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How to manage MSFD and enhance the science-policyinterface ?

Marine Strategy Framework Directive - MSFD
is rather complete/complex socio-ecological EU directive - legislation

Good Environmental Status is defined for descriptors:
criteria /indicators, thresholds etc.

Benthic Habitats

- [ Pelagic Habitats |

g D1 Marine Mammals Science SUppOI‘t for GES-fOCUSing on human

: e “component” for the assessmentsof the ecosystemstate
% Fish & Cephalopods

Reptiles (Turtles)

MSFD is the science policy interface

D2 Non-indigenous species

D3 Commercialfishandshelsh MSFD has generated broad scientific response

¢ D5 |Butrophicaton | . .

© g  Seafloor integrity But do science responds to M SFDneeds ?

[/ B e e T . . .

i 07 | Hydogrmpnicaichenges | How scienceinnovations can be used by MSFD?
o D8 Contaminants

Energy, including underwaternoise

MONDAY, JANUARY 25, 2021



How to manage MSFD and enhance the science-policyinterface ?

MSFD in France (national level)

sencerrancase  Natjonal Technical

podis e BN ERSITE

e o Coordination ITfremer

oo Monitoring Good
——PEREEET Environ. Target 'I*remer Environ.
Socio-Eco. Anal Status

;
Monitoring
é{///;7 Coordinators R\\A
French
=
Lead Experts Lead Experts

Database

Marine
Data

- Expert network — Research teams - Field operators

Céline TIXIERScientific Coordination M SFD- GES



How to manage MSFD and enhance the science-policyinterface ?
Session program

EU perspective
The challenging Marine Strategy Framework Directive as catalystfor marine research
Wendy Bonne et al. ECDG RTD

Marine Strategybeyond borders |, Mediterranean Seabasin wide RSCperspective
Tatjana Hema UNEP/MAP

Marine Strategybeyond borders II, Mediterranean Searegional perspective
Inés Boujmil, Hela Jaziri, Cherif Sammari INSTM, Tunisia

Maria Snoussi,Mohammed V University, Morocco

Science perspective
Biomonitors and biomarkers in marine pollution monitoring: Possibilitiesand Limits

Amos Hamza-Chaffai Tunisian Academy of Science, Tunisia
How to manage the MSFDmachine: what are the keys
Angel Borja, AZTI, Spain




The challenging
Marine Strategy
Framework
Directive as

catalyst for
marine research

Wendy Bonne,

Alice Belin,

lvan Conesa Alcolea,
EC DG RTD C4,

Jacques Delsalle,
EC DG ENV C2



EEFORT FROA THE COMMESETON TO THE EUROTEAN PARLIAVFNT AND
THE COURCIL
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report

- Evaluation of progress with the implementation of Member States’ legal obligations
from 2012 to 2018:

> 2012 and 2018 reports on the status of their marine waters (Art 8) + definition of
GES for 11 'descriptors' (Art 9) + targets to achieve GES (Art 10)

» Establishment of monitoring programmes by 2014

»  Programmes of measures by 2016 and progress in implementing them by 2018

EN EN




Successes

O

Joint efforts of 23 coastal and 5 landlocked Member States — in coordination with
non-EU countries — to protect the EU’s marine environment through the Common
Implementation Strategy.

Adopting a holistic and ecosystem-based approach to the management of human
activities at sea.

Boosting data collection and research and innovation in the marine environment.
. Assessment of marine litter

- Underwater noise monitoring surveys & a number of registers for impulsive underwater
sound

- Novel approaches for analysing seabed integrity and entire food webs
Promoting public engagement and increasing ocean literacy.
Reinforcing regional and sub-regional cooperation.

Supporting the achievement of the EU’s international commitments (SDG14,
CBD, etc.)
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Shortcomings COng 20 45 s

. Lack of adequacy, consistency and coherence in the determination of Good
Environmental Status.

. 23 different GES determinations across the EU, no common or comparable
goals, depriving economic operators of a level-playing field across the EU and its
marine regions.

- Only a little over half of all measures reported assessed to be appropriate to
tackle existing pressures. Limited assessment of the effectiveness of measures
adopted to achieve targets and GES.

- Insufficient, inefficient, piecemeal and unnecessarily costly approach to the
protection of the marine environment leading to:

- Marine animals still under threat;

. Seabed under pressure;

- Dramatic overfishing in the Mediterranean & Black Sea;

- Widespread oxygen-depleted areas in the Baltic and Black Seas;
- Considerable amounts of micro-litter in seawater;

- Increased pressure from underwater noise.




Shortcomings also reflected in EEA report 2019 and report of European

Court of Auditors 2020
£
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Shortcomings, but good examples/champions are rising

100%
908
80%
70%
60% W High
2 0% B Moderate
40% W Low
30% W N/A
200
10%
0%

Baltic Sea MNorth-East Mediterranean Black Sea
Atlantic Ocean 583

Figure 3: Summary of the level of coherence achieved within each marine region {expressed as a
percentage of the total possible score) for the 2012 reporting of Articles 8.



Shortcomings, but good examples/European champions arising
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Figure 2; Summary of the overall adequacy scores per Member State for articles 8 (expressed as

a percentage of the total possible score) of the 2012 reports. Member States are grouped per
marine region, hence SE, DK, DE, FR and ES appear twice.



Scientific contributions: Strengths — Weaknesses — Opportunities — Threats

Strengths Weaknesses
 Member-States-INDEPENDENT « Fragmentation due to disconnected
expertise national or regional scientific
« Creation of novel and more funding
adequate, consistent or coherent » Lack of insight in scope of MSFD
approaches (like for noise and Descriptors & governance process
marine litter) » Lack of replication/application

potential of novel assessment
methodologies

Opportunities Threats
« Compose best complementary » Lack of long-term support (WHEN)
scientific team (WHO) for long-term |+ Lack of cooperation governance
cooperation between scientists and policy
» Build scientific consensus (WHAT officers (WHO)
can you jointly defend) » Data availability (WHAT)
 lllustrate cost effectiveness & « Date incompatibility between
application potential on a scientific and other
transboundary level (WHAT) authorities/organisations
* Increase experience with joint data (environmental, industry etc.)

compilation and analysis (WHAT)




Recommendations for pathway to success

. Consider deadlines for legal implications of your scientific work
- Areview of the MSFD is foreseen by 2023 under Art 23. of the Directive

- Next 10 years are CRUCIAL for which a LONG-TERM scientific programme
implementation plan would be necessary

. Scientific “appropriate consortium” to work on it for 10 years including targeted
exchange periods with policy community through an experienced long-term
science-policy exploitation & exchange coordinator (# communication and
dissemination) WITHIN consortium

. Design upfront a data compilation and management (contingency) plan

. To achieve significant scientific contribution for the MSFD, consider very
carefully the WHAT, the WHEN, WHO can do it and then the HOW

Victoria Tornero (JRC) gave a presentation on the MSFD & Descriptors 8
(Contaminants), 9 (Contaminants in seafood) & 10 (Marine Litter) in a previous
workshop of this joint action that you can also add to the compilation material



YOU ARE HERE

WHO
/ Science

Policy
PFROBLEM
CHAGMOSIS

LEGENDA:

O PolicymakersfPublic Authorities

I"u" Academia/Research o o
D Civil Society/MG0s o 0
RESULT O Business/SMES -

EXPLOTTATION

PROGRAMME
IMPLEMENTATION

ﬂu.n

Figure 1 - Phases in the research cycle and self-positioning of stakeholders’ contribution (as
tested with the Quadruple Helix focus groups during the DANDELION Brussels workshop,
October 2016).



Recommendations PROCESS _ @@@

. Define the WHO to create with % 5;27
- Building scientific community - network of experts % @@@
£
. Huge importance to build scientific consensus @@ N

%
December 2018: first exchange on scope @@

Some scientists - governmental scientific institutes - EC DG ENV -
RTD - JRC for problem setting

Expert workshop in June 2019
Adoption by JPI Oceans Management Board meeting 2019

- December 2020 — building scientific community

- How many scientists need to be on board to achieve a regionally
coherent success? From how many countries?

- Which scientists can help in defining replication and application
potential of scientific outputs in an entire Regional Sea ?

