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Challenges and Opportunities in monitoring the sources and 
pathways of Marine Debris in the Atlantic Ocean
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Hazards, risk to humans and the environment



Marine Litter Sources



from marine activity …

originating from 
terrestrial activities …



IS THIS BEACH 
CLEAN?

The Impacts?

Boa Vista Island, Cabo Verde



Micro
plastics

<5 mm plastic fragments
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A transatlantic approach to the impact of marine 
litter on small coastal communities 

Cape 
Verde

Tarrafal beach, Santiago Island



Porto Mosquito and Porto Gouveia
Coastal Fishing Communities 

Cape Verde archipelago

Santiago Island



The Societal Impacts























Working with
Coastal Island 
Communities



Porto Mosquito and Gouveia Public Participation and Community Engagement

Feedback was given 
to all participants, in 

order to create 
opportunities to 

update the group

Two coastal
communities were

selected– Porto 
Mosquito and Porto 

Gouveia

Marine litter impacts 
on low income coastal 

communities in 
developing countries

Presentation of scientific 
information

about marine litter 
followed by training 

sessions 

Non-formal and active 
participatory methods 

in two sessions –
Brainstorming and 

active listening



Participants in the group sessions by gender 

Participants in the group sessions by age group 

Participants in the group sessions by occupation 

Participants characterization

Age



Active listening and brainstorming in the 
participatory session in Porto Gouveia. 

Example of poster for publicizing the sessions, posted 
in public places in both communities prior the 
participatory sessions



Active listening and brainstorming in the 
participatory session in Porto Mosquito. 



Capacity building regarding marine litter in 
the participatory session in Porto Gouveia. 



Training of teachers and 
students at Escola do 
Salineiro.

Training of sea 
ambassadors (students, 
children of fishermen).



Participants perceptions regarding marine litter

Porto Mosquito and Gouveia

Causes

Waste Management Origin of Litter

The community identified the lack 
of proper waste management as 

one of the
biggest problems in the island. The 
lack of trash bins makes people to 

dispose trash
in the hills, which will end up in the 

sea when it rains

People were fast to refer that it is 
now allowed to throw litter to the 

ocean, so the
main part of marine litter comes 

from land

Population Literacy

The population admitted that there 
was not enough information 

regarding this
topic, which explains the lack 

awareness about marine litter. The 
community also

stated that even when there are 
trash bins in the street, people 

usually do not put
their residues in the correct place 
and, the majority, end up on the 

streets



Participants perceptions regarding marine litter

Porto Mosquito and Gouveia

Waste Found

Plastic

In both communities, the 
population could easily identify 

plastic (water and oil
bottles) as the main component of 

marine debris. Apart from that, 
some citizens also

stated that clothes and shoes were 
also common to be found in the 

beaches



Participants perceptions regarding marine litter

Porto Mosquito and Gouveia

Impacts

Equipment Damage Wildlife at risk

Some fishermen stated that, 
sometimes, the fishnets that are 

abandoned in the sea,
can wrap around the boat 

propeller, which can damage it, 
resulting in money losses

to repair it. This also makes 
impossible for fishmen and fish 

sellers to work, which,
for some families, is the main 

source of income

Some participants claimed to have 
seen some marine species stuck in 

trash in the
ocean and, some of them, even 
claimed to have found pieces of 

plastic inside some
fish species

Sand Collection

The sand collectors referred that 
the trash can complicate their job, 

because some
areas are so full of litter, that they 

must clean it first, so they can 
collect the sand.

This, of course, affects their 
productivity resulting in losses of 

income



Participants perceptions regarding marine litter

Porto Mosquito and Gouveia

Solutions

Waste Management Educational Campaigns

The community is aware of the 
problems regarding waste 
management and stated

that more trash bins in the street 
and a more efficient trash 

collection could help
prevent the amount of litter that 

end up in the ocean. Some citizens 
also pointed out

that some materials could be 
reused as much as possible and 

recycled to reduce the
amount of waste produced

The population also stated that 
some campaigns about this topic 

should be done
with the involvement of the 
community, in order to bring 

awareness about marine
litter. Some of the activities 

suggested were beach cleaning 
campaigns and training

sessions to the professors of local 
schools



Simplified casual loop diagram of marine litter in fishing island 
coastal communities in Cape Verde

