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Table 2 Monthly runoff simulation results of the representative watersheds in cold regions
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Table 3 Composition and evolution analysis of runoff in

representative basins in cold regions
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Fig. 3 Monthly runoff simulation results of six representative basins in cold regions
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Table 4 Quantitative assessment of the impact of land use and climate change on runoff
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Runoff evolution simulation and attribution analysis
in cold region basin based on WEP-L model

SU Huidong'?, JIA Yangwen', LIU Huan', LI Yaojun’, DU Junkai',
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(1. The State Key Laboratory of Simulations and Regulations of Water Cycles in River Basins, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China; 2. Department of Hydraulic Engineering , Tsinghua University, Beijing 100084,
China; 3. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

4. The State Key Laboratory of Plateau Ecology and Agriculture , Qinghai University, Xining 810016, China)

Abstract: Cold regions are widely distributed in China, most of which are the headwaters of major rivers of Chi-
na. Their runoff evolution will have an important impact on the regional even the whole country water resourc-
es. Aiming at the special hydrological characteristics under the action of frozen soil in cold region, five represen-
tative watersheds in cold regions including in Songhua River, Yellow River, Heihe River, Yangtze River and
Yarlung Zangbo River basins are selected. The improved WEP-L model is used to simulate and analyze the tem-
poral and spatial variation of runoff in cold region from 1960 to 2010. Meanwhile, based on the hydrological
simulation method, different climate change and land use scenarios are designed to analyze the attribution of run-
off changes in cold regions. The results show that: (1) The improved WEP-L has a good fit for runoff in differ-
ent cold regions. The Nash efficiency coefficient is above 0. 72, and the absolute relative error is within +11%.
(2) The trend of runoff change in five typical basins is not significant, but the base flow index of Tangnaihai and
Yingluoxia increased significantly, and passed the 0. 01 significance test, indicating that the proportion of basal
flow in these two basins is increasing. (3) In addition to the A’ yangian and A’ nen watershed of the climate
change in the four cold basins has a greater impact on runoff, more than 78%, which is the dominant role in run-
off evolution. Relevant studies can provide reference for the study of water cycle and water resources evolution
in cold regions.

Key words: cold region; WEP-L model; runoff evolution; attribution analysis
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