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Evolution Law of Water Resources in Weihe River Basin Based on Dualistic Water Resources Evolution Model

ZHOU Zu-hao, QIU Ya-qin, JIA Yang—wen, WANG Hao, WANG Jian—hua, QIN Da-yong
(China Institute of Water Resources and Hydropower Research, Beijing, 100044, China)
Abstract: The Weihe River Basin is the largest subbasin of the Yellow River Basin. It is one of the three main flood sources of the middle
and lower reaches of the Yellow River and one of main sources of sand in the Yellow River. The water resources in the Weihe River Basin
have changed a lot because of climate change, water resources exploitation, conservation of water and soil and other human activities. This
paper studied the evolution law of water resources in the Weihe River Basin based on a dualistic water resources evolution model. The du-
alistic model couples a distributed hydrology model to simulating the natural water cycle process with a water resources allocation model
simulating the artificial water cycle processes. This paper not only analyzed the evolution law of the specialized water resources, but also
discussed the evolution law of the generalized water resources. The total of the surface water resources and ground water resources is the
traditional water resources, namely, specialized water resources. The total of the specialized water resources and the precipitation directly
utilized by human or ecological system is called the generalized water resources. A simulation of water cycle in the Weihe River Basin from
1956 to 2000 was performed. The result shows that, comparing the water resources from 1980 to 2000 with those from 1956 to 1979, the
surface water resources decreased by 7.3%, the ground water resources not overlapping with the surface water resources increased by
20.2%, the specialized water resources decreased by 2.1%, the precipitation directly used by human and ecological system decreased by
1.9%, the general water resources decreased by 2.0%. As well as water resources at present, water resources in the future was evaluated
based on WEP-L taking account of water use change and land use change. The volume of surface water resources in 2020 was predicted to
be 8.160x10°m’ 0.320x10°m* less than that in 2000. The volume of ground water resources in 2020 was predicted to be 5.563 x10°m’,
0.463x10°m’more than that in 2000. The volume of ground water resources not overlapped with surface water in 2020 was predicted to be
2.462x10°m’, 0.028x10°m? less than that in 2000. The volume of specialized water resources in 2020 was predicted to be 10.621 x10°m’,
0.348x10°m* less than that in 2000. The volume of precipitation directly utilized by human and ecological system in 2020 was predicted to
be 48.716x10°m?, 0.305x10°m’> more than that in 2000. The volume of generalized water resources in 2020 was predicted to be 59.337 x
10°m?, 0.0430x109m? less than that in 2000.
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