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Welcome by JPI Oceans lead countries of the S4GES Joint Action
[Koen Lefever. BELSPO, Belgium]

/ \ 11 participating countries 29 members in Group of Experts
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< ;, Policy target

*  Marine Strategy Framework Directive

%

Implementation elements

+  Knowledge sharing expert workshops (transdisciplinary "Knowledge Hub®)
*  Joint integrated monitoring (“Infrastructure Sharing™)

»  Augmented observatories (“Joint Public Procurement™)
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Timeline Joint Action S4GES

December 2020
1% Joint JPI Oceans &
BlueMed Expert Workshop

May - August 2020
Nomination process for

Group of Experts
{submission deadling: 15 August 2020)

September 2020
Selection of individuals for
Group of Experts

From 2022 onwards
2™ project based phase of
the Joint Action

Autumn 2021
Delivery of Implementation
Plan to Management Board

Spring/Summer 2021
2" Expert Workshop back
to back on Technical
Approaches & Augmented
and Integrated Observations
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20 member countries, represented by ‘h
funding agencies and ministries + association with CAN, US, NZ
" ' + intl. participation In joint calls

EU and national policies

12%
RE&l
funding
B8%

Increasing value and impact by ...

b Masine Siadegy
nawnm | ireches

bambo: Dlalea

... dligning national R&I priorities
I P .. Informing decision making

... aligning resources
il . . N ... helping countries meet their policy obligations.
.. Implementing joint prionties.
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The JPI Oceans Action S4GES and scope of the workshop

[Patrick Roose, RBINS, Belgium]

Musing on the concept of Good

Environmental Status:
the complexity of the status & the status of
complexity

Why now?



The JPI Oceans Action S4GES and scope of the workshop

[Patrick Roose, RBINS, Belgium]

S4GES IS A TIMELY ACTION FOLLOWING
THE RECENT COMMISSION STAFF
WORKING DOCUMENT

‘Background document for the Marine Strateqy
Framework Directive on the determination of good
environmental status and its links to assessments

and the setting of environmental targets’

Brussels, 25.6.2020 SWD(2020) 62 final



...The Commission’s assessment of the first implementation i
stage (Article 12 report, COM(2014)97) found a considerable

divergence in approaches amongst Member States, particularly .
regarding the determination of GES, the use of Decision ToeEmeee
2010/477/EU and the relationship between the determination of RSl
GES under Article 9 and the setting of environmental targets e '
under Article 10. ..

...Good Environmental Status (GES) is the core
concept to be achieved by Member States in
implementing the MSFD. All operational provisions
of the Directive are in one way or another linked to
GES. Successful implementation depends on
having sufficient clarity in the determination of
GES to enable adequate decision-making in
implementation of the Directive...



The determination of GES is progressively refined from its
overall definition in MSFD Article 3(5), through the descriptors
of MSFD Annex |, elements in MSFD Annex Ill and criteria of the
GES Decision to the region- and subregion- specific
determinations of Article 9(1).

The definition of environmental status in Article 3(4) provides a high-level perspective on what needs to
be taken into account when assessing the ‘state’ of the environment:

‘the structure, function and processes of the constituent marine ecosystems together with natural
physiographic, geographic, biological, geological and climatic factors, as well as physical, acoustic and
chemical conditions, including those resulting from human activities inside or outside the area concerned'.

The definition of good environmental status (GES) in Article 3(5) further elaborates on this by defining the

high-level goal of the Directive:

‘good environmental status' means the environmental status of marine waters where these provide
ecologically diverse and dynamic oceans and seas which are clean, healthy and productive within their
intrinsic conditions, and the use of the marine environment is at a level that is sustainable, thus safeguarding
the potential uses and activities by current and future generations, i.e.:
the structure, functions and processes of the constituent marine ecosystems, together with the associated
physiograﬁhic, geographic, geological and climatic factors, allow those ecosystems to function fully and to
maintain their resilience to human-induced environmental change. Marine species and habitats are protected,
human-induced decline in biodiversity is prevented and diverse biological components function in balance;
hydro-morphological, physical and chemical properties of the ecosystems, including those properties which
result from human activities in the area concerned, support the ecosystems as described above.
Anthropogenic inputs of substances and energy, including noise, into the marine environment do not cause
pollution effects.’



