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Runoff simulation and water source composition analysis in basin above Nuxia Station of the Yarlung Zangbo
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Abstract; Based on the Third Pole Meteorological Forcing Dataset (TPMFD) , the VIC-glacier model was used to calibrate
and verify the runoff and snow depth of multiple hydrological stations in the basin above Nuxia Station of the Yarlung Zangbo
River from 1979 to 1998. Based on the simulation results, the spatial differentiation characteristics of water source
composition in the basin were deeply analyzed. The results show that the VIC-glacier model performs well in the simulation
of runoff in the upper, middle and lower reaches of the study area and the whole basin, and the Nash-Sutcliffe efficiency
coefficient of Nuxia Station is 0. 93. The simulation results reproduced the seasonal variation trend and spatial distribution
pattern of snow depth. The analysis of water source composition showed that rainfall runoff was the main recharge source
(contribution rate is 71.7%) , followed by snow-melting runoff ( contribution rate is 18. 0% ), and ice-melting runoff
contributed less ( contribution rate is 10. 3% ). On the spatial gradient, from the upstream alpine ice area to the
downstream monsoon affected area, the proportion of ice-melting runoff decreased significantly, the contribution of snow-
melting runoff increased and the peak period advanced, revealing the supply mode of ice-snow meltwater in the basin has
changed from glacier meltwater in the upper reaches to snow meltwater in the middle and lower reaches.
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Fig.8 Runoff composition at monthly scale in study area and each sub-basin
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Table 1 Average contribution rate of runoff components

in study area and each sub-basin

X35 FEFNARIR % BSARR % Rl kAR %
AR 71.7 18.0 10.3
I 74.2 10.9 14.9
L Rb T TR 74.0 16.9 9.1
TR 69.0 20.9 10.1
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Table 2 Relevant research results of the Yarlung Zangbo River Basin
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[27] 1980—2000 4F AT VLU 38 A 3 23.8 13.9
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[39] 2007—2014 4 5 T AT VL Sk 10.6 9.9
[40] 2003—2014 4F 2 A YT 40T 3 A 7.8 30.5
[41] 1985—2014 4F 2 3 A T 37 3 13.2 1.8
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