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Abstract

Under conditions of long-term industrial production and inadequate management, industrial legacy sites are prone to developing
complex soil and groundwater contamination dominated by heavy metals and organic pollutants. The associated environmental
risks are characterized by concealment, accumulation, and spatial heterogeneity. Focusing on soil and groundwater contamination at
industrial legacy sites, this study systematically examines pollution characteristics and mechanisms of risk formation, and establishes
a pollution risk identification framework integrating site investigation and monitoring, exposure pathway identification, and indicator-
based risk determination. On this basis, a risk classification and spatial zoning approach is proposed to clarify governance priorities
and management requirements for areas with different risk levels. The study highlights the critical role of integrated soil-groundwater
analysis in risk identification and zoned remediation, providing theoretical support and technical guidance for improving the scientific
rigor and precision of environmental risk management at industrial legacy sites.
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