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Outline

ÅContext

ÅPresentation of the TOC-OOFS operational system

ÅModel validation

ÅOn-going and future developments
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Ridding the oceans of plastics
Beaching
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The Great Pacific Garbage Patch (GPGP)

ÅPlastic accumulating in the North Pacific Gyre (Lebreton et al., 2018)

Lebreton et al. ñEvidence that the Great Pacific Garbage Patch is rapidlyaccumulating plasticò, Sci. Rep. (2018)
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Cleaning the GPGP

ÅBecause of its heterogeneity, cleaning this plastic can be greatly 
enhanced with a proper steering strategy  (Sainte-Rose et al., in prep.).
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Need for an operational system
ÅGlobal and regional operational forecast systems already exist for:
Åocean circulation
Åwind
Åocean waves
Åbiogeochemistry
Åfloating plastics

ÅFloating plastics, a peculiar passive Lagrangian tracer:
Åfor its transport: inertial effects, wave -induced drift, wind induced leeway-T³ ZºŹ
Åfor its diversity: polymers ranging from 0.2 to 1 in density ratios with sea-water, different 

shapes and sizes.
Åfor its sources: linked to various anthropogenic activities (consumer products, fishing, 

aquaculture) (Lebreton et al. 2022)
Åfor its fate: interaction with the coastline, degradation, fragmentation, bio -fouling, 

sedimentation, re-suspension etc (van Sebille et al., 2020ƏŹ

van Sebille et al. "The physical oceanography of the transport of floating 
marine debrisò Environ. Res. Lett. (2020)

Lebreton et al. "Industrialised fishing nations largely contribute to floating 
plastic pollution in the North Pacific subtropical gyreò Sci. Rep. (2022)
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Presentation of TOC-OOFS

ÅTOC-OOFS is an operational forecast system (6 days) that aims at 
driving decision-making for the ships to steer the cleanup systems in 
the most plastic dense locations based on:
Åglobal and regional circulation models (HYCOM / NEMO Ɖ for the global 

models and a ROMS regional model).
Åglobal and regional wave model (WW3) to allow for wave-induced drift 

computations.
Åglobal wind model (GFS) for wind-induced transport.
Åregional Chl-A ROMS bio-geochemical model.
Åglobal plastic dispersal (ADVECT).
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TOC-OOFS under the hood
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ROMS regional circulation model

ÅSurface forcing bulk fluxes computed from:
Å3-hourly Climate Forecast System Reanalysis 

(CFSR) data during 5.5 years hindcast
Å3-hourly Global Forecast System (GFS) for 

nowcast and forecast

ÅOpen boundary conditions:
Å6-hourly global NEMO /HYCOM
ÅGrid resolution: 1/12Á and nested 1/36Á 
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WW3 wave model

ÅHindcast simulations: for analysis purpose 
(Wrenger et al., 2020)
Å10 years starting on 2010-Jan-01
Åsurface forcing: 6-hourly CFSR winds
Å2 grids: larger grid spans the entire Pacific 

Ocean with resolution of 1 degree and nested 
grid spans only the GPGP area with resolution 
Z ᶳ Z TXz³XX

ÅForecast Simulations:
ÅStarting on 2019-Jan-01
ÅSurface forcing: 3-hourly GFS winds
ÅLarger grid has ½ degree resolution and nested 

grid has ¼ degree resolution
Åthe simulations are NOT coupled to ROMS and 

no data assimilation is being used.
Wrenger et al. ñWaves in the Great Pacific Garbage Patchò, OMAE (2020)


