early stage shown in Fig. 1
and is inversely proportional to the water content except the plot in a rainy day shown with
an arrow.

2. Relations between hardness and free water content in individual layers, 50, 40 and
30 cm in height, of the snow cover in Fig. 2 indicate that the hardness decreases with an
increase in water content except the plot in the rainy day (Fig. 3). It is concluded that a
rapid increase in water content as a result of a rainfall starting two hours earlier does not
lead to a decrease in hardness. The relation between hardness and water content is given
by the following formula:

R = Ry—aW
where R: Ram hardness in kg,
Ry: Ram hardness of dry snow at 0°C,

a: regression coefficient (0.6 —0.9 in coarse-grained granular snow),
W: free water content in %.
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3. Figure 4 shows mean values of both Ram hardness and density of wet coarse-grained
granular snow at the last stage of the melting season all over Hokkaido. Metamorphosed
snow from depth hoar is smaller in hardness and density than that from fine-grained compact
snow.

4. Figure 5 shows the maximum mean Ram hardness throughout the each stage of the
winter season, from which it is clear that hardness can be classified into three types based
on the stage of metamorphosis. In midwinter fine-grained compact snow shows the maximum
hardness of dry snow (O Q); in the whole stage of the winter season the snow cover composed
of wet granular snow at the upper half and dry compact snow at the lower half which appears
in early spring shows the maximum hardness (A A); meanwhile, wet granular snow throughout
the snow cover appearing in late spring shows the minimum hardness (@ ®).

5. The relation between Kinoshita’s hardness and free water content was examined in
laboratories. Snow blocks of fine-grained compact snow stored in a cold room were brought
out, whereupon each was left alone above 0°C at a room different in temperature from each
other. Then, measurements were made of hardness and water content as a snow block

underwent a melting process. These results are illustrated in Figs. 6 and 7. The relation
between Kinoshita’s hardness and free water content is given by the following formula :

H = Hoe“"W
where H: Kinoshita’s hardness in kg/cm?
H,: hardness of dry snow at 0°C,

a: regression coefficient (0.1 —0.2 in fine-grained compact snow),
W: free water content in %.



