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Abstract

The changes in land use in coal mining areas have reshaped the surface morphology and geological structure, significantly impacting
the quality of the regional geological environment. As coal resources continue to be exploited, the types of land use have shifted
from farmland and forest land to industrial land and abandoned land, leading to a series of geological issues such as soil degradation,
surface subsidence, and hydrological disorder. The increased risk of geological disasters due to land disturbance not only threatens
the stability of ecosystems but also exacerbates the vulnerability of human settlements. Through remote sensing monitoring and
GIS analysis, the spatial relationship between land use changes and geological environmental degradation can be clearly identified,
providing a quantitative basis for the evolution of geological environmental quality in coal mining areas. Scientifically coordinating
land development and ecological restoration projects is a key approach to improving the geological environmental quality of
coal mining areas. This paper systematically analyzes the process of land use evolution in coal mining areas and its geological
impact mechanisms, exploring appropriate governance strategies and management measures to provide theoretical support for the
coordinated development of resource exploitation and environmental protection.
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