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* MPA Europe goals and results to date (25 min)
* Q&A session (15 min)
* OPEN DISCUSSION (60 min)

* Wrap-up (5 min) + shared short report post-workshop
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i PROJECT BACKGROUND
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Economic benefits of L2355

New review of MPAs for finfish, !
science crustacean, and .
. mollusc fisheries | | “e,
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MPA effects on | IE D
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- = have been reported
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25 countries.
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—e 6 studies found increased catch and body size o
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—e 0 studies reported decreased catch

No indications
of any fishery
loss due to
MPA anywhere.
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‘@ L. 8 studies reported spillover of larvae and adults
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PA PROJECT STUDY AREA & MAIN GOAL

MPA EUROPE IS MAPPING
THE OPTIMAL LOCATIONS FOR
MARINE PROTECTED AREAS

IN EUROPEAN SEAS TO
SUPPORT SCIENCE-BASED
MARINE SPATIAL PLANNING
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t Nature Corservation Committee
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MESPA PROJECT TARGETS

BIODIVERSITY

BLUE CARBON

IPCC definition: “all biologically-driven
carbon fluxes and storage in marine
systems that are amenable to management”.

Management of Blue Carbon (BC):
Protection and restoration of BC habitats and
associated C-sinks require information on BC

location, size and associated drivers.

IPCC = Intergovernmental Panel on Climate Change
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P A PROJECT COMPONENTS

Carbon sequestration, storage and ,
deposition based on the environmental
conditions, habitats, and species present

Develop blue carbon scoring system
supporting management of blue carbon

30 000 SPECIES
Environmental niche modelling

Estimate richness

Benthic habitats (EMODNET) v L _
Modelled habitat distributions NEX 2 O/, 8 %
e

BLUE CARBON

Environmental
data (Copernicus)

¢+ Connectivity modelling (present)

¢+ Climate velocity (recent and future)

¢+ Design MPA networks covering 10% and
30% of European seas that maximise
coverage of biodiversity and blue carbon

Two way process with marine spatial
planners and other interested parties

to formulate regional or national case
studies, ensuring project traceability,
transparency and reproducibility

Project website, peer-reviewed
scientific papers, workshops,
conference, fact sheets, policy
brief for stakeholders




DA PROJECT APPROACH

SYSTEMATIC CONSERVATION PLANNING (SCP)

Standardised and
complete data layers

MPA EUROPE PROPOSE

PRIORITY AREAS TO
PROTECT
(A) BIODIVERSITY AND
(B) BLUE CARBON

CONNECTIVITY



DA PROJECT APPROACH

SYSTEMATIC CONSERVATION PLANNING (SCP)

Standardised and Example of prioritised areas
complete data layers (darker red = higher priority)
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MESPA PROJECT APPROACH
PRIORITIZATION
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PROJECT APPROACH

PRIORITIZATION

The proportion of biodiversity protected
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The proportion of area protected Zzhao etal 2020



PROJECT APPROACH

PRIORITIZATION

The proportion of biodiversity protected
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Temperature

Salinity
Sea Ice Cover

Sea Ice Thickness

Sea Water Velocity

Mixed Layer Depth

Diffuse Attenuation Coefficient

PAR

PAR at bottom

Oxygen

pH

Iron

Phosphate

Nitrate

Silicate

Total phytoplankton

Chlorophyll

Topographic (slope)

/ &  Ha - o

@ / & ” g

Present-day sea surface temperature

ENVIRONMENTAL DATA

= 7 \
/%//;///,, =
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R - p N

2

////////A 25

77

Future (decade 2090) sea surface temperature

Topographic (roughness)

EMODnet Bathymetry

Sedimentation Rates

Seabed Substrates

Distance to coast

Distance to closest port

Example of data layer produced for the European Seas from BioOracle.
Colour gradients reflect spatial differences in °C from today (left) to 2090 (right)

