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Résumé

The influences of temperature gradient upon the grain texture, settling rate and
brittleness of snow have hitherto been studied in laboratories by the present and other
authers. For the purpose of examining those influences under natural conditions two
natural snow covers subjected to different temperature gradients were compared. The
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one was an ordinary snow cover precipitated on the ground. The other was a snow
cover deposited on a wide net stretched 1.7m above the ground. Snow was deposited
naturally on the net in the same manner as on the ground but the temperature gradient
was quite different at the two snow covers as shwn in Fig. 3. It was large within the
snow cover on the ground because the bottom of the snow cover was kept at 0°C while
its top was cooled by the cold air. The snow cover on the net was cooled both on its
top and bottom surfaces with the result that the temperature gradient within it was
kept at a small value. For the sake of brevity let the snow covers on the ground and
on the net be denoted by [A] and [B] respectively.

In order to see the fine texture of snow under a microscope thin sections of thickness
1.0~15mm were cut out of each of the snow layers composing the snow covers [A]
and [B]. The cut was made by means of a fine nichrome wire heated by an electric
current. It was found, in accord with the experimental results gained in the laboratories,
that metamorphism of snow crystals in any layer of snow [A] was considerably faster
than in the corresponding layer of snow [B]. In Fig. 6 of the text, the photographs on
the left are sections of snow [A] while those on the right the sections of snow [B].
(Marks such as J-14, D-27 indicate the date on which the snow layer in question was
deposited. J-14, for example, is January 14th.) The phorographs in Fig. 7 show the ice
grains of crushed snow. Also in this figure the photographs on the left belong to snow
[A] while those on the right belong to snow [Bl. The lower portion of snow [A] changed
into a so-called depth hoar layer or “Schwimmschnee” as shown in Photo (1) of Fig. 6.
In this portion a long-lasting large temperature gradient produced the depth hoars. In
the upper layer of snow cover [A] the temperature gradient was also large but was
changing its sign during a day. For that reason no hoar crystal was produced in the
upper laver although the metamorphism of snow crystals was accelerated.

As physical quantities charactarising the slow and rapid deformation of snow, coef-
ficient 7 of compressive viscosity and resistance P against an impulsive compression
were determined respectively on each of the layers composing snows [A] and [B]l. The
ratio {(total weith of snow lying above a layer)/relative rate of change in the density of
that layer)} gave the coefficient 7 of compressive viscosity. The resistance P was
determined by dropping a heavy body upon the snow. An iron plate of area A was
placed on the surface of snow and on that plate the weight was dropped. Let the depth
by which the plate descended into the snow, the initial height of the body above the
snow surface and the weight of the body be denoted by D, 2 and W respectively.
Then P is given by

P =Wh+D)/A-D.

Generally 7 was found to be larger on layers belonging to snow [B] than on those
belonging to snow [A] as shown in Fig. 11 of the text. But the relation whether large
or small in 7 was reversed on the layer of D-27. In this layer a large quantity of
depth hoars developed in snow [A] while none in snow [B] as stated above. Resistance
P was in all cases smaller for snow [A] than for snow [B] as shown in Fig.9 On layer
D-27 of snow [A] containing many depth hoar crystals P was found to be most reduced.



