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of Snow Cover.
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Summary

The lowering of the surface level of snow under a beaten path across a snow
field usually delays during a melting period in comparison with a natural snow cover
in the field; finally a long and narrow snow ridge is left behind in the place of the
path after the surrounding snow completely melts away. So accustomed to the phe-
nomenon, snow investigators have, it seems, failed to pay serious attention to it for
a detailed study of its mechanism.

A series of field observations were made in Sapporo to clarify the mechanism of
delay in the ablation of artificially packed snow by preparing packed paths, each of
which was 15 m long and 0.7 m wide, and a broad section in a snow field as shown by
dotted portions in Fig. 1. The views of the experimental site in a melting season are
shown by photographs in Fig. 4. Packing was made by treading on the snow in the
prepared paths and section; it was repeated almost every day and especially after each
considerable accumulation of fresh snow during a period from the beginning of January
through March 28, 1973, the date that heavy melting started. Observed factors were
meteorological elements, the depths and water equivalents of snow both in the packed
and the natural area, the rates of evaporation of snow at both, the fluxes of heat
conduction in the lowest layers of both the packed and the natural snow, and the heat
fluxes in the soil at a depth of 10 cm below the ground surface. The rate of snow
melt caused by heat supply from the ground was also observed. The measurements
of the depths and the water equivalents of snow were made several times during the
accumulation period of snow and once a day during a melting period from March 19
to April 2, on which date the snow cover almost disappeared except for the packed
sSnow.

The repeated packing of newly accumulated snow caused the paths to have denser
snow and a lower surface level than the natural area, whereby the depressed paths
caught a more amount of snow carried by a drift or a blowing wind than the sur-
rounding flat field. During the accumulation period the mass (water equivalent) of the
compressed snow of the path increased more and more in excess over that of the
natural snow. It was found that the total water equivalent of snow at the compressed
paths reached 1.5 times as large as that of the natural snow (1.9g:cm %) on March 19
and the density of the former averaged 0.45~0.50 g-cm ? throughout the winter, while
that of the latter averaged 0.25 on January 22 and 0.33g-cm™2 on March 19. [t was

concluded that such a greater amount of mass accumulation with a greater density of
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compressed snow was the primary reason why the rate of surface lowering was smaller
than that of natural snow especially in the melting period and the paths of packed
snow survived for a while after the natural snow disappeared.

The secondary reason was the difference of melting rate between at the bottoms
of the packed and the natural snow, it was also concluded. The amount of melted
snow at the bottom of the natural snow cover was observed to be 3.0g-cm™? for
a period from January 22 to March 26, while no melting was observed during the
same period at the bottom of the packed snow. This should be attributed to a cause
that, compared with the natural snow, the packed snow suffered a greater heat loss
due to the greater heat conductivity of the packed snow with higher densities in spite
of the same heat gain from the ground.

The rate of evaporation of packed snow was found to be almost the same as that
of natural snow during the melting period, while the former was slightly greater than
the latter before the melting period. Be that as it may, the amount of evaporation or
sublimation of snow was so small that it neither affected the variation of the depth of
a snow cover nor played any noticeable role in the phenomena concerned at least under
meteorological conditions in Sapporo.

In the case of artificially packed snow covering a very wide and flat area, it should
be considered that a delay in the ablation of such a snow pack was caused mainly by
an increase in the heat conductivity of highly consolidated snow.

Another factor may be the difference in the strength of snow against errosion
due to the action of strong wind and drifting snow between at the area of artificially
packed snow and the area of natural smow. An effect on the delay in ablation by
such a difference was, however, not found to appear during the test period in 1973 at
this test site.
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