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Analysis of water and heat transfer in snow layer during snowmelt period in
Irtysh River Basin based on energy balance theory

GAO Liming**®, ZHANG Yaonan'*, SHEN Yongping', ZHANG Lele"’

(1. Cold and Arid Regions Environmental and Engineer Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Gansu Data Engineering and Technology Research Center for Resources and Environment, Lanzhou 730000, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to quantitatively describe the melting process of snow cover in Irtysh River Basin, a single
layer energy and water balance model was constructed for modeling the snow accumulation and ablation process-
es during January 4 and March 28, 2014 in Kuwei station of the basin. The results showed that the model can
well simulate the changing process of the net radiation, and the simulation results of snow water equivalent was
also very good, the Nash coefficient between the observed snow water equivalent and simulated values had
reached 0. 989. The net radiation, sensible heat, absolute value of latent heat flux and the surface heat flux in the
snow accumulation period were significantly lower than accumulation period. In the accumulation period, the
sensible heat and latent heat flux and soil heat flux is affected by the thickness of the snow, when the snow water
equivalent was less than 10 mm, sensible and the absolute value latent heat fluxes is higher, and the volatility of
the soil heat flux was larger. In the accumulation period, the material loss of snow cover was all sublimation
loss, and the sublimation amount was 2. 74 mm. During the ablation period, the amount of snow melting was
66. 26 mm, and the sublimation amount was 2. 04 mm. The contribution of net radiation to snow material loss
reached 83. 1%, the contribution of the turbulent flux was 16. 9%. Because the soil heat flux was positive during
the melting period, the contribution of soil heat flux on snowmelt was zero.

Key words: snow melting model; energy balance; mass balance; Irtysh River



