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YREB from 2007 to 2023, this study constructs a comprehensive evaluation index system integrating ‘population-land-water-industry’
(PLWI) subsystems. Using the entropy-weighted TOPSIS method, a modified coupling coordination degree model, the geographical
detector, and the obstacle degree model, the study systematically examines the spatiotemporal evolution characteristics and driving factors
of the coupled coordination of the PLWI system in the YREB. The results indicate that: (1) From 2007 to 2023, the overall development
level of the PLWI system in the YREB increased steadily, with an average annual growth rate of 4.49% in the development index.
However, the development levels of individual subsystems exhibit significant heterogeneity and spatial imbalance. Among them, the
population subsystem forms an endogenous development momentum aimed at improving residents’ quality of life, with its developmental
advantages highly concentrated in the Yangtze River Delta region. (2) The coupling coordination level of the PLWI system improved
steadily during the study period, but significant regional heterogeneity and intergroup differentiation remain. (3) The lagging development
of the water subsystem is the key factor constraining the coordinated evolution of the PLWI system. After removing the water subsystem
and analyzing the ‘population-land-industry’ subsystem, the probability distribution of cities across coupling coordination levels becomes
more concentrated and generally upward, with 95.37% of cities experiencing an increase in coordination level. (4) Social and economic
factors are the main endogenous drivers of coordinated development in the PLWI system. Among them, technological innovation,
economic vitality, and residents’ disposable income show explanatory powers of 40.5234%, 38.5958%, and 34.3657%, respectively. In
addition, half of the internal driving factors exhibit an average explanatory power exceeding 20%. The study demonstrates that both the
development level and coupling coordination degree of the PLWI system in the YREB have steadily improved, with an average annual
growth rate of 4.49% in the development index. However, the process of development and coordination improvement shows significant
internal heterogeneity and spatial imbalance, characterized by a spatial pattern of ‘upstream leadership, midstream catch-up, and
downstream lag with fluctuations.’ In particular, the lagging development of the water subsystem plays a significant constraining role in
the overall coordinated development of the system.

Keywords: the Yangtze River Economic Belt; ‘population-land-water-industry’ system; spatiotemporal evolution; driving factors
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Table 1 Division of the study area and sample statistics in the

Yangtze River Economic Belt
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Fig.1 Schematic diagram of the study area in the

Yangtze River Economic Belt
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Table 2 Indicator system for the ‘human-land-water-industry’ system in the Yangtze River Economic Belt
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Table 4 Results of the water subsystem vulnerability model
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