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Runoff simulation analysis of typical watershed in Tibetan Plateau based on reanalysis precipitation data//XU
Huating'*, WU Zhiyong* , CHEN Ruifang' , SUN Zhaomin®* , DAI Bin', ZHANG Hanwen', WU Xiaotao'*( 1. Shanghai
Investigation, Design & Research Institute, Co. , Lid. , Shanghai 200335, China; 2. College of Hydrology and Water
Resources, Hohai University, Nanjing 210098, China; 3. The National Key Laboratory of Water Disaster Prevention, Hohai
University , Nanjing 210098, China)

Abstract: A variable infiltration capacity ( VIC) model was constructed for the Nyang River above Gengzhang Station on
the Tibetan Plateau based on observed precipitation data and reanalysis precipitation data of China meteorological forcing
dataset (CMFD) and ERA5-Land. The applicability of reanalysis data and the VIC model in runoff simulation in data-
deficient areas was evaluated, and the influence of model resolution on runoff simulation results was explored. The results
indicate that, the VIC model based on observations is difficult to reflect actual runoff in the area seriously lacking
observations, while the use of reanalysis data can significantly improve the simulation accuracy. Runoff simulation with the
VIC model based on ERAS5-Land reanalysis data has a higher accuracy than that based on CMFD reanalysis data, achieving
a Nash-Sutcliffe efficiency coefficient of 0. 76 for monthly runoff simulation results. This demonstrates the suitability of
ERAS-Land reanalysis data and the VIC model in runoff simulation in the study area. However, it is necessary to improve
the accuracy of peak flow simulation of the VIC model. It is also demonstrated that the runoff simulation accuracy of the VIC
model is improved with the increase of model resolution. When the VIC model resolution is increased from 10 km to 1 km,
the Nash-Sutcliffe efficiency coefficient for monthly runoff simulation results is increased by 9. 1% , and the relative error is
decreased by 16.5% . The VIC model with higher resolution is more accurate to simulate the peak appearance time and
peak flow, but it is difficult to simulate backwater processes.

Key words: runoff simulation; VIC model; CMFD; ERAS-Land; Tibetan Plateau
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Table 1 Optimization results of VIC model parameters based on different forcing data

KSR b D,./mm Dy Wq ¢ dy/m d,/m d,/m

il 5 SR 0.3500 49.7188 0.6456 0.04 2 0.1 0.1019 0.1322
CMFD FRAHT Rk Bkt 0.0038 50.0000 0.8000 0.04 2 0.1 0.1019 0.1697
ERAS-Land FiorHif/K %8 0.3469 47.968 8 0.6456 0.04 2 0.1 0.1019 0.1322
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Table 2 Runoff simulation errors of VIC model based

on different forcing data
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Fig.2 Time series of observed and simulated runoff of VIC model based on different forcing data
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Table 3 Optimal parameters of VIC model with

different resolutions

BT 43
%i:%/km b D,/mm Dy Wy ¢ dy/m d;/m dy/m
10 0.3469 47.9688 0.6456 0.04 2 0.1 0.1019 0.1322

5 0.3487 50.0000 0.7862 0.04 2 0.1 0.1019 0.1650

1 0.3487 50.0000 0.7987 0.04 2 0.1 0.10190.1322
R4 FTRDPFR VIC B ZFEE

Table 4 Runoff simulation effect of VIC model with

different resolutions
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Fig.3 Time series of observed and simulated runoff of VIC model with different resolutions
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