- Which scientists from which countries are closely connected to the
MSFD Common Implementation Strategy ?

- Who will take care of a continued network cooperation ?



Recommendations PROCESS @@ o U"ff
- Define the WHO to target: @W@@gg
=

- Network analysis of target policy officers in your country

. Feedback loops with environmental authorities (6-year policy cycle of
the MSFD)

- Who are the WG GES, Strategic Coordination Group members
that you also need to convince of your added value ?

- Who are the representatives in Regional Sea Conventions that
you need to convince of your added value, also beyond the
MSFD? (link with presentation of Tatjana Hema, UNEP/MAP)

- How can the scientific authority representatives of your country help
you to connect with environmental authorities and Regional Sea
Conventions to design a commonly appreciated scientific
programme ?

- Who takes care of this systematic dialogue in the Joint Action ?



Common Implementation Strategy Marine Strategy Framework
Directive is your MSFD governance target group

Marine Directors
4‘_\.

Marine Strategy Coordination Group

: Working Group Working Group
convorking Group pata, Tnformation & Programmes of
Status Knowledge Measures/Economic
Exchange & Social Analysis

Technical Group || Technical Group | Technical Group § Technical Group
Litter Data Noise Seabed




Recommendations PROCESS

. Consider regulatory readiness level at the same time of your scientific scoping,
development and implementation process

Technology Regulatory Market
Readiness Level Readiness Level Readiness Level

t Fo :a} ' i

Technology Readiness Level (1-9) Regulatory Readiness Level (1-5) Market Readiness (1-5) Level
*Can we build it?’ “Can we accept it?’ “Will they adopt it?’



Example interaction scientific and policy cycle

20 years History / Roadmap of Scientific input in WFD 1998-2018
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Recommendations PROCESS

o

Define the WHEN:
- What are the legislative deadlines ?

EII-':.'HHF Fenigw

Instial assessment,
of tha differant ey

SANTEELT, (i oblectves, targets
glaments

of the strategy
2018 - 2021

and mdicators

2012 (+ & years)

Momtorng
programmes
2014

GES 2020

Implamantation
of the

Marine Strategy
2016

PFDIZ_]F-H:T'IH'I 23

of measuras

2015

S

Contribute to improvement for 2024 ?
Contribute to improvement for 2030 ?

Deadline for environmental
authority

What is the deadline for
scientific contribution?

Contribute to improvement for
2026 ?



Recommendations PROCESS
.  Define the WHEN:

o

o

o

S
&Z@W &me@@ Iy

What are the legislative deadlines ?
Which MSFD regulatory committee decisions still need to be taken when ?

What is included as preparation for these decisions in the work plan of the MSFD
Working Group GES 2020-2022 ? Do you want to see smth. included for 2022-2024 ?

Which Strategic Coordination Group meetings take place to discuss the work plan ?
When are the working group meetings taking place to contribute to ?
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Recommendations CONTENT

@)

Define WHAT — define your scope
Increase adequacy, consistency and coherence for GES determination

{?@f@@ e

Advanced use of computational

methods to map and model
environmental changes and
impacts, including better
interoperability and coupling
between modelling and
observational data

Which Descriptor can you
target best with the concepts
reflected upon in this
conference ?

How does the BLUEMED SRIA
cover these kinds of scientific
development needs?

- b

-

MARINE STRATEGCY FRAMEWORK

Task Group 4 Report

DIRECTIVE

Food webs

AL 2010

5. Rogers, M. Cesinl, F. Cury, M. Heath, ) idgoier, H. Kisosa, M. Scheidat,
H. Sk, K Seengisi, V. Treakel, | Wikner & O Yy

Jednt Bispart

Prpaned wndier the Admisiiaaive Arangement betwsen [ and DE FNY
ing 31210 - 2009 2010}, the Memorardum of Understending betseen the
European Commission and ICES managed by DG MARE, and JBC™s owe in

Editar: H. Piha

B JRC

EUANPERN COMMISS 0

sbitut kinal handing
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. Define WHAT — define your scope
. Increase adequacy, consistency and coherence for GES determination
- Additional info on the state of art can be found at:
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. Define WHAT — define your scope
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Recommendations CONTENT

@)

Define WHAT - define your scope
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Additional info on scientific developments for the Mediterranean can be found in:

call

2018

2018

2018

2016

2016

2016

2016

2016

2016

2014

2014

2012

INDICIT I

QUIETMED I

MISTIC SEAS Il

INDICIT

MEDCIS

JMP EUNOSAT

MISTIC SEAS I

IDEM

QUIETMED

Mistic Sea

ActionMed

IRIS-SES

Implementation of the indicator “Impacts of marine litter on sea turtles and
biota” in RSC and MSFD areas

Joint programme for GES assessment on D11-noise in the Mediterranean
Marine Region

Developing a coordinated approach for assessing D4 via its linkages with
D1 and other relevant descriptors in the Macaronesian sub-region

Implementation of the indicator "Impacts of marine litter on sea turtles and
biota" in RSC and MSFD areas

Support Mediterranean Member States towards coherent and Coordinated
Implementation of the second phase of the MSFD

Joint Monitoring Programme of the EUtrophication of the NOrth-Sea with
SATellite data

Applying a subregional coherent and coordinated approach to the
monitoring and assessment of marine biodiversity in Macaronesia for the
second cycle of the MSFD

Implementation of the MSFD to the Deep Mediterranean Sea

Joint programme on Noise (D11) for the implementation of the Second
Cycle of the MSFD in the Mediterranean Sea

Macaronesia Islands Standard Indicators and Criteria: Reaching Common
Grounds on Monitoring Marine Biodiversity in Macaronesia

Action Plans for Integrated Regional Monitoring Programmes, Coordinated
Programmes of Measures and Addressing Data and Knowledge Gaps in
Mediterranean Sea cetaceans (D1) and noise monitoring (D11) for
achieving GES

Integrated Regional monitoring Implementation Strategy in the South
European Seas

Mediterranean and
NE Atlantic

Mediterranean Sea

Macaronesia

Mediterranean and
NE Atlantic

West Mediterranean
and Adriatic

Greater North Sea

Macaronesian
subregion

Mediterranean Sea

Mediterranean Sea

Macaronesia

Mediterranean Sea

Mediterranean and
Black Sea

D11

D1, D3, D4
D10

D6, D10,

D11
D5

D1

All
D11

D1, D11



Recommendations CONTENT ﬁ‘:ﬁj@
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. Define WHAT - define your scope
Additional info on scientific developments for other regions can be found in:

call

2018 Helcom Action Actions to evaluate and identify effective measures to reach GES in the Baltic Sea
Baltic Sea marine region
2018 RAGES Risk-based Approaches to Good Environmental Status Ireland, France, D2, D11
Spain and Portugal
2018 CeNoBS Support MSFD implementation in the Black Sea through establishing a Black Sea D1, D11

regional monitoring system of cetaceans (D1) and noise monitoring (D11)
for achieving GES
2016 SPICE Implementation and development of key components for the assessment Baltic Sea including
of Status, Pressures and Impacts, and Social and Economic evaluation in  the Kattegat
the Baltic Sea marine region

2016 JMP EUNOSAT Joint Monitoring Programme of the EUtrophication of the NOrth-Sea with Greater North Sea D5
SATellite data

2014 Ecaphra Applying an Ecosystem Approach to (sub)Regional Habitat Assessment OSPAR D1, D4, D6

2014 Baltic Boost Baltic Sea project to boost regional coherence of marine strategies Baltic Sea

through improved data flow, assessments and knowledge base for
development of measures

2012 BALSAM Baltic Sea Pilot Project: Testing new concepts for integrated Baltic Sea
environmental monitoring of the Baltic Sea

2012 JMP NS/CS Towards a Joint monitoring programme for the North Sea and the Celtic North Sea and
Sea Celtic Sea

Projects from LIFE call (2012) and EMFF calls (2014, 2016, 2018)

taken from the European Commission Staff Working Document (2020) 60: Key stages and progress up to
2019, accompanying the report from the Commission tot he European Parliament and the Council on the
implementation of the Marine Strategy Framework Directive (Directive 2008/56/EC)



