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Summary

Many authors have assumed that the intensity of light, A., in deposited snow, x cm
below the surface, decreases with Lambert’s law, that is, A.=Ae %*. Values for 4 were
datermined by measuring A. at several depths. The distribution of illumination in de-
posited snow near the surface is not in fact as simple as Lambert’s law, although the il-
lumination, A;, at the bottom of the snow of sufficiently large thickness, 2, may be
expressed as A,cce **, which expression is similar to Lambert’s law. The value of A is
easily found to be a function of the coefficients of absorption, £, and light scattering, s,
that is, A=4E(k+2s). Different layers in deposited snow have different structures and, there-
fore, different values of 4, £ and s. In order to estimate the values for % and s in each
layer from a small sample, we defined the filter ratio, . When the filter is inserted in the
middle of a snow layer, the illumination at the bottom of snow layer will change from
A, to A} The filter ratio was defined as F=A}/A,. Since F is a function of % and s,
we can calculate the values for £ and s from the measured values of 4 and F. An instru-
ment was devised to measure 4 and F which consisted of a rectangular tube, 20 %20 cm,
with four mirrors on its inner walls. A block of snow was made from several 20X 20 cm
samples from a single layer of snow piled to a thickness of 16 cm and the block was
placed in the rectangular tube. A photocell was imbedded in the centre of a piece of
wood which had been painted black and this board was placed at the bottom of block of
snow. The surface of the block of snow was illuminated by a diffuse light source. Values
for 4 were determined by measuring the illumination at the bottom of the block of snow
while decreasing the thickness of the block. The transmissivity of the filter used in
measuring the filter ratio was 0.79. The samples used in this report were 1. a glass plate
with a wrinkled surface, 2. firn snow, 3. compact snow, 4. artificially compressed firn snow,
5. artificially compressed compact snow, 6. new snow. Their microscopic features are
shown in Fig. 7, and the density of the snow, #, the measured values for F and 4, the
calculated values for s, 2, w and the albedo, R, are tabulated in Table 1. As is shown
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in the sixth colum of Table 1, w is a wandering index defined by the equation F=¢*,
which indicates the number of times a ray passes through the filter inserted in the middle
of the layer of snow, as determined by the light scattering of the snow particles.



