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Summary

A series of field study was carried out on alpine hard snow in the area of the
Asahidake, Daisetsu Mountains, Hokkaido, during the last two winters: the first period
from November, 1970, to March, 1971, and the second period from December, 1971, to
March, 1972.

Pit observations of the snow cover in this area were made once a month through
those periods to investigate the times, conditions and processes of formation of hard
STOW.

These observation sites were set up in a location on a west mountain ridge near
the Ishimuro, a stone hut, Mt. Asahidake, the elevation of which was approximately
1700 m above sea level. The following results were obtained :

1) It was presumed that hard snow was formed during the period from the latter part
of November to the early part of December. The snow was compact in early November;
it changed into depth hoar in early December. During this period, the snow density
increased by 30~50% and the hardness of snow (by Kinosita’s gauge) by 8~30times.
Such an increase of density and hardness of snow could be caused by penetration of
water, which comes from sleet and snow melt at the surface of the snow cover because
of high air temperature early in winter, into the snow cover, thus forming ice layers.
Hereafter, no such abrupt increases of density and hardness of snow were observed
until March.

2) It was observed that formation of hard snow predominated on a steep mountain
ridge with the considerably thin snow cover (up to a thickness of 50cm) and strong
winds blowing perpendicularly to the ridge line.

A large temperature gradient is easily generated in such a thin snow cover by the
descending of air temperature and/or the snow surface radiation at night; depth hoar
is actively formed in such a snow cover.

Akitaya’s experiment? in a laboratory showed that hard depth hoar was obtained
from the snow, the density of which was larger than 0.35 g/cm® with the temperature
gradient in the snow cover, —0.5°C/cm.
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The snow of the observation site was compact snow with a density of 0.3 g/cm?® or
more and the temperature gradient generated in the snow cover was larger than the
critical value to form hard depth hoar which varied depending upon the density of the
original snow that fell in early November. Therefore it was reasonably presumed that
formation of hard depth hoar resulted in alpine hard snow. It was also considered
that strong winds played an important role to increase the density of the original snow
by wind packing action.

3) As Tusima’s experiment® showed, the hardness of snow varied depending upon the
snow temperature, whereby all the values of hardness of snow obtained by this obser-
vation were converted into the values at —5°C. The relations between density and
hardness of snow at —5°C were given in Fig. 14: the graph A was the result of the
observations in 1970~1971, and the graph B, that of 1971~1972. From these results,

empirical formulas were obtained as follows:
R=484x10'G® for period I,
R=568x10*G" for period II,

were R is hardness of snow by Kinosita’s gauge in kg/cm? and G snow density g/cm?.

As shown in Fig. 14, the result on alpine hard snow did not coincide with the
result obtained by Kinosita on the snow at a low altitude, making an intersection
somewhere around 0.3 g/cm?® in density. The alpine hard snow showed a larger value
of hardness than the snow at a low altitude for the same density of snow, if the density
was larger than 0.3 g/cm® It is considered that the alpine hard snow was formed by
considerably different processes under different conditions from the snow at a low

altitude.