Scientific contributions on different descriptors
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MSFD European MSFD European
Descrlptor FP7 projects Descrlptor FP7 prOJects

170
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D3 57 D11 36
D4 82 GES 167
D5 66 Socio-economic 31 Including
D6 68 Monitoring 281 STAGES,
D7 105 Programmes of 62 DEVOTES

DS 122 Measures
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Mediterranean Action Plan Coordinating Unit
Barcelona ConventionSecretariat

IMAP Implementationand GES %
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| ing on the concept of Good —
Environmental Status: the compIeX|ty
the status &the status oy ple Bty
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Tatjana Hema

Deputy Coordinator

UNEP/Mediterranean Action Plan CoordinatingUnit
Barcelona ConventionSecretariat



MAP -Barcelona Convention: Overview

Barcelona resolutionon MAP adoptedin
1975; The Convention adopted in 1976.
Both amended in 1995

22 Contracting Parties including the EU

The Convention is complemented by 7
Protocols: Dumping,Prevention and
Emergency, LBS, Hazardous Wastes,
SPA/BD, Offshore, ICZM

MSSD, other Strategies, Integrated Policies
and Action Plans to combat and prevent
pollution and protect/conserve marine and
coastal biodiversity

Fosystern approach as the owmaching prindpe — achieve/mainta
Environmental Status of the Mediterranean Sea and Coasts

MAP vision: “A healthy Mediterranean with marine and coastal ecosystems that
are productive and biologically diverse for the benefit of present and future
generations”

{8 UN&

environment




MTS 2016-2021contribution to SDGs

A healthy Mediterranean with marine and coastalecosystemsthat are productive and biologically

diverse contributing to sustainabledevelopment for the benefit of present and future generations

-

GOOD ENVIRONMENTAL STATUSOF THE MEDITERRANE

CONTRIBUTION TO SUSTAINABLEDEVELOPMENT

GOVERNANCE
(Including review of the Mediterranean Environment, knowledge,

information and communication)
— SDG17 & MSSDObjective 6

LAND AND SEABASED POLLUTION
— SDG14 & MSSDOb;j. 1

BIODIVERSITY AND ECOSYSTEMS
— SDG14 & MSSDOb;j. 1

SDG12 & MSSD Obj. 5
SDG13 & MSSD Ob;. 4

LAND AND SEAINTERACTIONS & PROCESSE
— SDG14, 15 and MSSDOb;. 1

SDGY, 11, 14, 15 & MSSD Obj. 1,3
CLIMATE CHANGE ADAPTATION

INTEGRATED COASTALZONE MANAGEMENT

SUSTAINABLECONSUMPTION & PRODUCTION

/C.ontribution
to SDGs

environment



Good Environmental Status of the Mediterranean

11 Ecological Objectives covering all the main aspects
of the marine and coastal environment(COP 17,
Decision IG. 20/4)

Biodiversity . Hydrography
Non-indigenous species . Coastal ecosystems and
Harvest of commercially landscapes

exploited fish and shellfish | 9. Pollution (contaminants)

Marine food webs . Marine litter
Eutrophication . Energyincluding
Sea-floorintegrity underwater noise

28 Operational Objectives (COP 17,Decision IG. 20/4)
61 Indicators (COP 17,Decision IG. 20/4)

40 GES definitions (COP 18, Decision 1G.21/3)

66 Targets (COP 18, Decision 1G.21/3)

Integrated Monitoring and Assessment Programme
(IMAP): 23 Common Indicators and 4 Candidate
Indicators (COP 19, Decision 1G.22/7)

& JNe

environment



Assessment: a key componentof the MAP system
to support policy making and implementation

2023
MED
QSR

2006 2010 2011 2012 2014
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Mediterranean 2017 Quality Status Report

11 Ecological Objectives covering all the main
aspects of the marine and coastal
environment (COP 17, Decision IG. 20/4)

First ever Quality Status Report for the
Mediterranean

23 IMAP Common Indicators
Data sources:

—Contracting parties’ data sets as part of the
MED POL database

—Other relevant data provided by MAP
Components and MAP implementing projects

—GFCM and other regional sources of data,
including projects

Specific findings,conclusions and key
messages perindicator

Identified key knowledge gaps and limitations

o
1-%‘“3
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environment




Key pressures and impacts (2017 QSR & 2019 SoED)

Threatened
habitats

‘ Fish stock
depletion

{ Wetlands
decrease

Coastal
erosion

loss

Soil |
degradation

Biodiversity

!

; Contanﬂnants[

waste and wastewater

management, coastalmass
tourism, maritime transport,
offshore activities, increased

coastal built up areas and
infrastructure, soilimpacting

activities, overfishingand

bycatch, anchoring,

unsustainable patterns of

consumption & production,
climate change

Landscape
fragmentation

Marine Iitterl

Toxic
emissions

‘ o]]
discharges

‘Underwater
noise

. Seafloor
damage

Land cover &
use change

o
-
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Towards integrated GES assessment

Need to ensure better interaction of pressures, impacts and state;

Two-steprecommended process:

i. Assessment of predominant pressures and their impacts, including mapping
when appropriate;

ii. Assessment of the environmental status of marine ecosystems.

DPSIR-based methodologies with the aim to:
i. assess the state of the marine environment;

ii. build policy responses addressing the drivers at the cause the degradation of
the marine ecosystem and its ecosystem services

Methodologies reviewed by the IMAP Best Practices Meeting (Rome, Italy, 10-12
July 2018), CORMON pollution meeting (Podgorica, Montenegro, 2-3April 2019)
and MED POL Focal Points (Istanbul, Turkey,29-31May 2019)

0 GRIDtable
0 RISK basedapproach
0 Scoreboard semi-quantitativemethod.

J'f; environment



MED 2023 QSR Objective

Assess the status of the Mediterranean Sea and Coast and the
progress towards its GES, as basis for informed decision-makingand
enhanced action

Vision

“An integrated DPSIR-based GES assessment, developed on
consolidated and quality-assured monitoring data sets, reported and
processed throughan effective IMAP Info System that is interoperable
with national and other regional monitoring and reporting networks”

U N ‘6 W 4, MadmTIRen

i g s W Action Plan .
environment %, & Barcelona Implementation of the 2023 MED QSR Roadmap
programme SR WE  Convention December 2020



Methodological Approaches for Assessment

@ UNEP/MAPIA methodologies

UNEP Guidelines for 1A (2019)

Implementation of the 2023 MED QSR Roadmap
December 2020




Timeline (1/2)

Data sources,

partners and

requirements

for expertise,

data sharing Updated

and Operationa
consultancies Implementation
defined and Plan, Concept Note
M ethodology, necessary and Additional data

outline, arrangements Communication reported,
planning for and Visibility Firstdraft of 2023  [EESEEESNE] Second draft
process implementatio Strategy presented MED QSRfor methodologies of 2023

refined/agree ‘ n made for CPs’review CORMON review tested MED QSR
Apr 2021 Aug Sep 2021 Apr 2022 Sep 2022 Dec 2022
Ei" IF?.-‘_,- 2y PORdranesn
HH mant %ﬁﬁr un:::::::::l: " Implementation of the 2023 MED QSR Roadmap
programme ) — Conventian December 2020




Timeline 2/2

Peer review
conducted 2023 MED QSR -
and contents submitted to 2023 MED
revised; 2023 MED QSR EcAp QSR printed 2023 MED
graphs, maps Final draft online platform Coordination 2023 MED version QSR

and presented developed with Group and QSR published in | EEVJUIIEL!
visualizations to the interactive M AP Focal submitted two to the COP
finalized CORMON visualizations Points to COP 23 languages 23

meetings o

Mar Jul 2023 Sep 2023 Dec 2023 Dec 2023 Dec 2023
UN@ 2025 % dedurmnen — Jan2024 — Feb 2024
ronment | arvelons Implementation of the 2023 MED QSR Road
et | S B Implementationf the 2023 MED QSR Roadrmap




Proposed Elements for Content

Introduction

The Mediterranean Sea

*Environmental characteristics
*Socio-economic characteristics
*Regional Cooperation

Med Quality Status Assessment

*Pollution and Litter: EO5, EO9, EO10
*Biodiversity and NIS:EO1, EO2,EO3, EO4
*Coast and Hydrography: EO7,EOS8
*Towards an |A of GESinthe Mediterranean

UNEP/MAP Actions and Measures

Conclusionsand ways forward




Thank you

Tatjana Hema, Deputy Coordinator,UNEP/MAP
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‘Thegrowingawarenessoftheintensepressurescausingenvironmentaldegradation
oftheMediterranean’snaturalwealthsignalstheneedforasustainableapproach.

