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WELCOME TO THE WEBINAR!

Before we start...

* Due to the number of attendees, please keep your microphones muted at all times and
switch off the webcam function

* You can use the conversation function anytime to submit your questions. They will be
addressed during the Q&A at the end of the webinar
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ESA Welcome and introduction

Bernhard Bauske (WWF)
Bob Vrignaud (Plastic Odyssey)

ESA Invitation to Tender: how to apply

Open Questions & Answers session
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THE EUROPEAN SPACE AGENCY

Purpose of ESA

To provide for and promote, for exclusively peaceful purposes, cooperation among
European states in space research and technology and their space applications.
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Facts and figures ol - =
F ) 3;: —3 -
»  Over 50 years of experience A - -
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~ 22 Member States |'.;_= i
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» 8 sites across Europe and a spaceport in French Guiana

»  Over 80 satellites designed, tested and operated in flight
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ESA SPACE SOLUTIONS

Could you be leveraging
Space technology and data
for the benefit of life on
Earth?
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WWF

Dr. Bernhard Bauske

Senior Advisor Marine Litter Reduction Programmg
WWEF — Germany
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plastic pollution
using satellite
images

24. June 2020
ESA Webinar

Dr. Bernhard Bauske
WWF Germany




WWEF is active in

. WWEF has over 6.000
over 100 countries

. employees throughout
spanning across

i the world
5 continents

WWF was founde
in 1961

WWEF has over 5
million supporters

Photo: © NASA

WWF Germany | Monitoring of plastic waste in the ocean 24.06.2020
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WWF Germany | Monitoring of plastic waste in the ocean

700

almost 700

marine

species are
known to be
impacted by
plastic

ingestion or
entanglemenitos

iversity

Biod
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5%

of plastic
leakage info
the ocean
comes from
uncollected
waste

McKinsey: Stemming the Tide Report

cent Kneefel | WWF

WWF Germany | Monitoring of plastic waste in the ocean
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Nature Initiative

WWF p
1. Business Model 2. Global Plastics 3. PlasticSmart Cities
Innovation Policy
- Bilateral & Sectoral « Advocacy for a global policy ~ * Addressing major leakage
Corporate Engagement solution to halt plastic points at city level
emissions
» Global platform on + Piloting in high polluting sites
plastics (ReSource) « Create international legally in South East Asia
binding instrument and N
« Entrepreneurship and agreement to target plastic ~~ * Ambition to start a global
innovation pollution (including Extended movement
Producer Responsibility
» Extended Producer schemes)
Responsibility
Global Plastics Campaign
Cross cutting support to all work-streams
\

WWEF Germany | Monitoring of plastic waste in the ocean
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Plastic smart cities network

National
= campaign
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© WWEF Vietnam

Training at Khanh Hau Ward on 21 June 2019

Training separate waste collection
Project Tan An, Vietnam

24.06.2020
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National targets to prevent, control and remove
marine plastic pollution.

Global architecture to coordinate, report
and review.

Intergovernmental panel of experts and
harmonized measurement and

Global standards and regulations on high risk
materials and disposal methods

Implementation support mechanism. l.e.,
finance, technology, capacity building.

WWF Germany | Monitoring of plastic waste in the ocean

24.06.2020 17



Guidelines for several methods of
monitoring for marine litter:

» Sea shorelines
* Sea surface

* Water column
* Sea floor

* Marine biota

* Microplastics
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ad AERIAL SURVEY
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GUIDELINES FOR THE MONITORING
AND ASSESSMENT OF PLASTIC
LITTER IN THE OCEAN

VISUAL
OBSERVATION
FISHERIES OBSERVER (meso, macro, mega)
PHOTOGRAPHIC Lt LY / op
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Figure 5.2 Schematic of possible methods used for sampling the sea surface and water column (see Table 5.1 for further details of the
methods advantages and challenges and examples of use) (image courtesy of Marcus Eriksen).

WWF Germany | Monitoring of plastic waste in the ocean

Source: GESAMP (2019), Guidelines for the monitoring
and assessment of plastic litter in the ocean



Survey by boat (visual, net)
More detailed analyses possible, e.g.
waste / plastic composition
Describes an important pathway for
ocean pollution

Waste management data

Quantitative results possible
Adresses directly the root cause of

marine litter

Measurement of national i
commitments possible e

Needs support by government and

regular reporting 7o Téman
Does not reflect the real input of

litter into the ocean

Direct and quantitative measurements
possible

Access to country coastal areas
necessary

Needs efforts to monitor all countries

X Go Cong
Thanh phd
M§ Tho faso

Tp. Sa Déc

Citizen Science, e.g.
Litterati

+ Can be used for regional monitoring
Estimate input of plastic into nature
Requires local and continuous
engagement
Results cannot be related to ocean

contamination eratelllte monitoring \

Tp. Vinh Long Tp. Bén Tre

Needs access to countries o Existing infrasructure (Sentinel-2) and
il (possibly) workflow
i i i + Many countries can be covered
Calgwa_t;[mg _InpUt by :IVGfI‘S . Times series possible
of;:r:' pi?lli?o'rr]nportam LS O — + No access to countries and coastal
- o areas needed
z'gzztufgig#;n;ﬁz\ﬁe + Little effort in comparison to other
- methods
(,\;?r?edrspaaiﬁisasyg r?gglr:at:t?jj - Only larger patches detectable
Needs efforts to monitor all countries - Quantiative analysis will be difficult
— Restricted to sea surface