Source. Ferreira, José C.; Monteiro, Renato; Vasconcelos, Lia; Duarte, Cláudio M.; Ferreira, Filipa; Santos, Euclides. 2021. "Perception of Citizens Regarding Marine Litter
Impacts: Collaborative Methodologies in Island Fishing Communities of Cape Verde" J. Mar. Sci. Eng. 9, no. 3: 306. https://doi.org/10.3390/jmse9030306

- Reduce
+ Increase



Ocean Literacy and Environmental 
Education

Awareness

Active community involvement

Co-construction of solutions

Social empowerment

Quality of life and decent work

Fighting poverty

Without this we can have the best laws, 
the most in-depth studies, the most 

fantastic solutions BUT the results will 
not be satisfactory

© Noel Guevara



Selection of Marine Litter and microplastics
Research Projects in progress at

MARE - Marine and Environmental Sciences
Center / NOVA School of Science and

Technology

Impact on human health - Impact on ecosystems - Public policies –
Active community involvement - circular economy – eco-design and new products …

ANNEX

https://www.mare-centre.pt/en - https://sites.fct.unl.pt/marlab

Marine and
Environmental
Sciences Centre 



Thank you 
very much
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Monitoring (and Forecasting) Marine Plastic 
Litter using Remote Sensing       
Datasets & Techniques:

Lauren Biermann, Dan Clewley, Ben O’Driscoll,
Aser Mata, Liz Atwood, Victor Martinez Vicente,
Tim van Emmerik, Louise Schreyers, Paolo
Tasseron, Paolo Corradi, Shungudzumwoyo
Garaba, Manuel Arias, Davida Streett, Yangrong
Ling, Ellen Ramirez, Juan Valesco, Mary Crowley
and, Nikolai Maximenko.



Detecting floating plastic patches
using high resolution satellite data

Only recently, it was demonstrated that 
satellites could be used to detect 
marine macroplastics.



• Sentinel-2A and Sentinel-2B were 
launched in 2015 and 2017. 

• Coverage includes coastal waters 
every 2 to 5 days at 10 m.

• OPTICAL: Limitations include cloud 
and wave caps.

• Reliant on submesoscale features.

Detecting floating plastic patches
using high resolution satellite data



Video from
@HFiskJohnson

Normalised Difference 
Vegetation Index (NDVI)

Floating Debris Index 
(FDI)





Classification of Marine 
‘Floating Materials’

Shown in 2-variable feature space of NDVI 
and FDI, clustering of materials is evident.





Manual –
half a day per scene…

Manual –
ongoing process



Manual –
half a day per scene…

Manual –
ongoing process



Manual –
half a day per scene…

Manual –
ongoing process

Runs in 
seconds, 
took months 
to make…





It takes a Village…



Core Topics:
1. Technologies

2. Algorithms and 
Applications

3. Datasets

4. Interdisciplinary 
Aspects



GIANT Ocean

170 tons (340,000 pounds) of ghost nets and plastic debris removed by 
OVI from the Pacific Gyre in 2020



Extended S-2 Data Collection
▪ Promote ocean literacy and support the principles 

and goals prioritised by the UN Decade of Ocean 
Science for Sustainable Development (2021-2030).

▪ Validate transport model predictions in known 
accumulation zones, including ocean gyres.

▪ Test algorithms for detecting floating debris in 
known accumulation zones (Case I waters).

▪ Support plastic removal operations by institutes as 
Ocean Voyages Institute…!

▪ Validate satellite-based debris detection and 
tracking methods with in situ data collected 
beyond coastal zones during, for example, clean-up 
operations, cruises, and/or deployment of 
Continuous Plankton Recorders, or through citizen 
science efforts.



Thank You



Plastic Plants: Saigon River





We are taking a 
short break …

We will be back 
for session 2 in a 
few minutes





Towards Zero Plastics to the Seas of Africa



There is no existing curriculum on plastics in Africa

Lack of quality education and educational resources 

Teachers with limited capacity

Limited access to education 

Poor infrastructure

Education Challenges in Africa

Towards Zero Plastics to the Seas of Africa



• Africa has some of the most exquisite,
biodiverse and marine rich coastlines in the 
world. We need to protect them.

