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Summary

A snow cover lowers its surface on account of the loss of the snow flying off it,
if atmospheric pressure continues dropping even after the initiation of snow flying.
Such a descent of the surface of the snow cover is studied in this Paper III for the
first case of Paper II, in which atmospheric pressure drops at a constant speed. Use
is exclusively made of the dimensionless variables introduced in article (3) of the English
summary of Paper II, with some little alteration such as substitution of r with d=7r—1,
time counted from the initiation of snow flying.

(1) Pressure ¢({, 0) of the air in the snow cover is given by a solution of

0p[30 = (1/4) 6*¢/o°C (1)

which satisfies prescribed boundary conditions at the descending surface of the snow
cover. The same letter I will be used also for the pressure gradient of the air at the
descending surface, whereas it represented in Paper II the gradient at the surface while
it is standing still at its initial level. Gradient I" must be equal to or greater than
I'y=4/Jyw for the snow flying to be maintained, and so will turn out to be the approxi-
mate values that will be obtained for I” below.

(2) In Fig.1 of the text, dotted curve Q gives ¢{{,0)=M({), the air pressure distributed
in the snow cover at the instant when snow starts flying. Its I is equal to [y=4/4/ 7.
Suppose that the surface of the snow cover has at time #=6 descended down to level
A and let this level provisionally be bestowed with coordinate {=2’. Names ‘surface
A’ and ‘snow A’ are respectively given to the surface lying at level A and the snow
extending below it. New coordinate 2={—Z’ is conveniently used in place of &.

(3) If ¢a(2, 6) is used for denoting air pressure in snow A, then ¢4(0, #) decreases from
—M(Z") to —(14-0) as ¢ increases from 0 to ©, where —(1+0) is nothing but the value
which the dropping atmosphere has at time ©. Let this decaease in ¢,(0, 6) be repre-
sented by function Fy(6). Then ¢a(4, 6) is given by the solution of equation (1) satisfying
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both of the initial condition ¢4({4,0)=—M(Z+1) and the boundary condition ¢a(0, &)
=—M(Z)+F.(#), while that solution can in its turn be expressed as

Dal, 0)=¢a(2, 0)+¢u(4, 0), (2)
if ¢, and ¢, are such solutions of equation (1) as that
¢a(2,0)=—MI(Z'+4), ¢a(0, 0) =— M(Z) (3)
(4,0)=0, &5(0, ) = F1(0) (4)
respectively.
(4) Since function F;(¢) cannot be known in advance, let it be assumed that F,(#)=—af

with a={14+0—M(Z)}/0 ; namely, ¢a(0, §) decreases at constant speed a. On this as-
sumption ¢y{4, #) is easily shown to be given by

whereas ¢, (2, §) is obtained in a lengthy form after elaborate evaluation of the integrals
on the right side of equation (16) in the text practised by replacing f(4) with polynomials
nearly equivalent to it. Figure 1 is drawn for ©=0.5 and Z’=0.188, and the curves
marked ¢a, ¢v, ¢¥a give respectively functions ¢.(4, @), ¢u(2,0), ¢4(2,0) valid for the
above assigned values of @ and Z'.

(5) Gradient I" is given by I'=[d¢4/02]:-0 as a function of © and Z, and Y=I/[ is
plotted against Z’ in Fig. 2 of the text as dotted curves a,b,c-- for selected values
of . As 7' is coordinate which was provisionally adopted as that of the descending
surface, its true coordinate Z should be chosen among Z’s. In order to make this
choice, the following principles are placed:

A. Y=I'/I"y should be a one-valued continuous function of &,

B. Z should be a one-valued continuous function of @ that increases as ©

increases.

The only function which agrees with the principles is the one given by envelope E
touching at a point every member of the family of curves a,b,c-- in Fig. 2.

(6) The abscissa of Fig. 2 turns out to be for curve E true coordinate Z instead of Z'.
Curve E shows that I” does not become greater than 2/, for any value of Z, and it
follows from this that flow out speed W of air from the snow cover never exceeds
2W,, because W is proportionate to I'. This result was used in (4) of English summary
of Paper L.

() As a definite value of © belongs to every member of the above family of curves,
any point on curve E is associated with three definite values of variables Z, © and I,
which situation allows relationships between Z and © as well as between @ and I” to
be found. The relationship between Z and © is given by the curve of Fig. 3 of the
text. That curve shows that Z grows infinitely great as © approaches 1, which means
that the snow cover comes completely into the flying state when atmospheric pressure
continues to drop for 2¢, that is, for twice the time needed for the phenomenon of
snow flying to be initiated. For very small values of O, curve of Z versus @ is given by

Z =4 z6%4 (6)
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and it appears, when prolonged, as the dotted curve drawn near the top of Fig. 3.
The relationship between Y=1"/I"; and © is shown by curve AC in the right half of
Fig. 2 of Paper IL



