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Abstract 
A particle-tracking model was coupled to a circulation model to simulate transport and accumulation of floating microplastics in the 
Aegean Sea (Eastern Mediterranean), Greece. The aim of the study was to identify floating microplastic hot -spots, predict 
corresponding accumulation zones and identify microplastic circulation paths and later target future survey cruises on the 
corresponding spots. The prediction of the accumulation zones for floating microplastics, in the Aegean Sea seems to follow an 
irregular pattern. The usefulness of the simulation results as a management tool is also discussed. 
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Floating plastic pollution is a substantive, emerging threat for marine and human 
life, being present in massive quantities to world’s oceans, reaching up to 5 
trillion particles (Eriksen et al., 2015). There is a growing interest for both field 
and model studies aiming at finding the areas that foster the accumulation of 
floating debris (Mansui et al., 2015; Yoon et al., 2010; Lebtreton et al., 2012; 
Cozar et al., 2015), the so-called marine litter “hot-spots”. In this model study, 
a hydrodynamic model (~3Km resolution), based on Princeton Ocean Model 
(POM, Blumberg and Mellor, 1983), currently operational within the 
POSEIDON forecast system (Korres et al. 2010,www.poseidon.hcmr.gr) 
provided the surface current fields as forcing to simulate the transport of 
floating plastics in the Aegean Sea (Greece). A particle-tracking model, based on 
Pollani et al. (2001), followed the fate of thousand particles in space and time 
for a total period of one year. As a risk exposure index, we defined the residence 
time (in days) of floating particles in different areas of the model domain. Based 
on existing studies (Lebreton et al., 2012), initial sources of plastic pollution 
were identified, corresponding to major rivers, cities, fishing grounds and 
shipping routes (Fig. 1a), while the residence time of floating litter particles, 
categorized in months (Fig. 1b) is also illustrated. The distribution and 
accumulation of floating microplastics in the Aegean Sea seems to follow an 
irregular pattern. 
 

 
Fig. 1.   Initial locations of particles (a) and residence time (b) of floating 
particles (categorized in months), over the whole Aegean Sea.  
 
Higher residence time was identified in the northern part of the Aegean Sea, the 
Evoikos gulf (Ev) and the western part of Peloponnese (Pel). In the North 
Aegean Sea, one of major fishing grounds exists (North Aegean Plateau, NAP), 
which is of special concern for the accumulation of microplastics in the marine 
biota. For the western part of the Peloponnese, the high abundance of 
microplastic pollution might be related to the effect of the adjacent Saronikos 
Gulf (Sar). Future survey cruises should be conducted in the predicted areas in 
order to assess standing stocks of floating microplastic that can be used to 
evaluate the simulated microplastic spatial distribution. The application of 
particle tracking models on the identification of microplastic “hot-spots” has 
shown encouraging results that are still need to be confirmed. However, it is 
believed that it can surely be used as an effective management tool. The authors 
acknowledge the PERSEUS (FP7) Research Project for supporting the present 

work. 
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