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Northwest China based on surface water—groundwater coupling model: A case
study of the middle reaches of the Heihe River

WU Bin, WANG Sai, WANG Wenxiang, AN Yonghui
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Abstract: The integrated surface—groundwater model based on physical processes can comprehensively and systematically describe
the water cycle process of the basin and provide detailed information for water resources management. At the same time, the future
trends of water resources are significantly affected by climate change, and the problem as to how water resources change in future

climate scenarios will affect water management measures. The authors evaluated the regional water resources response to climate
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change, based on the surface water—groundwater coupling model GSFLOW. By predicting the regional water resources change trend
under the future climate scenario (CMIPS5), the results can provide reference of water resources management for the arid regions.
Some conclusions have been reached: (1) The GSFLOW model can simulate the complex water cycle of the middle reaches of the
Heihe River. (2) Under the medium stabilization scenario (RCP4.5), precipitation in the region increases by an average of 0.6 mm
per year, with an average temperature increase of 0.03 degrees Celsius per year, surface water flow of an average of 1.5 billion cubic
meters per year, and groundwater reserves decreasing by an average of 38 million cubic meters per year. Under the high radioactive
forcing scenario (RCPS8.5), the average precipitation increases by 0.8 mm per year, the average temperature increases by 0.06

degrees Celsius per year, the surface water flow is 1.37 billion cubic meters per year, and the groundwater reserves decrease by an

average of 34 million cubic meters per year.
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Fig.1 General situation of the middle reaches of the Heihe River
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Table 1 Descriptions of the 9 models from CMIP5 applied
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Table 2 Precipitation and predicted precipitation over

years
g [/ ] S e [/ = M § =4
/mm /mm /mm /mm
19514 99 103 19764 179 97
19524E 133 142 19774 167 126
19534 119 94 19784 114 61
19544 181 123 19794 103 170
19554 77 108 19804 106 86
19564F 117 70 19814F 118 124
19574 175 46 19824 189 132
19584 67 103 19834 121 152
19594E 123 69 19844 80 75
19604 112 75 19854 136 57
19614F 115 64 19864 148 90
19624 139 54 19874 149 135
19634E 138 89 19884 144 122
19644 121 149 19894 126 101
19654 78 60 19904 107 113
19664F 133 100 19914 149 87
19674 59 116 19924 92 100
19684F 154 58 19934F 101 171
19694 156 83 19944 95 95
19704 77 76 19954 138 115
19714 107 117 19964 200 103
19724 105 126 19974 122 61
19734 94 73 19984 240 118
19744E 159 77 19994 208 71
19754 145 103 20004E 66 108
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Fig.6 Precipitation changes in the coming one hundred years (a-RCP4.5; b-RCP8.5)
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Fig.8 Changes in water resources under two climate scenarios (a—Groundwater storage; b—Basin outflow)
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