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L'anthropocéene et la Grande Accélération

L'anthropocéne La Grande Accélération ety s
Anthropocene: The Great

Acceleration
Socio-economic trends Earth system trends in The Anthropocene Review
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Révolution marine et accélération bleue

Jouffray et al. 2020
The Blue Acceleration: The
Trajectory of Human
Expansion into the Ocean

in One Earth

Carleton Ray 1970 A

Ecology, Law, and the 'Marine
Revolution'
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Fig. 1. When we disturb the homeostasis of the sea. . . .
Drawing by Oldden © 1968, — The New Yorker
Magazine, Inc.
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ANTHROPOCENE
REVOLUTION MARINE
GRANDE ACCELERATION
ACCELERATION BLEUE

elles conséquences ?



Des ecosystemes cotiers sous pression

© Alasdarr Rag

85% des pays possedent un acceés a la mer, représentant plus de 1 600 000 km de cotes Martinez et al. 2007

The coasts of oyr world:
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Le changement climatique
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b) Risks differ by system

2011-2020 was
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Le déclin de biodiversité

(@ Extinctions depuis 1500
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EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION

47% W Natural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

SPECIES EXTINCTION RISK

250, ™ Approximately 25 per cent of species are
already threatened with extinction in
most animal and plant groups studied.

ECOLOGICAL COMMUNITIES

230, ™ Biotic integrity—the abundance of naturally-
present species—has declined by 23 per
cent on average in terrestrial communities.*

BIOMASS AND SPECIES ABUNDANCE

The global biomass of wild mammals has

82% B fallen by 82 per cent.* Indicators of
vertebrate abundance have declined
rapidly since 1970

NATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

729, W 72 per cent of indicators developed by
Indigenous Peoples and local communities
show ongoing deterioration of elements
of nature important to them

* Since prehistory

IPBES 2019
Global assessment report of the
Intergovernmental Science-Policy
Platform on Biodiversity and
Ecosystem Services




Le déclin de biodiversité...

A B

Soil organic carbon (correlative model)

Fraction of ocean not fished per year 45 ‘
Extent of marine wilderness 13.2 . R
Leaf Area Index 4} 49
Tree cover —} 21 54.2 .
Vegetation biomass (mechanistic models) -} 1.2 49.1 .
Permanent surface water extent 0.6
Soil organic carbon (mechanistic models) } 0.5
Aboveground biomass -0.1 {
BHI (overall habitat integrity) 0.1 4 0@
Land not cultivated or urban (indigenous lands) -0.2 4 93.2 O
Land not cultivated or urban (Hotspots) -0.64 714 O
Land not cultivated or urban (global) -0_5{ 76.7 .
BHI (overall habitat integrity) — Hotspots -09 4- 58 O
Natural habitat extent -1 {- 62.3 ‘
Extent of forests 124 68.1 @
Mangrove forest area -1 _7‘— 23.5 .
Remaining primary vegetation (indigenous lands) -2.8 4— 49.9 O
Coastal protection habitats -3.6 ‘—
Percentage live coral cover -4 ‘— 93.2 .

Remaining primary vegetation -4.1

Extent of terrestrial wilderness 4.5 ‘— 23.2 .

Remaining primary vegetation (Hotspots) -5.1 4— 35.2 O
Extent of intact forest landscapes -5.5 ‘— 201 @
Coastal carbon-rich habitat -5.64
Wetland Extent Trends Index 7.7 IPBES 2019 =
Seagrass meadow area -10.9‘ 53 @ Global assessment report of the
A0 5 0 5 0 25 50 75 100 | "tergovernmental Science-Policy £
Platform on Biodiversity and
RECENT PER-DECADE RATE CURRENT STATE OF NATURE Ecos .
, , o ystem Services
OF CHANGE ('PRISTINE' = 100%)

Figure 2 @ ) Global indicators of natural ecosystem structure.



Changement Climatique
Déclin de la biodiversité
Pressions anthropiques

elles solutions ?
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Stratégies de gestion mono-spécifique/sectorielle

Marlin blanc
Kajikia albida

Pikitch et al. 2004
L & Ecosystem-Based Fishery
RSN et : Mana gement
= N in Science

LONGLINER IN
OPERATION

«Historiquement, la gestion de I'Océan s'est
concentrée par secteur. [...] C'est comme si
plusieurs médecins spécialisés dans leurs

wp 0 150 km kong

OVER i k. | domaines et sans réelle communication
5000 5T ' ¥ AW tentaient de traiter un patient avec de multiples
LONGLINE S ey YR’ AR, symptomes. Plutdt que de résoudre le
7 g T8 & probléme, le traitement combiné peut méme
I'exacerber »
Crowder et al. 2006
waer .
SOLUTIONS A Resolving mismatches in
Recuce farng capacty and Wt targenng whaka Ocean gOVemance
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Stratégies de gestion mono-spécifique/sectorielle
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Gestion écosystémique et planification spatiale maritime

Marine and coastal

areas are characterized
by complex systems of
interactions and mutual
dependency between
natural elements and
human activities.

Ecosystems
and natural
resources

© GEF Adnatic Project

g

As ecosystems are interconnected,
S0 management must be integrated.

Human
activities

Lapproche écosystémique
Ecosystem-Based Management (EBM)

Approche intégrée de la gestion qui considére I'écosystéme dans son
entiéreté, humains inclus. Lobjectifs de I'EBM est de maintenir un
écosysteme sain, productif et résilient, afin qu'il puisse pourvoir aux
besoins et désirs humains. L'EBM differe des approches qui se
concentrent sur seulement une espéce, un secteur, une activité ou une
problématique ; il considére I'impact cumulé de différents secteurs .

