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Synergistic characteristics and their causes of ecological environment and

water conservation at Chongqing section of Three Gorges reservoir area

Huang Zhiyi, Zhang Shouping, Ran Guoquan, Li Xia
(School of River & Ocean Engineering, Chongqging Jiaotong University, Chongqing 400074, China)
Abstract: [Objective] The core scientific issues of regional sustainable development, the coordination
relationship between ecosystem quality and service functions and its underlying mechanism, were analyzed in order
to break through the current limitations in the understanding of the “quality-energy” synergy relationship and
driving mechanism in research, and provide a scientific basis for ecological management in the reservoir area.
[ Methods ] This study focused on five key districts/counties at Chongging section of the Three Gorges reservoir
area. The InVEST model was used to evaluate water conservation, the RSEI model was used to quantify
ecological environment quality, a coupling coordination degree model was introduced to diagnose their synergistic
relationship, and GeoDetector was used to quantitatively analyze the driving mechanisms of natural and
socioeconomic factors affecting the coordination relationship. [Results] @O Temporally, ecological environment

quality in the study area continued to improve, whereas water conservation first decreased and then increased,
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with marked fluctuations. @ Spatially, the coordination level improved significantly, with a distinct geographical
pattern of “higher in the periphery and lower in the center”. & Driving-force analysis showed that elevation and
temperature were the dominant driving factors, and interactions among natural factors significantly enhanced the
spatial heterogeneity of the coordination degree. [Conclusion] The synergy between ecological environment
quality and water conservation function at Chongqing section of the Three Gorges reservoir area is significantly
enhanced, with its coordination state driven by nonlinear coupling between natural factors and human activities.
This study recommends implementing differentiated zoning strategies in subsequent ecological construction:
strictly controlling development intensity in areas with high human disturbance, and strengthening vegetation
restoration and water conservation capacity in ecologically sensitive midddle and high elevation areas, so as to
promote overall ecosystem coordination and regional sustainable development.

Keywords: ecological environment; water conservation; GeoDetector; coupling coordination; Three Gorges
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Fig.6 Hierarchical distribution of water conservation capacity at Chongqing section of Three Gorges reservoir area (2000—2025)
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