-Scientificknowledge,Maritimestrategiesandcitizenscienceappliedtoourshared
MediterraneanSeaarethebasisforunderstandingand protectingit.
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Towards the elaboration of a red list of endangeredspecies inTunisia

*Astudywillbesoonconducted,incollaborationwiththelnternationalUnionforConservationofNature(IlUCN),tohelp
Tunisiadeveloparedlistofendangeredspecies,confirmedtheMinisteroftheEnvironment.

sInTunisia,theecosystemhasmorethan7500species,including3700marinespecies.

sIntermsofconservation,theremarkableecosystemsinTunisia(Posidoniameadows,coralligenous,marinemammals,
turtles,etc.)arethesubjectofparticularattention,atthenationallevelsuchasthecreationofmarineprotectedareasand
thestrengtheningoffisheriesregulations.
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1. MARINETURTLE MONITORINGPROGRAM (INSTM | RAC-SPA)

*The mainstudysite oftheloggerheadturtleis theKuriatarchipelago(Gulf ofMonastir,Eastern Tunisia);

*This siteis knownto bethe onlysite ofreproductionand ofnestingofCarettacaretta.

*Itis worth mentioningthatthespeciesCarettacarettaaresubjectto:

»Incidental fishing(trawl, gilinetand trammelnets) or voluntary enough

»Poaching actionsinsome localities (Kerkennah,Sfax,theGulf ofGabes)

*The programrelies heavilyon the existingprogramfor monitoring
thereproductionofCarettacarettain theKuriatlslands,
undertakensince the 1990sbyINSTMandRAC/SPA.

*The current programproposestospread out theradius ofaction of this program
andenrich it with theobservationsatother sites suspectedof marine turtle use.




2.Study and CareCentre of Turtles inTunisia

The StudyandCare Centreof Marine TurtlesinMonastirplays
animportantrole asan infrastructurefor:

—Rescueandrehabilitation

—-Autopsies

3.National Stranding Network

Establishedsince 2004,should urgently respondto all reports

ofdead or alivestrandingof marine turtles and cetaceansin order
torescue and to have the maximumamount of biological and ecological
dataand information on the causes of mortality.

4.Shortcomings & Perspectives

Effortsremain tobemadein theareasofbankingandthedatacommunication.

sIncreasingfishersandgeneral publicawarenessandtheimplementation y \,
ofsurveyswould makeit possibletoidentify otherexisting or potential TORTUE CAOUANNE . _
egg-layingsites. : X 6 5
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-AttheleveloftheConventiononBiologicalDiversity,theContractingPartiestotheBarcelonaConvention,

includingTunisia,haveadoptedtheecosystemapproach(EcAp).

‘Thisintegratedmanagementstrategyisaimedatconservationandthesustainableuseofland,waterand
livingresourcestoachieveGoodEnvironmentalStatus(GES).

ThemainchallengesinTunisiafacing
thisparticularprogramareasfollows

*Heterogeneityofprotocols;
*Therarityandlackoforganizationofdedicatedandnon-dedicatedprospecting;
sLackofrealisticperennialprotocolsthatcanbeimplementedatthenationallevel.







crab species (Portunussegnis;Callinectessapidus).

BlueCrabinvasion & the successfulexperienceinTunisia

«Commercialisationto reducethe harmfulimpactofits increasing populationon marinebiodiversity.
A National strategy has been developedin Tunisia to reverse the disastrous impact of this invasive specie.

Invasive Specie | Blue Crab
*Tunisiahas2 marine plantspeciesand15 invasiveanimalspecies,includingmolluscsand 3
crustaceans, namely the speckled shrimp (Metapenaeusmonoceros),crab (Libiniadubia) and2 blue |







NON-INDIGENOUSSPECIES MONITORINGPROGRAMME
(Caulerparacemosa&Symplegmabrakenhielmi)

Priorityis giventothe censusofspeciesandtheirabundancefs
locationandspatialextensionmainlyinareas atrisk
andsecondarily insensitive areas.

Biological parameters

v'Baselinestatus and monitoringof the numberof non native species;
v'Locationofsignals; Signalfrequenciespersite;
v'Specificabundances.

*Perspectives
»Focus onthecharacterization of sourcesandvectorsof theirintroduction.

»Focus ontheimpactsonbiodiversity, oneconomyrelatedtofishingandonanimal and humanhealth.







CommercialSpecies MonitoringProgram

*Thisprogram providesinformationon the criteria and indicators of thestate of the fishstocks.

*These indicatorsalso allow toassessthe goodecologicalstatus(GES)through itsproduction
(biomass).

Challengesandobjectives
*Maintainor achievethe goodconditionof exploitedstocks

sImprovethe state of poorly conditionedstocks
Promotethe rebuildingofstocks




Mediterranean Brown Grouper Monitoring (Epinephelusmarginatus)

*Thisspecies is particularlytargetedbyrecreational fishingin Tunisia.

*This programis basedonexisting systemsimplementedas part of
theNational policy on fisheries and conservation of fishery resources
(biological resting in the Gulf ofGabes, specific fishing surveys).

It would bewiseto includea sub-programdedicatedtotheestimation
offishing effort,mortalityandbiomassthroughrecreationalfishing;

Five(5) areashave beenselectedby Tunisiato be monitoredwithin the frameworkofIMAP:
»>2protectedareas:ZembraandZembrettaNationalPark& theKuriatarchipelago

»3areas underanthropic pressure:
v'’Kerkennaharchipelago,
v'Gulf of Tunis,
v'Area locatedin the North-WestoftheGulfofGabes(EIHicha,Akarit-Skhira)

%
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‘National ProjectatINSTM |Harmful AlgaeBloomsalongthe Tunisiacoasts(LittoHABS)
HarmfulAlgae Blooms(HABs)are anatural phenomenoncausedbythe massproliferationoftoxic or non-toxic
nsand |

phytoplankton(cyanobacteria, diatoms,dinoflagellates) in aquatic environments.
*Thesebloomscan beharmfultotheenvironment,humanhealthandaquatic lifedue totheproduction of harmfultoxi

oxygendepletionfollowing theaccumulation of biomass. =

‘Objectives:
Evaluatethe impactof acidification of the environmentand of contaminantson the morphologyand proliferation of harmful
microorganisms. n

‘Testthe appropriatemethodologiestocharacterizeHABsandassociatedbacteriainbathingareas. .

‘Identify anearly warning,rapidand reliable strategyfortheidentificationoftoxicphytoplanktonicefflorescencesand
bacteria in high-trafficand bathing environments.

M 16
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Blooms monitoring by CMEMS

In additiontoin situsurveystodetectandmonitoralgal blooms,
we also combinesatellitedata fromCopernicus platformfor datavalidation.

. ( Copernicus
- GDEFI"’IICUS —-*;r Marine Sarvice User Cormner Contact Us

' i ? MONITOR 2 STATE REPORT 2
Access your ocean information DRING

@ Found 7 OCean products matching your criteria.

REGIONAL DOMAIN 4 MEDSEA_ANALYSIS_FORECAST_BIO_006_014

PARAMETERS 4  MEDITERRANEAN SEA BIOGEOCHEMISTRY ANALY SIS AND FORECAST
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algal bloomsin Tunisia
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‘Nevertheless, "HydroBase" is the only operationaldatabasebelongingtothe Marine EnvironmentLab (LMM)and itisu
in theSeaDataNetprOJect

sINSTMacquired aFERRYBOXsystem installedinFebruary 2016on boardtheC/f Carthageofthe TunisianCompanyof
Navigation (CTN). It is a high frequency measuring equipment.

