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Summary

On January 29, 1987, a small-sized dry snow slab avalanche, with Mass Magnitude M.M. =
2.8 and Potential Magnitude P.M.=5.8", was naturally released at the Nissho Pass, Central
Hokkaido, Japan and resulted in casualties of one killed and seven injured. It was found that
three avalanches of the same type and size were released at the same site during the last six
years, but no other type of avalanche were released at all there, and moreover all of the
sliding surface of the slab of them were depth hoar. From these facts, mechanism of an
avalanche release, principally formation of a weak layer and an unstable snow slab at this
particular site was studied by the use of the meteorological data in this district.

An ordinary magnitude of negative temperature gradient appearing inside a natural snow
cover is —0.3°C/em or so at the most, and it takes a week or so for depth hoar to grow
sufficiently under such a condition'”. Recently, it was found that depth hoar grew very quickly,

within a day or so, under some special meteorological condition'?. It appeared when a surface
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snow layer with low density and low thermal conductivity was exposed under calm and fine
weather with sunshine. Under such a condition, the surface snow layer is heated easily up to
the melting point by solar radiation®, while the snow surface is cooled by negative balance of
long wave radiation at the snow surface, between atmospheric radiation and terrestrial (snow)
radiation, which results in formation of a large magnitude of negative temperature gradient in
the thin surface layer. Sensible heat transport from the snow to the air caused by low air
temperature and/or quick drop of it works also to cool the surface. An extraordinarily large
negative temperature gradient, up to —4°C/cm, and very quick growth of depth hoar, within
a day or so, were observed at a level just beneath the snow surface under such a condition
in the field. It was also confirmed that such a thin layer of depth hoar provided an initial
sliding surface for a slab avalanche, if a snow slab was formed on it and an appropriate
trigger action was applied.

A model of formation of an unstable snow slab was made as follows:

A. A thin depth hoar layer is quickly formed, within a day or so, in a thin surface new
snow layer of a snow cover, when it was exposed under a meteorological condition
of fine and calm weather with sunshine, together with a low air temperature and/or
a large air temperature drop.

B. An unsteble snow slab is formed above the depth hoar layer by deposition of drifting

snow by a NW snow-storm/blowing-snow.

Possibility of formation of such an unstable snow slab in the case of these three Nissho
Pass avalanches was studied respectively by the use of the hourly meteorological record at
Shintoku station of AMeDAS, Automated Meteorological Data Acquisition System, 12 km NE
of the pass, together with the supplemental weather record in this district.

It was reasonably presumed by the model that the depth hoar layer which was to work
as the sliding surface of respective avalanche was formed 2~6 days before the release, and an
unstable snow slab was formed in the following few days by a NW snowstorm/blowing-snow,
as seen in Figs. 8, 9 and 10. A shear frame test by a 250 cm? frame made on two of the
avalanches showed Stable Index of the slab as SI=SFljzr=1.1 and 1.5, respectively, which
indicated that the snow slab was very unstable for both cases. All these avalanches were
released naturally without any artificial trigger, and mechanism of the initial failure of the
unstable slab was not clear.



