Analysis of Snow Cover Temperature and Depth with Data from Weather
Stations
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Abstract: According to the principle of conservation of energy, and having considered solar- wave radiation, atmospheric and ground long-
wave radiation, latent heat fluxe, sensible heat fluxe and heat conduction of ground, and the temperature distributing in snow cover, a
forecasting model for snow cover temperature and depth with data from weather stations was established. The daily observation data of weather
stations, Xinchang, Zhejiang (from December 30, 2004 to January 2, 2005 and from March 12, 2005 to March 13, 2005) has been used in the
validation of the model. Results showed that from sundown to sunrise, the snow surface temperature forecast value and the actual value error
was less than 1.5 ; from sunrise to sundown, the observation of snow surface temperature was higher than prediction, and sometime was
higher than 0  owing to mercury thermometer illuminated by sunlight. The biggest error for the snow cover depth was less than 2 cm. So the
model is practically useful for forecasting snow surface minimum temperature and snow cover depth
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Tbl. 1 The prediction and observation of snow surface temperature and depth

2004 12 31 2006 1 1 2006 1 2 2005 3 13
21 -24 11 -2.2 11 -5.2 8 -5.0 7 -4.3 4 -39 3 -3.7 7 -3.0 6
22 -3.1 11 -3.1 11 -6.1 8 -5.8 7 -54 4 -4.7 3 -4.1 6 -3.6 6
5 -8.0 10 -7.9 10 -9.9 7 -9.7 6 -10.5 4 -94 B -7.1 5 -6.7 5)
6 -8.3 10 -8.7 10 -10.4 7 -10.1 6 -11.2 4 -10.2 3 -1.7 4 -7.2 5
7 -8.7 10 -10.0 10 -10.9 7 -105 6 -11.6 4 -10.6 3 -79 4 -75 5)
8 -8.7 10 -85 9 -10.9 7 -8.7 6 -115 4 -79 3 -54 4 -2.0 4
9 -7.6 10 -4.0 9 -10.0 7 -5.2 6 -10.5 4 -54 3 -0.9 4 4.0 3
10 -5.7 10 -0.8 9 -8.1 7 -1.9 6 -8.7 4 -25 3] 0.0 1 7.6 1
11 -3.6 10 1.7 9 -5.4 7 2.2 6 -6.2 4 1.7 3
12 -15 10 3.4 9 -2.9 7 3.8 6 -3.6 4 4.2 2
13 0.0 10 4.9 8 -0.7 7 52 5 -1.0 4 6.4 2
14 0.0 9 5.4 7 0.0 5 6.1 5 0.0 3 8.7 2
15 0.0 8 3.9 7 0.0 5 6.3 4 0.0 2 9.1 1
16 0.0 8 2.0 7 0.0 4 4.2 3 0.0 1 7.1 1
17 -11 8 -0.9 7 -0.7 4 L5 3 0.0 1 4.3 1
18 -2.6 8 -2.1 7 -2.1 4 -1.0 3 -0.7 1 0.5 0
19 -39 8 -3.3 7 -34 4 -2.0 3 -15 1 -12 0]
20 -4.8 8 -4.0 7 -4.6 4 -3.2 3 -24 1 -2.0 0
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Fig. 1 The variation of snow surface temperature Fig. 2 The variation of air ttmperature, wind speed,
squirt gun and snow surface temperature
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Fig. 3 The variation simulation of snow cover
temperature on different times
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Fig. 4 Eftect of different albedo on snow
surface temperature
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Tbl. 2 Simulation of snow depth on different albedos

2004 12 31 2005 1 1 2005

08 14 20 08 14 20 08 14 20

0=065 10 3 0
0=0.7 10 5 3 2
a=0.75 10 7 6 5 2 0
0=08 10 9 8 7 5 4 4 3 1
0=085 10 10 9 9 8 8 7 7 6
0=0.9 10 10 9 9 8 8 7 7 6
cm

Ag

Tbl. 3 Simulation of snow depth on different
heat conductivities

2000 12 3 2006 1 1 2005

08 14 20 08 14 20 08 14 2
AF15 6 3
A0 8 5 3 0
A5 9 9 7 5 3 2 0
AF028 10 9 8 7 5 4 1 5 4
AF01 11 10 9 9 7 6 6 5 4
AZ005 11 10 9 9 8 7 1 6 4
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