WWF Germany | Monitoring of plastic waste in the ocean 24.06.2020 19



WWF

There are some major advantages of satellite monitoring:

* No access to countries / shorelines necessary
 Insfrastructure is partly available

* No time-consuming efforts to collect plastic debris
* Times - series possible

« Correlation with data from ocean current analysis

* Can be used supplementary to other methods

» Strong need to elaborate a reliable monitoring
method based on satellite data

WWF Germany | Monitoring of plastic waste in the ocean

24.06.2020 20



Satellite monitoring of floating plastic debris

wwiw.nature.com/scientificreports

SCIENTIFIC
REPORTS

natureresearch

o » Research to use satellite images for

OPEN Finding Plastic Patches in Coastal detection of floating plastic debris
Waters using Optical Satellite Data

Lauren Biermann®, Daniel Clewley*, Victor Martinez Vicente! & Konstantinos Topouzelist

e pobieno * Sentinel-2 Earth observation data

their use

forthis purpose. Forthe first time,

optical data acquired bymeEumpeanpreAgemv:EAJ Servine 2 lces o, funbermore, are
We present case studies from four

countries where suspected ma(mplm»a.waedelened in Sentinel 2 Earth Observation data. Patches

of using a novel Floating Debris Index (FDI} developed

S Sl ) T o i e » Plastic can be distinguished from

on sub-pixel scales, and appeared to ‘amix of |, seafoam,

s em, w identify . .
e T ettt other floating debris (e.g. Wood,
e e et e large algae)

‘mllions of tennes of plastic cnter our occans mnuﬂv:snu:m- to macroplastic litter' . The economic cost to
‘marine natural capital alone is estimated to range rmms);m-sn Dﬂﬂﬁ:nun af plastic eryer
Larger plastics entering ocean waters have bwo fates - floating on the surface, or sinking due to bio-fouling
and/or ballasting®”. If not removed by clean-up aperations, macroplastics (5 mm) may harm marine lifc
through cntanglement or ingestion, but will incvitably fragment and degrade into microplastics'™ . Being able .
to detect larger floating plastics in coastal walers before they become entangled, ingested, exported and/or frag- °
meed, ey el o a7t ey questins ot SoUrcs, pEvays nd e, Furthermior, Wit the corsext us pe cle p astliCs were
of an increasingly stressed manine emvaronment, actions that highlight and reduce marine plastic pollution can be
counted as investments toward the health and future resilience of our global marine ecosystem services”

Rt e e e e et successfully classified as plastics

the potential to detect macroplastics in optical dat
ecting high quality, standardised optical imagery on global scales. For detection of floating astics in the
‘marinie exvironment, however, few studies have succeeded. Previously, limiting factors have included temporal,

spatial and tral coarseness of available data. For example, Landsat 8 provides 9 spectral bands at a spatial

e s P g LS s i b with an accuracy of 86%.

collect F &t sub-meter 1o 3 ‘m spatial resolution, “bur this is across 3to 5 spectral 'bands With the launch

of the Sentincl-24 and 2B Earth Obscrvation satellites by the Furopean Space Agency (ESA) in 2015 and 2017,

respectively; resolution may have improved sufficiently for detection of floating macroplastics from low-earth

orbit. The 12-band Multi- S]':C\rll]rE\Iumcﬂl{ I sensars aboard the Sentinel-1 satcllites were primarily devel-

aped for tervestrial services. However, coverage includes global coastal waters at evsit times of 2

Furthermore, the high spatial resolution of up to 10 m allows for detection of 'small' features and ts in the

‘marine environmen. inciuding river plumes, boats, and patches (rafts) of macroalgae. We propose that patches

of fosting macrials thal inclode macroplasticscan be added to ths s, Addiionally, tha th spaial and spociral

resolution of Sentinel-2 s sufficient for natural sources

u)dmw:krllsdf
contrast with clear water, which is characteristically céficient at absorbing near infrared (NI R)mﬂma\t

inttared {SWIR) light, floating materials incuding macroslgac and mecroplastics relect in the NIR'

Lc\-rnpl\g these spc(lnl propertics makes aggregated materials floating on the ocean surface visible from

space. this with plastic targets deployed off Mytilene in Greece. Spectra

Plymouth Marine Labaratary, Prospect Place, Plymouth, UK. ‘Department of Marine Stience, University of the St d f B I ' l t I 2020
Argean, Mytilene, Greece. *email: Ibi@pmlac.uk u O Ier an n e . a .