*Theparametersconcerned by oursystemaretemperature,salinity,turbidity,oxygenandChli-a. |

INSTM| NATIONALOCEANOGRAPHICDATACENTER
*The INSTM's National OceanographicDataCenteris composedofhydrological(HydroBase),biodiversity(Biodiver)and
Tunisian algae (Tunalgobase)databases. !
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‘Newinnovative technologiesenhancethe performanceofthe CLAIMFerrybox

*CLAIMteam membersfromthelINSTMTunisia have successfullyaddedtwo
newtechnologiesto theFerryboxinstallation.

‘Twonew and innovativetechnologiesstudythe Mediterraneanwaters
and measuredata, valuable forthe purification of seas frommicroplastics;

*AnAuto-samplerand afiltration systemformicro-plasticsinorderto:

‘Maximizethe numberof samples,todetermine the nature of the polymersandto explaintheir dispersionby coupling
themwithhydro-biologicaldata.

fEJUﬂ:U HTME AEDET CLAM WHO WE ARE | LIBRARY Il PRFATE AREL o

- - narnce of th { -Iu'-

~%

CLAIM

CLEANING LITTER

BY DEVELOPING AND

APPLYING INNOVATIVE METHODS
IN EURDPEAN SEAS
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Allowa real time evaluation and monitoring of the evolutionin surfacewaters!

THE FERRYBOXDATAMANAGEMENTWEB APPLICATION
‘TheFerryBoxweb applicationis currently intest phase,after the final validationwe will proceedto grantpublicaccess

*The mainfunctionalitiesdevelopedin this applicationare : |
=

v'Data description:adescriptionof the dataacquisitionandprocessing, as well as theanalysesrequired to generatethe
graphs and results of the visualization part.

exploitable graphs.

v'Downloading data: the downloading processis a two-stepprocess: Filling in a predefined form, Validation or rejection of this

v'Data visualization: this part contains4 types of multi-filters,developedto offer the user different types ofscientifically !'
request by the solution administrator. K 22 l
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Tunisian FernyBox Dashboard - [ M =+ t} - (W x

\u C A Nonsécurisé | 41.229,139.78:3000/indexhtml B O < N ﬂ‘\

reRRvBOX DASHBOARD | UNISIAn FerryBox project presentation

Froject tmeline, goals, scheme, database and devicas description, and miore

ata doCess
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Themapshowsthedetailsoftheroutes,alegendwith
aspecificcolourgradientforeachtypeofparameter.

Apopupfeatureallowsyoutoretrievethepositionof
thepointandthevalueoftheparameterperclick.
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TheNationalprogramme for monitoring the quality of the marine environmentwithin the framework of the
MEDPOLprogrammeincludes:

v'monitoringofland-based pollution sources,estuarine pollution hotspots,coastaltreatment plants;
v'bathingwatercompliance monitoring;

v'coastalzoneanalysis;

*The first elementthat constitutesthenational monitoring programis theidentification and inventoryof
legislativeprovisionsrelatingto:

v'Existingmonitoring programsin Tunisia of the state of the seaand coasts
vInterms of biodiversity, coastline, hydrography,pollution,and marinewaste;

->Inorder to determine what additional provisions are necessary to enable the developmentand implementation
of theTunisian national IMAP monitoring program.
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‘National ProjectatINSTM |Effectof the potentialreleaseof pollutantsin the GulfofGabes(ER-2-PG)

sInthe GulfofGabes,releasesfromthephosphateindustryare very significant(7million tonnesperyear)of industrialreleases
containingsolid forms mainlycomposed ofphosphogypsum.

*Thesesolid dischargeshaveoccupieda large part of themarine surface,settlingonthesediments.

*Objectives:

Investigateexpected risk fromthecontaminantsaccumulated
inthesediment; v

-Providedecision makerswith arisk assessmentmethodology '
affectingthe socio—economicsector.




‘Numerical ModellingPlatform-Microplastics

~= ) GLAIM

*The twolLagrangianparticle trackingcodesTrack massandichthyoppresented CLEANSNS LITFER BY DEVELDPRS §
KPELYINE |NNOVATIVE METRIDE

areperfectly adaptedto study thedispersion of virtual plastic particles. By

*Their couplingwith thehydrodynamicmodel ROMSthat we have adapted
totheGulf ofGabesis inits last phase.

Wehave presentedsomepreliminary results
ofthecoupling oflchthyopwith ROMS.
Theseresults areencouraging !
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National Network for Monitoring the Conditions of Production and Marketing of BivalveMolluscs

‘Coastal watersare thereceptaclefor urbanandagricultural land-basedinputsmaycontain
substancespotentiallypathogenicto humans.

In Tunisia,thisNational networkallows themonitoringandinspectionof productionareasoflive
bivalvemolluscsas well as the conditionsforcollection,purificationandmarketing.

*This networkwassetupin1995by the
GeneralDirectorate of VeterinaryServices (DGSV).




MiCANational Research Action

*MiCA"MicroplasticsinClamsAction"isaNationalResearchAction

initiated&launchedbylNSTM,followingtheBlueMedPlastic-free
pilotmomentum.

*ThemainobjectiveofMiCAisthecharacterizationand
quantificationofmicroplasticdebrisin:water,sedimentand

biotainintertidalzones,whereplasticwasteaccumulationis
important(Sfax).

TheCommonClamRuditapesdecussatusisthebiologicalmaterialfor

thisstudy,asitisafilteringorganism&aBioindicator,thatgives
informationaboutthequalityoftheenvironment.




Societal Challenges

sInaddition tothat, this studyincludedfemale Clam’scollectors,who contributedtoCitizen Science
bycollecting Clamsforscientific analysis.

*Furthermore,theBlueMedYoung CommunicationambassadorinTunisiarealizeda surveywith thesewomenin orderto
know more about their social and life conditions, related tosocietal challenges action.

stheirexperience inthefieldaboutmarine parameters,identificationof speciesandinformationaboutdegradationof
habitatsare very importantforresearch purposes.




Several Research papers have been elaborated to examinecontaminants
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Plasticlitteris animminentthreatforpublichealthtowildlifehabitat.

‘Government Decree No.2020-32ofJanuary 16, 2020, establishingthe typesof plastic
bagswhose production,import, distribution and possessionare prohibited inmarkets.

Since1993, Tunisiahas setup anational programof solid wastemanagement
toimplement an integrated waste managementstrategy.

*ANGeD,createdin2005,currently managesapublic systemcalled"Eco-lef",which consistsof takingback and
recovering used packaging,

Filiere de gestion des dechets
en plastique: Ecolef

National - Tunisie




INDICIT "(Implementation OfIndicators Of Marine Litter OnSea Turtles And Biota
InRegional Sea ConventionsAndMarine Strategy Framework Directive Areas)

T ‘Il 'u_-"'l""'-_ll

*INSTM Tunisiais a partnerinINDICIT Il project,committedto:

Supporttheimplementationof EU’sMSFDIndicatorsOf
“Marine Litter onsea turtles and biota”.

*Maintainor achievetheGood EnvironmentalStatus(GES)
ofthe marineenvironmentby2020withrespect tomarine litter.

*Otherinternational environmentalpoliciesaimingat protecting
themarineenvironment:

theBarcelona convention, W mm“m”w“,T”ﬁ
1 P Qe W .r h ,,1' i y 1 e
theOSPAR convention, Comintion h;u: Marine {itter oy

theHELCOM, etc.




ANGeD|Missions andResponsibilities

*ANGedis endowedwithcivil personalityand financialautonomy,underthe supervisionoftheMinistry of
Local Affairs and the Environment.

The development and strengthening The launch of collection, recycling

ofan adequateinfrastructure and recovery channels

Assistance to municipalities and The development of an enabling
industrials environment for private sector
participation and job creation

M 37
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NationalEnvironnementalProtectionAgency | ANPE

‘Environmentalmonitoringisone of the main missionsoftheNationalEnvironmental Protection Agency
(ANPE)and the driving force behindall its operational activities.

*ANPE'smissionsinclude:
»Tackling allsources of pollution&nuisanceandmitigatingall formsofenvironmentaldegradation;
»Ensuringdischargesmonitoringand thetreatment facilitiesfor suchdischarges.

