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Research on the Coupling Relationship between Surface Collapse and
Land Use Change in a Karst Mining Area: A Case Study

of Guizhou Miaoling

JIANG Ke
(Guizhou Miaoling Nonferrous Geological Engineering Co. , Ltd, Kaili 556000, China)

Abstract: In the Guizhou Miaoling karst mining area, due to unique geological conditions and high -
intensity mining development, surface collapse and land use change have become prominent issues. Exploring
the coupling relationship between them is of great significance for regional sustainable development. This
study takes the Guizhou Miaoling karst mining area as the research area and employs field investigation,
remote sensing interpretation, GIS spatial analysis, and the construction of coupling degree and coordination
degree models to analyze the coupling relationship between surface collapse and land use change. The results
show that: (1) surface collapse exhibits spatio—temporal distribution patterns with diverse scales and forms,
jointly induced by geological and human factors, and has far —reaching impacts on land resources and
infrastructure; (2) land use change is driven by both natural and human factors, with mining development
being the key driving force; and (3) the constructed model demonstrates high accuracy and can be applied to
comparative analysis among different mining areas and scenario—based simulations. In the future, improving
the coupling relationship through synergistic governance via multiple measures, such as ecological restoration,
intelligent mining, and intensive land use, will be essential to promoting the sustainable development of
mining areas.

Key words: karst mining area; surface collapse; land use change; coupling relationship
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