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Summary

The quick formation of a layer of depth hoar crystals was observed just beneath the snow
surface on a south-facing mountain slope in northern Hokkaido. When the weather becomes
clear after the deposition of a thin (less than 3cm) new snow layer on denser and older snow (Figs.
1 and 4), the temperature of the older snow rises under calm sunny weather with the absorption of
solar radiation during the day time. After sunset, the surface temperature drops rapidly due to
radiative cooling as shown in Figs. 2,5and 7. A large temperature gradient (1.0-2.0/cm) appears
in the new snow layer. This large temperature gradient occurring overnight results in quick
growth of depth hoar in the surface layer as shown in Figs. 3 and 6.

The quick formation of the depth hoar layer described above was observed in 10 out of the
50-days observation period. These observations showed that depth hoar crystals were produced
in the surface layer over one or two night period under the conditions shown scematically in Fig.
8.

The first codition illustrated is a stratigraphy in which a low density layer of several centi-
meters thick overlays older and denser snow with more radiation absorptivity.

The second codition is an internal temperature increase or internal melting within the snow
cover on the south-facing slope due to diurnal solar radiation, or a timely snowfall on warmer old
Snow.

The third condition is surface temperature decrease due to upward long-wave radiation under
calm and clear weather conditions during the night.



