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Summary

The concentration of minute solid particles (no. of particles per gram of snow) in a natural
snow cover was measured in a snow-melting season as a function of particle diameter, distance
from the ground surface and time. It was found to be largest near the snow surface, decrease
exponentially with depth, and become almost constant 30 cm below the surface (Fig. 4). Con-
centrations near the snow surface and about 30 cm below it were roughly 10'g~! and 100 g~!
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for particles smaller than 10 gm in diameter, 7 x10%g~! and 30 g™* for those from 10 xm to
20 gm, and 4x10%' and 10 g~* for those from 20 gm to 30 pm, respectively.

The concentration was observed to increase with time because of the migration of solid
particles caused by the flow of snowmelt, the migration becoming more effective with decreasing
particle diameter and increasing snow melting rate.

The vertical profile of the particle concentration (C) can he expressed as follows:

C = (G—C.) %)x’kwm , (1)

where C; and C. are respectively the concentration of solid particles at the snow surface
and that at a deep point in the snow cover, x is the distance from the surface, and % is a
constant which gives the slope of the concentration curve. The large value of & implies that
particles can migrate downward effectively in the snow cover, which is generally the case
when the particle diameter is small or the melting rate of snow is large.

The surface concentration of particles was found to be 200 times as large as that in
deep layers, which suggests that about 200g of snow, i.e. a layer 500 cm in thickness and
0.4 g cm™? in density, should have been melted leaving solid particles on the surface. It exceeds
the thickness of actually melted snow by far, however, leading to a conclusion that particles
at the snow surface were mostly supplied by the free deposition of solid particles suspended
in the atmosphere by gravity, i.e. “dry fallout”.

An increase in particle concentration near the surface results in a decrease in albedo of
snow. The albedo (A) of snow can be expressed by

s
So

s
S

where A, and A, are respectively the albedo of snow containing no particles and that of the

A=(1_a )A.,+a 4, (2)

particle. .S is the total of cross-sectional areas of particles lying in the area S;. It follows
from measurements of A and S/, (Fig. 7) and Eq. (2) that A,=0.634 and (A)— Apa=0.410.

If no particles overlap each other, i.e. a=1, the particle albedo (A;) becomes 0.234. The
above calculation shows that a variation in albedo of wet snow can be reasonably explained
by a variation in solid particle concentration.



