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Studies on the Mechanism of Occurrence of Avalanches (2nd Report)

——Observation by Helicopter of the Avalanche of New-Snow Type—

By Mikio Shoda

Railway Technical Research Institute, Japanese National Raituays, Tokyo

Abstract

This paper presents the results of aerial observation of naturally released new-snow type ava-
lanches in the region of the watershed of the river Tone during the winter 1964—1965, the third
winter of a three-year project for avalanche studies made by request of the National Research
Center for Disaster Prevention of the Science and Technology Agency of the Japanese Government.

Observations and photographs of various avalanches occurring in the mountainous region (alti-
tudes being 1,000-2,000m) were made from a Bell-KH4 helicopter stationed at the Shiozawa
Research Station, and have confirmed the results of the observations in the second winter of the
project. Panoramic photographs like Photos 5—11 were praciically used in the aerial observation
and very useful for determining the locations of avalanches.

There are two directions in the improvement of the avalanche forecasting. One is to analyse the
influence of terrigenous factors upon avalanches and the aerial photographic survey in winter will
be most eifective to solve this problem. The other is to anazlyse the meteorological conditions
(including snow conditions) correlated with avalanche phenomena. Aleng the lines of the latter
direction, some observations also were carried cut as follows :

Air temperatures at several spots in the region, summits of Mt, Atera (1,509 m), Mt, Ozawa
(1,944 m) and Mt Karasawa (1,%00m), and the saddles (about 1,700 m) near Mt. Echigesawa
(1,860 m) and Mt. Haibuki (1,810 m), were measured by using a self-recording thermometer and five
maximum and minimum thermometers (Photo 8). The self-recording thermometer on the summit
of Mt, Atera worked good, as shown in Fig. 5.

Vertical distribution of air temperatures in the range lewer than 2,500 m was measured by using
the helicopter, over thirty times during the observation period. The altitude was measured by the
altimeter of the helicopter adjusted whenever a landing was made, The thermometer used in the
measurement was attached to a door of the helicopter, and the bulb was covered with a semicylin—
drical metal plate so as to shade the solar radiation and to ventilate better. The result was
quite good. The accuracy was about £ 1.0°C, The readings of the thermometers set at the summits

— 81 —



bR T A BERET AT (F 485 pisivEnRannus #1005 1968

and saddles were compared with those of the thermometer attached to the helicopter,

On the other hand, meteorological data were obtained also at several stations, and snow depth
data of these stations are compared in Fig.3, Sudden decreases in the curve for the Shimizu pass
were caused by southerly wind, and warm and fine weather of the days.

Air temperature, global radiation, net heat exchange and the earth temperatures at 25-cm
and 75-cm depths under the ground were measured by resistance thermometers, an Eppley pyrhe-
liometer and a Beckman & Whitley thermal radiometer at the Shiozawa Snow Research Station.
In order to aveid undesirable disturbances by rain and snow, these instruments were covered
with air curtains blown off from two nozzles installed at the top of a frame (Photo 5 and Fig. 4).
Omne of the results is shown in Fig. 5, where the air temperature curves obtained at Shiozawa
{200 m) and Mt. Atera (1,508 m) are compared.

The relationship between the air temperature and the altitude Is very important for presuming
the air temperature at the mountain slopes where avalanches have been observed from the contin-
uous data observed at the Shiczawa station. Assuming the linearity of the relatjonship, which was
to some extent confirmed by the measurement of the vertical distribution of air temperature by
the helicopter, the result obtained from Fig. 5 is as follows :

The mean value of the temperature lapse rate is about 0. 6° C per 100m in the difference of
aititude during a speil of snow storm when northerly or northwesterly wind is prevailing, and
about 0.4°C per 100m when southerly or southeasterly wind is prevailing. Se it may be concluded
that the difference of air temperature between Shiczawa and the mountainsides where avalanches
can be found is about 10°C on days of snow and 7°C on fine rainy or cloudy days. Air temperature
at Shiczawa rises sometimes up to +7°C even in midwinter, so that it will be possible on a fine
day with southerly wind that the snow surface on the mountainsides higher than 1,500m is
thawed by the warmth and the solar radiation. Thus, a sheet of sun crust as Photo 12-¢ becomes
o cover over the slope. This is one of the typical courses of building up a slide surface of slab
avalanche,

Sometimes, snow samples from directly above the starting face of slab avalanche were brought
o the Research Station and microphotographs of the structure of snow layers around the slide
surface were taken in cold rooms of the station. Typical examples of them are shown in Photos 3
and 4.

Several concrete examples show that the stratification of snow layers around a slide surface is
such that a distingdishable layer, about 5mm thick and consisting of granular snow (coarse and
rounded grains of ice), lies between layers of fine, felt-like snow, and the boundary of the layers
is easily sheared off by hand. So far no “depth hoar'” has been observed around the slide surfaces
in this district. So, this construction of snow layers may be regarded at least at one of the typical
stratifications of slide surface of slab avalanche, because it is obvious from the photographs that
the granular snow layer between the felt-like snow layers is built from fine-grained saow through
the melting and refreezing processes and is originated from the above-mentioned sun crust,
Further, it is interesting and suggestive that some of the snow particles in Photo 4 are elongated
in the direction parallel to the snow layers (namely the direction of the slope) and tensile
fractures in the same direction can be found here and there,
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An avalanche, and sampling from its slide surface (March 23, 1965).
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and the secondary slide surface to be that of February 21.
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HFR—2 ETAVMORTHEE ab-BEFH, c d e #E f-BEMHEFE, %1 %A1 mn
Granular structure of the primary slide surface. a, b--by shadow photographing ; ¢, d
e--by contact photographing ; f---by microphotographing ; each graduated in mm.
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a :FG, b:EF, fREATCT] B#E 1 mm
Granular structure of the primary slide surface. As is clearly shown in the shadow
photographing (c), it is of a double structure.

a shows the sample G and b the sample F; each graduated in mm,
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FE DIk (i)

Enlarged sample F (the central part).
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5E9 (20~35) 5 : R o A N B RS
5E10(1 ~ 35) 2 e g R AT e v

EE—4 FlFbEoRTFEE a--HBEE, bBE, c-HMETEE
Granular structure of the secondary slide surface.
a---by shadow photographing ; b---by contact photographing ;
c---by microphotographing.
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Enlarged central part of the sample N.
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Teith ORI 5H%E (1)—H5H

65H49(14)

MAR. 15

MAR. 15
HE12 a--#ERIL, HEAHE Lo BREE (R ID
b ARLFIHICT, BREHOSSEITY ZHEH
c-Hvrs ALt KT/HEHEREICT
a shows the wind ripples, b the wind ripples grown up in a snow
and wind storm, and c¢ the sun crust.