La planification spatiale maritime
Marine Spatial Planning (MSP)

Le MSP est un processus publique danalyse et d‘allocation de la
distribution spatiale et temporelle des activités humaines en mer, en
visant des objectifs écologiques, économiques et sociétaux.



Gestion écosystémique et planification spatiale maritime
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Des AMP' aux ZPF- Intervenant

Charles Loiseau
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Montpellier

" AMP = Aire Marine Protégée

g5« espace géographique clairement défini, reconnu, consacré et géré, par tout moyen efficace,
juridique ou autre, afin d'assurer a long terme la conservation de la nature ainsi que les services
écosystémiques et les valeurs culturelles qui lui sont associés »

UICN - 2012

~
.

@

2 ZPF = Zone de Protection Forte

« est reconnue comme zone de protection forte une zone géographique dans laquelle les
pressions engendrées par les activités humaines susceptibles de compromettre la conservation
des enjeux écologiques sont absentes, évitées, supprimées ou fortement limitées, et ce de
§ maniére pérenne, grace a la mise en ceuvre d'une protection fonciere ou d'une réglementation
adaptée, associée a un contrdle effectif des activités concernées »

';x-:"j'_‘:’ | AN ' 3 @y Article Tdu décretn°2022-527 du 12 Avril 2022 (JO 0087 - 13/04/2022)
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Les AMP -
K MPAs IMPROVE THE HEALTH OF OCEANS BY:
concepts et A - |

Protecting and Increasing Resilience Protecting Species

/4 7 go \ . _ o
Restoring to Environmental and Rebuilding
I ) Marine Habitats Changes Fish Stocks

/

attendus

[

A global review shows that well-managed
MPAs can substantially increase fish size,
density, biomass and species richness.

3
‘5

2004
R R R

DENSITY

RICHNESS
g
3

2009, Russ et al.,

Harrison et al., 2012, Lester et al.,

Design by: Catalyze

Well Designed
Networks of MPAs

Local Community
Engagement

KEY PRINCIPLES FOR MPAs TO WORK:

Enforced and
Complied With

| Part of an Integrated
Management Plan

Sustainably

Financed

MPAs CAN PUMP FISH INTO ADJACENT AREAS

In Apo Islands, Philippines,
fishers have doubled their catch
rate 18 years after the MPA was
created. As a result, they go out to
sea less, saving on fuel and time

As fish populations recover within MPAs, juveniles and adults can
spill over across the boundaries and replenish fishing grounds.

EXAMPLE: APO SLAND PROTECTED AREA, PHILIPPINES
Surgeonfish and jackfish represent 40-75% of local fishery yields.

m

Yo

Since the MPA
was established,
their population

_ I Y has tripled...

...resulting in an
increase in catch
per unit effort of

MPAs CAN EXPORT LARVAE INTO ADJACENT AREAS

Larger fish inside MPAs produce disproportionately more eggs '

and larvae. Some larvae then drift to fished areas.

EXAMPLE: GREAT BARRIER REEF PROTECTED AREA, AUSTRALIA w

The coral trout
and the stripey
snapper are
exploited locally.

Local MPAs produce + 50%

of total juvenile recruitment in
nearby fished areas.

=
o

e




Les AMP -
concepts et
bénéfices
attendus

) ) .
MPAs CAN PUMP FISHINTO ADJACENT AREAS

shows that well-managed
iles and adults can

Aglobal review
MPAs can substantially increase fish size,
density, biomass and species richness.
As fish populations recover within MPAs, juven
spill over across the boundaries and replenish fishing grounds.
EXAMPLE: APOISLAND PROTECTEDAREA, PHILIPPINES
of local fishery yields.

Surgeonfish and jackfish represent 40-75%
resulting in an
catc!

since the MPA
was established, increase I h
per unit effort of

12
e 11 X

MPAs CAN EXPORT LARVAE INTO ADJACENT AREAS

Larger fish inside MPAs produce d\spropomonately more €9gs >
and larvae. Some larvae then dift to fished areas.
EXAMPLE: GREAT BARRIER REEF PROTECTED AREA, AUSTRALIA w

coral trout Local MPAs produce 50%
uvenile recruitment in

The
and the stripey
snapper are nearby fished areas.
exploited locally. o
o
L.d

Les AMP partici ;
participent a la protection des écosystéemes marins par:

La protection et la
restoration des habitats
marins

L'augmentation de leur
résilience aux changements
environnementaux

La protection des espéces et |a
reconstruction des stocks de
péche



Les AMP -
concepts et
bénéfices
attendus

review shows that well-managed
ally increase fish size,
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MPAs CAN PUMP FISHINTO ADJACENT AREAS
As fish populations recover within MPAs, juveniles and adults can
spill over across the boundaries and replenish fishing grounds.
EXAMPLE: APOISLAND PROTECTEDAREA, PHILIPPINES
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Les AMP -

concepts et

bénéfic
os Les AMP peuvent

* permettre I'augmentation de
poissons dans les zones adjacentes

attendus

ce e
—

A= Le
- E== y s AMP peuvent augmenter l'export de larves
ans les zones adjacentes

b Scazemenemenesenese

Aglobal review shows that well-managed
MPEEE‘\,“,P,“MP,F‘§[”,",TE’,APJEEE,"LA@§,,,,,,,,
juveniles and adults can

MPAs can substantially increase fish size,
density, biomass and species richness. —
As fish populations recover within MPAs,

spill over across the boundaries and replenish fishing grounds.

