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Development of a model for estimating a residence time of plastics on sandy beaches

Kataoka, Tomoya
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Plastics in the marine environment rapidly break down due to the light-induced
degradation and biodegradation on a beach, and thus would become microplastics. In this study, we have
investigated a residence time of plastics on a beach and factors determining the residence time.
Plastics were backwashed offshore due to nearshore hydrodynamics, and their remnants decrease
exponentially. As an application of exponential decay of plastics, we have established a method for
evaluating an amount of microplastics generated on a beach based on a linear system analysis. On the
other hand, remnant plastics were moved corresponding to the nearshore current pattern. This indicates
that the nearshore currents would contribute to the backwash of plastic from the beach. We conclude that
the horizontal scale of nearshore current structure and frequent of nearshore current occurrence are
important indexes for estimating the residence time of plastics on the beach.
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