MSFD in current practice:
does it reflect reality?

Point sampling at structure, function
dedicated stations and processes

4

: natural physiographic,
Sample analysis ? geographic, biological, inside or outside

‘ - geological and climatic the area
Data interpretation ﬁ factors gonense.
Comparison against physical, acoustic and

Ineliezicl chemical conditions,
‘ including those resulting
Extrapolation from human activities




An example: chlorophyl a as a proxy for primary production

In situ observations with research vessels, limited in space

and time
In situ .
»  Data Interpretation
measurements J
Sampling Analysis
*Representativeness? R ‘
esearch Poli
*Naturalvariability? oticy

*Extrapolationtolargearea
*Expensive&timeconsuming
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An example: chlorophyl a as a proxy for primary production

Satellite-based eutrophication assessment for the same
OSPAR convention zone

CHLa 90 percentile (MERIS,2005)

Belgian CHLa 90% Mar-Oct 2005-2010, Water Framework Directive product
[Image: D. Vanderzande]

FO2 CHL concenbralon [2005 0 2000)
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|
What we need! EC Water quality (eutrophication) report

based on RBINS-processed satellite data

CHLa (MERIS,2003) (~300images over 6 years)

CHL (i 3
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What we need: a more holistic approach

From in situ observations with research vessels, limited in
space and time

In situ
measurements

A\ 4

A 4

Data

Interpretation

\ 4

Sampling Analysis

Research Policy




What we need: a more holistic approach

Augmented
observatories

In situ
measurements

To in situ observations combined
with continuous data from
augmented observatories

A 4

Sampling

—{ Data

Interpretation

\ 4

Analysis

Research Policy




What we need: Augmented observatories

. Integrated observing, monitoring, and experimenting infrastructures
. High resolution data collection

. Automated and autonomous

. Multidisciplinary measurements

. Real or near-real time link with the mainland

. Co-localization and synopticity of observations
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What we need: Augmented observatories

Fixedplatforms

Remote sensing

Autonomous
Mobile platforms

Synchronous observations

“Classic” sensors

— “Omics” —

Advanced optics

Intelligent sampling

“Traps”

Data
A

Passive sampling

>

Analysis




What we need: Augmented observatories

MSFD GES descriptors

Synchronous observations

“Classic” sensors D1 Biodiversity
D2 Non-Indigeneous Species

D3 Commercial Species

“Omics” D4 Food webs
D5 Eutrophication
Advanced optics Data D6 Seafloorintegrity
- D7 Hydrographical changes

: _ D8 Contaminants
Intelligent sampling ‘

D9 Sea Food Contaminants
D10 Marine Litter

i 1
Tra PS ) D11 Energy and underwater Noise
» Analysis

Passive sampling




Joint activities and monitoring actions

MSFD Task Group

Other options for joint actions could also
envisage the support and direct involvement by a
dedicated Task Group.

o T T WD . - organisation and conduction of national scale
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Reaching out to the non-EU countries

HELCOM
Baltic Sea

Black Sea

Barcellona
Mediterranean Sea

Importance for the Mediterranean of the full harmonization of the activities of the EU
Directives and of the Barcelona Convention IMAP



National Systems in EOOS

EOOS design with NSs serving as building blocks
for coastal and HR marine data

Setting EC targets for commitments to invest in
national capacities for coastal sea observations &

forecasting Building a European
Ocean Observing System

EMODnet 1
- -

coastal and high resolution observations, models and data

““Emmm "::h”“ National System | National System
i National System National System ¥ Natiahat Sistece
o, ' il . Waionsisisen
HHI |I nal n | National System National System | 'National System | National System
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National Systems in EOOS

EOOS design with NSs serving as building blocks
for coastal and HR marine data

National desk(s) to link to local
COPERNICUS-like national marine core data users
systems linked to CMEMS and EMODnet
Setting EC targets for commitments
to invest in national capacities for
coastal sea observations &
forecasting

