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Summary

A mechanically weak layer existing in a snow cover, called a sliding surface, plays an
important role in a slab avalanche release. Study on the weak layer is useful for prediction
of this avalanche release. The following are the results of such a study conducted in 1984 and
1987.

A vertical section of a snow cover at an avalanche site where a smzll slab avalanche
was released in a snowstorm on the previous day is shown in Fig. 1. A layer between the
depths of 10cm and 26 cm below the snow surface consisted of dense wind packed snow
deposited by the snowstorm. Two thin weak layers were observed at the depths about 26 cm
and 29 cm under the snow surface, and they were composed of calmly deposited large new
snow crystals with broad branches without rime. Meteorological data at a weather station
20 km far from the avalanche site is shown in Fig. 2. It was presumed from the meteorological
data that the dense slab was deposited during the snowstorm from the afternoon of the 5th
to the morning of the 6th March, and the two weak layers were formed under the windless
conditions on the 3rd and 5th of March 1987.

When the author was walking on a south slope near a mountain ridge of the avalanche
observatory in Toikanbetsu, cracks started breaking out from under his feet extending across
the hard slab 13 cm thick and the slab slid a little distance on the sliding surface. Shown
in Fig. 4 are snow pit data and the picture of the snow grains of the hard slab and the
sliding surface. It is clear from the snow grains and densities that the hard slab consisted of
wind packed snow and the thin weak layer thinner than 1cm consisted of depth hoar. From
the meteorological data at the observatory shown in Fig. 5, it was presumed that the weak
layer of depth hoar developed at a level just beneath the surface during calm and cold sunny
days between the 31st January and the Znd Febuary, and the wind packed hard slab snow
during the snowstorm from the 3rd to the 4th February.

Regarding the formation of a weak layer of depth hoar, the quick growth of this layer
in a surface new snow was observed, as shown in Fig. 6. Weather conditions of this case
are given in Fig. 7. In the late night of the 6th March, 1984, snow fell under windless
conditions and deposited a new snow layer 2 cm thick on the old hard snow surface. On the
7th, air temperature rose up to 0°C under calm sunny weather in the daytime, and dropped
down to —12°C at night. On the morning of the 8th, growth of the depth hoar crystal layer
was clearly observed at the bottom level of the new snow layer, about 1.5c¢m beneath the
surface (Fig. 6).

Observation was made of temperature distribution in the surface new snow layer under
calm sunny weather, with the result obtained as shown in Tig. 8. The sunshine to the
thermocouples was screened obliquely with a small board from the upper side of the snow
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surface to prevent it from being overheated during a period between 20 and 140 seconds
from the start. Temperature at the surface dropped rapidly down to —8.5°C, while that at
the depth 1.4 em below the surface gradually fell down to —3.5°C. As a result, a large tem-
perature gradient of —2~ —4°C/cm appeared in the surface new snow layer under such a
condition. It was considered that such a large temperature gradient resulted in quick growth of

a thin layer of depth hoar at the new snow surface layer.