WWEF Germany | Monitoring of plastic waste in the ocean 24.06.2020 21



@

WWF

Proposed outputs of this project

Output 1:

Output 2:

Output 3:

Sensitivity analysis of detection in selected sites.
Determination of the focal regions to conduct a continuous monitoring, (e.g. coastal
areas around the major polluting rivers). A regional monitoring for selected sites will

be tested.

Change detection over time and quantitative measurements
have been assessed.
Evaluation of a continuous monitoring of marine plastic pollution from selected areas.

Testing possible determination of quantitative data.

Recommendations for international monitoring procedure
developed and advocated for.

A proposal for a monitoring procedure, which can be used by international institutions
like UNEP for monitoring the progress of reducing marine plastic pollution in an
international agreement, has been finalized. Graphics have been produced for

visualization.

WWEF Germany | Monitoring of plastic waste in the ocean

24.06.2020 22






WWF

Kontakt:

Dr. Bernhard Bauske
WWEF Germany
Kaiserstr. 70

60329 Frankfurt am Main

Phone: +49 (0) 69 / 7 91 44-172
Mobile: +49 (0) 151/ 18 85 49 06

bernhard.bauske @wwf.de

www.wwf.de

© 2011, WWF. All photographs used in this presentation are copyright protected and courtesy of the WWF-Canon Global Photo Network and the respective photographers.
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CTO & Co-Founder
Plastic Odyssey
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PLASTIC POLLUTION
INVISIBLE

v

© Fondation Tara Expedition
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WHERE MISMANAGED PLASTIC WASTE IS GENERATED
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SOLUTIONS EXIST BUT
ARE COSTLY & RESERVED

FOR INDUSTRIALS
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TOTAL PLASTIC
ENTERING THE MARINE
ENVIRONMENT
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PLANNED ESA-FUNDED INVITATION TO TENDER

ESA Space Solutions is planning on issuing an open
competitive tender for a feasibility study to investigate
the technical feasibility and economic viability of space
based applications in support of reducing environmental
impact of plastics/marine litter, and define a roadmap for
services implementation and demonstration.

ESA UNCLASSIFIED

— Il b c=® 4 W = " Il D - == 311 T =2 S mm vl European Space Agency



Eesa

space solutions

PLASTIC LESS SOCIETY ITT

TOPICS OF INTEREST (EXAMPLES)

* Provide information on floating plastic debris in ocean and coastal areas; provide
comprehensive map of floating marine debris;

» Develop floating debris predictive models;

* Monitor and improve the logistics of plastic collection, waste management and
recycling, and support economically and environmentally sustainable models for
plastic collection, recycle and conversion;

» Assess impact and effectiveness of the recycling missions; provide ex ante
analysis of impact of recycling missions;

* Develop tele-education programmes tailored to developing economies: educate the
local communities on marine litter and plastic impact to the environment.
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Positioning information to support cleaning systems
Positioning of Unmanned Aerial Vehicles equipped with optical and radar
payloads to perform accurate analysis over specific areas of interest

Provide communication for data collected from offshore sensors (vessels or other
platforms) and data crowdsourcing

Provide communication in support of tele-education programmes covering rural
locations

Provide Command and Control/payload communication link for UAVs or High
Altitude Pseudo Satellites (HAPS) equipped with marine litter detection payloads

Measuring and detecting sea-borne plastic waste
Measuring ocean currents and as an input to predictive marine litter models

2 o BN Il = IEEXSE im I European Space Agency
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ESA TENDER INFORMATION

Funded participation to ESA Space Solutions is open to any
company and/or organisation, be it as group of users, public
body or non-governmental organisation, residing in the
following Member States:

Austria, Belgium, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Luxembourg, the Netherlands, Norway, Poland, Portugal,
Romania, Spain, Sweden, Switzerland and the United
Kingdom
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HOW TO APPLY

1. Register (minimum ‘light registration’) by completing online questionnaire on ESA-STAR
Registration (esastar-emr.sso.esa.int)

2. Download the official tender documentation (Invitation to Tender), which will be available as soon
as the ITT is open (July 2020) via EMITS (emits.esa.int)

3. Create ‘Bidder Restricted Area' in ESA-STAR

4. Write your Proposal using the template provided in the Tender documentation and obtain Letter

of Authorization from your National Delegation (business.esa.int/national-delegations)

5. Submit your proposal via ‘Bidder Restricted Area’ in ESA-STAR Tendering (esastar.sso.esa.int)

More info can be found here:
esa.int/About Us/Business with ESA/How to do/esa-star Registration Process
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https://esastar-emr.sso.esa.int/
http://emits.esa.int/
https://business.esa.int/national-delegations
https://esastar.sso.esa.int/
https://www.esa.int/About_Us/Business_with_ESA/How_to_do/esa-star_Registration_Process

Eesa

space solutions

PLANNED ESA-FUNDED INVITATION TO TENDER

To find out more:

https://business.esa.int/funding/intended-tender/plastic-
less-society
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SFE Motes: skype call (27/11/2018 18:15 - 18:45) - Id: 140525AE 1 Participant)

‘& 1 Participant

Antonino Coppola
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