EMO D..n?t_
B

coastal and high resolution observations, models and data

| National System] || National System | National System |
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A WORKSHOP SERIES FOR THE MSFD
COMMUNITY

ACTIVITY: knowledge sharing

A series of scientific MSFD European workshops will be organized for
sharing new knowledge and its practical understanding, conceptual
approaches, identification of needs and clues, as a structured learning

process to support “official task groups”, the Marine Strategy
Competence centre and, in general, the entire community working and
addressing the MSFD...it's a scientific transformative action




The vision

From large scale
overarching patterns
and observations

Translating the
complexity of the
status

(N

To in depth analysis of
deviations and trends

Into the status of the
complexity or GES




The vision

Translating the Into the status of the
Complexity of the ‘ Comp|exity or GES
status
Joint Integrated Knowledge Test beds &
monitoring sharing augmented
approaches observatories
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» Please modify your name and affiliation accordingly.

> Please type in your questions and comments in the chat box. If you have a
question directed to a specific speaker please type in the name of the speaker.



Programme - Day I
3 December 2020 (9:00 - 13:30)

Wale up talk

Key outcomes from Day |
EXFENIET] Session lik success stores
Intraducion to Sessian I
The Haman MiCrobeoms,
Forests as comples adaptive systems,

Coffee break

The sof and cognitive conkrod
Characterizing integrsed ecosysbems

Coffae bireak

LNEFENFEE]  Session IV: The ocean domain

Itraducisan o Sessinn Y,
Thir Battam-up view of maring ecosyshaems,

Diversity, interactions and maring ecasystems functioning,
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Wake up talk
[Sandra Ketelhake, JPI Oceans, Belgium]
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» Please modify your name and affiliation accordingly.

> Please type in your questions and comments in the chat box. If you have a
question directed to a specific speaker please type in the name of the speaker.



Programme - Day llI
4 December 2020 (9:00 - 13:45)

Wake up talk

Key outcomes from Day I,

EAFERIET Session V: how to manage MSFD and enhance the science-policy interface
Introduction to Session V,
Did MSFD fail? Contrasting approaches to MSFD implementation and regulatory transition,
Marine Strategy beyond borders, part |,

Coffee break

Marine Strategy beyond borders, part |,

How to manage the MSFD machine: what are the keys?

Coffee break

WEDNESDAY, JANUARY 13, 2021 A FOOTER CAN BE PLACED HERE | COPYRIGHT 2013



IENEEFYE  Open Discussion

IEXEEEEN Presentation of a joint EU-JPI Oceans MSFD oceanographic cruise in 2021

0&A and discussion,

IEEMBEETE Conclusion and end of workshop

WEDNESDAY, JANUARY 13, 2021 A FOOTER CAN BE PLACED HERE | COPYRIGHT 2013



Wake up talk
[Sandra Ketelhake, JPI Oceans, Belgium]
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The MSFD and sustalnable use of
marine ecosystems:

experlences from Bluemed
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- Fabio Trincardi
~ . Director DSSTT-CNR
. 'Bluemed Coordinator



Steffen et al., 2015 SCIENCE
Rockstroem et al., 2009 NATURE

Beyond the planetary boundaries?

— « A“safe” limit of CO,is 350 ppm
Biosphere integrity /S . (we are at 410)
furcons ‘_ -~ A - A“safe” limit for biodiversityis
L = 10 extinctions every 10000
— | sl speciesin 100 yr (we are at 24-
100 extinctions)
 The limit for biogeochiemical
e cyclesis11 10°T di Pe 63 10°T
Frestwater use — di N (we reached twice)
i « The limit for deforestationis >
Bt T Tenadkhoation 75% of pre-industrial forests but
S but we are already <62%

& o

B Beyond zome of uncertainty (high risk) B Bekw boundary (safe)

In zone of uncertainty (increasing risk) Boundary not yet quantified



Can we define “regional boundaries”?