• Our mandate is to provide countries of Africa
with the methods to measure and monitor
plastic waste, develop management strategies
to stop the flow of plastics to the seas, meeting
UN requirements and contributing to
Sustainable Development Goal (SDG)
achievement.

Why our work is important

Towards Zero Plastics to the Seas of Africa



RESEARCH
• Baselines
• Reliable data to inform 

decisions.

ENTERPRISE DEVELOPMENT
• Addressing unemployment and 

poor living conditions
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• COMMUNICATION & NETWORKING
• Active platform for

collaboration, and knowledge
and resource sharing

• EDUCATION
• Curriculum aligned
• Reference books
• Successful 

training 
methodologies

• Train the trainer

Our Mission is to generate knowledge through research and education that inspire actions that lead to clean, healthy 

sustainable seas and flourishing communities living alongside them.



Sustainable Seas Trust

Education

Educational Resources

Teacher Development and Training

School Programmes

African Waste Academy

African Youth Waste Network

Research

Enterprise Development

Communications

African Marine Waste 
Network

Organisation organogram

Towards Zero Plastics to the Seas of Africa



SST’s urgency to educate & grow youth awareness

Towards Zero Plastics to the Seas of Africa



Education, Capacity 
Building and Skills 

Transfer

Education and Capacity Building 
Programmes:

Schools, 

Teach the Teachers,

& Municipalities

African Youth Waste 
Network

African Waste 
Academy

Plastics reference book

Towards Zero Plastics to the Seas of Africa



Meeting the Education Challenges
• There is no existing curriculum on plastics in Africa
• No definitive African guide to plastics

• SST is developing – a curriculum for Grade R to Grade 10
• plug and play option
• curriculum aligned for each country.

• Multiple fonts
• Translated
• Online training before having access to materials

Towards Zero Plastics to the Seas of Africa



Our African Youth Waste Network(AYWN) in Action…

Towards Zero Plastics to the Seas of Africa



• For collaboration, resource and knowledge sharing.

• Within countries and across borders for the youth of  

Africa.

• Between the ages of 9 – 35 years old.

AYWN IS AN ACTIVE PLATFORM

Towards Zero Plastics to the Seas of Africa



Goals and Aims of AYWN

• Provide capacity building educational materials

• Online platform which focuses on the various aspects 
contributing to plastic pollution

• Knowledge transfer and skills development

• Address educational needs of students and professionals 
about plastic waste management in Africa

Towards Zero Plastics to the Seas of Africa



African Waste Academy

Towards Zero Plastics to the Seas of Africa



•

•

•

•

•

AYWN REACH

Our Reach thus far…

Towards Zero Plastics to the Seas of Africa



• We have substantially DIFFERENT SOCIO-ECONOMIC DYNAMICS.

• We DON'T HAVE the STRUCTURES, RESOURCES AND SYSTEMS of 

the first world.

• We need to CHANGE OUR THINKING to understanding the 

impacts and outcomes of waste as a resource.

• Need to CHANGE THE NARRATIVE.

Overcoming challenges thus far…

Towards Zero Plastics to the Seas of Africa



“Everyone can rise above their circumstances and achieve success if they are 

dedicated to and passionate about what they do. “

- uTata Nelson Mandela



Towards Zero Plastics to the Seas of Africa

T

FOR MORE INFORMATION CONTACT:

Anga Mbeyiya

Work: +27 (76) 608 3587 | Cell: +27 (67) 938 3626

Email: anga@sstafrica.org.za | Web: www.sst.org.za

Enkosi, Thank you.

mailto:anga@sstafrica.org.za
https://sst.org.za/


Department of Environmental Systems Science

Microplastic regulations need to be precise to

incentivize innovation and environmental safety

Professor Denise M. Mitrano

Environmental Chemistry 

of Anthropogenic Materials
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Microplastic research, regulation 

and material design

Assess (micro)plastic 
inputs and implications 

in the environment

Develop regulation 
to curtail 

unnecessary and 
negative impacts

Design more 
sustainable and 
environmentally 

conscious materials
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Plastics (and microplastics) 

are not all the same

Plastics
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Small(er) plastics... Big(ger) attention