LE: APO ISLAND PROTECTEDAREA, PHILIPPINES

EXAMP
ent 40.75% of local fishery yields.

Surgeonfish and jackfish repres
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MPAs CAN EXPORT LARVAE NTO ADJACENT AREAS

Larger fish inside MPAs produce dlsproponlonalely more €ggs

and larvae. Some larvae then drift to fished areas

EXAMPLE: GREAT BARRIER REEF PROTECTED AREA, AUSTRALIA

The coral trout Local MPAs produce * 50%
and the stripey of total juvenile recruitment in
snapper are nearby fished areas.

exploited locally. o
o
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La « course » aux AMP

7
_
— Al MArine protected areas %

Fully protected areas

o Great Barrier Reef Marine Park created 3.727%

Q Papahanaumokudakea Marine National Monument created

3% |(3) Chagos Marine Reserve created

e Coral Sea Marine Reserve approved

(5) Coral Sea Marine Reserve disallowed

e Pitcairn Marine Reserve, Kermadec Ocean Sanctuary, Nazco-
Desventuradas Marine Park, Easter Island Marine Park created

©
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2
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| %

MPA percent coverage

0%

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 . | ' >,

Claudet 2018 ( % / ® ¥ Q Dl
Six conditions under which p " am - ‘{‘g' |
MPAsmightnotappear . 7P /P ¥ v "
effective (when they are) Z :
in ICES Journal of Marine 4
Science | ¢ °'\‘\
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8.2 %

de l'océan est couvert
par des AMP

Source https://mpatlas.org, consulté le 15 Décembr



AMP et niveaux de protection

10km radius outside area

MPA - Marine Protected Area

FPA - Fully Protected Area

PPA - Partially Protected Area

Zupan et al. 2018
How good is your marine
protected area at curbing

threats?
in Biological Conservation

——————
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Effets « pervers » de la protection partielle
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Effets « pervers » de la protection partielle

Latitude

Dureuil et al. 2018
Elevated trawling inside
protected areas undermines
conservation outcomes in a
global fishing hot spot
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Des bénéfices liés aux niveaux de protection
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Le guide des AMP

Principes

Classe les AMP selon 2 axes:

Annoncee ' Qualifiee Mise en ceuvre |
|

- L'étape de mis en place: Proposée ou
annoncée/Qualifiée/Mise en oeuvre/Gérée
activement

Protection
intégrale

Le niveau de protection: Protection
intégrale/Protection haute/Protection

Protection

légére/ Protection minimale

Protection

Grorud-Colvert et al. 2021
The MPA Guide: A framework
to achieve global goals for the

ocean

Protection

) . H Les bénéfices issus de la biodiversite
in Science commencent a s'accumuler

———————




Le guide des AMP

Key = Fully protected

=== Lightly protected
== Highly protected === Minimally protected

=== |ncompatible with
conservation

Is mining, mineral oil and/or gas prospecting or exploitation allowed?

No

Yes

Are dredging and dumping allowed?

T o T

No

Infrequent
for selective purposes

Yes

Incompatible

&. Is there any anchoring? Is there any anchoring?

-
gl >

b

ik

If Yes. minimat
impact. small scale,
and short duration

Is infrastructure allowed?

|

|

Yes. but moderate
impact, medium scale.
and moederate duration

Yes
but large impact

Yes anditis
incompatible with
conservation

If Yes, minimal
impact, small scale for
specific purposes

Yes, but low impact,
small scale

Yes. but moderate
impact, moderate scale

Yes. but large impact

Yes. it is incompatible
with conservation due
to the high impact and/
or large scale

Aquaculture?

Aquaculture?

Aquaculture?

Incompatible

|

H

Yes. vut low impact.

Yes. out semi-

Yes. but semi-intensive

Yes. it is incompatible

are highly selective
and low-impact

gear types with
moderate impact

large-impact, but not
industrial

intensive to intensive i
No ow dens:]try‘ff.esdmall scale unfed, OR low-density. fed, with large impact tz/gr:ecgé\aslgr:'a‘golnmg:a
small-scale fed
m lmmuu.
| 1} [ |
Yes, but infrequent Yes. a high number
g . Any gear that is

use of only a few (5 or x?nge?(‘:o":?mﬁ (more than 10) gear inco!ngpamle with

No fewer) gear types that types that are

blodwersity conservation,
including industrial

If Yes, minimal-
impact. low-density,
small scale. Limited uses

Yes. but low-impact,
low-density, small scale.
Limited uses

All non-extractive
recreational. traditional,
spiritual, and cultural
uses allowed

Fully

Protected

Highly
Protected

Lightly
Protected

Minimally
Protected

Incompatible

with conservation

([

Description

Small-scale, selective gear with
low impact

Gear with a moderate impact

Gear with a large impact
(e.g. towed gears from non-in-
dustrial vessels; <12m in length)

Gear with an impact so high it is
Incompatible with the Conser-
vation of Nature

+ Gillnets

+ Longlines (bottom; small-scale)

+ Longlines (pelagic; small-scale)

+ Spearfishing (scuba diving)

+ Surrounding nets near shore (e.g., fixed nets)

« Trammel nets

+ Beach seines

+ Purse seining (pelagic; small-scale for small species, minimal bycatch)

