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Summary

From several years ago the properties of snow cover and their changes under natural
conditions have been investigated at Toikanbetsu where the Avalanche Research Station
of the Institute of Low Temperature Science was established in 1965. In the winter of
1967-68, the snow depth was recorded continuously by a snow camera which was devised
to take recording pictures of a snow pole automatically twice a day. The properties of
snow were examined every two weeks at four research sites of A, B, C and D. The
sites A and B are on the south slope and C and D are on the north slope of the same
ridge.

Fig. 1 shows the mean air temperature, snow depth and thickness of each snow
layer at sit A. The thickness and snow types of each layer at the four research sites
are illustrated in Fig. 2. Figs. 1 and 2 show the date of accumulation and the course
of metamorphosis of each layer throughout the winter season.

Fragile layers of depth hoar were found near the ground every winter at all sites.
The density and hardness of this snow were smaller than those of snow in the upper
and lower layers. (Fig. 3)

The snow from which the depth hoar was derived accumulated at the beginning of
winter and thereafter melted and refroze. First the snow changed into very coarse
granular snow containing large air voids. Next during the cold spells of mid-winter
the snow underwent a process of cold-metamorphosis and some of the snow particles
changed into depth hoar crystals under a steep temperature gradient. The large air
voids between the particles of very coarse granular snow favoured the growth of depth
hoar crystals.

The snow in each layer was classified into 5 types according to the mode of changes
in the form of snow particles by constructive metamorphism (Figs. 4, 5). Each type of
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snow showed characteristic variations in density and hardness throughout the winter
season (Fig. 4). At Toikanbetsu, two types of depth hoar crystals were found, solid type
(column or thick plate) and skeleton type (cup or scroll). (Fig. 5-2, 3, 4, 5). The hard-
ness of the snow layer of the depth hoar was smaller than that of dry fine or coarse
granular snow of the same density (Fig. 8. The decrease in the hardness of the skele-
ton type depth hoar with time is shown in Fig. 4-5. But some layers of fine granular
snow did not change their grain shape even by the end of winter when the snow was
wet by melt water while the hardness was several times larger than that of the snow
layer of the skeleton type depth hoar.

The date of the occurance of ground avalanches on the south slope for the past
three winters shows that the snow cover withstood avalanching for a considerable length
of time when the density of the fragile layer was large. In Fig. 7 the ratio of hardness
to water equivalent (log R/MW) is plotted against time and it was noted that avalanches
occurred when the value of the ratio decreased below 0.1 at the avalanche starting zone.
(R ; hardness measured by Kinosita’s hardness meter g/cm?, MW ; water equivalent of
the snow cover deposited on the fragile layer and measured perpendicularly to the slope

g/cm?)