© Assis et al. 2023 - MPA Europe 13
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mee ECOSYSTEM CLASSIFICATION — SEA SURFACE

. LOWER PRECISION =
GREATER ENVIROMENTAL VARIABILITY
- (I e. TRANSITION ZONEYS)

{

@ Cluster 1
@ Cluster 2
@ Cluster 3
@ Cluster 4
© Cluster 5

Assignment precision
0.2 I 1.0

=

European marine ecosystems of surface waters estimated by k-means clustering analysis of
environmental data (left) AND clustering assignment precision based on fuzzy logic (right)

© Campoy et al. 2023 - MPA Europe 14



A ECOSYSTEM CLASSIFICATION — NEAR SEABED

. Cluster 1
‘ Cluster 2
~ Cluster 3

European marine ecosystems of near seabed estimated by k-means clustering analysis of
environmental data (left) AND clustering assignment precision based on fuzzy logic (right)

© Campoy et al. 2023 - MPA Europe 15



ECOSYSTEM CLASSIFICATION - 3D

@ Cluster1
® Cluster2
@ Cluster3
@ Cluster4
@ Cluster5
© Cluster6
@ Cluster?7
@ Clusters

ALL DEPTHS FROM 0 TO 2,500 m

A A - P \ W

European depth-integrated marine ecosystems classification estimated by k-means clustering
analysis of environmental data (left) AND their assignment precision based on fuzzy logic (right)

© Campoy et al. 2024 - MPA Europe 16



OCEANOGRAPHIC CONNECTIVITY

Connectivity degree

low

medium

B high

Connectivity and centrality (data not shown) for species with 5-day (left), 10-day, 20-day, 40-

day, 60-day, 120-day and 180-day (right) propagule duration
© Campoy et al. 2024c¢ - MPA Europe 17
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A OCEANOGRAPHIC CONNECTIVITY

G4: Pisces, Crustacean & Echinodermata Mean PD: 35.98+34.08

X
7\
2 — \_(

Key connectivity hubs in the Mediterranean marine reserve network.
Isolated reserves are shown in

© Abecasis et al. 2023
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M =S A BLUE CARBON DATA

o0 —
OC point @ ®® o
@ <05 @ "..—
®
61,000 sample data points

(update December 2024)

Spatial coverage of organic carbon

/57 g content (%OC) in marine sediment (for

Y S g biogenic & non-biogenic habitats

o (EUNIS definition) at European scale
(and beyond)

© Graversen et al (2023) - MPA Europe (updated version) 19



ORGANIC CARBON INDEX

Modelled
organic carbon
In the
MPA Europe organic
carbon database

More organic carbon

( ) In wave
sheltered, cold and
anoxic sediments

20
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M S OCIl - CLOSE UP OF MEDITERRANEAN SEA

modelled organic carbon
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modelled organic carbon
overlaid by sample data points

<(0.5
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>72.0

light blue
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OC within & beyond BIOGENIC habitats
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(right)
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MEEZPA OC within & beyond BIOGENIC habitats
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Organic carbon content (%0OC) in seagrass species (left), marine sediment (EUNIS definition)
(right), AND the importance of environmental predictor in describing the OC (right)
© Legnborg et al (2024) - MPA Europe 24



EUROPE

M A SPECIES DISTRIBUTION DATA

50°N

40°N

30°N

20°N

SOURCE OF ADDITIONAL
SPECIES DATASETS

50°N
(into OBIS)
« Peer
40°N ® B|0T|ME
. GBIF A GBIF
« Dryad Information Faciiy
30°N e Literature
20°N ;
e
DRYAD
log10(Number of species) log10(Number of records)
| ] [ ]
1 10 100 1000 1 100 10000

Marine species distribution data available in OBIS, including ~ 30,000 species
(left) AND > 67,000,000 records (right)
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SPECIES & HABITAT DISTRIBUTION MODELLING

