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Research on Collaborative Restoration Technology of Soil Improvement and Vegetation Reconstruction in

Degraded Dump Sites
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[Abstract] As ecologically vulnerable areas formed by mining disturbances, degraded waste dumps are
characterized by fragmented soil structure, nutrient deficiency, and low biological activity, which severely
hinder ecosystem recovery. To enhance restoration efficiency, a comprehensive remediation approach was
developed, focusing on substrate amendment, soil structure reconstruction, and coordinated vegetation
configuration. Through regulation of physicochemical parameters, reconstruction of microbial communities,
and analysis of representative engineering practices, a regionally adaptive coupled restoration model was
established. The results indicate that the integrated remediation system significantly improves vegetation cover,
soil quality, and ecological stability, verifying the feasibility and applicability of the technical framework.
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