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Modeling and application of groundwater pollution migration
and diffusion of refined oil products in pollution control
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Abstract

The development of groundwater pollution migration and diffusion models for refined oil products provides crucial tools for
predicting pollutant migration pathways, diffusion ranges, and concentration changes in groundwater systems, effectively supporting
pollution monitoring and control. By integrating source characteristics, hydrogeological parameters, and pollutant physicochemical
properties, the model simulates how factors such as groundwater flow velocity, permeability, adsorption, and biodegradation influence
pollution dispersion processes. This provides data-driven support for rational monitoring site deployment and precise remediation
plan formulation. Through IoT-based real-time monitoring and big data technology to refine input data, combined with Al and
advanced numerical methods to enhance multiphase flow and biodegradation modeling, along with field experiments to calibrate the
model for improved prediction accuracy. Continuous optimization of the migration-diffusion model will offer more scientific and
efficient technical support for refined oil product groundwater pollution remediation, facilitating refined environmental management
and sustainable development.
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