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Résumé

Snow cover deposited on an bpen field changes its properties. There are many kinds
of snow with different natures. It is of great importance to find a way of classifying the
type of snow of different natures. Many attempts have been made to find out quantities
suitable for snow classification, but no other quantities than density and temperature
have been used in practice, which is insufficient for this purpose. The preseent author
made measurements on the propagation of sound wave in snow with a hope that it
may he useful for snow classification and for the solution of many other snow problems .

In the first place the velocities of sound were measured. Measurements were made
directly on the snow cover deposited on the open field. Two microphones were buried
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some distance apart in the snow cover and an explosive sound was produced in a hole
made in it near by them. (cf. Fig.1la) The time of propagation of the sound wave from
one microphone to the other was measured by an electromagnetic oscillograph and the
velocity was given by the ratio of the distance between the microphones and the time
of propagation.

We found that there were three paths of sound from a sound source to a microphone
(cf. Fig. 1a). The first path was in the snow layer only. In this case the velocities of
sound were in the range from 190 to 240 m/s in accord with the values obtained by
other methods. The second path was in the air at first and then in the snow layer
near the microphone.

The path in the air had at Teast one reflection, so that the appearent time of pro-
pagation was longer than that of the minimum path which was assumed to have no
reflection. The third path was considered to be in the layer of ice crust under the
snow layer and the apparent velocities were about 700—1000 m/s.

Another experiment was performed in a room of the laboratory. A long wooden pipe
(10 x10% 100 cm3) was filled with snow and a sound source of variable frequency v was
placed in front of one of its ends. Two micorophones were buried in the snow at a distance
of I apart from each other. The electromotive force produced by one of them was used
to move the light spot of a cathoderay oscillograph horizontally and that produced
by the other was used to move it vertically. The light spot generally runs along an
elliptic path but the path is straight if the condition L=n¥V /v is fulfilled, where V
is the sound velocity in snow and n is an integer. By continuous variation of frequency
of the sound source we can obtain the v satisfying this condition and this value of v
gives the value of V.

One and the same sample of snow has a constant V for the rangé of frequency
from 0.5 to 6 kc /s but different samples give very different values of Vextending from
150 to 300 m/s. V is so sensibly affected by the structure of snow that no definite re-
lation between them has yet been found. But it can be said that snow has the following
qualitative properties.

(a) The larger the snow density ¢ the smaller is the velocity V for the same kind
of snow. For example, two samples of compact snow taken out at the same spot of
snow cover, one of them being more compressed than the other, gave: V=277Tm/s,
0 =0.125 g/cc and V=207m/s, 0 =0.28g/cc.

(b) The larger the ice crystals composing snow, the larger is the velocity for snows
of the same density, For example, a sample of granular snow composed of comparatively
large ice crystals gave V =245m/s, 0 =0.25g/cc and a sample of compact snow com-
posed of comparatively small ice crystals gave V =207m/s, ¢ = 0.28 g/cc.

(c¢) The velocity in compact snow is increased as its temperature is increased. The
same sample of compact snow had a velocity of 230m/s at —23.0°C, while a velocity
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of 247m/s at 0°C when it was slightly wet. The velocity in granular snow shows
scarcely any change with temperature. A sample of granular snow had the same
velocity at 0 °C and —17.0°C.



