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Résumé

For the purpose of studying the viscous compression of snow cover, the density and
the thickness were observed on each of the snow layers composing it at Sapporo every
five or ten days through the snow season 1954~1955. _

Let the density and the thickness at time ¢ of a snow layer be denoted by ¢(¢) and
H (1) respectively, then the increment ds of strain of that layer occurring during the
small time interval df is -

H(tH—H(t+di) N(t+d)—e () dp

ds = H() T e@+dy o

and the coefficient of viscosity 7 () of the snow composing the layer is defined by the
relation

Gﬁ _ P

dt > R 200

where P (f) is the pressure acting on the layer. From the curves shown in Fig. 4 of
the text which are drawn in such a way that they pass by the points representing the
values of density measured several days apart as closely as possible the increment do

in the value of the density ¢ during one day was determined. “The value of ( 4 > was
then obtained by dividing this d¢ by both o and d¢ Wthh time interval was taken as
one day. The pressure P(#) was put equal to p{{)+ -5, where p(f) was the pressure

caused by the total weight of snow deposited above the layer concerned and w was the
Weight‘ of the layer itself. The value of 7(f) was then calculated for each of the snow

layers by the use of these values of (E?it‘) and P (¢), and 7(¢) is plotted in Fig. 6 and

Fig. 7 against time ¢ which has elapsed since the day after the formation of the snow
layer.. It was found that 7 (f) increases as ¢ increases.

It is of the order of magnitude of 10 gr-wt.-day/cm® during the first week and reaches
* about 10%gr-wt-day/cm? in the course of two months. It was found that the relation
between 7 and # could be expressed by the following formula:

1) = 0, e

where 7, is the value of 7 when #=0 while @ is a constant. Both %, and a show dif-
ferent values from-one snow layer to the other, but, since the difference is not very
large, a general formula:

7(¢) = 10’7 gr-wt-day/cm?®

can be applied to any of the snow layers when no great accuracy is demanded.
The relation between 7 and density of the layer ¢ was found to be expressed by

7 (0) = Wy ¥P-"1D

where 7% is the value of 7 for the value of #=0.10 gr/cm®. Although the value of 7o
changed in a wide range 6.6~18 gr-wt-day/cm?® for different snow layers, the constant
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b in the above expression showed almost the same value, 21 gr-'cm?® for all different
layers. _

Now that the relation between ¢ and 7 () is known, the thickness of a snow layer
at any time ¢ can be obtained by the formula:

i) = e[ Zl ]

if the course of change in P (') is adequately expressed by a mathematical function.
Let P(#)=P,+p’t, then H({') turns out to be

H(Y) = H, exp [ —B (C—e™ {aP, (c+ 1)+ 9/ (4 38 +6: 46)3 ],

where r=av¥, B=2/ha' and C=a*P1+6p". Of course the above expression for P (¢)

is only a very rough approximation. But, by giving P, and p’ such values that P (#)=

P,+pt represents the real course of change in the observed P () as nearly as possible,
calculated values of H (#) could be obtained in a good agreement with the observed

value of H () as shown in Fig. 10 of the text. _



