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Fig. 1 Water resources source and water using structure of Beijing
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Tab. 3 Test results of the internal consistency

of the evaluation indicator system
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Tab. 4 Evaluation index system and weight of comprehensive benefit of water resources allocation in Beijing
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Tab. 5 The evaluation index system of comprehensive benefit of

water resources allocation in Beijing and the weight of each subsystem

and criterion layer
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Comprehensive benefit assessment of multiple water resources allocation and

utilization: A case study of Beijing City

ZHENG Wenting', HAN Jingcheng', WU Yingju', ZENG Jiewei', WEI Jiahua™

( 1. Water Science and Environmental Engineering Research Center, College of Chemical and Environmental Engineering, Shenzhen University,

Shenzhen 518055, China; 2. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China;

3. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China )

Abstract: Water is the most crucial and fundamental resource for driving social progress. To address the uneven

distribution of water resource-related issues and the disparity between population and economic demands, China

implemented a national water network project aimed at systematically allocating and efficiently utilizing regional
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water resources. The operation of the Middle Route of the South-to-North Water Transfers Project significantly
enhanced Beijing's water supply system, leading to a multi-source water supply pattern that effectively improved
urban water resource security. To tackle the challenges posed by climate change, Beijing proposed various water
resource allocation principles to optimize the distribution of water for domestic, industrial, and ecological purposes,
supporting the city's rapid development. However, how water resources are allocated, and what are the significant
impacts and benefits? Thus, it is imperative to establish a comprehensive evaluation system that thoroughly assesses
the beneficial effects of water resource allocation and utilization to enhance the resilience of the urban water
resources system scientifically.

This study examined the benefits of multiple water resources joint allocation projects in Beijing using data from
2010 to 2021. This study systematically analyzed the effects of joint allocation and comprehensive utilization of
water resources by identifying their impacts on the "structure-society-economy-ecology". An evaluation system of
comprehensive benefits was constructed using the comprehensive index evaluation method of entropy weight. The
comprehensive benefits of water resources allocation and utilization were analyzed and evaluated, thereby
examining the changing characteristics of the benefit index across four dimensions: social impact, economic impact,
ecological environment, and system structure.

The results indicated that Beijing's water structure became more resilient according to industrial structure
adjustments, the active promotion of water-saving initiatives, and the emphasis on ecological environment
protection. Water consumption in the industrial and agricultural sectors has decreased, while in the domestic and
environmental sectors has increased. Urban water resource allocation effectively improved the equilibrium state of
water resource carrying capacity in Beijing. However, due to significant spatial differences in the economy and
population and the influence of changing water conditions, the suitability of water supply for economic and social
development exhibited obvious differentiation, leading to a pronounced spatial imbalance between regional water
supply and population. The joint allocation of water resources in Beijing had varying degrees of impact on structural
balance, social impact, economic impact, and ecological environment benefits, with the ecological environment
showing significant improvement. Additionally, the annual enhancement of the comprehensive benefit index
indicates that water resource allocation in Beijing has contributed to the city's sustainable development.

In light of the above analysis, to further improve the efficiency and scientific management of water resource
allocation in complex water conditions, it is significant to promote the construction of the water resource market
system, continuously enhance the water resource management mechanism, and actively involve society
communities in the sustainable use of water resources. It is highly recommended that an urban water economic
model should be developed to further improve the effectiveness assessment of the urban water resources allocation

system and the development of optimization plans .

Key words: water resources allocation; evaluation system; spatial equilibrium; composite index; benefit evaluation
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