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Summary

For the convenience of statistics of avalanche, a tentative definition of magnitudes
of avalanche was proposed through a simple model of snow slide.

It was supposed that a snow block of mass m started to slide down the slope AB,
declination of #, from the point A of Fig. 1, and stopped at C on the horizontal plane
BC. Resistance to the motion of the snow block was supposed to be proportional to the
velocity of the snow block. Then the motion of the snow block may be described by
equations (1), (2) and (3) for the slope, (6), (7) and (8) for the horizontal plane respectively.
Under prescribed assumptions, the snow block sliding down on the slope must have a
terminal velocity if the slope is sufficiently long, and then must continue the motion of
a constant velocity. Practical terminal velocity of the snow block was tentatively selected
as 90% of theoretical value (4), and sliding distance necessary to get it was given by
equation (5). All way down from this point, the snow block keeps a constant kinetic
energy of % mVy®, V& is the practical terminal velocity, and it is the limit of destruc-

tive energy of the snow mass for this slope. Energy diagrams for three cases of constant

slope were illustrated by Fig 2.

(a) With no destruction along the course.
(b} With a destruction at the upper part of the slope.
(c) With a destruction at the lower part of the slope.

Muximum running distance of the snow block on the horizontal plane after this slope
was given by equation (10).
This discussion was conducted under an assumption of the resistance to the motion
of the snow block could be expressed by an icreasing function of velocity.
Three magnitudes describing scales of an avalanche were proposed as followings :
1. Mass Magnitude (M.M.)
This is the measure of mass of avalanched snow, taking common logarithm of it
(Fig. 3).
MM. = log,, m (13)
where m: mass of avalanched snow, in ton.
2. Potential Magnitude (P.M.)
This is the measure of total works done by avalanched snow consuming its potential
energy (Fig. 4).
P.M. = log,, mgh,, : (14)
where g: acceleration of gravity.
h: vertical distance between the centers of gravity of avalanched snow
in pre- and post- avalanching, in meter.
3. Destructive Magnitude (D.M.)
This is the measure of maximum destructive power by snow sliding for given mass

of sliding snow and given slope.
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D.M. = log,, % mg V'
= log,o ﬂkﬁ’- sin® # (17

where VE . practival terminal velocity
k: resistance coefficient
¢: declination of slope

Further study is necessary to decide the form and value of .

Some examples of classification of avalanches by M.M. and P.M. were given by the
table 1. As a result, the values up to 6 for MM. and up to 9 for PM. are big enough
to express the scale of usual avalanche.

We have to pay a particular attention to the destructive power by avalanche wind.
Ogasawara® has suggested a mechanism of generating the avalanche wind by airborne
type of surface avalanche of new snow. He treated this type of avalanche as a com-
pressive heavy fluid, and suggested the avalanche wind could be generated explosively
after adiabatic compression when the avalanche hit barrier. This also should be a very

important and interesting problem to be studied.



