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Summary

Observation of high-speed avalanches, which frequently break out in Kurobe Canyon,
North Alps of Japan, Honshu, were carried out in the winter of 1973-74 on the basis of
the results of observations conducted in the previous winters of 1971-72 and 1972-73.

In this winter, it was observed that the accumulation of snow amounted up to
twice or three times in depth of those in the previous winters at Hitomi-Daira, Shiai-
Dani valley and other places in the Kurobe district, and numerous large avalanches
broke out in the North Alps district. Seven large avalanches were recorded/observed
on the morning of February 9, 1974, in an area of Kurobe Canyon and its vicinity; it
is reasonably presumed that a number of unobserved avalanches other than these would
have been released on this morning in the surrounding areas from the condition of
weather and snow fall at that time.

Three avalanches, Nos. 1, 2 and 3, were detected by two transducers, a load-cell
and a stress-gauge, and recorded by a data-recorder (Figs. 5 and 6) at the avalanche
observatory of Shiai-Dani valley. The results are given in Fig. 7, and Table 3.

1. The duration of the avalanche # (seconds) is given in the third column of Table 3.

2. The impact force of each avalanche was analyzed. There was a general pattern,
as shown in Fig. 7; namely, in the first half of its duration, the impact force varied
with high frequencies of the order of 20 Hz and the peaks of the impact force rose
from and dropped down to the zero level, in general, while in the second half it
varied with low frequencies of the oder of several Hz and the peaks appeared above
a continuous value of loading, scarcely hitting the zero level. From such a common
pattern, it was presumed that these three avalanches had a similar structure of
motion ; namely, the first half of the avalanche consisted of a discontinuous flow
of moving bodies such as snow blocks and air masses, while the second half con-
sisted of a continusus flow of snow mixed with snow blocks.

3.  The maximum impact force of an avalanche Ppnay (ton/m?) was measured by two diffe-
rent types of transducers, a load-cell and a stress-gauge, the results of which are given
in the fifth and sixth columns of Table 3, and the ratio of them in the seventh.
(A penetrometer, steel cone-aluminum plate type, set on the same base as the two
transducers {Fig. 5) recorded a loading of 97.7 ton/m?.)

4. As an approach to study the momentum of an avalanche, a tube of flow of snow/
air-mass which hits a transducer was considered in the mass of the avalanche, and
was named a tube of avalanche flow. Supposing a tube of avalanche flow to be
a single moving body, impulse of the impact force of the tube of avalanche flow
was calculated from the record of the transducer. Then, the intensity of impulse
of an avalanche was defined by the impulse by a tube of avalanche flow with a unit

cross sectional area, as
4
1=S Pdt,
0
where [ is intensity of impulse of an avalanche (ton-sec/m?), P impact force (ton/m?),

and ¢ duration (seconds) of the avalanche. A practical problem has remained un-

solved as to the position of the transducer to an avalanche which is essential for
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the discussion of the momentum of an avalanche as a whole, change of which is
given by the impulse.

5. Two types of destructive actions by an avalanche were considered from the general
pattern of the impact force of the avalanche; the one is instantaneous destruction
by the impact force at its peak, the other is destruction by the impulse of the
avalanche. The largest impact force 134 ton/m? was observed in avalanche No. 3,
the duration time of which was only 4 seconds, while the largest impulse of 389
ton-sec/m? by avalanche No. 2, as shown in Fig. 7 and Table 3.

6. A sudden and big change of the atmospheric pressure of —21 mb or more was
clearly observed, as shown in Figs. 9 and 10: it was presumed that such a change
of the atmospheric pressure was caused by a big and fast avalanche, e.g. avalanche
No. 2 and others, which passed by the observatory. A finer observation with more
sensitive apparatus is necessary to discuss this phenomenon in more detail.

A penetrometer set in Azowara-Dani valley recorded a loading of 210 ton/m?.