ANPE|EnviroCred

ANPEand(ANME), in partnershipwith the(AFD), have launchedsince 2009,aSubsidized Line of Credit,aimed
atfacilitatingthefundingin:

v'depollution monitoring(ENVIROCRED)
v'energymanagement(ALME).
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TheBlueMedimplementationPlan inTunisia

*Tunisia is currently workingto preventtheseimpactsby developing
astrategy basedon the establishment of plans for mitigating and/or
adaptingto the effects of climate change.

‘With aspecialinterestto co-champions,Tunisiaiscurrently leading
Priorityl: UnderstandingPollution Impacts, Mitigation and Remediation in the Med

*National ongoingProjects
»MiCA:Microplasticsin ClamsAction

»>PrevCOTES: Establish a marine forecasting systemalongthe Tunisian coaststo predict marine dynamics and the
distribution and transport of tracers as an indicator of pollutants.

»ER-2-PG: Effect of the potential release of pollutants in the Gulf ofGabes.
>ProjectDYNAMISME: Modelling of sedimentdynamics and assessmentof pollutant dispersion in the Gulf of Tunis.

*OtherprojectsandStart-upswill bedevelopedinTunisiatotackleMarine Litterthrough acollaborative approach!




Towards an Effective Science-policyinterface in Tunisia

«Componentsof an effectiveScience-Policyinterface
showingthe importantrole of StakeholdersandKnowledge
andtheneed for multi-waydialogueto promote evidence-based
decision making.

(Source: European Marine Board, 2013,Navigating the
FuturelV.Chapterl3, Marine science-policyinterfaces,p.168)

Thisshows thatscienceis acrucialcomponent of the
knowledge baseunderpinning evidence-base
decision-making.

Suchinterfaces andexchangesshouldbeboth:

»bottom-up:engagingstakeholdersacrossmultiple sectors.

»top-down:withleadershipfrompolicy makers
tocommunicaterecommendationson policyrequirements !

e R W, e Lo

Stakeholders Knowledge

Ethice Governance

Economies
Technalogy
Science
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*National HUB in Tunisia|BlueMed

Due tothe pandemic,the set-upofthe TunisianHUB was delayed,we will workon plasticlitter issuesby
developinganetwork community.

‘TheTunisian HUBwill gatherPolicy makers,tourismsectorrepresentatives,Publiccitizens,civilsociety,
Fishermenand thescientific community.

In a perspective context,this “national HUB” mightevolve into an “observatory” for long-termfollow-up.

Projects
oIt L 1t [partn ars)

The Minister of Agriculture
}
CLAIM [partners =
C,D.MMU‘N {pa.l’tne

Institution of Agricultural Research and Higher Education (IRESA|
wRSEA \F“artnerb
‘:(;:E\ru-\ueﬂﬂﬁ {p&rtners}
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Tunisian coasts Directorate General for Fisheries and Aguaculture [DGPA)
jcson TU
4 microplastics

Tunisia. National Institute of Science and Technology of the Sea (INSTM)
poticy brief on The National Agency for the Promotion of Scientific Research [ANPR)
plastic Arxlas
DEVLOK

PlasiSTOR

gRACIDD National Agency for Waste Management [ANGeD
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Perspectives in Tunisia
‘A feedbackfromdialoguesbetweenthescienceandpolicyisvital toidentify gapsincurrentknowledgeand
drive theproduction of relevant newknowledge.

‘Theinteractionbetweenpoliticiansandscientistsalready exists,however,complementaritymustbeboosted. |

*ATunisian Plastic-freeHUBis processing.However,NationalHUBScoveringthel1l MSFD descriptorsshould
be developed to maintain theGES.

*Areal needis identifiedforregional coherenceand coordinationbetween scientists,Politiciansand
stakeholders;theseregional clusterswill build aNational networkafterwards.

‘The developmentofCitizen Sciencein each countryis importantas citizens are the mainactors of change.
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ocEmme bluetied @

"Biomonitors and biomarkersin marine pollution monitoring:

Possibilities and Limits"

Sharing the Mediterranean Uniqueness

hnjt'-.-! HAMZA-CHAFFAIA, DECEMBER 2020
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Sharing Mediterranean History, know how, Poetry, Music,
And sometime some Conflicts and Wars..,
Common Past...Common Present and Common Future

HAMZA-CHAFFAIA, DECEMBER 2020

HighBiodiversity

0.8% of the oceans
BUT
7.3% of the specific

Biodiversity

4% Vertebrates

6%lnverstebrates

11% Algae

HAMZA-CHAFFAIA, DECEMBER 2020
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Mediterranean species density

&l species Aquamaps :
== jagh - 23 VR |

Lo : 30 _ i{"'«.\

[+
OCER~s HAMZA-CHAFFAIA, DECEMBER 2020 |
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Anthropic Pressure

il
OCER™~% HAMZA-CHAFFAIA, DECEMBER 2020

Anthropic Pressure

> pollution is fro
l0spheric inputs, wastewater.
e transport poIIutiot_’i

n tones of waste / year
| ‘ﬁ es of Plastic

- ]
HAMZA-CHAFFAIA, DECEMBER 2020  IMCIF N Sssg
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Anthropogenic Pressure

Uncontrolled urbain effluents is also a big problem and an ecological disaster

-
i

Thousandsof Emergent Pollutants

-not eliminated with treatment!!

-Transformedin a more toxic form

|4
OCER~ME HAMZA-CHAFFAIA, DECEMBER 2020

Bio Accumulation and Bio magnification

La bioaccumulation du
*’"} méthylmercure

- l"_'_.

Bioamplification
du méthylmercure
dans I'écosystéme

Bicaccumulation du méthylmercure dans les organismes

M
HAMZA-CHAFFAIA, DECEMBER 2020 (BCIFNSSE
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Open Ocean Aquaculture

Sparusaurata

Reparted aquaculture production i Tunisi

| FALK Frshery Shatabe)

Dicentrarchuslabrax

R v

1151
HAMZA-CHAFFAIA, DECEMBER 2020 OCERR
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Environmental impacts of Open-COcean Aguaculturs
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Invasive species

ortunus segnis Metapenaus monoceros
fishand cephalopods

]
HAMZA-CHAFFAIA, DECEMBER 2020  IENICIF I Eaag

13

Some Observed effects

|
il
CFR=L HAMZA-CHAFFAIA, DECEMBER 2020
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Some Observed Effects

ll
]
i

L
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1
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OCER~K HAMZA-CHAFFAIA, DECEMBER 2020
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Sex ratios (Cockle)

EBmale ™ female

K Ungian
Hayadka
g EL [ | = 184 N=%3
PRy
¥
HAMZA-CHAFFAIA, DECEMBER 2020 ODCERag
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Some Observed Effects

Cerastoderma glaucum
65% males

g

F OOOT WOW 0

1P
HAMZA-CHAFFAIA, DECEMBER 2020 DCFBiaxg
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Some Observed Effects ———-EDs

Identification of active compounds

HPLC profile Mussel Extracts
.

E2 estradiol

HPLC profile of Fish extracts

«n
o
<
@
S
<
o
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2
]
@a
8
<
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Temps (minutes)

Absorbance(AB S)

APEs: Alkyl phenols Ethoxilates
E1: Estrone

EE2: Ethéynil estradiol Nllll"llhlllllﬂllllll
E2 Estradiol LILLARKAARKLEAAREL

575 %3 5w
Time(minutes)

HAMZA-CHAFFAIA, DECEMBER 2020
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# Work on reducing pollutionin effluents in order to decrease anthropogenic

pressure on the ocean
Farticuiar attention to xenoliomiones

And ED (WG1)

+ Early maturity, intersexuality, Vtg induction, morphologychange

Gambusia affinis

Normal male

Some Observed Effects——-Imposex

Imposex

40 Mollusk species are concerned (neogasteropods)

TBT Biomonitoring program(Portugal)

[
il
HAMZA-CHAFFAIA, DECEMBER 2020 OCERLE
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Pollution Monitoring

15
i
m S HAMZA-CHAFFAIA, DECEMBER 2020

21

Pollution Monitoring———WHY?

Preserving the marine environment quality is a priority

e Toprovide an optimal and Sustainable use of marine resources
e Topreserve marine organismsand the Ecosystem(Ecological aspect)
e Toprotect human health

HOW canwe distinguishbetween a polluted and a “clean site”??