Unique biodiversity

400 UNESCOsitesand
236 Marine Protected
Areas

eCulture of
FPVlronmental healthy
ife

Coast& Sea Uses

-Mar ti tra fic(30%

o orne
\SO ume and %
tra

-Co,?stal & Maritime
*Fisheries&

aquaculture
+c0&G

Mediterranean choke points

Geopolltlcal
complexity

eSafety andsecurity
issues

eCoastal pressure

eResources over-
exploitation

BLUEMED and the Framework for
Sustainable Growth in the Mediterranean
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18 economic activities identified by the
European Parliament!




The BlueMed lItalian White Paper, an overview of relevance, obstaclesand proposals of the key sectorsfor a Blue Growth

03. FROM SOCIETAL/ECONOMIC DRIVERS TO THEMATIC BLUE OBJECTIVES

FISHERIES & TRANSPORT & BLUE
AULIAEULTLIRE SHIPBUILDING @ BIOTECHNOLOGIES
4y 3¢ 3 8.0 ~0.5
EILLIDN-E: BILLIDN € BILLIOMN £

OIL AND GAS COASTAL
(FROM THE SEA) TOURISM
4.4 {@ 16.1

BILLION € BILLION €



The BLUEMED tale
Adopting an evidence based governance for the Med area

Coping with a complex and diverse common




An Holistic architecture

Society

Knowledge )Governance

FOOD EHERG‘H"—!

. TRANSPORT \)

a Blue Growth

TOURISM CHEMICALS AND
m MATERIALS

Marine Environment




The Bluemed Platforms: enabling environments for dialogue & engagement

F'lat'ﬁ:rrn_-. thematic dialogue groups
Ll natignal E

9 1 .I _I'_'l_l_l_' .- ..

i'-l I H- i g

mplemeanial

multidisciphinary observangres
trans-riational interaction

TECHNOLOGY

plattarm

ECONOMY

platiorm = Policy for Blue Growth

KNOWLEDGE

platfarm

E:ﬂnum:.r platfmn Economic sech:

:_'|r Ty Il 1 diterranean

Technology platform: Snal
n the Mediterransan

Policy platform. Science o

Knowledge platform: Fnowledge

Mediterranean Sea dynamics and ecosy



.
blue ed tour in non-EU countries

P

Alexandria

June 25th 2018 in Algiers. Algeria b l h
June 26th 2018 in La Marsa, Tunisia u E g rUWt
June 27th 2018 in Ankara, Turkey res
July 3rd 2018 in Amman, Jordan

July 16th 2018 in Alexandria. Egypt cO I.I.El h 0 rat | on

JPI
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Mediterranean




13 priority goals were selected by countries of the Basin from the BlueMed
Strategic Research and Innavation Agenda: therr implementation will foster
sutainable, non-conflicting Blue Growth in the Mediterranean

sustainable open data,
: open science,
food production : : i

F'DllI:J.til}l'! impacts, capacilies,
mitigation blue skills and
remediation blue i

climate chan ge
adaplation ™
and mi

marine renewable
Energies
i i gy irad s ton phaso

tourism, tourists
and environment

effective maritime
spalial planning

greening vessels,
facilities

'e'u'n' ;:IIJEEW'IHQ
systemn of systems

serangihis

synergies among
sclence, l':2-'.11.45’“"5.5

b traditional

 maritime economic

blue growh actmiies




blue “ed ACTING FOR THE MED SEA

The BlueMed Implementation Plan

Priority Dperational receipts Strategec Achons

Seale up ol the Bussbleg Pilo Actios on Hegdihy
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I ACTIONS =~ PUBLICATIOHS ~ OUTREACH ~

WHY AN ACTION OM FLASTIC LITTLR IM THE MELH TERRANLAM !
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il meded

Ahnat B millinn tons of preprsres.
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the Med Sea is a “plastic tmp threatening marine wildlite

and coneysrems, and
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pollution represents a

transhoundary prablem and thus i requires global coordination and long-term maltiple

approaches io develop shared sodutions. Mediterranean Sea is slrangly mpacted by




blueivied

Pilot Action for a plastic-free,
healthy Mediterranean Sea

Joining forces to address marine litter in the Mediterranean

BlusMed Pilot Action frappang and assassing the actons ling marine plastic
;':-|':-||l..|l-u|'| | :_]-:':-:':-4‘] prEctices R

