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Figure 1 Influences of climate change on marine microplastic pollution. @ Ocean warming accelerated the aging and breaking of plastic waste into
microplastics; @ ocean warming triggerd algal blooms that caused large amounts of phytoplankton to attach to the microplastics, accelerating their
sinking; @ ocean warming changed the direction and velocity of the water flow, causing the sediment to resuspend, resulting in a large number of
microplastics into the overlying water; @ ocean acidification changed the dispersion of microplastics; & ocean stratification altered the vertical
distribution and abundance of microplastics; ® Ocean hypoxia increased the persistence and suspension of microplastics; @ melting glaciers and
rising sea levels released microplastics from coastal sediments into the marine environment; (8) UV-B radiation enhancement accelerated the aging and
breaking of plastics into microplastics; @ wind enhancement promoted microplastics from land into the marine environment, altering their distribution
and abundance (color online).
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Figure 2 Influences of marine microplastic pollution on climate change. O The degradation of microplastics directly released greenhouse gases,
exacerbating climate warming; @ microplastics indirectly contributed to climate warming by interfering with the carbon sequestration function of
biological pumps; 3 microplastics affected photosynthesis of phytoplankton, leading to more CO, dissolving in the ocean, which turned the water
acidic; @ microplastics aggregate and settle into sediments, interfering with the carbon cycle in the sediment environment, impeding carbon
sequestration and indirectly contributing to ocean acidification; & microplastics degraded and leach dissolved organic carbon, produced CO, through
mineralization and dissolved in the ocean, resulting in a decrease in seawater pH and increasing ocean acidification; (6 microplastics contributed to the
loss of dissolved oxygen from the ocean, resulting in ocean hypoxia (color online).
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Abstract: Climate change and marine microplastic pollution have emerged as prominent global issues, coexisting

concurrently for an extended period. However, based on experimental results and environmental monitoring data

reported in the literature, studies on climate change and marine MP pollution are mostly independent of each other,

lacking a clear understanding of their interactions. Our review synthesized the current state of global climate change and

marine microplastic pollution, summarizing alterations in marine habitats under climate change, particularly the

reciprocal impacts between factors such as ocean warming, acidification, hypoxia, and marine microplastic pollution.

We discovered that climate change exacerbated marine microplastic pollution, changing the behavior of microplastics in

the marine environment. Concurrently, marine microplastic pollution also influenced climate change, intensifying global

warming, ocean acidification, and hypoxia. Hence, these two phenomena are intricately interconnected, yet there is

currently a lack of research on the marine microplastic pollution characteristics and biotoxic effects in diverse marine

habitat conditions. Our review looked forward to future research directions and prospects, in order to provide an

important theoretical basis for effectively responding to global climate change and marine microplastic pollution.

Keywords: climate change, microplastics, ocean warming, ocean acidification, interaction
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