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Fig. 2 Evaluation results of water resources carrying capacity in the Dongjiang River Basin
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Fig. 3 Evaluation results of each subsystem of water resources carrying capacity in the Dongjiang River Basin
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Fig. 4 Obstacle degree analysis results of each indicator for water resources carrying capacity in the Dongjiang River Basin
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Evaluation and Analysis of Water Resources Carrying Capacity in the Dongjiang River Basin
from 2007 to 2020
HU Caixia">, WANG Yushang®, WENG Shichuang™, ZHAO Yujie>
(1. Pearl River Hydrology and Water Resources Survey Center, Guangzhou 510610, China; 2. Hydrology Bureau of Pearl River Water
Resources Commission of the Ministry of Water Resources, Guangzhou 510610, China; 3. Guangdong Provincial Observation and

Research Station for Water Resources and Ecological Environment in Dongjiang River Basin, Huizhou 516100, China; 4. South China

Normal University, Guangzhou 510631, China)

Abstract: The Dongjiang River Basin serves as a critical water supply source for the Guangdong-Hong Kong-Macao Greater Bay Area,
and its water resources conditions have direct implications for regional sustainable development. To identify the key constraints
limiting water resources carrying capacity (WRCC) in this basin and ensure long-term water supply stability for the Greater Bay Area, a
comprehensive evaluation covering the period from 2007 to 2020 was conducted, with the aim of providing an empirical basis for long-
term water resources management strategies in the watershed. Using annual data spanning 2007 - 2020, this study comprehensively
evaluated and analyzed the WRCC of the Dongjiang River Basin by integrating the DPSIR (Driver-Pressure-State-Impact-Response)
conceptual framework with an entropy-weighted TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) approach.
The DPSIR framework was adopted to systematically organize evaluation indicators across five interrelated subsystems, thereby

capturing the complex interactions between anthropogenic activities and natural hydrological processes. The entropy weighting method
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was employed to objectively determine indicator weights based on the information content of observed data, minimizing subjective bias
in the composite scoring process. The TOPSIS procedure subsequently assessed annual WRCC performance by calculating each year's
relative closeness to an ideal solution. To further diagnose the dominant restricting factors, an obstacle degree model was applied for
each year under review, enabling in-depth exploration of the temporal evolution of major constraining factors over the study period.
The WRCC index of the Dongjiang River Basin ranged from 0. 38 to 0. 58 throughout the study period, exhibiting an overall fluctuating
upward trend, but with relatively weak stability. Comprehensive analysis revealed an improving trend in human water use as
represented by the P subsystem; however, the deterioration of the R subsystem indicated significant negative ecological effects
associated with the continued expansion of human activities, while the D, S, and I subsystems associated with natural factors exhibited
pronounced unstable fluctuations. Combined obstacle degree analysis found that the primary constraints on carrying capacity
development shifted markedly over time — from early dominance by water use intensity indicators toward a pattern of instability driven
by three compounding factors: the contraction of wetland coverage, the expansion of population scale, and heightened interannual
variability in precipitation. These findings suggest that future water resources governance in the Dongjiang River Basin should
strategically reorient its focus from conventional water-saving and demand-side control measures toward an integrated paradigm
encompassing ecological restoration and dynamic demand — supply balance regulation, in order to rehabilitate degraded ecosystems,
strengthen the basin’s natural hydrological buffering capacity, and sustain a stable and reliable long-term water supply under mounting
socioeconomic and climatic pressures.

Keywords: DPSIR; Water resources carrying capacity; Entropy-weighted TOPSIS; Obstacle degree model
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