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[Abstract] Focusing on typical oilfield development zones, this study optimizes the layout of monitoring well
networks to systematically collect groundwater samples and analyze conventional ions as well as characteristic
pollutants. By comprehensively employing gas chromatography—mass spectrometry (GC—MS) fingerprint
comparison, multivariate statistical modeling, and hydrogeological coupling analysis, this study elucidates the
spatiotemporal distribution patterns of pollutants such as petroleum hydrocarbons and benzene series compounds,
and accurately identifies the dominant pollution sources—including drilling leaks, pipeline corrosion, and legacy
wells. The results indicate that the pollution plume exhibits a strip—like distribution along the direction of
groundwater flow, with relatively higher pollution loads observed in older development zones. Based on these

findings, this study proposes zoned and categorized prevention and control strategies, providing a scientific basis

for the green development of oilfields and the management of groundwater environmental risks.
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