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Abstract

With the acceleration of industrialization and urbanization, groundwater pollution has become increasingly severe, posing a
significant threat to the ecological environment and human health. To effectively address groundwater pollution, this study proposes
a comprehensive framework for the integrated application of groundwater pollution control and environmental remediation
technologies. This paper systematically explores and evaluates groundwater management under typical pollution scenarios by
employing physical, chemical, and biological remediation techniques. It analyzes the principles and applicability of various
remediation methods, including vapor extraction, chemical oxidation, and microbial degradation. The combined use of multiple
technologies can significantly enhance the efficiency of groundwater pollution control. Among these, the integrated chemical and
biological remediation approach stands out in terms of pollutant degradation rates and restoration of aquifer permeability. Finally,
it proposes systematic optimization and management models for environmental remediation to promote sustainable development
in pollution control. This research provides important technical references for groundwater pollution prevention and environmental
remediation, contributing to the improvement of groundwater resource conditions and the maintenance of regional ecological balance.
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