• Eco- and human toxicological effects uncertain

• Concrete information on sources and distribution, transport 

processes not well defined

• Risk assessment (exposure and hazard) is still subject to large 

uncertainties

• (Micro)plastic is a persistent material which is widely dispersed 

in many ecosystems, unknown ecological consequences

But what is really known/unknown about microplastics? 
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Environmental sources of solid microplatics

Mitrano and Wohlleben (Nature Communications, 2020)



84
Mitrano and Wohlleben (Nature Communications, 2020)

Environmental sources of solid microplatics
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Diversity of polymers and applications 

complicates policy development

◆ Overarching chemical bans appropriate when 
there is clear and overwhelming evidence that 
targeted substances cause harm

◆ Normally (REACH) regulations consider singular 
compounds, but microplastics are considered 
collectively

◆ Can all microplastics be regulated the 
same way? Or be regulated at all?
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A recipe for microplastic regulation

Precise definitions needed

Capability to measure MP with current 
technology

Link MPs to specific hazards

Enforceable and consistent

Specificity desirable and common language 
for understanding

Harmonize sought after results with 
practical feasibility

Precautionary principal is good, but better 
to target actual impacts

Provides clarity for industry and protection 
for consumers



Precise definitions 
needed

87

Snapshot of current 

(micro)plastic regulations

◆ In EU, REACH principal of “no 
data – no market” to ensure 
safe use of chemicals

◆ Complex definition of 
microplastic by ECHA

Regulation of polymer

Often exempted, low bioavailability
Sector specific regulations apply

Regulation of additive

EU, REACH, if > 1 ton manufactured 
US, chemical substance under TSCA

Regulation of primary solid MPs

Various regulations and reporting in 
place or proposed regionally

◆ Analytically – VERY challenging!

◆ If it’s not measurable, it’s not 
enforceable

Measure MPs with 
current analytical 

capabilities



◆ Concept of hazard testing challenged: few standardized tests for 
materials with low solubility or large particles 

◆ Toxicity data don’t yet define which properties (size, shape, 
chemical composition, additives, etc.) induce harm which are 
specific to microplastics

88

Bridging assessment of microplastics 

with other particles and chemicals

◆ Vague concept of corporate sustainability 

➢ Without policy restricting certain materials, technologies, 
additives, etc. and setting-long term sustainability goals –
industry likely to favor short terms wins with superficial 
changes

➢ Possibility of companies making false claims – consumers not 
protected

Link MPs to 
specific hazards

Enforceable and 
consistent 
regulations
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What must we consider for primary microplastic use? 

What are the environmental heath impacts caused by microplastic 
use? Can we link specific plastic aspects with hazard?

1.

What alternatives currently exist or can be brough to market in the 
near term, which provide similar functionality?

2.

What is the cost of replacement materials (and to whom)?3.

Can substitutions be developed that outperform microplastics 
with few adverse outcomes

4.

Relative impacts of using plastic

compared to other materials
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Future outlook for 

MP regulations and material design

◆ Measurable and enforceable regulations needed

◆ Current regulations leave little room for development except plastic-free 
alternatives

◆ More precise and directed regulations would allow industry to test/screen 
for most hazardous properties and opt for alternatives 

◆ Develop sustainable materials and targeted (micro)plastic use

◆ Much research into current materials:  their physical/chemical properties 
and costs, are optimized from the point of view of manufactures 

◆ With additional research and development, alternative materials will 
catch up in terms of both price and performance 

Can’t be (micro)plastic regulation alone which solves environmental plastic crisis 



Professor Denise M. Mitrano

Environmental Chemistry of Anthropogenic Materials

ETH Zurich

Denise.Mitrano@usys.ethz.ch

www.ecam.ethz.ch

@DeniseMitrano

Funding Source

91

mailto:Denise.Mitrano@usys.ethz.ch
http://www.ecam.ethz.ch/


Observation Driven Policy 
Making

Alexander Turra



Sources



Sinks

Esquema: Douglas Vieira da Silva



Types of litter, pathways and policies

Fonte: Projeto MARPLAST



O que é lixo marinho?

