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Dynamic Assessment of Water Resources Carrying Capacity and Identification of

Obstacle Factors in the Chengdu-Chongqing Urban Agglomeration

WEI Yangi!, YANG Jiangting', ZHANG Rui!, FAN Lingzhi!, LI Haichao? LIU Xiaohui!

(1. School of Energy and Power Engineering, Xihua University, Chengdu 610039, China;
2. Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

Abstract: [ Objective ] ~ Water resources carrying capacity (WRCC) is a critical indicator for assessing regional
environmental stress and development. In response to the prominent water supply—demand conflicts and significant
regional disparities in the Chengdu—Chongqing urban agglomeration, this study systematically evaluates its water resources
carrying status, providing scientific references for regional water security and differentiated management. [ Methods] An
evaluation index system comprising support, pressure, and regulation subsystems was constructed. The fuzzy analytic
hierarchy process (FAHP) was applied to determine indicator weights, and the set pair analysis (SPA) method based on
dynamic difference coefficients was employed to assess the WRCC status and diagnose obstacle factors for each city.
[ Results ] The results showed that from 2013 to 2022, the overall WRCC in the Chengdu—Chongging urban
agglomeration exhibited an upward trend, with the average connection degree increasing from -0.06 to 0.04. The western
cities recorded a significantly higher average value (0.16) than the central (-0.22) and eastern (-0.04) parts, showing
obvious spatial differences. Obstacle factor diagnosis revealed that Neijiang remained in an overloaded state due to limited
total water resources and weak ecological support (e.g., per capita water resources, water yield modulus, ecological water
use rate), while Chongqing, despite notable improvements in regulation and efficiency, still faced increasing water shortage
pressure caused by population growth (e.g., per capita water resources, water yield modulus, urbanization rate).
[ Conclusion] The WRCC of the Chengdu—Chongqing urban agglomeration has improved, but internal disparities and
local overload problems remain prominent. It is necessary to strengthen resource support and regulation capacity,
implement zoned and classified management, and optimize water allocation to enhance the overall level of regional water
security.
Keywords: water resources carrying capacity; obstacle factors; dynamic difference coefficient; Chengdu-Chongqing urban

agglomeration
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