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Résnmé

The viscous compression of snow layers composing the snow cover deposited on
the ground was studied in winter of 1955-56 at Sapporo by means of the method
described in the previous report “Viscous Compression of Natural Snow-Layer 1.” Let
the density and the thickness of a snow layer at time f (counted from the formation of
the layer) be denoted by ©(¢) and H(#) respectively, then the increment ds of strain of
that layer occurring.during the time interval dif is

Hty—H({t+dy) _ e(+dhy—o(t) _ de

ds = ———n 1 = . = — (1)
H({) o(l) 0
and the coefficient of viscosity 7(f) of the snow composing the layer is defined by the
relation ’ ‘
()~ L0, (2)
dt /: (1)

where P() is the pressure acting on the layer. The pressure was here put equal to
the total weight of snow deposited above the mid-point of the layer concerned. The
density and the thickness of every layer were measured every five days. The curves

shown in Fig. 8 show how the density #(¢) of each layer increased as time #(days) went

on. From these curves the values of defs=ds and (%) were determined for each
z

layer and values of 7{f) calculated by means of Eq. (2) is plotted ggainst ¢ in Fig. 10.

The snow of the winter now under consideration was fragile in structure owing to
the rapid metamorphosis by sublimation caused by intense temperature gradient pre-
vailing in the interior of the snow. But the viscosity ?(¢) was found, as seen from Fig.
10, to have almost the same values as those existing in the snow of the preceding
winter, in which case the snow had settled into the condition of hard compact snow
by slow metamorphosis. But, when the viscosity 7 is plotted not against the time ¢ but
against the density ¢ of snow, a difference is found between the snows of 1955-56’ and
of the preceding year. The simple linear relation between 7 and ¢ found on the snow
of 1954-'55 was not shown by the snow of 1955-'56. 7 increased more rapidly than
linearly with the increasing ¢ in the winter of 1955-°56.

Microscopic observation of the snow crystals composing the snow cover revealed the
presence of a large number of hoar crystals (depth hoar) in its interior as shown in the
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photographs of Fig. 4. It should be noticed that the well-developed depth hoar layer,
for example J-2 layer (cf. Fig. 1), had such a particular structure that the large hoar
crystals were connected with one another in almost only the vertical direction with rare
connections in the horizontal direction. The fact that the snow of the 1955-'56 winter
showed, in spite of its fragility, the viscous resistance not less than that shown by the

ordinary settled snow seems to have arisen from such a particular structure of the
sSnow.