+ Cast nets
+ Hand captures/gleaning
Single lines (hooks, pole and line, rod, troll)
- Spearfishing (free diving only)
Traps (lobster/octopus/crab)
- Fish traps (if similar to octopus traps, used over a soft bottom habitat)

Hand dredges (bivalves)
+ Low impact traditional extraction

« Drift nets (small-scale)
+ Fixed fish traps (e.g.. “madragues”)
+ Fish traps (as used in coral reefs)

+ Dredges (bivalves)

+ Drift nets (medium- to large-scale)

+ Electric fishing

+ Longlines (bottom; medium-scale)

+ Longlines (pelagic; medium-scale)

+ Purse seining (bottom; medium-scale)

+ Purse seining (pelagic; medium-scale)

+ Trawl (bottom, small-scale & non-industrial)
+ Trawl (pelagic, small-scale & non-industrial)
+ Fish aggregating devices (FADs; non-industrial)
+ Fish fences

+ Industrial fisheries (see above; operated by motorized vessels larger
than 12m length using trawling gears that are towed/dragged across the
seafloor or through the water column, as well as using purse seines and
large longlines)

+ Dynamite/explosive fishing
+ Poison fishing
+ Industrial anchored and drifting FADs

No

Yes. but low impact,
low density, small scale
unfed

Yes. but semi-

intensive to intensive
unfed, OR low-density,

small-scale fed

Yes. but semi-intensive
fed, with large impact

B

A\

il I I

Yes.itis incompatible
with conservation due
to the scale and impact

Grorud-Colvert et al. 2021

The MPA Guide: A framework
to achieve global goals for the

Incompatible y ocean

in Science
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Le guide des AMP

Level of Protection

Outcome : .
Fully Highly Lightly Minimally

Grorud-Colvert etal. 2021 bundance
The MPA Guide: A framework
to achieve global goals for the

vzl Biomass
in Science

Population age structure

Species richness (no. of species)

Reproductive output and replenishment

Connectivity of populations

Rare and endangered species protected

Genetic diversity

Biodiversity conservation

Habitats

Ecosystem functioning

Ecosystem resilience (ability to recover after disturbance)

Spillover

Larval export

Effects on

exploited species

Fully Insurance against management failure or stock collapse

protected

Highly Lightly Minimally
protected protected protected

‘
{

o

i
b

..

l

y

I

I

I

I

i

I

I

I

I

I

i

Protection of vulnerable life stages

Eutrophication .

Pathogens and pollutants

Water quality

Suspended sediment

Carbon

Acidification

Productivity

Climate resilience

Coastal protection




Classifier les AMP selon leurs niveaux de protection A Regulation-Based Classification System
for Marlne Proiected Areas (MPAs)

A Regulation-Based Classification System Classification System of MPAs

for Marine Protected Areas (MPAs)

Based on: Horta e Costa et al. Marine Policy. DOI: http://dx.doi.org/10.1016/].marpol.2016.06.021

e o . ONEClass @ €@ ¢ 0000000000000
Classification System of Zones within MPAS (a decision tree)

I_l—l
Next stage: how to classify MPAs

How many Types of 0 410 11-15 16-20 >20 An MPA index is calculated based on the area each ZONE Class occupies within the MPA
fishing gear? S TN
(commercial + recreational) s MPA |ndex = SUM (ZONEi Class X )
Area MPA

What is the impoct Example of a multiple-use MPA
of fishing gear? 0 with 3 zones (and corresponding EXAMPLE
(highest gear score) s zone classes) occupying MPA with 100 ha of total area

different areas 15ha class 1 + 35ha class 5 + 50ha class 8
\What is the impact of MPA index= (1xg5)+ (sxy55)+ (exyo5)=5.9
other activities? <1 <1 < 9 |
(aquaculiure or bottom B P P e ——
exploitafion index) s %
Access and MPA index MPA Classification
anchoring

and/or boohng’P

1to0 3. ' FULLY PROTECTED
3t0 5. g HIGHLY PROTECTED
A regulation-based

.

00000000000000 5o 6.. @ MODERATELY PROTECTED |
classification system Tor

6to 7. O POORLY PROTECTED Marine Protected Areas

in Marine Policy

7 to 8 O UNPROTECTED J—

index) sk %k %k

0
(Access and
anchoring/boating
Horta e Costa et al. 2016

ZONE Class




as d'études: France ou Mer Méditerranée ?

La Mer Méditerranée et
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Cas d'études: Mer Méditerranée
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One Earth

Underprotected Marine Protected Areas in a Global

Biodiversity Hotspot

Graphical Abstract

Levels of protection in the Mediterranean Sea
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e 6.01% of the Mediterranean is covered by protection

e In 95% of this area, regulations are not stronger inside than

outside MPAs

e Only 0.23% of the Mediterranean is fully or highly protected

e Protectionis unevenly distributed across political boundaries

and eco-regions
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In Brief

While the ocean is central to human well-
being, an expanding human footprint is
placing it at risk. Among the 1,062 marine
protected areas in the Mediterranean
Sea, 72% of the protected areas lack
regulations that can reduce human
impacts on biodiversity. The most
effective levels of protection represent
only 0.23% of the basin. Protection levels
should be increased and more evenly
distributed across political boundaries
and eco-regions to deliver tangible
benefits for biodiversity conservation.
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La Mer Méditerranée et
ses AMP* pas tellement protégeées ...

