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Résumé

Melting of snow begins at or near the surface of the snow cover and the melt water
moves downwards permeating the cover. But the permeation does not always occur uni-
formly in the downward direction, because the action of gravity is very often overcome
by capillary force. It is well known that the melt water often moves in horizontal direc-
tion within a snow cover instead of descending straight downwards.

In order to study the movement of melt water, its courses were traced by the use of
eosine powder, a dye-stuff soluble in water (Ref. 4). A small amount of eosine powder
put on the surface of melting snow dissolved instantly into the water and, being carried
by it, dyed red those parts of snow that were permeated by the water. From the red
patterns displayed on the vertical planes cut in the snow cover parallel to one another,
" the diagrams in Fig. 5 were drawn to show how the melt water had permeated the snow
cover. The cuts were made five hours after the eosine powder was put on the snow
surface. (Snow cover was 170 cm thick. Diagram (b) on the left edge of Fig. 5 gives its
layer structure. Numerical figures attached to each layer are its density multiplied by
100.) Diagram (&) composed of many horizontal straight segments, short and long, shows
the side view of the distribution of melt water within the snow. The eosine powder was
placed at point A. The melt water got through the uppermost layer 9 cm thick straight
downwards and then began to spread horizontally on plane BB, the bottom surface of
the uppermost layer. - The melt water left that plane at two points located slightly to the
left and at a long distance to the right of point A. The water leaving at the left point
soon stopped descending but the water starting from the right point went downward a
distance as great as 100 cm, spreading sideways in places as indicated by the thin horizontal
lines extending to the right edge of the figure. The dotted horizontal lines indicate weak
spread. The two closed wavy curves, the one full and with hatched band and the other
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broken, show the extents to which the melt water spread on plane BB’. The snow was
tinted strongly in the hatched area but weakly within the region bordered by the broken
curve. , ’

The horizontal spreads of melt water within the snow cover are seen, by a comparison
of the levels of spread with Diagram (b) of layer structure, to have occurred at the bound-
aries of the layers. In order to see the structure of those boundaries the author cut ver-
tical thin sections for microscopic observation, such as the photographs in Pls. VI, VIII
and IX, from the snow at thoseé levels where the boundaries were located. In the photo-
graphs one sees clearly that the texture of snow changes at the levels marked XX and
YY. XX is a boundary across which downwards the texture becomes coarser while the
texture becomes denser at boundary YY. The boundary which checks the downward
movement of water and makes it spread sideways is of the nature of XX.

Fig. 8 represents schematically the XX-boundary. Difference between the textures
above and below the boundary is indicated by the difference in the size of squares which
stand for the ice grains composing snow. The hatched area is the melt water just about
to get through the boundary. At this moment the radius of curvature is larger at the
bottom meniscus of the water than at the side menisci, which means that the pressure of
water is less than the atmospheric pressure respectively by the amounts 7/r, and 7/r, just
inside the bottom and the side menisci. Here T is the surface tension of water. It fol-
lows then that the pressure is higher at the bottom meniscus than at the side ones, which
causes the water to flow sideways. A calculation made under some assumptions shows
that the difference in pressure can reach 3000 dyne/cm®. The author believes that such-a
situation is one of the causes for spreading water at the boundary.

The thin sections of Pls. VI, VIII and IX referred to above were made before the
snow was wetted with the melt water. Otherwise the difference between the textures
above and below the boundaries would not have been shown very clearly. On the contrary
the thin sections in Pls. I—V were cut from the surface snow layers which had already
become wet with the melt water. They were made in order to observe the early stage of
melting at the snow surface. Since the water within the snow was frozen during the
process of making the thin sections, they do not give the actual states with the water
unfrozen between the ice grains. But the frozen water can be distinguished, though not
exactly, from the proper ice grains of snow by their appearance in the thin sections.

The thin sections of Pls. I, II and IV were cut almost simultaneously at 3:30 p.m. on
a fine day of March but in different places. Snow fall had stopped in the afternoon of
the day before and a layer of fresh snow only one day old covered the snow cover. Air
temperature was +2~43°C. The top of the photographs is the surface of the fresh
Snow. -

PL. I. This snow was on ground surrounded by houses. They shaded the snow so
that no direct sunlight ever fell upon it. In the uppermost layer of 1 c¢m thick are found
some snow crystals maintaining the original form, which indicates that this layer melted
only a little if any. But in the next layer also 1cm in thickness, the snow crystals are
grouped into clusters while the snow below that layer has the dry texture of newly fallen
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snow. The grouping into clusters must have been due to the internal melting caused
to occur in that layer by the diffuse light of the sky penetrating into the snow cover. Free
water content W of that layer was determined to be 3% by the calorimetric method
(Ref. 2).

Pl II. This snow was on the same ground as that of Pl I but received direct sun-
light for three hours. The direct sunlight penetrated deep into the snow and melted it.
A comparison of the lower parts of Pl. T and PI. II indicates that the sunlignt would have
penetrated 10cm or more. In the uppermost layer of about 2cm thick, where the
melting occurred rather heavily, the snow crystals gathered together to make clusters.
But the long wave radiation given off from the snow surface lowered its temperature and
the upper half of the layer had frozen at the time of observation (3:30 pm.). Since the
natural cooling due to the radiation -occurred slowly, the clusters in the upper -half froze
slowly also and became transformed into large ice grains composed of small numbers of
single crystals of ice. But, in the lower half, the clusters were chilled quickly in the
process of making thin sections and took on such rugged appearances as seen in the pho-
tograph. '

Pl. IV. This snow was on an open ground where the direct sunlight shone upon it
all the day-time. The snow had melted already in the afternoon of the previous day and
was changed into granular snow by the cooling due to the radiation and the cold of night.
The melting on the day of observation increased the size of the ice grains.
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