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Abstract

Abandoned metal mine areas in Southwest China have formed complex ecological problems due to long-term mining, with prominent
issues such as fragmented terrain, soil pollution, vegetation degradation, and hydrological imbalance, which pose a threat to regional
ecological security. The soil in these areas is affected by heavy metals and waste, leading to deterioration of fertility and structure,
making natural vegetation recovery difficult and causing a sharp decline in biodiversity. Water bodies and the atmosphere are also
polluted by wastewater, dust, and flying dust, damaging the surrounding environment and affecting residents’ health. To address
these issues, four models are constructed: coordinated soil improvement and vegetation restoration, integrated terrain reshaping
and hydrological restoration, coupled biological remediation and ecological engineering, and industrial integration and ecological
restoration. Through technological integration and systematic restoration, the aim is to restore ecological functions, achieve regional
sustainable development, and provide reference for similar regions.
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