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Investigation of the Interlayer Diffusion Mechanism of Heavy Metal

Migration Under Rainfall in Layered Soils
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Abstract: Layered soils under long-term heavy metal contamination exhibit significant vertical heterogeneity
and multi-layer accumulation characteristics. Rainfall, as a primary external driving force, alters the pore water
dynamics and promotes the redistribution and migration of dissolved and complexed heavy metals between soil
layers. This study systematically reviews the effects of layered soil structures and rainfall infiltration processes
on the migration behavior of heavy metals and elucidates the coupled mechanisms involving advection,
dispersion, sorption-desorption equilibrium, and finger flow phenomena. The theoretical model analysis
demonstrates that diffusion driven by concentration gradients continuously promotes the downward migration
of contaminants during the post-rainfall stage and highlights the differences in migration rates and accumulation
depths under varying pore structures and rainfall conditions. The results provide a theoretical basis for risk
identification, zonal monitoring, and barrier control strategies in contaminated soils and have important

implications for agricultural ecological security and groundwater protection.
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