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Summary

The field observations of displacement, strain and glide of snow cover on the slope
were carried out at the Avalanche Reserch Station, Toikanbetsu, northern Hokkaido.

A snow pit was made and targets were inserted on its vertical wall which was cut
perpendicularly to the contour line of the slope. Small columns of porous polystyrol
were used as targets (1X1X7cm). Targets inserted on the snow wall move with snow
cover to the direction of downhill and displacements of targets were measured every
several hours. Two kinds of apparatus were used to measure displacements. One is
a micrometer which is used for stereo-photogrammetry (the minimum scale 0.05 mm)
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and the other is a traveling microscope (the minimum scale 0.01 mm) as shown in Fig.
1 and Fig. 2.

A micrometer was fixed tightly pararel to the slope on a wooden stand. In Fig.
1h, P, is the initial position of a target and after certain hours it moves to P, by snow
creep and glide motion. 131—1’)2 is a vector of displacement of snow cover. We can
get the component d in the direction of the slope line by turning a screw A of the
apparatus. The coordinates of targets and vectors of displacement are got with the
traviling microscope.

In Table 1, snow depth, positions of targets and their velocity of displacement of
each observation are shown. Nos. 1, 2 and 6 are measured with the micrometers and
Nos. 9, 10 with the traveling microscope. Fig. 3 shows the relation between the veloc-
ity of displacement (V) of targets A, B and the air temperature (7) of No. 2 in the
table 1. Xd is the tolal amount of displacement. Target A is set 1.4m upward and
B is set 0.5 m downward along the slope from a fence for the avalanche control which
is situated 40 m downward from the ridge.

In Fig. 4, the result of displacements of No. 9 measured with the traveling micro-
scope is shown. P and V are components of the vector of displacement R, and P,
V and R are the mean velocities of four targets (2, 3, 4 and 5), respectively. P,~ P
represent the mean velocities of displacement of individual targets to the direction of
slope within the entire period. .

Strain and strain rate are also measured on the wall of the snow pit by the
following two methods:

1) Two targets separeted 3~5m from each other are inserted in the same snow
layer of the vertical wall. The span between the two targets is parallel to the maxi-
mum slope line and the length of the span was measured with a steel tape pulled
from both side under the constant tension.

2) With the traveling microscope the strain of a short span (10 cm) was measured
also.

In Table 2, the results of strain are shown and observation of No. 2’~No. 8 are
measured with a steel tape and those of Nos. 9, 10 are measured with the traveling
microscope.

In Fig. 5, tolal strain X¢, strain rate ¢ and temperature T, are shown of No. 3 in
Table 2; a, b and ¢ mean the spans at lower, middle and upper layers of the snow
cover, respectively.

Fig. 6 shows the slope profile, displacement and strain of No. 6 in Table 2. A, B,
C and D show targets for displacement; a, b and ¢ show the spans for strain. The
velocity of displacement V., and total value of displacement X} d are shown above the
snow surface and mean strain rate (¢) and elongation (4I) of spans in the entire period
of observation are shown bellow the ground in Fig. 6. At span c the distance shortens
by 5mm and total value of displacement of target D is about 5mm smaller than c.
Near the target D several trees stood and leaves or stems of dwarf bamboos were
mingled with snow cover, while at the upper part of the slope dwarf bamboos fell
under snow cover. This caused compression to take place between targets C and D to
the direction of the slope in snow cover.
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In Fig. 7 the strain rate on the long span (28 m) and short span (0.1 m) are
compared. As shown on the right-hand side of Fig. 7, at the middle part of span c
the strains of the short spans (2-5, 3-4) were measured with the traveling microscope.
These two kinds of measurements described above were simultaneous as long as 20
hours from the start of observation; numerical values of strain rate (£.4), €@.5) on
the short spans are shown on left-hand side of Fig. 7.

The distance of glide at the bottom of snow cover was observed in measurements
Nos. 11 a and b by means of the sawdust column method, and its results are shown
on Table 1 and 2. This distance was 6 cm at point A and 23 cm at point B within 2
months and their gliding velocities were 1.0 and 3.7 mm/day, respectively. The average
strain rate between A and B is accordingly 0.5x10%/day.

According to the results of these field investigations, we can get the following
results :

1) The velocity of displacement and strain rate change in response to the air
temperature, everyday.

2) In the case of a slope with angle 30° and snow depth 1m, the velocity of
displacement of newly fallen snow is about 10 mm/day on surface layer

3) Velocity of displacement and strain rate decrease according to the densification
and settlement of snow cover.

4) At the tension zone on the slope, compression occurs under the influence of
vegetation and the irregularity of the terrain.

5} Even along the same snow layer, strain rate is not uniform, varying from point
to point.

6) The distance of glide of the entire snow cover along the gronud is not negli-
gible compared with the internal snow creep. :



