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Abstract

This study systematically analyzes the conflict dimensions between mineral exploitation and ecological protection redlines,
establishing a three-tiered environmental assessment framework (Target-Criteria-Indicator). By integrating Analytic Hierarchy
Process (AHP) and entropy weighting for indicator weighting, combined with fuzzy comprehensive evaluation and matter-element
extension methods, the research develops a closed-loop assessment process. The study also proposes a multi-model coupling
framework for environmental impact prediction and differentiated scenarios, offering comprehensive solutions including source
layout optimization, process technology integration, and long-term regulatory coordination. These findings enhance the theoretical
foundation of mandatory environmental assessments, providing technical support for the coordinated development of mineral
exploitation and ecological conservation redlines.
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