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Abstract

The fate of plastics entering the 3D ocean circulation from rivers discharge is examined
through the Lagrangian analysis of neutrally buoyant particles. Particles are released con-
tinuously over 1991-2010 at the surface along the coasts according to monthly estimates
of rivers plastic waste input. They are advected by daily currents from a state-of-the-art
global ocean model at 1/120 resolution. At the end of the simulation (year 2010), particles
remaining in the surface layer of 1 m thickness represent less than 2% of the total particles
released. These are concentrated in the center of subtropical gyres, mostly in the South
Indian Ocean, and the North Pacific, in relation with the large sources from Asia, and in
good agreement with previous 2D numerical experiments in the surface layer. These patterns
remain similar down to about 30 m depth, this upper layer strongly influenced by Ekman
currents trapping about 20% of the total released particles. About 50% of the total released
particles remain in the upper 100 m, and up to 90% are found in the upper 400 m at the end
of the experiment. Below the mixed layer, they are more widely dispersed horizontally and
follow the main global pathways of ocean ventilation of mode and deep water masses. Plastic
particles, neutrally buoyant because of their small size or biofouling, are thus expected to
be strongly dispersed in the global ocean thermocline following mode waters patterns, and
reach the deeper layers following the North Atlantic Deep Water formation path. Two major
source regions have a global impact. Particles from the western North Pacific spread over
the whole Pacific Ocean poleward of 200S, whereas particles from Indonesia spread over the
whole latitude band from 600S to 200S.
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