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[Abstract] As a critical component of coal mine safety production, hydrogeological exploration plays an
irreplaceable role in preventing water hazards. This paper systematically analyzes the main types of water hazards
in coal mines and their formation mechanisms, while exploring current technical approaches and their practical
effectiveness in hydrogeological exploration. It focuses on standardizing drilling operations and hydrogeological
observation well layouts underground, as well as evaluating the application of digital hydrogeological
information platforms in mining areas. Additionally, the study proposes innovative development directions for
hydrogeological exploration technologies, including the development of intelligent exploration equipment,
establishing integrated technical systems, and promoting data sharing mechanisms and industry standardization.
These efforts aim to provide scientific foundations and technical support for water hazard prevention in coal
mines.
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