0 Contexte

*AMP = Aire Marine Protégée

« Espace géographique clairement défini, reconnu, consacré et géré, par tout moyen efficace, juri-
dique ou autre, afin d'assurer a long terme la conservation de la nature ainsi que les services écosys-

témiques et les valeurs culturelles qui lui sont associés »

Union Internation pour la Conservation de la Nature (UICN) - 2012

_ Evolution de la surface recouverte par les AMP dans
le monde et en Méditerranée Océan.
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o Des bénéfices liés au niveau de protection
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Cas d'étude: Mer Méditerranée

o Une classification basée sur les régulations :
Impact des autres activités Accés aux activités Classification des AMP o Application en Mer Méditerranée —
e e Impact des o touristiques _
Nombre d’engins de engms de péche (exploitation des fonds, 1062 AMP
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Cas d'étude: Mer Méditerranée

G Niveaux de protection des AMP en Mer Méditerranée

Niveaux de protection % de la Mer Méditerranée
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Cas d'étude: Mer Méditerranée

G Niveaux de protection des AMP en Mer Méditerranée

Claudet et al. 2020
Underprotected Marine
Protected Areas in a Global
Biodiversity Hotspot
in One Earth
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Cas d'étude: Mer Méditerranée

G Niveaux de protection des AMP en Mer Méditerranée

Claudet et al. 2020
Underprotected Marine
Protected Areas in a Global
Biodiversity Hotspot
in One Earth
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Cas d'étude: Mer Méditerranée

G Niveaux de protection des AMP en Mer Méditerranée .
Niveaux de protection % de la Mer Méditerranée
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G Niveaux de protection des AMP en Mer Méditerranée .
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o Quel futur pour les AMP de Méditerrannée ?

«Nous avons pris I'engagement au printemps 2019, d'avoir 30 % de pro-
tection et 10 % de protection forte. Ceci a horizon 2027, sur les 30 %, je
vous le dis tout de suite, la loi est passée et nous y serons en 2022 de ma-
niere mesurable et quantifiable. [...] quand on parle ensuite de protection

forte de la ol nous nous p

ranée et aujourd'hui, si |

acons, je suis obligé de regarder notre Méditer-
e regarde lucidement les choses, nous proté-

geons avec ce qu‘on appelle « une protection forte » 0,2 %, nous Fran-
cais, de notre espace. [...| nous allons porter d'ici a 2027 ce 0,2 % de
protection forte a 5 % de protection forte de notre Méditerranée en
2027, c'est-a-dire multiplier par 25 celle-ci, ce qui est un vrai changement.
C'est ce qui nous permettra d'atteindre notre objectif de 10 % a 2030 en

faisant le méme effort.«

Emmanuel Macron Président de la République francaise
Congrés de I'UICN* - Marseille - 3 septembre 2021

*Union Internationale pour la Conservation de la Nature

Emmanuel Macron € @EmmanuelMacron - 11 janv. 2021
™ Officiel du gouvernement - France

La Méditerranée est un trésor. A nous, ensemble, de la préserver. Au
OnePlanetSummit, nous langons la Coalition pour une mer Méditerranée
exemplaire. Plus d’espaces protéges, fin de la surpéche, de la pollution
marine et du plastique a usage unique, transport maritime plus vert.

=

Emmanuel Macron £ @EmmanuelMacron - 3 sept. 2021

S
A
M

Officiel du gouvernement - France

horizon 2027, nous porterons a 5% de protection forte notre
éditerranée, soit 25 fois plus qu’aujourd’hui.

~

——

-




'6tude: La France

Saint-Pier
and
Miguelo

Metropolitan
France

.

[+ 7Y

Saint-Pierre { A
and Miquelon
G Metropolitan 0//* o

France

French
Caribbean

Clipperton

@ O@) Frgnch
Wallis and Cuiana
Futuna

New
Caledonia

French n
Southern
and

Antarctic
Lands

French
Polynesia

Réunion

[ 4

e

Glorieuses
" Islands

Saint-Paul and

: Amsterdam
N Europa Islands
° '
:‘ | ' Crozet
~=-5aint-Barthélemy Archipelago  Kerguélen
; slands

i---- Guadeloupe

Legend No protection e Levels of protection within marine protected areas
French Exclusive Fully Highly Moderately Poorly Unprotected ot
Economic Zones protected protected protected protected P Regulated

]

Contents lists available at ScienceDirect

Marine Policy

ELSEVIER journal homepage: http://www.elsevier.com/locate/marpol

Short communication

.

Critical gaps in the protection of the second largest exclusive economic wiies
zone in the world

i

Joachim Claudet , Charles Loiseau, Antoine Pebayle

National Center for Scientific Research, PSL Université Paris, CRIOBE, USR 3278 CNRS-EPHE-UPVD, Maison des Océans, 195 rue Saint-Jacques, 75005 Paris, France

ARTICLE INFO ABSTRACT

Keywords: A healthy Ocean is critical for achieving sustainable development goals but the Ocean is threatened by multiple
Conservation stressors. There is a global call to increase the coverage of marine protected areas (MPAs) from 10% to at least
UN sustainable develop goals

30% by 2030. France, a major actor for marine conservation with the second largest exclusive economic zone
(EEZ) in the world, with territories in all Ocean basins but the Arctic, aims at reaching the 30% by 2022, for
which one third shall include a strong protection status. However, the strategy to reach this twofold target faces
two challenges. First, while some standards exist to classify the levels of protection, France is currently using a
case specific, loose approach to define strong protection. Second, there is no criteria that addresses the repre-
sentativeness of the protection across French Ocean basins. Here, we assess the protection levels of the 524
French MPAs and their distribution across territories and habitats. While 33.7% of France’s waters are covered
by an MPA, 12.5% of these areas do not impose regulations stronger inside than outside. Full and high levels of
protection, the most effective for biodiversity conservation, represent only 1.6% of French waters and are un-
evenly distributed across Ocean basins and habitats, with 80.5% concentrated in a single territory. To fill this gap
in protection for the second largest exclusive economic zone in the world, it is critical that France’s high ambition
is both qualitatively and quantitatively deployed in each Ocean basin to protect our Ocean, its biodiversity and to
sustain the livelihood of millions of people.