Iy
OCFR=K HAMZA-CHAFFAIA, DECEMBER 2020

22
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Pollution Monitoring-——-COMPATMENT?

What are the possibilities for bio monitoring marine pollution ?

e Seawater
- fluctuations
- Low concentrations =>analytical difficulties

e Sediments

Longterm integrator for contamination
Concentrationsare higherthan those of sea water
Heterogeneity (granule size,organic matter)
Pollutants are not available owingto their rc form

o Living Organisms“BIOMONITORS”
o Reflect the bio available fraction of contaminant
o Ecological and humanhealth interest

HAMZA-CHAFFAIA, DECEMBER 2020
23

Bio Monitors

I x!
OCFR“K HAMZA-CHAFFAIA, DECEMBER 2020

24
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How to choosea Bio monitor?

Some important criteria

o The capacity of accumulating pollutant,

o Their sedentary habit which could reflect the pollution state
of one site

o Availability in the studied sites,
o A reasonable sizeallowing dissection and analysis,

o possibility to undertake laboratory experiments.

11
HAMZA-CHAFFAIA, DECEMBER 2020 OCFRLE

25

Good Candidates for monitoring =Bivalves
BIOMONITORS OR BIOINDICATORORGANISMS

:

International monitoring programs

[ RNO (France) n
Use Mussels and Oysters
[ Mussel watch (USA)

In Tunisia
These species are available only in the northern coast

Use of other bivalve species

[
il
HAMZA-CHAFFAIA, DECEMBER 2020 OCERLE

26
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Biomonitors MolluskBivalves

e

Ruditapes decussatus

27

Different Approaches

1-insitu Studies

2-invivo and in vitro Studies

3-in situ Transplantation experiments
4-in vivo Transplantations

5-Organ Explants culture (Ex in vivo)

28

14
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Approaches

. Single species

« Multi-species

« Microcosm

« Mesocosm

29

Monitoring Program-——Tunisia

e 1300 Km of Coast

e National monitoring program
o (INSTM, Inst Pasteur, In rech Vétérinaire)

o Exists since 1995

e  Frequency : monthly, twice amoth, and weekly

in case of alert
e 60sites (30 in the north and 30in the south)
e 5 categories of
e  REPHY toxic phytoplancton
e  REMI microbiology

e  RECNO metals, Hydrocarbons,

pesticides

e REBI biotoxins (in case of alert)

e REPIDEMIO parasites
]
OCFBag

30
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Biomarkers

Biomarkers Definition

A biomarkeris a xenobiotically induced variation in cellular or
biochemical componentor processes, structures, or functions thatis
measurable in a biological system,

They constitute “early warning systems” able to detect the effect of
pollution even at low concentrations.

HAMZA-CHAFFAIA, DECEMBER 2020 IH:'.“‘

32
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Biomarkers———Advantages

LEVEL /

Ecosystems
Communities
Populations
Individuals
Organs

Cell

Molecule

N

Chimical
interaction

 eton e
==

Biochemical
response

Usefulness of having early warning systems

v

Seconds

Minutes Hours Days Weeks Months

years Decades |IME

Biomarker ——-Validation

HAMZA-CHAFFAIA, DECEMBER 2020

Biomarkers have a quick responsetime and are in the first level of biological integration

w
w

Response
w—w/_\&w\ (Figure -A)
Stress — Time
Response (Figure -B)
= —_—
Stress Time

biotic factors (Figure -A). 0O

Good biomarker

response due to natural and biotic factors (Figure -B). 0

bad biomarker

OIf the ration signal/noise is high=>theresponse linked to the pollution is higher than the response due to natural and

O If the ratio signal/noiseis low=>itis difficult to distinguish between the response provoked by pollution and the

HAMZA-CHAFFAIA, DECEMBER 2020

I-HI:F-'“S
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Biomarker ——-Validation

| The response is more sensitive
MEASURED EFFECT X1 When the organisational level is
MOLECULAR LEVEL
| Low
I L
! Dose
X2
| CELLULAR LEVEL
I
I
! Dose
TISSULAR LEVEL
X3
I
' Dose
Doses initiating effects : molecular <cellular <tissular

HAMZA-CHAFFAIA, DECEMBER 2020 I-HI:I“-“‘

35

Biomonitors \

for the chosen B@onitor

Marine Biolor

DCEB~g HAMZA-CHAFFAIA, DECEMBER 2020

36
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Main challenges for the comingdecade

1
DCFDag HAMZA-CHAFFAIA, DECEMBER 2020

37

Few Solutions and Recommendations

Ml
OCFR“K HAMZA-CHAFFAIA, DECEMBER 2020
38
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# Innovative solutions® for bivalve purification step
(to reduce bacterial and pollutant load)

eBacterial load, pollutant accumulation

Ruditapes decussatus

Cerastoderma glaucum

eHighmortality in juvenile oysters caused by herpes
virus : OsHV-1

¢130000tons in 2009
«80000 tons in 2015

39

# Optimal use of sea food wastes

HAMZA-CHAFFAIA, DECEMBER 2020
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# For high economicvalue species, enrich the ocean without disrupting the
ecosystem balance

Slamo trutta

Pecten maximus

11
Y
A HAMZA-CHAFFAI -DECEMBER 2020 OCERR

41

#Promote and Develop Entrepreneurship in MED region

Huge
Resources and
Endless Opportunities

Possible solution

Unemployment
of Graduates

15
DCFDag HAMZA-CHAFFAIA, DECEMBER 2020

42
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orm existing Problems.into Opport Ir

#Empowering youn graduates in MED countries

“..-__! HAMZA-CHAFFAIA, DECEMBER 2020 '

43

# Promote Entrepreneurship

SECTORS

* Aquaculture
*Sea food conservation/Transformation. .. (s
*Waste/Co product Valorization
*Bio remediation

*in Knowledge and expertise '

*Any Ocean Related sector

HAMZA-CHAFFAIA, DECEMBER 2020
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Professional Master of Aquaculture
2018

HAMZA-CHAFFAIA, DECEMBER 2020

ﬂ DN i A
(L e 5 g

MATERSES
T T et

SUSTAINABLE
DEVELOPMENT

HAMZA-CHAFFAIA, DECEMBER 2020
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JTavEIsas
&

T hank you

Pr HAMZA-CHAFFAI Amel
Contact

amel.chaffai@gmail.com
amel.chaffai@tunet.tn

I-HI:F’“!
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How to manage the MSFD machine: what are the keys?
| B Angel Borja
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Background f\ - -l- i

The Marine Strategy Framework Directive a challenge for science & management

.
e
seabirds
Biodiversity Alien Foodwebs
Assessment
under the
Ecosystem
~— Based
Management
Hydrography approach
e
RS
. —
Pollution Litter Energy/noise




Background !.\

The Marine Strategy Framework Directive a challenge for science & management
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NZT
Human activities and pressures producing impacts =\ L
(and needing responses)

- z i 7 - ﬂ
M. ETett er al | Mawine Pollution Bulletin 718 (20170 2740 -
i Keys of better
ExUP = % e ExUP management
v o - Organization |~
A -
J Activit i i
/’.-' |||,I|| ies - Monltorlng
| _ - Assessment |
. EnmP | =
| :
"\‘ ‘:.mﬂ,i; . J - Management
e o S ey, State 7 "
\\'f‘ T changes " EnMP /
I hth /
|-r Nntur;\ R\\' =
ernbillt{.}. EUP Boundary — Environment

Key: ExUP = Exogenic Unmanaged Pressures; EnMP = Endogenic Managed Pressures (see text for
explanation)
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My keys for a better management of the MSFD N L -l I
Organization

Eurcpean Environment Agency "_1.;;5}

1.- Take always knowledge-based decisions

Enpwiledge architecture for effective decision making for
sustainabélivy transitions

Incstitutional reform T

toswiand s witdarm and Mainstrearming extend=d

Syiterms litesacy participation approaches
o .

* %
[

imp e on

B % Y % % P o
iy & Mtﬁ% “, o rrontlin
i
%
L1

. reseanch
#
LOntnmaus ;
: ¥ Ongoing
insttutional .
Rt evalwation
SArT
_ S T and adaptive
EOVETNance

Fig. 3, Key considerations in how knowledge systems need to evolve to enable wise
governance of sustainability transitions.