(GESAMP, 2019)



Policy concerns

(GESAMP, 2019)



GESAMP (2019) recommendations

SL – Shoreline
SF – Seafloor
B – Biota
SS – Sea surface

MA – Macro-litter
ME – Meso-litter
MI – Micro-litter

BE – Beach
FISH 
INV – Invertebrate
SEAB – Seabird
MEG – Mega-fauna

	 Compartments	&	plastic	size	 	 Examples	of	policy	concerns	
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1	 SL	 BE	 MA	 4	 R	 R	 R	 	 R	 	 	 	 R	 5	

2	 SL	 BE	 ME	 4	 R	 	 R	 	 	 	 	 	 R	 3	

3	 SF	 	 MA	 6	 R	 R	 	 	 	 R	 R	 	 R	 5	
3	 SF	 	 MA	 6	 R	 R	 R	 	 	 R	 R	 R	 R	 7	

4	 B	 FISH	 ME	MI	 7	 R	 	 	 R	 	 	 R	 R	 R	 5	

4	 B	 INV	 ME	MI	 7	 R	 	 	 R	 	 	 R	 R	 R	 5	

5	 B	 SEABc	 ME	MI	 7	 R	 R	 	 	 	 	 	 R	 R	 4	

5	 B	 MEG
c
	 MA	ME	MI	 7	 R	 	 	 	 	 	 	 R	 R	 3	

6	 SS	 	 ME	MI	 5	 R	 	 	 	 	 	 R	 	 R	 3	

7	 SS	 	 MA	 5	 R	 	 	 	 	 R	 R	 R	 R	 5	

	

(GESAMP, 2019)



Applying the concept…



Indicators

GENERATION EXPOSURE EFFECT



Indicators



Policies



Approach

INNOVATION ECOSYSTEM

LINKING SCIENCE AND
DECISION-MAKING AT THE LOCAL 

LEVEL



Strategies



Demands

• Coordination of actions;

• Institutional and legal arrangements;

• Capacity building;

• Data governance.



Up-scalling



Alexander Turra
turra@usp.br

mailto:turra@usp.br


We are taking a 
short break …

We will be back 
for the panel 
discussion in a 
few minutes



With experts from 
sessions 1 & 2 :



Challenges and Opportunities in monitoring the sources and 
pathways of Marine Debris in the Atlantic Ocean

F. Galgani 



Global initiatives on Marine Litter 

UN

Ocean 
Decade

WOA II

UNESCO-CIO

GOOS/ 
GESAMP UNEP  

UNEA  

GPML -
RSCs

G20

G7

IMO 

EU  Directives
& Mission

- SCIENCE
- G7 (Japan): Monitoring/ Microplastics
- IEEE/ EOS meetings
- OCEANOBS processes (IMDOS paper, Maximenko et al., 2019)
- GEOBLUEPLANET
- IOC/ GESAMP (monitoring)
- OBPS (ML Best practices)

GOVERNANCE
- G7 ( 2015) Global ML Platform/  coordination UNEP
- G20 (2016)  ML platform
- UNEA 2019:  global monitoring / global treatee (AHEG/ SAC)
- UN Bodies  ( IMO, FAO, UNESCO /IOC, CBD, etc. )
- EU Initiatives Mission « STARFISH»:



MAIN ACTORS

Large NGOs

(ICC, AWARE, Ghostnets)

Scientific 
Institutions National Platforms

Regional Platforms 

(RSCs, MSFD, ICES, etc.)

Global Platform
(GPML)

Scientific Platforms (GOOS)



Regional Sea conventions (Cartagena, Abidjan, OSPAR, etc.)

INDICATORS?
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Marine Strategy
Framework Directive

Waste & Port 
Legislation

Zero pollution Plan

Plastic strategy

Monitoring

Regional 
cooperation

Research 

Mission STARFISH

Europe…. Who is doing What?



https://ec.europa.eu/info/publications/mission-starfish-2030-restore-our-ocean-and-waters_en

Zero-Pollution-Action Plan (Green Deal)

Horizon Europe /  Mission STARFISH



Monitoring:    assessment of  differences and trends  /  efficiency of reduction measures 



Challenges

Small sized particles

understand harm

Cost-effective methods

Automated sensors

Risk assessment

Data management

Solutions

Satellites

Modelling



THANK YOU



With experts from 
sessions 1 & 2 :



Thank you for 
attending our 
side event.

We hope you 
enjoyed it!

You will be able to find more information and a summary of our All Atlantic 2021 side-
events on our website www.eu4oceanobs.eu/all-atlantic-2021/