Biodiversity & ' Prediciting potential

Environmental data distribution | C
| | Distribution maps for
Species | swess Bl ~12,000 marine species
occurence | 7TTTTTTTTTTTTTTTTTTTmTTT . X
(OBIS + GBIF)! | SDMs i | from Europe

Biogenic habitat

logit(r,)=a+ i/g’inj
maps, based on SDMs

Predicted presence

Conservation status
of species and habitats
(Red List)

(BioORACLE v3)

Sea Surface
Temperature

Five CMIP6
scenarios
(SSP1- SSP5)

Niche

Species range shifts

Environment

Two periods
(2050 / 2100)

____________________________________________________________________ 26



MARINE SPECIES AND HABITATS MAPS

12,000 species distribution models for all five
IPCC climate change scenarios to 2050 and 2100

https://shiny.obis.org/distmaps/

https://iobis.qgithub.io/mpaeu docs/
Video tutorial: https://www.youtube.com/watch?v=00DwqgXiZVe8&t=2s

Scan me!

I 2ol THERMAL RANGE ~ HABITAT

vvvvvvvvv

Mask active

. Rh R NIE o 1+ K

Number of for independent evaluation: 29

Play (k)

4 » P N 001/650 B & @O O

MPA Map Platform Tutorial

© Principe et al. 2023abc, 2024a - MPA Europe



https://shiny.obis.org/distmaps/
https://iobis.github.io/mpaeu_docs/
https://www.youtube.com/watch?v=o0DwqXiZVe8&t=2s

M

DA SPECIES & HABITAT DISTRIBUTION MODELLING

7065 species occurring in the Mediterranean were modeled

DISTRIBUTION MAP FOR Paramuricea clavata

Current SSP3-2100
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e & CLIMATE VELOCITY MAP

Velocity of projected climate change
for sea surface temperature in
European seas (SSP370 — 2050).

Magnitude of climate velocity (v):
| * red (high (v)),
imta Crange (low or zero (v))

km/yr

10 » green to blue (negative (v) I.e. cold
temperature).

© Burrows et al (2025) - MPA Europe 29



CLIMATE VELOCITY MAP

Velocity of projected climate change
for sea surface temperature in
European seas (SSP370 — 2050).

Magnitude of climate velocity (v):
* red (high (v)),

( (V)
* green to blue (negative (v) 1.e. cold

temperature).

© Burrows et al (2025) - MPA Europe 30



MARINE =
PROTECTED ==
AREAS
EUROPE

Depth
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Slope
Rugosity
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PAR
Sea surface temperature
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PC2 (21.3%)

Principal Component Analysis
Full data by marine region

DA RELATIONSHIP BIODIVERSITY & ENVIRONMENTAL CONDITION

&

0.25 6‘-@

marine region

@ baltic_sea

@ black_sea

® mediterranean_sea
@ ne_atlantic

contribution
15
10

5

Sea surface temperature (sst) and photosynthetically active radiation (par), and

latitude (lat) have a positive and negative relationship to PC1, respectively

© Addamo et al (2025) - MPA Europe 3t



MEEPA RELATIONSHIP BIODIVERSITY & ENVIRONMENTAL CONDITION
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Comparison between diversity metrics Hill g=0 (left) and environmental variables
© Addamo et al (2025) - MPA Europe 32
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MPA Europe:
Stakeholder engagement

Belinda Bramley and Thanos Smanis CLIMAZUL (Greece)

The MPA Europe project is co-funded by the European Union under the Horizon Europe program (grant agreement no. 101059988) oot i UK Research

PUPCE the European Union and Innovatio




MESPA MSP IN EUROPE

.‘. European

Key benefits of MSP include:

Reduction of conflicts
Creation of synergies

Increased  cross-border  cooperation
between countries to develop energy grids,
shipping lanes, pipelines, submarine cables
and other activities, but also to develop
coherent networks of protected areas

It's a National Process

Considerations:

MSP responsible authorities most of the
times different from ministries responsible
for MPAs

Climate change leads to the redistribution of
marine biodiversity and human activities,
which affects MSP process.

