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Fig. 1 The variation characteristics of daily average air temperature( a) and relative humidity( b) in the different underlying surface
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1
Table 1  The statistical characteristics of air temperature relative humidity and wind speed in the different underlying surface
/°C 1% /(m/s)
80% 1.63 0.16 37.73 80.42 0.50 82.10 0.15 0.009 3.23
20% 0.90 0.14 33.79 87.34 0.32 64.23 0.12 0. 006 1.32
2.19 0.17 38.14 67.64 0.57 86.96 0.93 0.022 4.75
2 (a) (b)
Fig. 2 The total energy ( a) and snowmelt rate ( b) in the different underlying surface
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Tablele 2 The accumulative net shortwave radiation ( K) .net longwave radiation ( L) .sensible heat fluxes ( H) .latent heat fluxes ( L,E)
and total heat fluxes( Q,,) on snow surface in the different underlying surface during snowmelt period /( MJ/m?)
K L H L.E Q.

2 23 327 33 160. 33 -113.32 56.37 -23.53 71.13

80% 320 4 26 38 127.68 -47.10 4.20 -27.20 42.17
20% 3 13 4 16 35 23.11 9.82 5.58 -7.88 25.38

(a)« ()« (o (d)

3

Fig. 3 The variation characteristics of the daily average values of net shortwave radiation (a) net longwave radiation ( b)

sensible heat fluxes ( ¢) and latent heat fluxes ( d) on snow surface in the different underlying surface during snowmelt period
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34 -37 . ( 3)

53 2 ~3 4 ()« (b« (9 (d)
Fig. 5 The daily variation characteristics of net shortwave radiation (a) longwave radiation ( b) sensible heat fluxes ( c)

and latent heat fluxes ( d) in the different underlying surface from Mar 2 to Mar 4

6 3 18 ~3 20 (a) (b) (¢) (d)
Fig. 6 The daily variation characteristics of net shortwave radiation ( a) longwave radiation ( b) sensible heat fluxes ( c)

and latent heat fluxes ( d) in the different underlying surface from Mar 18 to Mar 20

7 4 8 ~4 10 (a)« (b) . (¢) (d)
Fig. 7 The daily variation characteristics of net shortwave radiation ( a) longwave radiation ( b) sensible heat fluxes ( c)

and latent heat fluxes (d) in the different underlying surface from Apr 8 to Apr 10
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3
Table 3 The average wind spend during daytime and nighttime

/(m/s)

1.16 0.87 4.75 0.57 0.53 3.15

80% 0.265 0.456  2.32  0.015 0.052 0.55
20% 0.179 0.172  0.80 0.010 0.033 0.32
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>20% o
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o 80%
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The Characteristic of Energy Budget on Snow Surface beneath Picea
Schrenkiana Forest in the West Tianshan Mountains

of China during Snowmelt Period
LU Heng' > WEI Wenshou’ LIU Mingzhe' * HAN Xi’ HONG Wen'*

(1. Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences Urumgi 830011 China;
2. Graduate School University of Chinese Academy of Sciences Beijing 100049  China;
3. Institute of Desert Meteorology CMA Urumgi 830002 China;
4. Tianshan Station for snow & Avalanche Research Urumqi 830011 China )

Abstract: Air temperature relative humility wind speed shortwave and longwave radiation beneath 80% and
20% canopy openness forest ( shady slope) and in runoff field ( sunny slope) were measured in Tianshan Research
Station for Snow Cover and Avalanche of Chinese Academy of Sciences in the spring of 2013. The characteristics of
energy budget on forest snow surface during snowmelt period were analyzed. The results showed due to the effect
of forest the net shortwave radiation and sensible heat flux on snow surface beneath forest canopy at the shady slope
were significantly lower than that at open site at sunny slope but the loss of net longwave radiation on snow surface
beneath forest canopy was lower than that at open site. The total energy heat flux on snow surfsce beneath forest
canopy was significantly lower than that at open site thus the start and end time of snow melt beneath forest cano—
py were significantly later than that at open site. Beneath forest canopy at shady slope the larger the forest canopy
was the higher the gain of sensible heat flux and net shortwave radiation were the higher the loss of latent heat
flux and net longwave radiation were. The daily variation of net shortwave radiation sensible heat flux latent heat
flux on snow surface beneath different canopy openness forest and on sunny slop was similar but the sensible heat
flux and latent heat flux on snow surface beneath forest at nighttime were almost equal to 0 W/m>. Under the influ—
ence of vegetation the daily variation of longwave radiation on snow surface beneath forest was significantly differ—

ent with the daily variation in sunny slope.

Key words: snowmelt period; forest snow; energy budget



