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Abstract

This paper focuses on coal mines along the Yellow River Basin in Inner Mongolia, exploring the interaction mechanisms between
groundwater and surface water and the pathways for pollution prevention and control. Taking the Zhungeer and Dongsheng mining
areas as typical cases, field monitoring, indoor analysis, numerical simulation, and isotope tracing methods were employed to
reveal the following: under natural conditions, the Yellow River replenishes part of the shallow groundwater; coal mining leads to
groundwater level decline and disruption of hydraulic connectivity, with mine water contaminating water bodies through runoff and
infiltration. Surveys indicate that groundwater mercury levels exceed Class 111 standards by 2-5 times, and conventional ions are
Fx . Most surface water tributaries are classified as Class IV/V or even inferior to Class V, with pollution originating from mine water
and coal gangue leaching. Based on these findings, prevention and control strategies are proposed from the source, process, and
end stages, supplemented by regulatory safeguards. The study has limitations such as limited data coverage and insufficient model
accuracy, necessitating future efforts to expand monitoring, optimize models, validate measures, and strengthen multidisciplinary
collaboration.
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