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Summary

Approximate expressions of the components of stress and flow velocity were obtained of
a snow cover lying on a plane slope and having a wavy surface undulating parallel to the
slope. The snow is assumed to be uniform horizontally both in nature and in shape. Then,
it will flow two-dimensionally in a vertical section parallel to the line of maximal inclination.
Figure 1 of the text shows the section where the straight line G represents the slope and
the curve S the snow surface.

In the x—2 coordinate system shown in Fig. 1, the curve S is expressed by
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2 = h+dsin(wx) = h+4 sin (2nx/4) [21
where % is the mean thickness of the snow cover, § the amplitude and 2 the wavelength.
The undulation is assumed so weak that

4 =wdkl, d/h <1, [31]
The snow is assumed to be a homogeneous incompressible Newtonian viscous fluid of

density p and of viscous coefficient . The inertia force being neglected, three components of

stress gx, 6, and 7,5, and two components of flow velocity « and v will satisfy the simultaneous

equations
0050z +0r,afdx = —pysina, 3002+ 30u/dz = pgcosa L]
and
_;_(gx_gz) B —é—(az—ox) _ fax — g [5]
dufox  —  dvfdz .;.(au/az—av/aﬁ -

The snow cover is assumed not to glide on the ground, imposing the boundary conditions
u=v=0 atz=0 [6]
while the boundary conditions on the snow surface are
gy =T = 0 [7]
where o; and ¢y, are the components of stress in the z—n coordinate system. They are
related to the components in the xz—z system by [8] or [19]:
Gn = (05)s —2(tax)sd cos (wx) + O(4%) , Tin = (Tux)s + (0, —0x) e decos (wx) + O(4Y) . [19]
Let
0% =al=—pg(h—2)cosa, tx=pg(h—2)sina, wu={pgesina/p)+z(h—(2/2)), +'=0. [11]
They satisfy the equations [4], [5] and [6] but not [7]. Let the difference of the solution of

the equations [4], [5], [6] and [7] and the functions defined by [11] be called the superimposed
solution. They must satisfy [5], [6] and

00,/0x +07,5/02 = 0, 00,02 +01,5/0x = 0 [13]
and
oht+on =0, thtowm =0 [14]
instead of [4] and [7].
Let ok, etc. satisly the equations [13], [5] and [6]. Then, the functions defined by

o’ = 3 (A el etc. [15]
iT1
also satisfy the equations [13], [5] and [6]. They will approximate the superimposed solution,
if
lim R™ = lim (6% +¢0) = 0, lim R™ = lim (e, +7i0) = 0. [16]

(n) —co (n)—oo (n)—oo (n)—oo

The approximate solution of the original equations [4], [5], [6] and [7] will be then obtained
as the sum of [15] and [11].
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Now, there are four linearly independent solutions of the equations [13], [5] and [6]
having a factor sin (ex) or cos (wx) as shown in Table 1, where {, X, I', ¢ and y mean respec-
tively oz, sinh (wz), cosh (wz), sin (wx) and cos (wzx).

The first approximation terms ok, etc. are now expressed by their linear combination as

oy = a3+ DNe+a((S+Dy+a2X +MN e+ a2 +L3)y, et [23]
From the conditions that both R® and R hecome of the order of 4, the coefficients are
determined as

ay = —cosa{leS+C)/M, a, = sin a+&C/M (28]
as = cos aLCIM ag = —sina({eS—C)/M; M=g+C

where £, S and C mean respectively wh, sinh (wh) and cosh (eh).

The second approximation terms ¢{Z, etc. are then found to be expressed by the linear

combination of the functions in Table 1 with @ replaced by 20 as
0% = (LY +1a + 0,0+ 7 + 6,23 + TV o’ + 5,23 +LT) ¢, ete.  [33]

where |'] means the replacement of @ by 2w. The conditions that both R%® and R{® become
of the order of 4? determine the coefficients as

by = sin a [M(£S" +C") —4{L+CS) (LCN /MM,

by = —cos a(C*— 355 (GCH/(2MM),

by = —sina [M(5C7) —4(L+ CS) (€4S — C/(2MM), [35]

by = cos a (C*—3L§)+(L3S —CH/2MM') ;

M = (P +H(C2.

Further approximations will be obtained similarly. However, as the coefficients in the
n-th approximation depend on all the previous approximations, it is too complicate to obtain

the explicit expressions of the coefficients even in the third approximation.



