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Abstract

Frequent karst water hazards in the roof and floor shale of post-sequential coal seams during mining operations in China pose
significant threats to mine safety and production efficiency. Traditional water hazard management approaches often rely on single
technical measures, which suffer from issues such as discontinuous information flow, delayed decision-making, and unstable
treatment outcomes. This study establishes an integrated technical system combining “geological modeling, geophysical exploration,
hydrological monitoring, comprehensive management, and dynamic evaluation” based on multi-source information integration,
dynamic monitoring, and intelligent decision-making principles. Field trials and engineering applications have validated the system’s
effectiveness in identifying concealed karst cavities, sealing sudden water inrush channels, and dynamically regulating groundwater.
Results demonstrate that this integrated system significantly improves water hazard prediction accuracy and treatment efficiency,
reduces accident risks, and enables safe and efficient coal mining.
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