
 

   

 

TRAINING SUMMER SCHOOL on 

“LAGRANGIAN NUMERICAL TRACKING OF OCEANIC PLASTICS” 
 

2 – 5 MAY 2023 – PLOUZANE FRANCE. 
 

This short course aims to provide an introduction to the Lagrangian methods to identify, 
track and evaluate the dispersion of marine plastics and debris and to investigate the multi-
scale variability of ocean connectivity that controls the problem of marine litter. 

In the context of this course, participants will be provided with a short overview of 
Lagrangian methodology to investigate the marine litter problem at different scales, from 
coastal regions to basin and global scales, and in different studies of the source-sink 
approach. The context is given by the IRN PASSPORT-2C (see below). 

 
GENERAL INFORMATION  

• Important course pre-requisites: computing capabilities in MATLAB or Python 
programming, or another equivalent… 

• Pre-formation on video training for ARIANE software (LOPS) would be available…. 

• Period: 2-5 May 2023 
Duration : 4-days 
Venue : Brest UBO, France 

• Course organization: based on a combination of theoretical courses on Lagrangian 
and ocean dynamics focused on marine debris and plastics, and applied works on 
computing facilities 

• Trainers and local organizing committee: 
Dr. Christophe Maes (LOPS-IRD) Dr. Bruno Blanke (LOPS-CNRS) 
Dr. Nicolas Grima (LOPS-CNRS) Dr. Camille Richon (LOPS-ISBlue) 
Dr. Lisa Weiss (LOPS-IRD)  Dr. Emilie Strady (MIO-IRD) 
Dr. Christel Chevalier (MIO-IRD) 

• Equipment: computer room UBO-LOPS  

• Accommodation: UBO or others 
 



 

HOW COULD I PARTICIPATE? 
 

Funding support for travel ticket, visa fees, accommodation, catering will be considered 
depending on the total budget and the limited number of place (computing room) 

 

PLEASE SEND A CV AND A LETTER OF MOTIVATION to  
Christophe.Maes@ird.fr and Emilie.Strady@ird.fr 

Deadline: 10th February 2023 

 
 
INTERNATIONAL RESEARCH NETWORK: PASSPORT-2C 

Protocols Adapted to the South for Studying the Plastic ORigin and Transfer: from City to Coast 
 
The scientific community interested in the topic of plastic pollution in the environment is growing worldwide. 
However, developing countries, pointed out as emitting the most plastic waste into the ocean, are still 
understudied and plastic pollution remains poorly understood. The lack of facilities and technical support to 
develop adapted methodologies or the lack of national and regional coordination between the different 
stakeholders may explain this difference. The IRD interdisciplinary scientific research community, bringing 
together French and foreign research teams from the South, hopes to tackle this gap by promoting a scientific 
approach adapted to the South. 
The PASSPORT-2C International Research Network (2022-2025) funded by IRD addresses key methodological 
issues to promote interdisciplinary approaches and exchanges and facilitate their transfer and further 
comparisons between worksites. Its focus will be primarily on the transfer of plastics (micro and macro) from 
the Land to the Ocean, with special attention to the City to Coast component in intertropical zones, including 
rivers, estuaries, deltas, mangroves, lagoons and bays. PASSPORT-2C aims to promote exchanges between 
partners, and the sharing and the development of sober, virtuous, robust, sustainable methodologies 
adapted to intertropical ecosystems, for studying the transfer of plastics from the city to the coast. These 
methodologies are based on field and lab analytical protocols, model parameterizations, deep learning, 
machine learning, image analysis, social surveys and participatory observatories. PASSPORT-2C’s ambition is 
finally to bring the voice of sustainable science to the global South on plastic pollution in order to ultimately 
strengthen the inclusion of Southern partners in International Scientific Committees. 

 
Modeling plastic trajectories in coastal areas and in the open ocean 
The distribution of marine plastic debris floating on the ocean surface is poorly mapped, and most of the plastic 
waste estimated to have entered the ocean from land is unaccounted for. A better understanding of how 
plastic debris is transported from coastal and marine sources is crucial to quantifying and closing the global 
inventory of marine plastics, which in turn represents critical information for mitigation or policy strategies. 
The physical processes that control the transport and the resulting distribution of plastic debris at all spatial 
scales in the coastal and open ocean, ranging from ocean gyres to beaches, represent however a very complex 
problem because it is driven by several processes acting at very different temporal and spatial scales. Present 
knowledge on the sources and fate of these materials relies primarily on models of ocean transport, here 
defined loosely as any movement of plastic particles from one location to another in three-dimensional ocean 
space. 
 



 

A summer school to train scientists from the South in the modeling tool 
Most of our knowledge about the distribution of ocean plastic comes from simulations of plastic particle 
transport with numerical models. Given the sparsity of observations, numerical simulations can be used both 
to ‘fill in the gaps’ between in situ observations, and to test hypotheses about how plastic particles behave in 
the ocean. 
The objectives of this training are to consider the general approach of Lagrangian particle tracking to 
examine the potential origins, fluxes, flows and quantities of plastics in the ocean, from the coastal 
environment, including the terrestrial and riverine components, to large distances in the open seas. Lagrangian 
ocean analysis is a way of analyzing ocean dynamics by computing the trajectories of virtual fluid particles, 
following the Lagrangian perspective of fluid flow, from a specified velocity field, mainly provided by the 
Eulerian point of view. 
The proposed framework is thus based on the Lagrangian connectivity of plastics, floating or sinking, whose 
description depends strongly on the horizontal and vertical resolution of the underlying hydrodynamic data. 
While many Lagrangian analysis codes are common (see figure below) and have been written for many 
different research projects, there exist a smaller number of community-based codes that can implement 
Lagrangian ocean models at global, regional or even coastal scales. The fundamentals and expertise on 
Lagrangian particle tracking and analysis will be presented in detail and illustrated with different 
configurations, including biological (ICHTHYOP) and biogeochemical (PISCES-PLASTIC) factors, if needed. 
Participants are also welcome to present their own specific context and problems. 
 


