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Summary

The down-slope glide motion of a snow cover on the ground was investigated at
Toikanbetsu, northern Hokkaido, in the winter of 1973-74. Glide shoes were used for
the measurement of glide motion of the snow cover as shown in Fig. 1. The move-
ment of a glide shoe was transferred by means of a steel wire tied thereto to a trans-
mitter anchored under the ground. An electrical signal was generated by the trans-
mitter every 5mm movement of the glide shoe and was recorded by an electrical digital
counter in the station. _

Two sites A and B were used to observe the glide movement on the south slope
inclined about 30°. The glide shoes A-1~A-5 were on site A and aligned at an
interval of 8 m along the fall line of the slope, starting at the ridge downwards. The
same arrangements were made for the glide shoes B-1~B-5 on site B. The distance
of sites A and B was 90 m horizontally.

Glide movements with time at sites A and B are shown in Figs.2 and 3. An
avalanche occurred near B-3 and B-4 at the end of January, near B-2 at the beginning
of March, and near A-4 and A-5 at the end of March But it did not occur near A-1
and A-2 in this winter season.

Fig. 4 is a picture of the bottom surface of the snow cover near site B, which was
gliding for some distance on the slope of bamboo bushes. It has moved from the left
to the right hand side in this picture, and the bottom surface looks very smooth and
slippery by the glide motion as shown.

We assume from this observation of the slippery bottom surface of snow that the
coefficient of gliding friction decreases in proportion to the glide velocity v. Another
assumption adopted is that the resistant force working on the gliding snow cover in-

creases in proportion to v.
The following equation of the glide motion is derived from the above mentioned
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assumptions :

Th%% = Thgsin0—(g—ayv)Thg cos 0—a,v,

where 7: density of the snow cover
h: thickness of the snow cover
¢ coefficient of static friction

a; and a,: coefficients of gliding friction and resistant force regarding
the glide velocity, respectively.

When we write m=17h, S=g (sin 0—p cos ¥/), p=a,¢ cos (/—-%, the equation becomes:

—dd% = f+pv.

Resolving this equation for the initial conditions:
v=0 and =0 at (=0 (z is the glide distance),

we can get the following equations:

I

when p=*0, =x 52 (¢ —1—pt),

when p =0, x=—;—ﬁt2.

Fig. 5 shows, for example, the value of 2 for different value of p, when $=0.05.
Fig. 6 is obtained by applying the above equations to the result of glide measurements
of A-1, A-4 and B-4. As indicated by the figure, it shows a close agreement between
the measurements (solid lines) and calculations (broken lines) for such f and p.

o is positive (0.11) at B-4, where the avalanche occurred at the end of January and
negative (—0.53) at A-1, where it did not occur in this winter.



