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 Marine debris makes its way into the marine
environment by way of numerous land-based and at-sea

Sources.

 Dueto the relative immensity of the ocean, observations
of marine debris or other floating/drifting objects, and
direct measurements of ocean surface currents that
move them, are relatively sparse.




Ocean numerical models can be utilized to simulate the
movement of debris for a number of different purposes.

 Models can be used to “fill in the gaps” where few
observations are available. Models can also be used
to evaluate “what if ” scenarios by varying conditions
or parameters one at a time and observing the
outcome.

 Models can be applied to forecast the probable
trajectories of debris of known origin, or to identify
potential sources of debris by predicting the likely
paths taken. They also can be used to assess optimal
removal locations.




Goals

 Development of an initial model of marine litter with a
focus on West Africa

* Validation of the model

* |ldentification of the sources of marine litter in the
West African EEZs




 Many contributing sources of debris in the ocean
 Unknown fate of the debris in the ocean

| Sources: SOce
rivers, shipping atmospheric outfall

: Swimming,
Beachmg O : |ngesﬁon bioaccumulation

Coastlines D

Hardesty et al. (2017)



MAPPING FLOATING PLASTIC DEBRIS EXCHANGES BETWEEN REGIONS
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Strategy to simulate the movement of marine
litter off Africa

1) seed particles for each coastal countries with the number of
particles proportional to the estimate based on Jambeck et
al. (2015; 2018), taking into account the per capita waste
generated annually, percentage of plastic in the waste, and
percentage of mismanagement (ended in the ocean).

2) simulate/track the movement of the waste using the latest
Parcels Lagrangian framework and the surface ocean
circulation based on the data-assimilated 1/12° global
reanalysis system, with a high output frequency (3 hourly).




State of the art high resolution global model (~4 km grid spacing)



Marine debris can be modeled as a particle or float
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Marine debris can be modeled as a particle

30

20—

_10 1

-20

30 ®°

|
After 2 years

[2712 floats]

®

or float ‘

-50

-20

100

120



Latitude

‘ -

it '{ .

-

4

40
Lonagitude

L of

60

y attempt to link to national source invento

80

day 1

~

ry |

6000

5000

4000

13000

12000

411000



Plastic waste in Africa: Estimates and sources
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* Mismanaged waste in tons/year

estimated for 2010 and projected
for 2025 (Approximately 80% are
plastics entering the ocean).

Source location for the model are
located near river mouths and/or
major cities (roughly 4 km from the
coast)

For countries without many rivers
or major coastal towns, sources
are uniformly distributed along the
coast.




