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Summary

Thermal conductivity of snow which varies sensitively with its texture was meas-
ured by using a stationary state method for a variety of snow with different structures
and with metamorphism, destructive and constructive, it underwent. The results are
summarised as follows:

(1) As shown in Figs. 1 and 2, snow which underwent destructive metamorphism
gave the relation,

log kv = a+bo,

where %y (cal/cm+s+°C) is thermal conductivity of snow in the vertical direction, that is,
vertical to the surface of snow layers, p(g/cm® density of snow, and a and b constants
decided from forms and compositions of snow crystals when new snow was accumulated.

(2) When a snow sample was subjected to a large temperature gradient in the
range of 1°C/cm in the vertical direction, it was observed, as shown in Figs. 4 and 6,
that thermal conductivity increased remarkably at the first stage, and then it stayed at
a constant value. It is presumed from the sensitivity of thermal conductivity of snow
with its texture that the stage in which thermal conductivity increased corresponds to
the stage in which depth hoar was growing and the stage of saturation to the stage
in which the growth of depth hoar was almost completed. .

(3) Whereas thermal conductivity of snow is anisotropic, the degree of anisotropy
7 was defined as
kyv—ku

"= T

where £y and %n are thermal conductivities measured in the vertical and horizontal
directions respectively. It is presumed that 7 reflects how anisotropic snow is in its
texture ; namely, it gives a description of a texture comprising different vertical and
horizontal connections of snow grains. Observations showed that the values of 7 vary
depending on the structure of snow and the metamorphism it underwent, as shown in
Fig. 8.
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As to its dependence on the structure, 7 is positive for depth hoar (shown by X in
this figure), zero for fine grained compact snow and sieved snow (shown by ) and
negative for lightly compact snow with p ranging from 0.15 to 0.25 g/cm® (also shown
by ®), whereupon they are grouped by dotted lines in this figure according to the
signs of 7.

As to its dependence on metamorphism, when it is destructive, as shown in Fig. 8 (a),
a new snow of 7=0 with the texture shown in Fig. 9 (a) changes to a lightly compact
snow of 7<0 with the texture shown in Fig. 9(b); as shown in Fig. 8 (b), the texture
of another lightly compact snow shown in Fig. 5 (a) changes to the texture shown in
Fig. 5 (c), where 7 shows an increase. In case of constructive metamorphism, as shown
in Fig. 8(c), a sieved snow of r=0 with the texture shown in Fig. 7 (a) changes to
depth hoar of 7>0 with the texture shown in Fig. 7 (b).



