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A detailed look at the Actions 
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• Delay: USC gives higher priority to the modelling tool.  In progress

• D.1- Conceptual Model: First draft on the intranet. 

• Current Stage:

• Mendeley group - CleanAtlantic – updated references. 
JOIN! 

• Updating: New references and papers

• Improvements:  Problems that partners found in their 
scenarios.

• Future work D.1- USC: 

• Last correction in December. 

• Rest of the partners: Review by partners in January. 

• Deadline: February-2020

Action 1 - Deliverable 1: Review of the state of the 
art & Conceptual model
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• D.2- Review of the state of the art. In progress.

• Current Stage

• Draft version Intranet (Achref Marine Institute) – Base 
document

• Using literature from Mendeley with updated references.

• Review 300 papers (abstracts) to identify gaps in 
knowledge.

• Future work D.2

• Review → Report of the state of the art.

• Complement the base document with this review.

• Deadline:  May-2020

Action 1: Deliverable 1: Review of the state of the 
art & Conceptual model
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Action 2 Software development to include marine litter 
processes in open source lagrangian transport tool

The USC has collaborate actively in the development in the modelling tool

• D.1- Lagrangian transport tool. DONE – Keep it improving 

Current Stage
• Processes: Winds, waves, diffusion, degradation, buoyancy, beaching…
• Different particle types
• Emission types: lines, points, spheres, polygons, time series (rivers, population…),

moving points (boats)
• Post processing package: concentrations, residence times, …
• READY FOR RESULTS!

Future work from USC:
• PostProcessing package: concentrations, residence times…
• Software: Correct errors, update and improve with partners recommendations. 
• Generate documentation and tutorials.
• Next months: Simulate, simulate and simulate!
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Actions 3-6 Assessment of the fate of marine litter 
using models: hotspots

Modelling

Tool
Scenarios
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Actions 3-6 - Workplan

Scenarios

Action 3

Assessment of the 
fate of marine litter 

using models: 
hotspots

Action 4

Modelling influence 
of river and land-
based sources of 

marine litter

Action 5

Modelling ocean-
based sources of 

marine litter

Action 6

Reduction Scenarios

Modelling
tool

development

• Brest 2018

First versión

• Vigo 2019

Working
versión of
the tool

• Galway 2019

Simulate
scenarios

• Improve the tool

• Results/Maps

Report
End of
Project

• June 2020 ?

Discussion Group
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Actions 3-6 Workplan

Scenarios

Action 3
Assessment of the fate 
of marine litter using 

models: hotspots
Global

Action 4
Modelling influence of 
river and land-based 

sources of marine litter

Global

Regional

Local

Action 5
Modelling ocean-based 
sources of marine litter

Local

Action 6
Reduction Scenarios

• IST/USC– Defined a template to guide us with the posible scenarios to simulate for all the upcoming actions.
• Common scenarios will be done in collaboration. Example: ATLANTIC Global: USC/IST or Local Arousa: USC/Intecmar or Local Tagus

IST 
• The scenarios are divided mainly by areas, emission types and particles types.

• The template is open for modifications
• Discussion group: Scenarios and results. 
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Seeding Results

Domine Resolution(m) dt (netcdf) malha Horizontal Vertical Info Date Inicio Fim BoundingBox depth dt (s) Dominio Partc_ini x, y, z (m) vertical days outputWrite

TagusReseeding Tagus3D 200-2000 cartesiana irregular sigma+cartesiana 01/01/2019 15/11/2019 200,200,2 ´-200,10 360 estuario 12828 200,200,1 0 5 3600

TagusRiver Tagus3D 200-2000 cartesiana irregular sigma+cartesiana Almourol 2013? 01/01/2019 11/11/2019 200,200,2 ´-200,10 360 punto f(Q) - 0 - 3600

PCOMSReseeding PCOMS3D 5400 cartesiana regular sigma+cartesiana 01/01/2019 15/11/2019 2000,2000,2 ´-200,10 1800 Full 158079 2000,2000,2 0 30 10800

