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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 Strategy
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 JPI Oceans Action S4GES and scope of the workshop
[Patrick Roose, RBINS, Belgium]



…The Commission’s assessment of the first implementation
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
2010/477/EU and the relationship between the determination of
GES under Article 9 and the setting of environmental targets
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 I, elements in MSFD Annex III 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:
o ‘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:
o ‘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.:

o the structure, functions and processes of the constituent marine ecosystems, together with the associated
physiographic, 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;

o 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.’
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Point sampling at
dedicated stations

Sample analysis

Data interpretation
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Extrapolation

MSFD in current practice:
does it reflect reality?



An example: chlorophyl a as a proxy for primary production
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In situ
measurements

Sampling Analysis

Data Interpretation

Research Policy

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

•Representat iveness?
•Natu ra lva r iab i l i t y?
•Ex t rapo la t i on to l a rgea rea
•Expens ive&t imeconsuming



An example: chlorophyl a as a proxy for primary production
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CHLa 90 percentile (MERIS,2005)

Belgian CHLa 90% Mar-Oct 2005-2010, Water Framework Directive product

[Image: D. Vanderzande]

Satellite-based eutrophication assessment for the same
OSPAR convention zone



What we need!
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CHLa (MERIS,2003)

ECWater quality (eutrophication) report
based on RBINS-processed satellite data

(~300images over 6 years)



What we need: a more holistic approach
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From in situ observations with research vessels, limited in
space and time

In situ
measurements

Sampling Analysis

Data Interpretation

Research Policy



What we need: a more holistic approach
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Augmented
observatories

In situ
measurements

Sampling Analysis

Data Interpretation

Research Policy

To in situ observations combined
with continuous data from
augmented observatories



What we need: Augmented observatories
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o Integrated observing, monitoring, and experimenting infrastructures

o High resolution data collection

o Automated and autonomous

o Multidisciplinary measurements

o Real or near-real time link with the mainland

o Co-localization and synopticity of observations



What we need: Augmented observatories
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Fixedplatforms

Remote sensing

Autonomous
Mobile platforms

“Classic” sensors

“Omics”

Advanced optics

Intelligent sampling

“ Traps”

Passivesampling

Data

Analysis

Synchronous observations



What we need: Augmented observatories
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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.

- organisation and conduction of national scale
monitoring campaigns in collaboration with
national entities, leading to transfer of common
practices and methodologies through a hands-on
approach

- support national assessments and link to
regional scale trans-boundary studies



Reaching out to the non-EU countries
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Baltic Sea
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Mediterranean Sea

Black Sea
also with third

States

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



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
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National System

COPERNICUS

coastal and high resolution observations, models and data

National Systems in EOOS



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

COPERNICUS-like national marine core data
systems linked to CMEMS and EMODnet
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National System

National System

National System

COPERNICUS

coastal and high resolution observations, models and data

National Systems in EOOS

National desk(s) to link to local
users

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



AWORKSHOP 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
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The vision
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From large scale
overarching patterns
and observations

To in depth analysis of
deviations and trends

Translating the
complexity of the

status

Into the status of the
complexity or GES



The vision
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Translating the
complexity of the

status

Into the status of the
complexity or GES

Knowledge
sharing

Joint Integrated
monitoring
approaches

Test beds &
augmented
observatories
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Musing on the concept of Good Environmental Status:
the complexity of the status & the status of complexity

Online, 2 - 4 December 2020

➢ 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.



WEDNESDAY, JANUARY 13, 2021 A FOOTER CAN BE PLACED HERE I COPYRIGHT 201324



Wake up talk
[Sandra Ketelhake, JPI Oceans, Belgium]
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Wake up talk
[Sandra Ketelhake, JPI Oceans, Belgium]
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THANK YOU



The MSFD and sustainable use of
marine ecosystems:

experiences from Bluemed

o Fabio Trincardi
o Director DSSTT-CNR
o Bluemed Coordinator
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• A “safe” limit of CO2 is 350 ppm
(we are at 410)

• A “safe” limit for biodiversityis
10 extinctions every 10000
species in 100 yr (we are at 24-
100 extinctions)

• The limit for biogeochiemical
cyclesis11 106T di P e 63 106T
di N (we reached twice)

• The limit for deforestation is >
75% of pre-industrial forests but
but we are already < 62%

Beyond the planetary boundaries?



Uniquebiodiversity

•400 UNESCOsitesand
236Marine Protected
Areas

•Culture of
environmental healthy
life

Coast& Sea Uses

•Maritime traffic(30%
ofglobal sea-bornetrade byvolumeand¼
oil traffic)

•Coastal & MaritimeTourism
•Fisheries&aquaculture
• O & G

Geopolitical
complexity

•Safety andsecurity
issues

•Coastal pressure
•Resources over-
exploitation

BLUEMEDand the Framework for
SustainableGrowth in the Mediterranean

Mediterranean choke points

Canwedefine“regional boundaries”?





Conflicting uses of the Sea

18economic activities identified by the
European Parliament!



The BlueMed Italian White Paper, an overview of relevance, obstacles and proposals of the key sectors for a Blue Growth



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

Copingwithacomplexanddiversecommon
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The Bluemed Platforms: enabling environments for dialogue&engagement



Science
diplomacy
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The sea floor and the MSFD
o Exploitation of goods

o Mining
o Fish Trawling

o Area of waste disposal
o Dumping (legal and illegal)
o Littering

o Interface for further exploitation
o Foundation for infrastructures (oil rigs, wind
farms)

o Pavement for global networks (pipelines,
cables)

Ramirez-Llodraetal., 2011



All these uses root on (implicit) assumptions

o Marine resources are not limited
(false!!!)

o Insignificance of human impacts
(false!!!!)

o Static view of the submarine landscape
(false!!!!)



Musings on the temporal dimension
o 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

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

o 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

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

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

o 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



- High-resolution multibeam time lapses of Po della Pila lobe
- High morphologic complexity
- High variability in time
- Take into account this fact in repeated seafloor sampling

Ephemeral submarine landscapes in dynamic areas

Bosman et al., 2019
Trincardi et al., 2020



Ephemeral submarine landscapes in dynamic areas

Bosman et al., 2019
Trincardi et al., 2020



The Mediterranean “seascape” (which we need to map)

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



The Mediterranean “seascape” (which we need to map)

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



Illegaldumps and littering on the sea floor

Chemical dumps in a trawling area on
the continental shelf North of Milazzo,
Sicily (100-130m)

“Garbage” on the bottom of the Venice Lagune
3-6mwater depth
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Pierdomenicoetal., 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 originalmorphology

Puig et al., 2012 Nature



… The map is not the Territory

The territory evolves (also
under the pressure of
humans)

The techniques for
measuring and mapping
evolve through time

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

GregoryBateson, MindandNature



Musings on amplification and irreversibility

o 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?

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

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



THANK YOU
Fabio Trincardi


