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Fig. 1 Variations of air temperature, snow depth and snowmelt

runoff in the observation period
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Depth Hoar Development Under Different Shading Conditions
in Seasonal Snow Cover

HONG Wen'?, WEI Wen-shou’, LIU Ming-zhe'*, LU Heng'*, HAN Xi'?

(1.Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi, Xinjiang 830011, China;
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Desert Meteorology, China Meteorological Administration, Urumqi, Xinjiang 830002, China;
4.Tianshan Station for Snow Cover and Avalanche Research, Chinese Academy of Sciences, Urumgi, Xinjiang 830011, China)

Abstract: Depth hoar (DH) under different shading conditions in seasonal snow cover was studied in Tianshan
Station Snow Cover and Avalanche Research Station in the winter of 2009-2010. Optical stereo microscope
and the portable equipment Snow Fork were used to observe the grain size and shapes as well as water content
and density of DH in the open ground (0 % shaded), canopy edge (50 % shaded) and canopied zone(90 % shad-
ed). Results showed that: 1) DH growth primarily depends on temperature, and secondarily on temperature gra-
dient. Temperature condition, caused by snow thickness depends on the snow accumulation and solar radiation,
is the fundamental reason of DH’ s differences under different shading conditions. 2) Both the snow depth and
DH thickness indicate a diminishing sequence of open ground>canopy edge>canopied zone. In the snowmelt
period, the decreasing rate of DH thickness shows canopied zone>open ground>canopy edge. 3) The DH grain
size shows a decreasing trend at first stage (stable accumulation period - transition period) and then increase at
the following stage (-snowmelt period). The rank of grain size keeps in the order of open ground>canopy
edge> canopied zone after the stable accumulation period. 4) Due to the large snow thickness in the winter of
2009-2010, rounding depth hoar(DHxr) and rounding faceted particles(FCxr) are the two predominant grain
shapes in DH, which accounted for 70%-80%. Hollow cups (DHcp) prefer to develop at open ground, while
large striated crystals(DHla), hollow prisms(DHpr) and faceted particles (FCso) incline to grow at canopy edge
and canopied zone. There are approximately 10%-30% congregate crystals in DH. The ratio declines at open

ground and rises at canopy edge and canopied zone along time scale.

Key words: seasonal snow cover; depth hoar (DH); shading conditions; grain size; grain shape



