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Abstract

Groundwater, as a vital strategic water resource, faces increasingly severe pollution challenges, where hydrogeological conditions
play a pivotal role in regulating pollutant migration, diffusion, and remediation effectiveness. This study first categorizes groundwater
pollution sources (point-source/surface-source, natural-source/artificial-source) and pollutant types (organic, inorganic, microbial),
then analyzes their migration and transformation characteristics. It systematically investigates the impact mechanisms of groundwater
movement properties, soil-rock filtration capacity, recharge-excretion processes, and ecological-environmental interactions. Finally,
the paper proposes strategies for risk prediction, differentiated technical combinations, and monitoring-barrier system construction
from three aspects: precise investigation, technical optimization, and long-term prevention, providing references for targeted

groundwater pollution control.
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