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Katutosi TUSIMA 197! Hardness of Snow as Dependent on Its Temperature. Low Tem-
perature Science, Ser. A, 29. (With English Summary p. 54)
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Summary

It is well known that snow becomes harder as its temperature lowers, but no
experimental study has been made on the quantitative relations which must exist be-
tween its hardness and temperature. The author measured the hardness by Kinosita’s
hardness meter on one and the same sample of snow at various temperatures ranging
from 0 to —30°C. The samples used were blocks (30X45X20 cm in dimension) of com-
pact snow which had been kept at —10 to —30°C in the cold rooms of this Institute
for one or two years. They were of the grain size smaller than 0.5 mm and their density
ranged from 0.33 to 0.47 g/cm?.
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Some of the results are shown in the three figures a, b and ¢ of Fig. 1 in the text.
In these figures the abscissa and the ordinate give respectively temperature and Kinosita’s
hardness. Although the dots representing the measured values are scattered to some
extent, all of them lie near straight lines as shown in Fig. 1. Therefore, if hardness is
denoted by R and temperature measured downward from 0°C is denoted by 7', hardness
R can be related to T by the equation:

R=p+4qT.

Values of p and ¢ depend upon the density and the other properties of snow as shown
in Table 1 of the text. In this Table the values of density, the values of p and g are
given in the second, third and sixth columns respectively. In Fig. 3, ¢, the increasing
rate of hardness with temperature, is plotted against the hardness at —5°C. This shows
that the harder snow is, the greater value the rate ¢ has.

Two possibilities must be examined: hardness of snow may or may not show a
hysteresis. Should it show, it would not have the same value at a certain temperature
according to whether the temperature of snow reached that temperature from higher or
lower sides. In order to make this point clear, the author measured the hardness of
a snow sample by lowering and raising temperatures. The results are shown in Fig. 2.
Here the open and dark circles give respectively the hardness in the processes of de-
creasing and increasing temperature. The open and dark circles are fairly mixed in
their positions. This shows that no hysteresis is inherent to the hardness.

As seen from Fig. 1, the hardness of snow grows rapidly as its temperature is
lowered ; with all the snow samples investigated the value of hardness increased twice
as large when the temperature was decreased from the melting point only by a small
amount of 5°C. Therefore comparison of hardness of different snows should be done
at a definite temperature chosen as the standard. The author recommends —5°C as
the standard temperature rather than 0°C, because at 0°C snow can be wet and any

change in the degree of wetness causes its hardness to vary.



