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Mathematical Model of Snow Gliding

By

Yasuaki Nohguchi
Institute of Snow and Ice Studies, National Research Center for Disaster Prevention,

Nagaoka, Niigata-ken, 940

Abstract

The snow cover on a slope tends to glide down slowly. The glide velocity
1s not always uniform but decreases or increases according to changes of
conditions, and it is known that the gliding motion of snow is accelerated before
a full depth avalanche is released. The purposse of this paper is to propose a
fundamental model to describe snow gliding motions including nonsteady
motion.

Let f and R denote a driving force and a resistant force on a ground surface,
respectively. Suppose that R is the function of the velocity v and the real
contact area A, the equation of motion is

f=R(A,v)

Since A changes during movement, consider the change of A be described as:
94— _p(A0)+ a(A)
where p and ¢ are the rate of decrease of A due to shear and that of increase
of A due to formation of new real contact area, respectively.
For example, if p,¢,R are assumed

b(A.B— A) (A= A.)

(A> A’ R= (g0t e&0)A,

p=bvd, a=]

then the behavior of snow gliding is classified into four cases : Figs. 3-1, 3-2,

3-3, and 3-4. Figs. 6 and 7 show glide velocity and the displacement due to
gliding motion, respectively.
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