Summary: Current efforts at protecting the second largest exclusive economic zone in the world are unevenly
distributed and are missing entire parts of ecosystems and Ocean basins

Convention on biological diversity
Europe and overseas territories
Marine policy

1. Introduction based on fully protected areas [12-14], where all extractive activities
are forbidden, the most recently established MPAs to meet the CBD Aichi
The Ocean is critical for human society as a whole. Many Sustainable target 11 are partially protected [15,16]. Partially protected areas are

T —

Development Goals (SDGs) benefit from achieving SDG 14 for a healthy
Ocean [1,2]. However, local and global assessments consistently show
that Ocean stressors are increasing [3], with direct exploitation of or-
ganisms, and in particular fishing, as the most impactful stressor [4].
While new social norms should be developed to foster sustainable
development pathways [5,6], adaptation and mitigation strategies are
still needed. Marine protected areas (MPAs) are an effective area-based
management tool in this respect and can help to reach both ecological
and social outcomes [7-9]. Member States Parties to the Convention on
Biological Diversity (CBD) agreed to cover 10% of their coastal and
marine waters with MPAs by 2020 [10]. While this target has not been
met [11], Member States Parties to the CBD are now discussing options
to raise their ambition and to cover at least 30% by 2030.

While the science supporting the usefulness of MPAs was mostly

* Corresponding author.

often preferred over fully protected areas as they can satisfy access to a
broader range of users. However, partially protected areas often lead to
a concentration of allowed uses, even if regulated [17,18], thus some-
times threatening biodiversity more than in unprotected areas [19,20].

A recently developed regulation-based classification system for
MPAs, now part of the Blue Parks awarding system (https://marine-con
servation.org/blueparks/) and integrated within the MPA Guide (www.
protectedplanet/c/mpa-guide), allows for MPAs to be classified and
compared according to the potential impacts on species and habitats
authorized activities can have [21]. An assessment of published litera-
ture on MPA effectiveness at the global scale with the application of this
classification system showed that, on average, MPAs delivered ecolog-
ical benefits only for full protection (where all forms of extractive ac-
tivities are excluded) or high protection (allowing only infrequent use of

E-mail addresses: joaochim.claudet@cnrs.fr (J. Claudet), oiseau.charles@gmail.com (C. Loiseau), antoinepeb@hotmail.fr (A. Pebayle).
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Levels of protection in French coral reefs
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Cette carte représente....

A) Le trafic maritime global
B) Les anomalies de SST
C) Limpact des activités humaines

D) La biodiversité (nombres d'especes)




Cette carte représente....

C) Limpact des activités humaines
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La bakine de Cuvier | Zohwus can
difficie 4 obs

VOsIns|, pourtant tris
ver, est répartoriée régulkremeant aux abords

du canyon de L Juthiars. Elke fait partie de tout un
prédateurs frd

céphales, cachalot,

ensemble de grands cdtacds et de

quantant la zo0e (rorqual commes

reguinG|




La réserve naturelle marine de Cerbére- Banyuls
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Matrice activités - pressions

Usages

Modification du littoral

Extraction de matériel non-vivant

Production d'énergie

Extraction de ressources vivantes

Culture de ressources vivantes

Transport

Usages urbain et industriels
Tourisme et transport
Sécurité et défense

Education et recherche

Pressions

Introduction d'especes non-indigenes
Apport de pathogénes microbiens

Dérangement d'especes

Prélevement d'especes sauvages

Perturbation physique des fonds marins
Perte physique des fonds marins

Modification des conditions hydrologiques

Apport de nutriments et de matiére organique

Apport de substances polluantes
Apport de déchets
Emissions de sons anthropiques

Apport d'autres formes d'énergies

Korpinen et al. 2020
Combined effects of human
pressures on Europe’s
marine ecosystems
in Ecosphere

’



o w
£ E &
° ) ’ oo, 7 g §§ 13 . s g, § g - ng
k-] @ c ) -4 c c
Matrice pression - vulnerabilité ¢ 52 fF o5 g PP P 8F 5 5 ii
P 998 S35 § 8§ B8 2 2% 58 5 o 2og
Nge 5% 855 2 5 25 & © 885 S 2% £6 >
£ 8 £ 60 :'°§, o = %g 6 w2 cc 3 §§t 8§:-°
55 o 8§85 8y ©° S22 % 8582 5 %8 8%
S TE $S82 8% s o=z €E o o s
52 88 283 28 § BS 3 §2 32 3 3£ 3£ 8%
£Z Oowe8 L et oy £ E2 £ 588c B 25 E5a2%
. 2,1
Fish 3. 3 3 3 3 3 3 3.
Seagrasses

SR
N
NN

w
w

Infralittoral rock and biogenic reef

N
W W W W

w
w
o
N
N
w

Coastal water column habitat

Cold-water corals and other
coralligenous formations
Circalittoral rock and biogenic reef
Saltmarshes

