
Pathways of microplastics from inland polluters in the Gulf of Trieste: 
determining the beaches for deposition

INTRODUCTION

Microplastics (MP) in the oceans pose an increasing 
environmental problem since it negatively affects marine biota 
(Syberg et.al., 2015). The main goal of our research is to 
determine the coastlines in the Slovenian part of the Gulf of 
Trieste that are most probable points for deposition of MP from 
inland sources (e.g. wastewater treatment plants (WWTP), 
rivers) by applying a numerical particle-tracking based model 
(PTM).

METHODS

Simulations of MP pathways from three different sources (the 
Dragonja River ouflow, WWTP Piran and the Rižana River 
outflow) were performed with the Nafta3d PTM model, where 
MP particles were treated as conservative contaminant with 
density of 0,92 g/cm3 (e.g. polyethylene), thus floating in the 
surface layers. Previously computed daily averaged velocity 
fields for the entire year 2012 (NAPOM model, North Adriatic 
Princeton Ocean Model) were used to simulate advection, 
while the turbulent diffusion was modelled as a stochastic 
process (Ostanek Jurina et al., 2015). For each source we 
simulated spreading in typical meteorological conditions with 
the lowest variability of wind direction over one-week duration 
in four selected quartiles. 

The obtained MP concentrations (84 images; 3 sources, 4 
directions, 7 days) were graphically displayed using a Matlab 
routine, showing the distribution of different MP 
concentrations after each day in each weather situation for 
each discharge.

Ajda Kranjc Požar1, Darja Istenič2, Dušan Žagar1*

1University of Ljubljana, Faculty of Civil and Geodetic Engineering, Jamova 2, Ljubljana
2University of Ljubljana, Faculty for Health Scienses, Zdravstvena pot 5, Ljubljana

*ajda.kranjcp@gmail.com

CONCLUSIONS
• In various weather (wind) 

conditions typical patterns of MP 

pathways exist;

• In some cases of strong steady wind 

MP from selected sources can be 

deposited at the coastline closer to 

and in the other cases far from the 

MP source;

• MP from the selected inland 

sources is most probably deposited 

at the sandy beaches of Portorož, 

Strunjan and Ankaran.
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RESULTS AND DISCUSSION
The simulations showed relatively high spatial variability in spreading of the MP using the selected velocity fields and sources. In cases of the Dragonja and the Rižana 

River the MP hits the coast in all selected conditions, while in some simulations for WWTP Piran, MP travels towards the open sea. In case of E and W winds the MP 

from the Dragonja River was deposited at the highest concentration at Portorož beach, while in the case of N winds the majority of MP hit Bernardin after 3 days. In 

case of S winds, the majority of MP from the Dragonja River travels further to Strunjan, as does also the MP from WWTP Piran after 7 days. Furthermore, the 

simulations showed that MP from the Rižana River is mainly accumulated at Ankaran beach in case of E and W winds, while in case of N and S winds the MP is mainly 

deposited in the Port of Koper. In extremely strong wind MP from selected sources sails towards Italy (e.g. MP from WWTP Piran) or towards Croatia (e.g. MP from 

Dragonja River). In such wind conditions it is likely that MP hits the Slovenian coast from other sources.

The results indicated the beaches where MP from terrestrial polluters is most probably deposited. Among those, the sandy beaches of Portorož, Strunjan and Ankaran 

have been selected for MP sampling. The sampling will be done before and after typical events, similar to simulated. The samples will be analysed in the laboratory for 

the quantity of MP and samples before and after event will be compared.
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Figure 1: Distribution of MP concentrations from the Dragonja

River in cases of E (left), S (middle) and W winds (right)

Figure 2: Distribution of MP concentrations from the WWTP 

Piran in case of S wind

Figure 4: Distribution of MP concentrations from the Dragonja 
River (left), and WWTP Piran (right) in case of N wind

Figure 3: Distribution od MP concentrations from the Rižana River in 

cases of E (left) and W wind (right)