PCOMSRivers PCOMS3D 5400 cartesiana regular sigma+cartesiana Lambda 2013 daily average 01/01/2019 15/11/2019 2000,2000,2 ´-200,10 1800 punto f(Q) - 0 - 10800

PCOMSMarineTraffic PCOMS3D 5400 cartesiana regular sigma+cartesiana EMODnet 01/01/2019 15/11/2019 2000,2000,2 ´-200,10 1800 poligonos f(density) 1000,1000,1 0 - 10800

PCOMSHarbour PCOMS3D 5400 cartesiana regular sigma+cartesiana EMODnet 01/01/2019 15/11/2019 2000,2000,2 ´-200,10 1800 punto f(density) - 0 - 10800

Atlantic CMEMS 2D(simple) 0.06-0.08 (grados) cartesiana regular cartesiana 01/02/2016 11/11/2019 8000,8000,10 ´-10,10 14400 Full 3168978 4000,4000,10 1* 0 43200

AtlanticRivers CMEMS 2D(simple) 0.06-0.08 (grados) cartesiana regular cartesiana Lambda + IHCantabria+CHC2013x4 2009x4 daily average 01/02/2016 20/11/2019 8000,8000,10 ´-10,10 14400 punto f(Q) - 0 - 86400

SantanderReseeding1 Santander2D 5-200 3600 curvilinea (estructurada) regular 01/01/1988 01/01/1989 15,15,2 ´-1,1 360 Full 192952 30,30 0 5 3600

SantanderResseging2 Santander2D 5-201 3600 curvilinea (estructurada) regular 01/01/1988 01/01/1989 15,15,2 ´-1,1 360 Full 772020 15,15 0 30 3600

SantanderRiver Santander2D 5-200 3600 curvilinea (estructurada) regular IHCantabria 1988 daily average 01/01/1988 01/01/1989 15,15,2 ´-1,1 360 punto f(Q) - 0 - 3600

*f(Q)

*sigma em 3D partcFinales emitidas

volumen total

volumen total/partcFinales emitidas

*f(density)

density= horas/km2/mes

ratio horas=partic (em segundos) por km2

hidrod-euleriano Simulation

Lagrangian

Flow

Euleriano

MOHIDING, Lisbon, 11th-12th December 2019 



• Hydrodynamic

CMEMS

No waves

No tide

No rivers 

• Lagrangian

Lagrangian tool

Conservative particles (=water)

Surface

3 200 000 particles

• Simulation time = 4 years

Actions 3 Assessment of the fate of marine litter using models: hotspots
Atlantic Scenarios
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• Hydrodynamic

PCOMS-3D

Tide

Wind

No waves      

No rivers

• Lagrangian

Lagrangian tool

Conservative particles (=water)

Reseeding (30 days)

Surface

End: 500 000 particles

Actions 3 Assessment of the fate of marine litter using models: hotspots

• Simulation period = 2019

Regional Scenarios
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• Current Stage

• The USC is collaborating with IST on simulating the scenarios around the Iberian area.

• Results of river scenarios:

1. Atlantic Scenarios – IST/USC

2. Regional Scenarios – IST/USC Emissions of floating litter for 1 year of continuos emisión 
around Iberian Peninsula.

1. PCOMS/IBI - Data rivers

3. Local Scenarios - USC

1. Arousa Ría Rivers – 2D floating and Tagus - 3D floating

2. Vigo Ría Rivers – 3D rivers

• Future work

• Add more rivers – Seeking for databses

• Add other potencial sources of marine litter – Partners information

• 3D simulations with multiple litter types

• Deadline: May - June 2020

Action 4 Modelling influence of river and land-based sources of marine litter
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61 European Rivers

(daily average)

Action 4 Modelling influence of river and land-based sources of marine litter

• Hydrodynamic

CMEMS

No waves

No tide

No rivers 

• Lagrangian

Lagrangian tool

Conservative particles (=water)

