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Abstract: To construct a comprehensive evaluation index system suitable for Groundwater-Dependent
Ecosystems (GDEs) in the Dongting Lake surrounding area, this study adopts a grid overlay method to
establish a set of evaluation systems including factors such as groundwater depth, vegetation cover,
evapotranspiration, topographic wetness index, and soil organic carbon content, etc., by scoring several
ecological indicators. These indicators are spatially integrated on a GIS platform to generate an integrated
evaluation index for GDEs in the Dongting Lake region. This enables the classification of varying degrees of
groundwater dependency. The results show significant spatial heterogeneity in groundwater dependency
levels across the study area. Notably, regions with high groundwater dependency, predominantly in the
wetlands and marshes of the northern and southwestern parts of the lake, account for 67.78% of the total area.

The evaluation results, validated using the success rate curve method, demonstrate high reliability, offering a
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robust scientific foundation for the sustainable management of groundwater resources and the ecological

conservation of Dongting Lake. Furthermore, this study provides a valuable reference for the assessment and

protection of other wetland ecosystems.
Key words:

surrounding area
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Fig. 1 Location of Dongting Lake surrounding area
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Table 1 Classification of comprehensive index for vegetation dependence on groundwater
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Fig. 2 Grading of GDEs evaluation in the Dongting Lake surrounding area
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Table 2 GDEs evaluation indicators and the quantitative classification in the Dongting Lake surrounding area
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GDES evaluation in the Dongting Lake surrounding area
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Table 3 Statistical results of vegetation dependence on groundwater evaluation in the Dongting Lake surrounding area
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