Infralittoral mud

Infralittoral sand

Infralittoral coarse sediment
Infralittoral mixed sediment
Breeding birds

Circalittoral sand

Turtles

Small toothed cetaceans

3 25

Circalittoral mud 2,6

Seals

N N N N N N N N N N DM OO N DN

Circalittoral coarse sediment

Offshore circalittoral rock and

Offshore water column habitat

rocheuse du Fonds sableux
. Fonds vaseux

P 4 v

Baleen whales

N

Seamounts

PNMGL

Bathyal seabed

T —

biogenic reef 3 3
H a b i ta ts Circalittoral mixed sediment 3 3
| Habi Deep diving toothed cetaceans 3
abitats

m a ri “ s I e I o n l Herbi Offshore circalittoral mud -3 3
g g & Offshore circalittoral coarse sediment 3 3
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Exemple: les zones de mouillage

PRESSIONS

Perturbations

™ temporaires des

USAGES fonds marins

Mouillage
Apport de
\«v substances

polluantes

-

i
.‘-'
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Exemple: les zones de mouillage

PRESSIONS SENSIBILITE
Perturbations Herbiers: 5
temporaires des

USAGES fonds marins

Mouillage

Fonds vaseux, sableux: 3.5

substances | -onds sableux, vaseux: 3
polluantes



Exemple: les zones de mouillage Risque d'effet cumulé

Risque d'effet

PRESSIONS SENSIBILITE

Perturbations , Herbiers: 5
y b temporaires des Fonds vaseux, sableux: 3.5
USAGES fonds marins
Mouillage
Apport de Herbiers: 3 Risque d'effet

substances Fonds sableux, vaseux: 3

polluantes




Répartition des usages et de leur intensité

Kayak Jet-ski Transport de Zones de
accompagné accompagné passagers ' mouillage
Péche professionnelle Péche de loisirs
Usages Usages
Plongée o 2\ . s Chasse sous-
sous-marine . - marine




Ateliers de concertation avec les acteurs
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Effet cumulé

Cartographie du risque d'effet cumulé

Formulation mathématique

Ie(x,y)=Y, Y D(x,y)XE (x,y)Xu,
=1 =l

O,

Leaflet | Tiles © Esri — Esri, DeLorme, NAVTEQ

T — T —————




Cartographie du risque d'effet cumulé
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Contributions individuelles des usages

au risque d'effet cumulé dans les zones a enjeux de biodiversité

a Herbier du Porteil

Jetski Transport de passagers

Chasse .

« 3%
sous-marine “
14%

Peche Péche
de loisirs _
16% professionnelle

60%

Plongée .
de moljziTlr;; sous-marine Peche
* professionnelle

6%
Jet-ski “ 26%
13% ‘
Transport de
passagers
14% .

Chasse sous-marine
17%

Péche de loisirs
20%

Herbier du Fourat
Jet-ski
1%

Péche de loisirs Transport de passagers

9%

!1
‘\
Péche |

Zones
professionnelle de mouillage
24% 36%
Chasse sous-marine
29%
o Cap I'Abeille
Péche
professionnelle Zones de mouillage
12% I‘
Plongée A
sous-marine Péche
de loisirs

24%
61%

a Cap Gros
Zones

Plongée  de mouillage
sous-marine 6%

Y -
|

Péche
professionnelle
46%

Chasse
sous-marine

Péche de loisirs

18%
" Paulilles
Plongée
. sous-marine
Jet';: 3% Zones
Péche de loisirs ‘ de mouillage
129" 27%
Transport de
passagers .

12% ‘
Péche Chasse sous-marine

professionr;eall’: 239

o Cap Ullastrell

Jet-ski

1%
Péche

de loisirs ' Péche .
21% professionnelle

45%
Chasse sous-marine
23%

0 Cap Peyrefite

Plongée sous-marine
1%
Chasse sous-marine ‘Jet-ski

6%

1%

Péche Péche
professionnelle de loisirs
35% 57%



Ateliers de concertation avec les acteurs
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Protection actuelle dans la réserve de Cerbére-Banyuls

Distribution des habitats dans la réserve

Fonds sableux
Roches a algues infralittorales

Coralligene
| = Fonds vaseux
Collioure ™ a .
(S ; A?'u\e Port-Vendres ; 2 Herbiers
A .'Q:: -.;. Galets
!
\ I 1 1 1 1 1 1 1
; O 10 20 30 40 50 60 70
\ % de la surface totale
Niveau de protection des habitats dans la réserve
Fonds sableux |
Habitat
4 II-IaerZiers Roches a algues infralittorales [
Galets Coralligene S
2 EOCTS ‘é algues infralittorales = 4 Fonds vaseux |
oralligéne ,
Fonds sableux Herbiers -
B Fonds vaseux Galets B
T E— 4 (Y it W o, —
I | | | 1 1 1 | | | |
0 10 20 30 40 50 60 70 80 90 100
Surface totale 650 ha % des habitats

Zone de Protection Renforcée 65 ha | , | |
- Zone de protection renforcée Zone de protection partielle




Planification spatiale systématique

Objectif

Proposer des potentielles ZPF

Usages
Localisation, intensité, impact

Objectifs de conservation

Habitats/especes prioritaires,
% de surface a protéger,
représentativité, connectivite,

Beyer et al. 2016
Solving conservation
planning problems with
integer linear programming
in Ecological Modelling