1 dermonstration, communication and education ac1




Actions to reduce
the generation
of plastic waste

Actions to collect

and use plastic already
In the environment

Actions to prevent littering
and leakage of plastics
Into environment

“-* Photo cred:tsLegam biente |

AN N



The sea floor and the MSFD

- Exploitation of goods
- Mining
- Fish Trawling
- Area of waste disposal
- Dumping (legal and illegal)
. Littering
- Interface for further exploitation

- Foundation for infrastructures (oil rigs, wind
farms)

- Pavement for global networks (pipelines,
cables)

Ramirez-Llodraet al, 2011



All these uses root on (implicit) assumptions

. Marine resources are not limited
(false!!l)

- Insignificance of human impacts
(false!lll)

- Static view of the submarine landscape
(false!!ll)



Musings on the temporal dimension

- 1. The importance of deep time: consider changes that are going on
on a very slow frequency as they may interfere positively with changes

that occur on very high frequency

. 2. A la recherche du temps perdu: time intervals can recorded in the
stratigraphic record or may be lost for ever

- 3. Assaulting the obvious: a thickness of 10 cm of sediment can
represent 100s of thousands of years in a site and few days in another

Sampling strategies to define the «status» of the seafloor and its
evolution through time should take fully into account these facts



An example fron the modern Po delta
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Musings on the spatial dimension

- 1. The seafloor in 3D: new technologies allow mapping with
centimetric resolution

. 2. The seafloor in 4D: we must identify the most dynamic areas
where seafloor is rapidly transformed

- 3. Assaulting the obvious: the Anthropocene seafloor worldwide
is heavily impacted but nobody seems to care

Sampling strategies to define the «status» of the seafloor and its
evolution through time should take fully into account these facts



Ephemeral submarine landscapes in dynamic areas
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Bosman et al., 2019

. . . . . Trincardi et al., 2020
- High-resolution multibeam time lapsesof Podella Pilalobe

- High morphologic complexity
- High variability in time
"1!"1_15;' - Takeinto account this fact in repeated seafloor sampling



Ephemeral submarine Iandscapes in dynamlc areas
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Sophisticated geophysical images
(morphology and backscatter) of the
seafloor show the equivalent of potholes
and asphalt patches in the streets of Rome




Sophisticated geophysical images
(morphology and backscatter) of the
seafloor show the equivalent of potholes
and asphalt patches in the streets of Rome

Areas of illegaldumping on the
continental slope off Gioia Tauro,
Tyrrhenien Sea




Madricardoet al, 20195 Reports

Chemical dumps in a trawling area on “ » .
the continental shelf North of Milazzo, ;‘j’grbaget or‘; th:hbottom of the Venice Lagune
Sicily (100-130m) m water dep



The Mediterranean “Plastic Trap”

Pierdomenicoet al, 2019Sci. Reports




Bottom trawling as a “geological” agent
causing seascape alterations

1. Alteration of natural deep-
sea sediment fluxes,

2. Modification of the shape of
the upper continental slope

In these portions of the margin,

drastic reduction of:

the morphological
complexity,

the benthichabitat
heterogeneity,

*species diversity(by
regulating levels of
competition, predation and
physiological stress),

the seascapealterationcould
also affect ecosystem
functioning, that rely upon
the original morphology

Puiget al., 2012 Nature



Much of MSFD and MSP rely on geospatial
mapping, but remember that ...

The territory evolves (also
-3 under the pressure of
HE ' humans)

The techniques for
measuring and mapping
evolve through time

The “interest” on the
territory (either scientific
or economical) also
evolves

... The map is not the Territory
Gregory Bateson, Mind and Nature



Musings on amplification and irreversibility

1. the illusion of keeping things under control at regional level: even if we
achieved the “perfect Mediterranean”, clean, sustainable, just ... what happens when
ice caps are melting, permafrost is thawing, the jet stream is swinging?

2. irreversible changes at regional scale: what are the tipping points of the
Mediterranean?

- the interruption of cold water formation?
- the onset of anoxia events (like precession-modulated Sapropels)?
- a dramatic turnover in ecosystems structure and functioning?
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