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Water resources carrying capacity assessment for middle-lower reaches of the Hanjiang River in Hubei Province
based on game theory-cloud model//DENG Lele, GUO Shenglian, WANG Jun, XIANG Xin ( State Key Laboratory of
Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China)

Abstract: To address the limitations of conventional individual weighting methods and subjective selection uncertainties in
water resources carrying capacity assessment, a comprehensive evaluation indicator system was established. In consideration
of the inherent uncertainties in water resources carrying capacity evaluation, an innovative methodology integrating game
theory was developed to optimize individual weighting methods for indicator weighting determination. The improved grey
correlation-TOPSIS method was employed to calculate closeness degree, coupled with an enhanced cloud model algorithm.
This proposed game theory-cloud model hybrid approach was applied to assess the spatiotemporal evolution of water
resources carrying capacity in eight cities within the middle-lower reaches of the Hanjiang River in Hubei Province from
2010 to 2020. The results indicate that the water resources carrying capacity was higher in the upstream areas compared to
the downstream areas, exhibiting strong clustering characteristics and significant spatial heterogeneity. The water resources
carrying capacity was at its lowest level in 2011 and reached its highest level in 2020, showing an overall fluctuating upward
trend. The water resources carrying capacity of each city was primarily at a moderate level, with occasional alert-level
occurring in specific years.
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Table 1 Global Moran’s I

RO BEEHRE Z{a P{H
2010 0. 104 1.671 0. 095
2011 0.263 2.097 0. 036
2012 0.293 2.476 0.013
2013 0. 190 1.952 0.051
2014 0.284 2.443 0.015
2015 0. 053 1.022 0.307
2016 -0.264 -0.569 0.570
2017 0.354 2.568 0.010
2018 0. 163 1.544 0.123
2019 0.120 1.321 0. 187
2020 0. 443 2.794 0. 005
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Fig.7 Local Moran’s I cluster map
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Fig.8 Comprehensive evaluation cloud map of water

resources carrying capacity
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