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Deliverable Title: Preliminary maps of plastic pollution based on existing 
modeling tools in the Baltic and Mediterranean Seas from WP 1 
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Summary 

WP4 of CLAIM aims to apply the forecasting and modelling tool developed in WP1, 
following an ecosystem approach, to identify areas where the proposed interventions have 
the greatest potential to limit the impacts of plastic pollution on ecosystem services.  

Preliminary maps of visible and invisible plastics in the Baltic and Mediterranean were 
obtained using WP1 modelling and forecasting tools. In the Baltic Sea, preliminary drift 
pattern of two types of microplastics from cosmetic products (16.5 tons per year) and from 
the tear and wear of car tyres (12079 tons per year) were investigated based on the high 
resolution modelling framework and source mapping in WP1. 

Pollutant transport of the very small particles (<10μm) follows the main circulation of the 
Baltic Sea. Floating microplastics from cosmetic products spread efficiently over the entire 
Baltic Sea. The concentrations near the river mouth and along the eastern shores reach 100 
to 1000 times higher concentrations than in the rest of the Baltic Sea. Heavier microplastics 
from tyres sink to the sea bed and collect in the deeper parts (100 times higher 
concentration), from where they are mixed up again during storms and heavy weather. 
Near the river mouth the concentrations are highest and reach values of 0.0001g/m 3 for 
cosmetic products and 0.01 g/m 3 for tyre wear in the open sea. The behaviour of 
microplastics at sea: biofouling, sinking, sedimentation and resuspension, depends heavily 
on the plastic type (density) and size distribution. Sensitivity tests were performed to 
identify representative values. The impact of different size groups needs to be studied 
further, as well as the impact of biofouling, which affects the sinking behaviour, especially 
of the floating plastics. 

In the Baltic, the preliminary results of the simulation efforts predicting distribution of 
macroplastic in the Baltic region, based on existing modelling frameworks and source 
mapping from WP1, displayed a relatively consistent distribution pattern. It was estimated 
that the Baltic region contained 300-3000 tonnes floating macroplastic, depending on 
assumptions of unknown parameters. The spatial distribution pattern were relatively 
consistent, with higher concentration in most near-coastal zones, increasing toward the 
coast; the near-shore/off-shore concentration ratio could be up to 10 fold; the typical 
coastal enhancement zone was 50-100 km; Maps also generally indicated that macroplastic 
were more abundant at the eastern Baltic coast lines eastern side than western coast lines. 



 

No outstanding mesoscale accumulation zones were observed in the simulations in the 
present setup (process representation in conjunction with a medium-scale resolution 
operational hydrodynamic model). 

Sensitivity tests revealed that in relation to predicting macroplastic distribution in the Baltic 
region, plastic size distribution spectrum and biofouling rate and other sink processes 
needs most attention to enhance the distribution model skill, as well as observed 
distribution patterns to ground truth the models. In the Mediterranean, preliminary maps 
of micro- and macro- plastics seasonal distributions were obtained from a 3-year simulation 
(2010-2012) of a basin scale hydrodynamic model, coupled with a Lagrangian Individual 
Based Model (IBM). Different sizes and types of plastics have been considered based on the 
dominant types found in the Mediterranean and also the size classes in available datasets 
that can be used for model validation. The drift of plastics was simulated taking into 
account of the most important processes (advection from ocean currents, stokes drift from 
waves, wind drag, buoyancy/sinking, horizontal/vertical diffusion). An increasing sinking 
velocity of microplastics due to biofouling is also currently parameterized and tested, but 
not implemented in the provided maps. 

A preliminary validation of the hydrodynamic model has shown that the simulated 
circulation captures most of the major mesoscale features, being further improved, when 
data assimilation of satellite altimetry is employed. The invisible plastics simulated 
distributions appear to be significantly affected by the adopted sources, being higher in 
areas with important riverine inputs (Algerian coast, Albanian coast in the Southern 
Adriatic, Turkish coasts in the Eastern Aegean and Levantine, major River mouths) and 
particularly wastewater treatment discharge, which is higher in metropolitan cities 
(Alexandria, Beirut, Athens, Rome, Barcelona) and other heavily populated coastal areas, 
mostly found in the Western Mediterranean (France, Spain and Italian coasts). Larger 
microplastic particles (>300 µm) are assumed to be discharged into the sea only from 
untreated wastewater, which is relatively higher in Italian, Greek and Lebanon coasts. The 
distribution of microplastics is also affected by near surface circulation, being higher/lower 
in convergence/divergence areas, characterized by anticyclonic/cyclonic circulation. 
Similarly, the simulated distributions of macroplastics, are significantly affected by sources 
(rivers) and near surface circulation, being also affected by wind drag (bottles and foam), in 
areas characterized by strong winds, such as the G. Lions. 

The plastics distributions were classified into (4) clusters, identifying areas with high/low 
concentrations. The simulated macroplastics distributions were found in reasonable 
agreement with in situ data, while microplastics concentrations are overestimated. This 
model deviation is expected to be corrected when a parameterization for microplastics 
increased sinking velocity due to biofouling is adopted. 
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