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Application of VIC Model in Western Tianshan Mountains
GAO Rui,MU Zherr xia
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)
Abstract: To guide the studies on snowmelt runoff simulation and flood forecast in alpine regions, in this paper, we took the
Kashi River basin in Western Tianshan Mountains as the study area, and built a VIC model to conduct runoff simulation study
based on the hydro- meteorological data, CFSR reanalysis data, DEM, soil and vegetation data of the study area during 1990 to
2000. It was found that: (1) CFSR reanalysis data can be used as a data source in areas lacking meteorological data, but they
should be calibrated as they deviate from the real situation. (2) It is feasible to remove CFSR abnormal data by using the pre
cipitation data of an appropriate hydrological station as the basis on which CFSR reanalysis data are calibrated, taking the CFSR
reanalysis data grid of the hydrological station as the standard, and establishing its correlations with other CFSR grids. (3) T he
established VIC model had certain applicability in the study area, and the parameters in this model were reasonable. (4) In the
calibration period, the relative errors of model efficiency coefficient and multt year runoff were 0 80 and 4 7% respectively on
the monthly scale,and 0 64 and 3 3% respectively on the daily scale. In the verification period, the relative errors of model efft
ciency coefficient and multt year runoff were 0. 84 and 14 5% respectively on the monthly scale, and 0. 70 and 13 1% respec

tively on the daily scale.
Key words: VIC model; CFSR reanalysis data; Western T ianshan M ountains; snowmelt runoff
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Fig.1 Distrbution of hydre meteorological stations in Kashi River basin
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Tab.1 Correlation coefficient (r) of each CFSR grid with each observation station
CFSR M #s G = 1 2 3 4 5 6 7 8 9 10 11
ESE 0. 67 0. 67 0. 64 0. 82 0.81 0.81 0.81 0. 81 0. 80 0.77 0.68
oyh i e 0.74 0.75 0.72 0.85 0. 85 0.84 0.84 0. 84 0. 84 0. 80 0.71
CFSR M Hs G = 12 13 14 15 16 17 18 19 20 21
kG 0.79 0.78 0.77 0.70 0. 54 0.32 0.28 0.75 0.73 0.72
ISR = 0.83 0.82 0.81 0.76 0.59 0.35 0.30 0.77 0.73 0.72
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Tab.2 Correlation coefficient (r) between the monthly
precipitation of U laslay/ s CFSR grid and other CFSR grids
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Fig.2 Diagram of simulated runoff on daily and monthly scales
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Tab.3 Parameter results after calibration on daily and monthly scales
ZH HR R H R R AL
Ds_max 14. 250 9.375
Ds 0. 001 0.010
Ws 0. 600 0. 500
ds3 1. 730 1. 600
dy 0. 100 0. 100
B 0. 400 0. 225
4 VIC
Tab.4 Simulation effect of VIC model
5 Uall Gl
E. E. (%) E. E.(%)
SPNES 0. 64 3.3 0.70 13.1
HRE 0. 80 4.7 0. 84 14.5
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