————————



Planification spatiale systématique

Planning unit cost

- 215
210
Dépend:
205 - des usages présents et de leur

intensité

Des moyens humains, matériels,
financiers

De I'impact cumulé

Cout = cout d’acquisition d’une
unité de planification pour la
conservation



Planification spatiale systématique

Feature 1

Planning unit cost

- 215

- 210

205

200

195

190

Feature 4

0.90
0.80

0.70

0.55
0.45

0.35
0.25

Feature 2

-

Feature 5

0.40
0.35
0.30
0.25

0.65
0.60
0.55
0.50
0.45

Feature 3

co0Oo
UTOY~J OO

Composants ecologiques
e Habitats benthiques

® Especes

e Zones fonctionnelles



Planification spatiale systématique

Planning unit cost

Déterminer:

- Objectifs (budget, cout
minimal, représentativité

—- 215

—- 210

205 phylogénétique,

200 - Cibles (couverture

105 spatiale)

190 - Contraintes (Verrouillage
Ou Non de certaines

Feature 1 Feature 2 Feature 3 CeE |U|eS, Selection de

cellules voisines,
connectivité)

0.35

0.30
0.25

0.90 ' E 0.40

E 0.80
0.70

- Pénalités (fragmentation
excessive, connectivite,
pression humaine)

- Porttolio de solutions
(solution unique,
solutions optimales,
plusieurs solutions)

Feature 4 Feature 5

0.55
0.45
0.35

0.25




Planification spatiale systématique

Planning unit cost

# formulate the problem

p4@ <- problem(sim_pu_raster, sim_features) %>%

010 add_min_set_objective() %>%

add_relative_targets(0.1) %>%
add_boundary_penalties(penalty = 500, edge_factor = 0.5)

| - 215

205

o
\Y
o

200 add_binary_decisions()
195 # solve the problem (using the default solver)
- s40 <— solve(p40)
Feature 1 Feature 2 Feature 3 Solution
0.40 .
> - 0.35 8? —
— g i ) :
0.25 - ) _
0.70 S 1.0
) [ 08
0.6
Feature 4 Feature 5 N — 04
O — 0.2
_ 0.0
| 0.55
T .
0.35 ) _
0.25 < I I I I

0.0 0.4 0.8



Planification spatiale systématique
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Evaluation des options de gestion

Distribution du risque d'effet cumulé actuel
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Evaluation des options de gestion

Distribution du risque d'effet cumulé actuel
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Marine Protected Areas in metropolitan
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Les AMP et le changement climatique

A

MITIGATION
(&) CARBON SEQUESTRATION

883 sequestered carbon

s> ACIDITY BUFFERING
M mean pH
ECOLOGICAL ADAPTATION
S PHENOTYPIC PLASTICITY

> capacity to acclimatate
t§—° CONNECTIVITY

spatial connectivity

afvee STABILITY

temporal stability

AO BIODIVERSITY
O

species richness & shannon index

4%% GENETIC DIVERSITY

allelic richness

@
A Eeglll)hY CONDITION

~2- REPRODUCTION

0009 reproductive output & recruitment

/= COASTAL PROTECTION

sediment accretion & wave attenuation

SOCIAL ADAPTATION
Iys, ASSETS

income & costs

ﬁ‘i FLEXIBILITY
occupational diversity

@ SOCIAL ORGANIZATION
conflict & cohesion

\&/ ‘ll:'.;}_;.l-'._’-‘_\-[ff

=2 environmental awareness & educatior

indicator
sequestered carbon (n= 93

mean pH (n=0)

capacity to acclimatate (n=0)
spatial connectivity (n=0)

temporal stability (n=16)

species richness (n=60)
shannon index (n=11)

allelic richness (n=15)

health (n=7)

reproductive potential (n=13)
recruitment (n=14)

wave attenuation (n=4)
accretion (n=12)

income (n=122)
cost reduction (n=11)

alternative livelihoods (n=46)
conflict resolution (n=55)
cohesion (n=25)

environmental awareness (n=38)
education (n=15)

decision making (n=36)

user rights (n=65)

CPUE (n=93)

local food security (n=27)

B C
—@- blue carbon (n=73)
= e — —— —@— sediments (n=28)
° fish (n=3)*
- O)— n=5
= E— @ =50
I O n=10
1 B - n=15
i
| - & n=8
N . C n=9
I -1 0 1 2 3
— 3 n=8
& 0 1 2 3
— e ——— —@— n=12
1
=
s R
- =
e
1
- | —
———— M , ;
;| — | —@— =26
m = | |
80 40 0 40 80 -1 0 : 2 3
direction of MPA effect reported (number of studies) effect size
=— e

ambiguous negative neutral positive

Jacquemont et al. 2022
Ocean conservation boosts
climate change mitigation
and adaptation
in One Earth

’



Les AMP et le changement climatique

time

protected from local human pressures apparent low resilience

recovery

apparent high resilience
Jacquemont et al. 2022

Ocean conservation boosts
climate change mitigation
and adaptation

fiIshed

— R W @ in One Earth
RESISTANCE = |
=2 ——
Bates et al. 2019 | ;
Climate resilience in marine '
protected areas and the RECOVERY
'Protection Paradox’ >
in Biological Conservation ‘ ‘
’ ECEXPEBTED ; S
OLOGICAL - e B L (B
—————————— ‘ - % - o °° ol Fohod
ADAPTATION S i " \speses
effect size
A
e o= %ﬁ% RO - algae
STABILITY  BIODIVERSITY  GENETIC DIVERSITY  REPRODUCTION . fish

‘»‘ 'a Y. "' i of l/’ ™S
Inverieprales

contributing pathways



