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Summary

The author reported in the previous paper on quick hardening of snow under a strong
temperature gradient and on a regression equation obtained to calculate an increase in hardness
as a function of snow temperature, density and temperature gradient. The mechanism of quick
hardening was supposed from an experiment using ice hemisphere that small hoar crystals
developed under a strong temperature gradient, connecting snow grains each other.

Examined in this paper are the snow structures of quickly hardened snow, using snow
samples. For this purpose two snow samples, A and B, were prepared by sieving natural
snow and redepositing them. Sample A was cooled rapidly from the surface down, but for
sample B the initial temperature of —1.5°C was kept through the experiment. Kinosita’s
hardness of samples A and B and snow temperature of A were shown in Fig. 1. The hardness
of sample A (Ry), cooled from the surface down and exposed to a strong temperature gradient,
increased several ten times, but that of sampie B (Rp), kept at a uniform temperature, increased
only several times.

Figure 2 shows vertical thin sections of sample A. Arrows show the connection of snow

grains with small hoar crystals and the mark * shows the growth of many small crystals from
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a cool grain to a warm grain.

A strong temperature gradient appeared near the surface in the process of quick cooling
from the surface down as in sample A, but it will appear in the process of quick warming
of a cold sample. Figure 3 shows changes in hardness and temperature with time during the
warming process of a cold and redeposited sample. We can conclude from these experiments
that quick hardening occurs in snow when it is exposed to a strong temperature gradient
regardless of its direction.

Snow structures of quickly hardened snow (A) and not quickly hardened snow (B) were
compared by section planes of them with a digital-image equipment. One example of digitized
images of the section plane of sample A is shown in Fig. 4. The white portions represent
show grains and the black background represents pore space.

The numbers of grains appeared in the area of 81 mm? of both section planes were 179
in A and 261 in B, respectively. Cumulative percentages of grains by area of A and B are
shown in Fig. 5. In quickly hardened snow A, the number of grains decreased and the ratio
of the area of large grains to the total area of grains increased, resulting from the connection
with small crystals as shown in Fig. 2.

The Feret diameter as shown in Fig. 6 was measured by the equipment. If we assume
r=(Fy—F)/(Fy+F), then y is positive when the grain is longer vertically than horizontally.
Figure 6 shows the cumulative percentages of grains by area against y. It shows that in
quickly hardened snow A, the ratio of the area of longer grains to the total area of grains
in the vertical direction is larger than in sample B. It is considered that the connections of
grains with hoar crystals under a strong temperature gradient are predominant to the direction

of temperature gradients (vertically) than perpendicular to them (horizontally).



