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Fig.1 Topographic map and observation network of the Shiyi Glacier
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Physical energy-balance and statistical glacier melting models comparison
and testing for Shiyi Glacier, Heihe River Basin,
Qilian Mountains, China
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( 1. Nanjing University, School of Geography and Oceanographic Science, Nanjing 210046, China; 2. Cold and Arid Region

Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; Glacier mass balance is regarded as the bridge and tie between the meteorology and water resources in
glaciated regions, so monitoring and simulating mass balance is always one of the frontier research topics. A
physical energy-balance model and four statistical degree-day factor models based upon temperature-index,
radiation-index and temperature-radiation-vapor-index are presented, in which the Shiyi Glacier is taken as a case
of study. The results are deeply analyzed and evaluated. When the degree-day factor model is enhanced by net
shortwave radiation index, resulting in 90% of the ablation rate, the model will be improved significantly. The
enhanced day-degree factor model combining with shortwave radiation and water vapor becomes the best model
amongst all models. The results of energy/mass balance models suggest that net radiation is the dominant energy
source to the glacier surface, accounting for 82.3% of all the inward fluxes, followed by the sensible heat flux,
accounting for 17. 7% of all the inward fluxes. The long wave radiation is mostly negative one during the
modeling period. The ablation energy and latent heat flux account for 84.7% and 15.3% of the heat loss. The
relative error of the radiation-vapor day-degree model is 7% , which is slightly higher than that in energy-balance
model, 6.7% . Comparison suggests that the energy-balance model is more capable of modeling the value and
the amplitude of variation, especially in daily scale. Likewise the statistical models perform insufficiently, espe-
cially, to the local specific topography. However, the statistical models require few input data, with computa-
tional simplicity. This study will be useful for establishing glacier mass-balance model in the Heihe River Basin
and the Qilian Mountains.

Key words: Shiyi Glacier in the Qilian Mountains; mass balance; energy balance; day-degree factor; radiation

parameters



