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MOVEMENT, SETTLEMENT, AND DISTRIBUTION OF MARINE PLASTICS IN THE
XTAMEN BAY

NING De-Zhi', YUAN Ze-Lin', PAN Zhong®>, CHEN Li-Fen', ZHANG Chong-Wei', MA Jia-Jun'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116033, China; 2. Laboratory
of Marine Chemistry & Environmental Monitoring Technology, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen
361005, China)

Abstract Marine plastic wastes are a new type of marine pollutant, the calculation of the flux of marine plastic waste
into the sea involves the source-sink process and migration path, which are not fully understood yet by scientists. Taking
Xiamen Bay area with rapid industrial development as the research object, considering the influence of tidal action, runoff
into the sea, wind, and other factors, based on MIKE 3 Agent Based Modelling, the characteristics of distribution and
migration of floating and suspended plastic waste were simulated and studied, and the empirical formula was proposed to
predict the flux of deposited plastic waste. Results show that the floating plastic waste is concentrated on the shoreline
under the actions of unfavorable wind, prevailing wind, and the strongest wind. The distribution of suspended plastics from
the sea surface downward show an exponential decline, and its horizontal migration is closely related to the tidal movement.
In areas with low flow velocity, suspended plastics are easier to accumulate, raising the local concentration. The diffusion
rate of suspended plastics is also related to the physical properties of plastic particles. Plastic particles with low settling
rate can be suspended in water body for a longer time and are easier to be transported to places farther away from the
pollution sources. In addition, it is found that the growth of micro-plastic deposition flux is approximately linear with time,
and the flux is related to the plastic output in Xiamen and the hydrodynamics in the Xiamen Bay.

Key words marine plastics; Xiamen Bay; MIKE3; Agent Based Modelling;  floating plastics; suspended
plastics; deposited plastics
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