... MSP Platform

Status of MSP in

the EU

- Adopted
[::::::] In process of

adoption

European
Commission

34



MSP AS AN ENABLER....

For comprehensive dialogue between
stakeholders

As a pivotal tool to support implementation of a
strategic vision for a sustainable BE which
integrates marine and land policies

To engage all the stakeholders (including
citizens) to become aware of marine and
maritime issues by putting on the map the

potential futures for the use

PROTECTING MAKING SURE
. . . . N HNVIRONMEN g
To reduce monopolistic approach of existing . )\ sociery seneriTs

maritime sectors on the common good

To identify and to solve conflicts in space
allocation including the time dimension

To support innovation and develop BE as a key %)o : AN = Gy g
contribution for national and EU economy for \, ‘L |-
local development for established and emerging = ‘

sectors MARINE SPATIAL PLANNING




MESPA PROTECTING EUROPEAN SEAS

Assess and
reach good
status
JUUBEEEER MSFD impact
: assessment
Maritime
Spatial
Plans
MSFD
evaluation
Common
MSED Fisheries Policy
o report
MSFD monitoring N
Art 20 report Nature Maritime Spatial
Restoration _
L Planning
9 aw D,
MSFD Ve 2 : - report

assessments Zero A_Ctlon_PIan
Pollution Fisheries &

Action Plan | | _Ecosystems

M & ] [ Ocean
- onltormgl;( Observation
\ Framework /1 Initiative
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A STAKEHOLDER ENGAGEMENT THROUGHOUT

¢ Key policy objectives
and other societal goals

e Appropriate boundaries

e Defining the social-ecological system
e Evaluate the implementation g 9 y

of EBA in MSP

: . DEFINING
¢ Analyse ecological and societal
impacts FOLLOWING UP

e Initiating additional
adaptive management
cycles

GOVERNANCE & STAKEHOLDER
MOBILISATION

¢ Representative
stakeholders

e Building a knowledge bhase
e integrity and functioning

of the ecosystem and its
science-policy interface capacity to supply sarvices

i e human activities and their

IMPLEMENTING ¢ Include main actors
¢ Adaptive management DEVELOPING PIEREN
including monitoring e Appropriate level of detail
e Quality of the information

and consequences for the
analyses

* Knowledge transfer at the

* Consider precautionary
approach to address
uncertainty

* Integration with other management ASSESSING
plans

e Selection of methods and Tools
¢ Follow an adaptive management

b . PR e Cover environmental, social and
approach with appropriate monitoring

economic dimensions.

e Acknowledge confidence/uncertainty
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MSP STEPS

gucgo

Defining

Developing

Coherence
with Green
Deal policies

Implementation

EU Policy goals

State and pressures on marine ecosystems, protected
sites, ecosystem services (plus socic-economic
assessment of maritime activities from MSFD)

Management plans and measures

Environmental impact assessments, costs & benefits,
ecosystem service values

Maonitering the state of and pressures on marine
ecosystems, protected sites

Assessments providing input to MSP evalvation and review

Sustainable
coastal goals

L5l data &
information

Actions for
sustainable
coastal dev.

f

Sustainable
isheries goals

Actions for

sustainable
fisheries

Maonitoring
of fisheries

SEA:
Defining:
check EBA
pelicy goals
Developing:
review EBA
information
base
Assessing:
assess plan
alternatives;
review tools;

identify indi-

cators

ElA:
Assess
projects

Gather &
analyse new
data

MULTILEVEL AND MULTISECTORIAL ENGAGEMENT

REGULATORY AND STRATEGIC FRAMEWORK

MNature

Complex process
to mobilize
different groups of
stakeholders

III Marine
|, facade |

P ST PR R

[ Natural |

| site(s) | River basin

'| [ Coastal |
! \ !

