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Formation of Dimple-Pattern on Snow 1

By
Yasuvaki Nohguchi

Institute of Snow and Ice Studies,
National Research Center for Disaster Prevention, Nagaoka, Niigata-ken, 940

Abstract

If, after snowfalls, air temperature rises higher than 0°C or rain falls on a snow-
cover, a number of dimples with regular intervals somctimes appear on the surface of
the snowcover, which was even at first. In Nagaoka, the formation of such dimple-
pattern on snow can be observed several times every winter.

To know the mechanism of the formation of the pattern its observation was carried
out in 1983 and 1984 winter, Nagaoka. As a result, it was found that whenever the
pattern appears a water-saturated layer always exists within new snow layers near the
snow surface, and that the snow layers are folded.

The folds suggest that the formation of this pattern is related to elastic instability

of snowcover with saturated layer in the initial stage.
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Fig. 1.1 Occurrence of dimple-pattern (arrow), air temperature,
daily new snow depth (Nagaoka).
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Fig. 1.2 Occurrence of dimple-pattern (arrow), air temperature,
daily new snow depth (Nagaoka).
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Photo. 1 Dimple-pattern on a plain.
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Fig. 2 Two-dimentional pattern
(Nohguchi, 1983). The open
circles represent the points
where rammsonde was pre-
vented by Settled snow from
penetrating more deeply.
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Fig. 3 Two-dimentional pattern of penetration depth of rammsonde (Nagaoka, Feb. 2,
1983).
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Fig. 6 Frequency distribution of intervals of dimples on slope (Nagaoka, Mar. 2, 1984
and Muikamachi, Mar. 23, 1984). The broken line represents exponential dis-
tribution.
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The dimple-pattern of upper layer occurred on Feb. 17,
and that of lower layer occurred on Feb. 12.
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Photo. 9 Vertical section of snowcover with
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Fig. 13 Process of formation of dimple-pattern.
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