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Abstract: Mining operations cause significant damage to both mining areas and their surrounding environments, manifesting
as fragmented landscapes, deteriorating soil structures, water pollution, and a sharp decline in various plant and animal
species. These impacts result in severe ecological harm, necessitating comprehensive ecological restoration measures to
address the issues. The article focuses on analyzing the practical applications of ecological restoration projects in mine
environmental protection, detailing key technical approaches. Through geomorphological reshaping and slope stabilization
techniques, the fundamental safety framework of terrain and landforms can be reconstructed. By combining physical,
chemical, and biological methods, degraded soils can be deeply improved and adjusted to restore their normal ecological
functions. Based on local geographical characteristics, resilient pioneer species are carefully selected, and rational planting
layouts are designed to gradually restore vegetation communities. Open-pit mining areas and abandoned underground mines
exhibit distinct differences in restoration objectives and technical approaches. For these varied restoration methods, it is
essential to evaluate the initial effectiveness of each approach while thoroughly studying long-term ecological change patterns
and trends. Current conditions reveal ongoing challenges such as insufficient technical integration, inadequate post-restoration
maintenance mechanisms, and incomplete ecological effect assessment systems. Future planning must promote the organic
integration of diverse restoration technologies, introduce advanced intelligent monitoring and management systems, and
establish a comprehensive ecological benefit evaluation mechanism from initiation to completion, aiming to achieve holistic
improvement of mine ecosystems and balanced regional development.
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