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Abstract

Surface subsidence induced by underground coal mining is a major environmental issue in mining
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areas and their surrounding regions. This paper reviews the causes of surface subsidence due to
coal mining, its ecological and environmental impacts, as well as monitoring and mitigation tech-
nologies. The creation of goafs and the instability of overlying strata resulting from coal extraction
lead to surface subsidence, which can trigger geological hazards such as cracks and landslides, and
cause long-term negative effects on soil, groundwater, and ecosystems. Hydrological changes and
soil degradation caused by subsidence often result in the destruction of farmland, vegetation deg-
radation, and water loss. In terms of monitoring technologies, the integration of modern remote
sensing techniques with ground-based monitoring methods has significantly enhanced the preci-
sion and timeliness of subsidence monitoring, providing vital data support for early warning and
mitigation of mining-induced subsidence. Mitigation strategies include strengthening early warn-
ing systems for subsidence, implementing engineering reinforcement measures, and carrying out
ecological restoration and land reclamation to reduce the environmental impacts of coal mining.
Future research should focus on balancing coal mining with ecological protection, especially in
terms of coordinating mining sustainability with ecological restoration, to promote the sustainable
development of mining regions.
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