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Abstract

The issue of combined pollution by microplastics (MPs) and heavy metals (HMs) in farmland soil
within plateau lake basins has become increasingly prominent, yet its environmental behavior and
risks remain poorly understood. This study focuses on high-altitude ecologically fragile areas, aim-
ing to explore the characteristics and risk management strategies of combined pollution by MPs and
HMs. MPs, as significant carriers of HMs, enter the plateau environment through various pathways
such as residual agricultural films, organic fertilizer application, atmospheric deposition, and gla-
cial meltwater, intensifying pollution migration. The article systematically analyzes the interactive
effects of MPs and HMs (including adsorption-desorption and ultraviolet degradation effects) and
their ecological risks (microbial inhibition, crop absorption). To address the limitations of tradi-
tional assessment methods, advanced technologies such as machine learning models and stable iso-
tope tracing are introduced, enhancing the accuracy of pollution source tracing and risk prediction.
Atthe governance strategy level, a comprehensive management approach combining source control
(promoting degradable mulch films, optimizing organic fertilizers) and remediation techniques
(combined fungal-algal remediation, MPs capture materials) is proposed, with the aim of providing
a scientific basis for the sustainable management of farmland soil in plateau lake basins.
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Figure 1. Pathways of microplastic input
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Figure 2. Synergistic/antagonistic effects on arsenic (As) uptake in rice
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Figure 3. Stable isotope tracer technique
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Figure 4. Design principle for microplastic (MP) capture
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