* Oliver et al., in prep. Knowledge architecture for wise governance of
sustainability transitions, EEA paper

WEDNESDAY, NOVEMBER 25,
2020



My keys for a better management of the MSFD

Organization

2.- Use existing data as far as possible (open access, Copernicus, etc.)

| P

B o ot
L P |

B soad w2 e

[ YT

WEDNESDAY, NOVE]

2020



NZT
My keys for a better management of the MSFD =\ L

Organization

3.- Practice flexibility during the whole process




My keys for a better management of the MSFD

Organization

4.- Promote cooperation within and among states

K. Sama ef ol [ Ocean & Coastal Mamagement [T7 (2005) 4-12

Coraeric Ron wallabbs o Soieralian e — Mﬂ'l'fﬂ‘ﬂ' Eﬂu’erﬂaﬂce —— — — — — —

Ocean & Coastal Management — — Regionalization —— e —— =

jominsl homapige e Te I Sl [T
Cooperation Integration
L ; ! i : « Interaction of actars » Arctivities and
Marine Covernance in a Eumpean contexl; Begionalization, » Trust policies

integration and coaperation for ecosystem=hased managemenl » Leadership C:b « Stakeholders

. & Comrnunication skill Gistainabilit

Kalrine Sama ™, Jan var Tatenhoee . Judith van Lesussen = Vigion sharing § goalks .
Ecosystem

T \* Za - e I

' Cmmrrin bigh wvmile b= g o oo e
i :
PG Marine Podicy Govesmunce principles

- ) + Responsibility
i W TR e e et s e A = Feprasantation
» Transparency

» Acoountalmiity
= Legitimacy

(EBM}

Impedimenits w0 achleving inregrared marine management seress benders
The case of the ED Marine Strategy Frumewark Directive

Marziena Caealls™ 7, fingel Baepa”, Sichar] Bllall’, Victer Quindiea’, Julin Toeeas”

Fig. 1. & theoretical Marine Covernance framework.

WEDNESDAY, NOVEMBER 25,
2020
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My keys for a better management of the MSFD =\ L

Organization

5.- Establish strong links between research (EU & national projects) and policy- & decision-makers

08 JECTIVES [FRIOCE & M3 SHRAE SCIENCE IMFEOTING GLERN LITERACY SUPPLAT MAMBCENENT FRICESS

ﬁ?"l‘ﬂﬂlﬁil‘.‘l‘: A ATEPARC
larira ey

TARGETS
From Science to Policy and Society:
Enhancing the Effectiveness of
Communication 3 L = :] ;E% )
o e B ', e P AP 1D s Ol e ” ol o A E
m[s |_|n|h'|n|:l.|||:||5 FOLHY B

¥ &
MY C

JPRILITHINY PRELS FHL 1L SOCH 1 RS EIFEE TR \

WEDNESDAY, NOVEMBER 25,
2020
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My keys for a better management of the MSFD =\ L

Organization

6.- Avoid endogamy: use multiple experts, origins, multidisciplinarity, interdisciplinarity,...

autogamous, endogamous,

what's the autogamic, endogamic,
opposite of self-fertilised,
exogamous? self-fertilized

/ H

/

™

M Thesaurus.plus

WEDNESDAY, NOVEMBER 25,
2020



My keys for a better management of the MSFD

Monitoring

7.- Design adequate monitoring networks to cover gap data

¥ frontiers

European Marine Biodiversity
Monitoring Networks: Strengths,
Weaknesses, Opportunities and
Threats

e Pele ) Saky ciife ! |, Koyl deal ) K onararaiy- Mol P macopoin
Chriplopie o S’ Hofana Taienra ', hin'ess ofioess . Maria G Cyara .
s Soaan ®, Ao Teeeion . Goin Kacopiu”. Dbpe drpverec' "

T (Taonkimd " * il Wi Bubedi | STyl R did | A il

Micrtar Mo | mes NaFael Pl EEGIONAL O ERVEW

EIPSATHEN Th o ] il T W L

o BT T Wl W d it s Ay ar BEraling
[ E— JL T T e—— T
[ [reere— ' [ T re— [
ol e, £ B e SRR BT T R e Dl L Bl M Mol Fadilal of 4

PR --_a | K i-xm 1 T Lok -I-I.'
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My keys for a better management of the MSFD

Monitoring

8.- Use simple but effective methods, avoiding complicate and exg

Eﬁmtl-en SR S
in Marine ScieTx

A Synthesis of Marine Monitoring
Methods With the Potential to

Enhance the Status Assessment of
the Baltic Sea

OPEN ACCESS

WEDNESDAY, NOVEMBER 25,

2020




My keys for a better management of the MSFD

Assessment

9.- Use quantitative methods and thresholds

nbagind i [ 12
Ly _|" Crmdgris lws oo p o8 0 o Bopwel e
=
N Ecnlagical Indicators
il
e gl horeppags: swme plpgaiar oo lanalp'saa lisg fRmimREm—— 'E.ﬁ
= .
- - - -
The importance of selling tarzers and reference conditions LI AE5E53INE MLArime o @ T -
ECOsyELEm Quality = e
m #. e o
Angal Borja = Daniel WL Cauer”, Anigine Srémare® -
e 1.‘ —m———= =
S cedemmm
3
s i e = - survey data
= - f
]
1% 5__{3__'%__-;' Comlents oty aren debip i S oencell i E — Sl
ok £ e ; i
g Ecological Indicators R
1 ik L]
_g". L] L |
| juurnal Bome sigal vy, olucs aimiTasaledeanli
|
Frogoni Time

Quantitacive criteria for cheosing targets and indicators for
sustaimable use of ecogystams

Axel C. Ressherg -, Laura Lsitale”, Torsten Herg’, Anastasgja 2acke”, Anne Cheru:l®,
Felaria C. Uyarra’, Anpel Borja’, Christapher P Lynam”

WEDNESDAY, NOVEMBER 25,
2020



My keys for a better management of the MSFD

Assessment

B Pyl i Pl befew DT | AIE] 3077 CTFF

Camicrin b pvmilahie ok Soracelinrm

Marine Pollution Bulletin

10.- Use expert judgment if necessary

pauersl homapaps: wem = hersier comilcoain' nerpoiul

‘Wivrpuink
Using best expert judgement to hammonise marine environmental siatus
aesessment and maritime spatial planning

Michmel Bllinti™, Suzinne J. Boyes®, Stephen Barmand”, Ange| o'

WEDNESDA

2020



My keys for a better management of the MSFD

Assessment
11.- Use harmonized and calibrated methods, as far | 1 : I
e E!E-L
:..‘H'ag\_'uﬁra - b it
B
Indicator-Based Assessment of " ' oy
Marine Biological Diversity-Lessons LT
from 10 Case Studies across the by Dy
EI.H"-CIHEEI"I Seas
Laora Uondak 7, Fupgoes Glsscher *, Jomper Al Andersae ', Obver Deschans
forzien Derp'. G Branctodt . Asroivcn Ganfeforn | Aacab Garakorson .
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My keys for a better management of the MSFD

Assessment

12.- Use integrative methods (and avoid One Out, All Out)

Lo )
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My keys for a better management of the MSFD
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15.- Use adaptive management
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Management

16.- Use real ecosystem-based management
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Conclusions, with a positive message =\ L

We can achieve Good Environmental Status (GES), within the Marine Strategy Framework Directive, and
reconcile it with the objectives of the Marine Spatial Planning Directive (Blue Growth)

If:

Monitoring is adequately designed, coordinated within the same eco-region and using adequate
resources

Any activity at sea is subjected to adequate evaluation of pressures and impacts produced, together
with an investigation of its interaction with other activities

These activities are planned taking into account the assimilative capacity of the system
Adequate targets are set for indicators of good environmental status
The programme of measures is designed to address the pressures preventing achieving GES

Integrative assessments (ecosystem-based approaches) are undertaken regularly, based upon the best
knowledge available (e.g. NEAT)

If marine ecosystems are considered in a holistic way, including humans as part of the system
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