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Research of water resources multi-dimensional equilibrium allocation

based on eco-hydrological threshold regulation in inland arid region

LI Ligin"?, WANG Zhizhang’, HE Huaxiang"*, MA Zhenzhen', XIE Xinmin', WEI Chuanjiang'

(1. Water Resources Department, China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2.Water Resources Depariment, Beijing Water Science & Technology Institute, Beijing 100044, China;
3. Information Technology Department, China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
4. State Key Laboratory of Hydroscience and Engineering ,
Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

Abstract: To tackle the strong conflict between urban development and ecological environment protection in
inland arid regions, a multi-dimensional equilibrium allocation model of water resources based on eco-hy-
drological threshold regulation was constructed, after identifying the coupling mechanism between water cy-
cle and ecological evolution. The model is divided into three layers; the first layer manages the total con-
sumption of the water resources system and regulates the balance between groundwater exploitation and sup-
plement in the basin; the second layer regulates the balance between water supply and demand and the bal-
ance between water resources and irrigation area from the economic and societal system in the administra-
tive division; the third layer regulates the balance between water resources and ecological environment and
the balance between water and salt of the environmental system in the key control channel sections and irri-
gation areas, as well as providing the corresponding multiple loop iteration algorithm. Applying the model
to the Tarim River Basin located in China’s inland arid region, the results show that, in the normal and
dry years (occurrence no greater than 50% comparing to the long—term climatology), with an increased wa-
ter—saving irrigation area of 0.85 million hectares, a reduced agricultural irrigation area of 0.41 million hect-
ares, as well as a reduced water usage of national economy by 7.5 billion m’, it is possible for the order-
ly benign evolution and efficient as well as balanced development of composite system integrated with the
water resources, economic society and ecosystem, and the results also verify the feasibility of the method.

Keywords: ecosystem; water cycle; ecological hydrology index threshold; water resource multi—dimensional

equilibrium allocation; Tarim River
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