\ territory |

5

! Fish. man. '|

Area

i ¥
h ¢

AN

[ Maritime |

i
L

area |

2

Project
scale

(| ¥
1} ¢

GOVERNANCE & STAKEHOLDER MOBILIZATION (SCALE OF ENGAGEMENT)
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MESPA PROJECT WP6 - OTHER WPs CONNECTION

Improve the science basis for national authorities to include marine areas in climate change mitigation
and marine spatial plans and design optimal MPAs including expanding Special Areas of Conservation and
increasing levels of protection in existing areas

Carbon sequestration, storage and ,
deposition based on the environmental

conditions, habitats, and species present Connectivity modelling (present)

. Climate velocity (recent and future)
Develop blue carbon scoring system

supporting management of blue carbon

¢ Design MPA networks covering 10% and
30% of European seas that maximise

30 000 SPECIES overage of biodiversity and blue carbon

Environmental niche modelling
Estimate richng

Two way process with marine spatial
planners and other interested parties

to formulate regional or national case
studies, ensuring project traceability,
transparency and reproducibility

Benthic habitats (EMODNE
Modelled habitat distributid

Environmenta

: Project website, peer-reviewed
data (Copernicdg

scientific papers, workshops,
conference, fact sheets, policy
brief for stakeholders

40
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Open
engagement
approach

>165
Stakeholders

No Pilots or Test
Sites

Co-design case
studies (UN
Ocean Decade)

Norwegian
Environment
Agency

CCMS

P}  REPUBLIC OF SLOVENIA

MINISTRY OF NATURAL RESOURCES AND SPATIAL PLANNING

- "2 Ministerstwo Yo | Eeouer o
AZHAN Infrastruktury i35% | AND AGRICULTURE

i
'y M Ministry of Development, ‘ ‘ 5
N\ 4 Public Works and Administration e g

e INCDIM e

LATVUAS
d HIDROEKOLOGIIAS
INSTITOTS

&
GOVERNO é FR T
O Iiu]nflo Regional da Ciéncia

DOS ACORES

STAKEHOLDERS

#:PREP4BLUE " PROTECT

@ . OSPAR

NATIONAL AUTHORITIES
& INSTITUTES

===

BLUEMISSI®WN AA

SISTER PROJECTS
& INITIATIVES

o e

b o _ael o o

PAP/RAC

MARINE =
PROTECTED TN
AREAS
EUROPE

REGIONAL
ORGANISATIONS

NGOS & OTHERS ’ VASAB

VISION & STRATEGIES
AROUND THE BALTIC SEA

®

Bi*r'*dL“i)fg

INTERNAT

41



PA STAKEHOLDER ENGAGEMENT PROCESS

ENGAGE

® .
Share project & seek feedback; Iqup.El
answer FAQs

Introduce MPA Europe:
May — September 2024

INVOLVE
Stakeholders participate &
validate approaches and outputs

Regional in-person workshops in
synergy with relevant events:
February 2024 — February 2025

Regional case uses co-identified with
stakeholders:
January 2023 — April 2025

PARTNER
Stakeholders propose use cases
Marine

SHARE LEARNINGS Protected Areas

© Marine Spatial
Planning

International conference:
July 2025, Bodg
Policy brief:
December 2025

42



MESPA INITIAL STAKEHOLDER FEEDBACK - FAQs

PROJECT SCOPE AND OUTCOMES

DATA ACCESS AND RESOLUTION

ey CASE STUDIES

+ Whatis {

EXISTING ACTIVITIES AT SEA

+ Does the

DATA SOURCES

How arg

move t

I noticed we are talking about estimating species richness, is that based on temperature and existing species, or temperature and conservation/active

+ Will map

occurs, restoration?

+ Areyou

+ So you are taking species data to which you add a further list of environmental data, and then overlay it with temperature modelling. Is that right?

