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Abstract

The Three Gorges Reservoir Area is an important ecological barrier in the upper reaches of the
Yangtze River, and changes in its eco-environmental quality have a significant impact on regional
sustainable development. This study used multi-source remote sensing data from 2000 to 2020,
the Google Earth Engine platform, and machine learning models to comprehensively assess the
eco-environmental quality of the reservoir area. The constructed random forest model achieved
good prediction accuracy (R? = 0.89). The eco-environmental quality of the reservoir area showed
a trend of first decreasing and then increasing, with marked spatial differences. Biological rich-
ness and soil moisture improved significantly. Precipitation and industrial output were the core
drivers of changes in eco-environmental quality. Although the proportion of ecological protection
areas is currently high (64.50%), some areas face the risk of future degradation in eco-environ-
mental quality. It is recommended to focus on the southwestern part of the reservoir area and
urban areas along the Yangtze River, where ecological quality continues to degrade, and to bal-
ance the relationship between ecological protection and restoration and sustainable develop-
ment in the reservoir area.
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Figure 1. Eco-environmental quality assessment model
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Figure 2. Spatial distribution and temporal dynamics of eco-environmental quality in the Three Gorges Reservoir Region,
2000~2020
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Figure 3. Projected composite scores for typical districts and counties in the Three Gorges Reservoir Region
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