61 Rivers

Surface

1 500 000 particles

• Simulation time = 4 years

Atlantic Scenarios
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• Hydrodynamic

PCOMS-3D

Tide

Wind

No waves      

No rivers

• Lagrangian

Lagrangian tool

Conservative particles (=water)

f(flow)river

Surface

8 Iberian Rivers

(daily average)

Action 4 Modelling influence of river and land-based sources of marine litter
Regional Scenarios
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Action 4 Modelling influence of river and land-based sources of marine litter

• Hydrodynamic

Tagus-3D

Tide

Wind

No waves      

No rivers

• Lagrangian

Lagrangian tool

Conservative particles (=water)

f(flow)river

Surface

Local Scenarios
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Action 4 - Modelling influence of river and land-based sources of 
marine litter – Regional Scenarios

• Current stage

• 2D Floating litter

• IBI Model from CMEMS

• Waves from CMEMS

• Wind data from ECWMF

• 41 Rivers with dayly discharge

• 1 year of simulation

• Future work

• 3D and multiple types of marine 
Litter

• More rivers



• Current work

• 2 scenarios:

• Rivers daily discharge data: 

• MeteoGalicia stations

1. Arousa 2D: in collaboration with Intecmar

• 2D - Floating litter

• 8 – months of simulations

2. Vigo 3D

• 3D – 4 types of marine litter

• Test – 1 week of simulation

• Future work

• 3D for longer times -1 year

• More sources and more realistic plastic types

• Obtain long term concentration maps

Local Scenarios

Action 4 Modelling influence of river and land-
based sources of marine litter
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Arousa – 2D - Rivers

• 3 Rivers daily discharge
data from MeteoGalicia
river stations

• Hydrodinamic, fields from
Meteogalicia - MOHID.

• 2d Floatting litter

• 8 months of simulations

Local Scenarios
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Vigo 3D
• 3 Rivers daily discharge data 

from MeteoGalicia river
stations

• Hydrodinamic, temperature
and salinity fields from
Meteogalicia - MOHID.

• 4 types of MarineLitter per 
river

• Water density (Lagrangian), 
light, moderate, heavy

• Same size

• 10 days of simulation

• 200000 particles at 10 days. 

Local Scenarios
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VIGO-3D

• 3 Rivers daily discharge data 
from MeteoGalicia river
stations

• Hydrodinamic, temperature
and salinity fields from
Meteogalicia - MOHID.

• 4 types of MarineLitter per 
river

• Water density (Lagrangian), 
light, moderate, heavy

• Same size

• 10 days of simulation

• 200000 particles in 10 days. 

Local Scenarios
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• Current Work

• In collaboration with Intecmar

• Arousa

• 2D – Mussel Pegs - > Floating litter

• Processes: Currents, difussion and beaching

• 8 months of simulations

• Real data work polygons from Intecmar

• Emission rate – Working Time

• Future work

• Improve the emission scenarios

• Validate data with measures from Intecmar

• Obtain long term concentration maps

Local Scenarios Action 5 Modelling ocean-based sources of marine litter
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Action 5 Modelling ocean-based sources of marine litter  –
Local Scenarios

• Arousa
• 2D – Mussel Pegs - > Floating litter

• Processes: Currents, difussion and 
beaching

• 8 months of simulations

• Real data work polygons from Intecmar

• Emission rate – 2 mussel pegs per day per “batea” 
- Working Time 8-14
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https://www.emodnet-

humanactivities.eu/view-data.php

• Hydrodynamic

PCOMS-3D

Tide

Wind

No waves      

No rivers

• Lagrangian

Lagrangian tool

Conservative particles (=water)

f(density)trajectories

Surface5, 20, 10, 30 hours/km2/month

Action 5 Modelling ocean-based sources of marine litter
Regional Scenarios
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Polígonos Marine Traffic
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Polígonos tagus  Poliline tagus ☺
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