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SHORT NOTES

OBSERVATIONS OF GROUND AVALANCHES WITH A
VIDEO TAPE RECORDER (VTR)

By E1z1 AKITAYA
(Institute of Low Temperature Science, Hokkaido University, Sapporo, Japan 060)

ApsTrACT. A description is given and an analysis is made of successful VTR recordings of the process of
natural release of cight full-depth avalanches. The observations were made over 7 years on a slope, where
avalanches took place. The VTR was capable of taking a visual daytime record of an avalanche in motion
for a 12 h sequence per reel.

ReEsume. Observations sur des avalanches de_fond avee un enregistreur vidéo (VTR). On décrit et on analyse des
enregistrements recensés au VTR des processus de déclenchements naturels de huit avalanches de fond.
Les observations ont été faites durant sept ans sur une pente ot il y avait des avalanches. Le VTR était
capable de prendre de jour une vue d’une avalanche en mouvement grice 4 une autonomie de 12 heures par
bobine.

ZusAMMENFASSUNG. Beobachtungen von Grundlawinen mit einem Video-Bandrecorder (VTR). Erfolgreiche Video-
Bandaufzeichnungen des natiirlichen Abgangs von acht bodentiefen Lawinen werden beschrieben und
analysiert. Die Beobachtungen erstreckten sich iiber sieben Jahre an einem Lawinenhang. Das Videogerit
konnte eine Tagesaufzeichnung einer Lawine in Bewegung iiber eine Bandlaufzeit von zwélf Stunden liefern.

FurL-pEPTH avalanches or ground slab avalanches occur very often on mountain slopes covered with
dwarf bamboo bushes in Hokkaido, Japan. Their release process is as follows:

1. The snow cover starts sliding at an upper part of the slope; this causes the formation of cracks,
which are called glide cracks or “avalanche mouths™.

2. Gradually the cracks increase in length, width, and number.

3. Growth of the cracks reaches a point at which the snow mass suddenly moves downwards at a
fairly high speed, developing as a full-depth avalanche.

Observations and analyses have already been made on the growth of cracks as a gliding mechanism
at the snow-ground interface (End and Akitaya, 1978). Both the progress of the cracks and deformation
of the snow cover are too slow to be observed with the naked eye. It often takes several hours or even
days from the time of the formation of cracks to the time of release of the snow mass. The release takes
place suddenly and the movement of the snow mass as an avalanche is completed within an extremely
short space of time. So it is difficult to observe in detail the initiation of the release of an avalanche
without a recorder.

During the past 7 years the author has succeeded eight times in recording the release and down-slope
movement of avalanches which occurred naturally on a mountain slope.

The observations were made in a mountainous area of the Teshio District, Hokkaido, where the
Avalanche Research Station of Hokkaido University is located. The south slopes in this area have a
uniform angle of about 30-35° and they are covered only by dwarf bambc o stands 8o—100 cm in height.
Many avalanches occur on these slopes every year but none has been observed on the north slopes where
there arc large trees. In mid-winter the mean snow depth on the south slopes ranges from 80 to 120 cm.

A television camera was set up on top of the station on a ridge and directed towards the neighbouring
south slope about 400 m away ready for recording an avalanche with a video recorder; this is designed
to record three consecutive pictures per second with the time expressed in digits at the bottom left-hand
side of each picture; one reel of magnetic tape, 8 in [20 cm] in diameter, will run continuously for a
total of 12 h. When cracks were observed on the slope, the television camera was pointed at them and
turned on to record the release process of an avalanche in motion from the time the cracks were found.

After the avalanche had finished, the magnetic tape storing a visual record of the avalanche was
taken out and a new one put in ready for recording another avalanche. Afterwards the pictures were
reproduced on the screen of a TV monitor in a stop motion, so that every picture of the avalanche was
taken both by a still and a cine camera.
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The process of avalanche release, namely the transitional process from a static state to the beginning
of movement of a snow mass, was classified into three types:

Type A. Some undulations and folds caused by gliding of the snow mass are formed on the snow
cover below the cracks. A fold which has appeared in a compression zone ruptures suddenly;
subsequently, the snow slab between the cracks and the fold descends the slope. The rupture
acts as a trigger to the release of the snow slab, developing as a full-depth avalanche (Fig. 1).

Type B. Folds are formed but they do not show a typical rupture pattern. Instead, new downward-
trending longitudinal cracks are formed at both ends of the upper parts of the original cracks.
The snow slab is released simultaneously with the formation of the new cracks (Fig. 2).

Type C. The typical signs mentioned above are not recognized. The snow slab beneath the cracks
suddenly descends without any warning (Fig. 3).

Table I gives the date, type of release, and type of avalanche of the eight avalanches which were
successfully recorded.
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Fig. 1. An avalanche of type A release recorded at 11.48 h, 5 April 1979. Photographs 1 and 6 were taken with a still camera
about 2 h before and 30 min after the release of the avalanche, respectively, Pictures 2—5 were taken with a VTR, in which

numerals on the lower left side represent the time sequence in minutes and seconds. A fold indicated by “*a” on the pictures
began to collapse at 48 min 25 5. The snow slab then started to release itself as a full-depth avalanche.

Fig. 2. An avalanche of type B release recorded at 11.38 h, 18 December 1973. Pictures 1 and 6 were taken about 2 h before
and about go min after the release of the avalanche, respectively. Two new cracks “b” and “*c”, extending from the sides
of each of the original cracks, appeared at 38 min 57 s and the release of the snow slab began at the same instant.

Fig. 3. An avalanche of type C release recorded at 11.57 h, 6 April 1979. Pictures 1 and 6 were taken about 3 h before and
80 min afler the release of the avalanche, respectively. The snow slab began to release itself at 57 min o1 s without any
warning such as the rupture of a fold or the formation of new cracks, as are seen in types A and B.
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TaBLE . TYPES OF RELEASE AND AVALANCHE

Date of Type of Tipe of
Avalanche observation release avalanche
1 24 January 1973 G Dry hard slab
2 18 December 1973 B Wet hard slab (Fig. 2)
3 5 March 1975 A Dry hard slab
4 16 March 1978 A Dry hard slab
5 21 February 1979 B Dry hard slab
6 5 April 1979 A Wet hard slab (Fig. 1)
A 5 April 1979 B Wet hard slab
8 6 April 1979 C Wet hard slab (Fig. 3)

It was discovered from the pictures taken that the mass of a snow slab sliding along the slope was
rigid for 3 or 4 s after release began and that thereafter it began to disintegrate into smaller discrete
blocks, which rolled over each other in a turbulent motion. But the front face of the turbulent flow could
not be followed because it was off the TV screen. The relationship between the time elapsed and distance
travelled from initiation of the slide motion was estimated from both the slope profile and the pictures.
On the assumption that a constant resisting force was applied to the sliding slab by kinetic friction, as
stated by Mellor (1968), the frictional resistance may be significant in slow-speed sliding.

The distance § of the sliding snow slab a time ¢ after the start of release is:

S = Lgt®(sin a—p cos &),

where « is the angle of slope, and p is the coefficient of kinetic friction. Values for the coefficient p,
obtained from the equation using data for the three avalanches 1, 2, and 3 in Table I, are given in
Table II.

TasLE II. COEFFICIENTS OF KINETIC FRICTION
oBTAINED FROM VTR PICTURES

Avalanche t S a m
E] m deg
1 4 21 36 0.40
2 3 13 335 0.31
3 4 15 29 0.33
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