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Research on the Evolution Mechanism of Soil Fertility in Coal Mining Areas after Land Reclamation

Yuxin Wu
CHN Energy Shendong Coal Ecological Environment Management Center, Yulin, Shaanxi, 719000, China

Abstract: Coal mining activities cause serious damage to the structure and function of soil systems, and the evolution of soil
fertility after land reclamation is a complex multidimensional process. This paper systematically analyzes the evolution laws,
mechanisms, and optimization strategies of soil fertility after land reclamation in coal mining areas. The analysis found that
the evolution of reclaimed soil fertility presents a dynamic trajectory from initial deterioration to mid-term recovery and then
to later stability. The specific mechanisms involve soil profile reorganization and material migration, element cycling and
nutrient redistribution, microbial driven biochemical processes, and ecosystem coupling regulation. On this basis, optimization
strategies based on diversified vegetation systems, organic matter cycling management, and precision fertilization techniques
were proposed to provide scientific guidance for sustainable land use and ecological restoration in coal mining areas.
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