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Summary

Observations of high speed avalanches which frequently broke out in Kurobe Canyon,
the North Alps of Japan, were carried out in the winters of 1975-76 and 1976-77 on the
basis of the results of observations conducted in the previous winters since 197179,

Three avalanches assaulted the observation site at Shiai-Dani Valley, Kurobe Canyon, for
each winter, namely % 76-1, § 76-2 and # 76-3 in the winter of 1975-76, and % 77-1, £ 77-3
and ¥ 77-4 in that of 1976-77.

1. General condition of the winter: The winter of 1975-76 was fairly warm with a less
snow depth than normal, while that of 1976-77 was very cold with a normal snow depth,
as shown in Figs. 1 and 2.

2. Wave pattern of impact forces: The wave pattern of impact forces of the avalanches
#76-1 and -2, and ¥ 77-3 and -4, entried in Table 3, were recorded. All clearly showed
series of pulsive impact forces, e.g. as shown in Fig. 8, indicating that the avalanches
had no continuous torrent of snow.

3. Maximum impact force of avalanches: As shown in Table 3, most of the avalanches
recorded in these winters, except # 77-1, were fairly small ones ranging in 12-28 t/m? of
the maximum impact force, in load-cell values. The avalanche ¥ 77-1 recorded 101 and
226 t/m?® in penetrometer values, though any load-cell value was not obtained because of
an imstrument trouble. A series of experiments was carried out to check correspondence
of a load cell value F and a penetrometer value (calibrated by static loading) P. As shown
in Fig. 7, the followings were experimentally confirmed that:

i) P appears approximately equal to F, for a static froce and a dynamic force of
which wave width is longer than 0.025 sec. (Wave width was measured at the
base of a pulse.)

ii}) P appears bigger than F, up to three times, when a dynamic force, of which wave
width is shorter than 0.025 sec, was applied.

iii) On penetrometer, only a single maximum static force was recorded when static
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forces were repeatedly applied, while a cumulative effect was observed for repetition

of dynamic forces.
As shown in Fig. 8, a load-cell record of # 77-4 contains a number of big impact forces,
of which wave widths are less than 0.01 sec. Meaning of a penetrometer record for
such an avalanche is obscure.
Correspondence of wave pattern: Three load-cells, CH-1, -2 and -3, were mounted on
two trigonal pyramids made of reinforced concrete of 4 m high, M-1 and M-2, with a
5.9 m interval along the avalanche path at the observation site, as shown in Figs. 3 and
4. A clear correspondence of the impact forces were observed between the records of
CH-1 and CH-2 on M-1, but it was difficult to find a definite correspondence among
those of CH-3 on M-2 and CH-1 or -2. Comparing wave patterns of CH-1, -2 and -3,
a reasonable correspondence of remarkable impact forces was figured out, as given in
Fig. 8. Assuming that the avalanche ran down with an inclination of 30°, which is the
general inclination of Shijai-Dani Valley upstream of the observation site, and that the
avalanche had flat wave fronts perpendicular to the motion, velocities of internal wave
fronts of the avalanche were figured out, as given in Table 4.
Structure of avalanches: The structure of the avalanches # 76-1 and ~2 and % 77-3 and
-4 were presumed, from the correlation between the wave patterns of CH-1, -2 and -3.
The impact forces of CH-3 are much bigger than those of CH-1 and -2 in the former
period of the avalanche, while much smaller in the later period, e.g. as seen in Figs. 8
and 9. This fact would suggest that the principal body of the avalanche proceeded in
an air-borne motion in the former part dragging a subordinate part sliding on the snow
surface.

Avalanches which assaulted the observation site brought only a small amount of snow

debris, as shown in Figs. 11 and 12, even with the largest recorded impact force, 226 t/m?
in penetrometer value. This would also be a significant evidence for an air-borne type
avalanche.
Change of atmospheric pressure: A remarkable change of atmospheric pressure ranging
~15 and +4.2mb was recorded both by an aneroid barometer and a transducer-data
recorder system when an avalanche assaulted the observation site, as shown in Figs. 8
and 9 and Table 3. A general pattern of the change was as follows: The atmospheric
pressure dropped as soon as an avalanche assaulted, then rose further above the original
reading, and finally returned gradually to the original pressure, taking a longer time than
that of the avalanche transit.