The data sources you are using are the global data aggregators. From my previous experience | have seen a lot of data is held in national institutions and
CLIMAT + scientific organisations and they do not share it with the aggregators. Do you have the capacity or plan to consider national databases, which often do not

STA K E H often conform to FAIR principles. so you have to standardise the data?

+ For seabirds will the maps be built based on Important Bird Areas data, or what other data?

It seems you are taking into account the changing ranges of species. Does this mean that once the MPAs are designated, there is the possibility of changing

the boundaries or are these set in stone?

You mentioned you will produce Species Distribution Models. What is the difference between EMODnet Biology and EMODnet Seabed Habitats? Do you plan to

acquire new data?



&@PA KEY POINTS FOR WORKSHOP DISCUSSIONS

L)

* How would you like to see our results
used for national, transboundary or
regional marine spatial planning?

*¢* How would you like to see our results

used for strengthening existing marine

protected areas?

®

»* How would you like to see our results
used for extending the network of
existing marine protected areas in the
region?

+** Would you like to co-identify a use case
with us based on any of the project’s
results?
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AREAS
EUROPE

STAKEHOLDER FEEDBACK M S e A

MARINE

BALTIC SEA REGION it

BALTIC SEA

M PA E Hro p e’ >d p p roac h STAKEHOLDER Strength in numbers Other sister projects
could be improved by WORKSHOP M
29th February 2024

the inclusion of absence
and abundance data,
and important areas for
key species groups such
as seabirds or mammals. — B =

In collaboration with
PROTECT BALTIC

O ML ¥ HELCOM




STAKEHOLDER FEEDBACK M A

BLACK SEA REGION

We think your support is
most valuable at regional
level, for example in helping
Bulgaria and Romania reach
a common approach on the
identification and

BLACK SEA designations of thei!‘ .
ST ALE AR Protected Areas and, within
those, the 10% strictly

WORKSHOP
20th June 2024 protected cores.

In collaboration with
MSP-GREEN and MSP4BIO




STAKEHOLDER
WORKSHOPS IN 2025

MEDITERRANEAN WORKSHOP
28th January 2025, Madrid, with MEDIGREEN

NORTH ATLANTIC WORKSHOP & MPA EUROPE SYMPOSIUM
18th February 2025, Copenhagen, with EEA




CASE STUDIES

European

Environment
Agency

Blue carbon habitats In
MPA networks
(underway)

Optlmal expansmn of
MPAs and ORE

MPA network .:‘ IEAUSrgpP(T:Pform (proposed)

adequacy

(underway) Species app & video
tutorial for MSP
community (underway)

?? Others TBD



INTERNATIONAL CONFERENCE

INTERNATIONAL CONFERENCE

Marine — - | SEEC TR,
Call for
Protected Areas . = Pijgkg:s S baianudie
U Marine Spagal " - pEeesn is now
Planning ¢ et as open

9-12 July 2025

Bodwe, Norway

8"

,‘v“ B S WE ARE WAITING FOR

E UR OP E A N

BODG, JULY 06-09, 2025 S YMPOSI UWM

ol ames ot e S Sy 5 -;-5' BT
T e M W S

i 3 = :

e
. : i ﬂﬂl'i'”-”i'i“wr T aﬂwr‘.l‘



THANK YOU

ANNA M ADDAMO — NORD

anna.m.addamo@nord.no universitet

SILAS C PRINCIPE-
S.principe@unesco.org
unesco

BELINDA BRAMLEY — Coseimaprie
belindabramle mail.com commision

THANOS SMANIS — CLlMAZUL (ﬁ‘

tsmanis mail.com

Funded by the European Union. Views and opinions expressed are
however those of the authors only and do not necessarily reflect those of
the European Union or UK Research and Innovation. Neither the European
Union nor the granting authority can be held responsible for them.

:***** Co-funded by UK Research
LN the European Union and Innovation

Grant Agreement 101059988

https://mpa-europe.eu/ Y @Europe_MPA

Tube @mpaeuropeproject In mpa-europe-project
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