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Summary

In the previous paper? the authors reported on the relationship between Kinosita’s
hardness, free water content and dry density of wet snow, which shows that hardness of wet
snow decreases (increases) with an increase (decrease) in free water content for the same dry
density. For several layers of wet granular snow in a natural snow cover, measurements were
made of Kinosita’s hardness and free water content at intervals during one day or so. And
it-was. found that hardness R and free water content W occasionally show a tendency to vary

in the same manner as shown in Fig. 1-a and 1-c (except the middle part), in addition to the
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general tendency according to the relationship mentioned above as shown in Fig. 1-b. Thic
tendency opposed to the general one was also found at times in similar measurements in a
cold room using wet granular snow made artificially.

A change in Kinosita’s hardness of snow between before and after supplying water was
measured in a cold room. Two kinds of snow samples, fine-grained snow (grain size: ¢ <1 mm)
and coarse-grained snow (0.84 <¢ < 2.83 mm), were prepared by crushing fine-grained compact
snow and granular snow respectively and by redepositing them. And each sample was annealed
at about —10°C for different periods of time. Then, its hardness was measured. Subsequently,
the annealed snow sample was supplied with water at 0°C to the extent that water infiltrated
into the body of snow sufficiently. After surplus water fell out from it, measurements were
made of hardness again at regular intervals, keeping free water content constant. The following
results were obtained :

1) The relationship between R_; Kinosita’s hardness at —5°C, and annealing time T

before supplying water is given by the following formula (Fig. 2):
-5 — aTb

where a and b are coefficients. Both were larger for fine-grained snow than for coarse-grained
snow. This formula has the same form as the formula giving the relationship between growth
of intergrain bonding of small ice spheres and annealing time, including the effect of grain
size. Therefore it can be considered that hardness before water is supplied reflects the degree
of intergrain bonding of a snow sample.

2) The relationship between hardness R (gw/cm? and lapse time ¢ (min.) after the supply
of water with free water content w (%) maintained almost constant is given by the following

formula (Fig. 3):
R = at?

where a and B are coefficients. It regressed closely than the multiple regression formular
obtained in the previous paper?, particularly within five minutes and a long lapse time after-
ward.

3) Let us consider the value a(R at t=1min.) of hardness one minute after water was
supplied. Using R_s and a, a change in hardness of snow between before and after supplying
water, ygr, was represented as yr=In{a/R ;. From Fig. 5, which shows the relationship be-
tween yg and T, it is found that yp depends upon the snow texture before water was supplied.
In case that T is short, i.e. the intergrain bonding is not yet developed, R increases rather
as a result of a water supply. On the contrary, when T is long, i.e., the intergrain bonding
is considerably developed, R decreases as a result of a water supply. The duration of T
causing a shift from the former to the latter and a resultant decrease in yr with increasing

T depend upon the grain size.



