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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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RECENT STUDY

N : f Economic benefits of
ew review o MPAs for finfish,

sclence crustacean, and

I terature on mollusc fisheries
MPA effects on
fisheries found

Countries where benefits
have been reported

examples from
25 countries.

13 studies found increased body size up to 34%
- W
6 studies found increased catch and body size
- ‘ -
. _d ‘_

8 studies reported spillover of larvae and adults

e
3%

No indications
of any fishery
loss due to
MPA anywhere.

0 studies reported decreased catch




P A PROJECT TARGETS & COMPONENTS

BIODIVERSITY BLUE CARBON

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) O
Modelled habitat distributions
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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

© MPA Europe
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MESPA SYSTEMATIC CONSERVATION PLANNING

Standardised and
complete data layers

Environmental
data (Copernicus)

MPA EUROPE PROPOSE
PRIORITY AREAS TO

Benthic habitats (EMODNET) SCP
Modelled habitat distributions approaCh

PROTECT
(A) BIODIVERSITY AND
(B) BLUE CARBON

Environmental niche modelling
Estimate richness

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

Develop blue carbon scoring system
supporting management of blue carbon




PA PROJECT APPROACH =

SYSTEMATIC CONSERVATION PLANNING

Standardised and Example of prioritised areas
complete data layers (darker red = higher priority)
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PA  PRIORITIZATION AT REGIONAL AND NATIONAL
SCALES

REGIONS

COUNTRY
(EEZ)



PROJECT MAIN OUTPUTS

B
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A The first data-driven classification of ecosystems

in shallow and deep European seas based on a new
comprehensive dataset of high-resolution
environmental layers for bioclimatic modelling

Maps of species richness in European seas based
on multiple indicators, including actual observed
data, statistical estimators, and modelled geographic
range maps

Potential geographic distributions of important
biogenic habitats in European seas

Maps of an optimal MPA network in European seas
prioritised for biodiversity protection and blue
carbon benefits

2 Anonline European marine biodiversity atlas for

use by researchers, students, teachers, and in
Marine Spatial Planning by policy makers, industry
and NGOs



ENVIRONMENTAL DATA
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Topographic (slope) Present-day sea surface temperature Future (decade 2090) sea surface temperature
Topographic (roughness)

EMODnet Bathymetry Example of data layer produced for the European Seas from BioOracle.

zz:":';:‘;:s Colour gradients reflect spatial differences in °C from today (left) to 2090 (right)

Distance to coast
Distance to closest port © Assis et al. 2023 - MPA Europe
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PA ECOSYSTEM CLASSIFICATION — SEA SURFACE

L ’ LOWER PRECISION =
_-,’h «~ 1 GREATER ENVIROMENTAL VARIABILITY
' ' - (I e. TRANSITION ZONEYS)

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

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 10



PA 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 11



@ Cluster1
@ Cluster?2
@ Cluster 3
@ Cluster4
@ Cluster5
* Cluster6
@ Cluster7
@ Clusters

ALL DEPTHS FROM 0 TO 2,500 m

A= s = o A 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 12



MESPA SPECIES DISTRIBUTION DATA

2N 50°N
40°N 40°N
30°N 30°N
20°N 20°N
0° 0°
log10(Number of species) log10(Number of records)
[ | | ]
1 10 100 1000 1 100 10000

Marine species distribution data available in OBIS, including ~ 35,000 species
(left) AND > 67,000,000 records (right)

SOURCE OF ADDITIONAL
SPECIES DATASETS
(into OBIS)

 Peer

 BioTIME

- GBIF p

® Dryad ’kggﬁlinﬁversity

Information Facility

e Literature

13



Biodiversity & SDMs
environmental data »
logit(r,) = o+ Eﬁij.
Jj=1

ﬂ%&/,{ - Predicted presence
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Environmental layers S e

Environment

Occurrence information from

|, OBIS and GBIF

(new pipelines for seamless data
iIntegration between both providers)

Environmental data from
Bio-ORACLE v3 (high-resolution ~5 km)

Predicting potential
distribution

Distribution maps for

~12,000 marine species
from Europe

2100 Biogenic habitat
maps, based on SDMs
A N

. Conservation status
- of species and habitats |
(Red List) |

New CMIP6 scenarios
SSP1, SSP2, SSP3, SSP4 and SSP5

—> Two periods: 2050/ 2100
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MESPA BIOGENIC HABITAT DISTRIBUTION PREDICTIONS

Current

SSP1 SSP2 SSP3 SSP4 SSP5

“ 5

40°N

30°W  20°W  10°W 0 10°E 20°E 30°E 40°E

Number of species Number of species
| |
0 2 4 6 0 2 4 6

Predicted distribution of habitat-forming macroalgae in the current period (left) AND in the future
period (right) according to species distribution models, considering five climate scenarios
(SSP1, SSP2, SSP3, SSP4 and SSP5) and two time periods (2050 and 2100)

Red circle = area of change, in this case indicating contraction/expansion of habitat-forming algae © Principe et al. 2023 - MPA Europe 15
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12,000 species distribution models for all five
IPCC climate change scenarios to 2050 and 2100

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

https://iobis.github.io/mpaeu docs/ Scan me!
Video tutorial: https://www.youtube.com/watch?v=00DwagXiZVe8&t=2s

@
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memememe
eeeeee
®

Kvig
Paris Phyl Order: Littorinimorpha > Family: Pediculariid
""""

o080

Chisinau
®
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Barceld Italid

Alger
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e & DOWNLOAD THE FILE
N ©) ACCESS THE CODE
- . : rA
‘‘‘‘‘ » RUN THE MODEL ) 0:02 / 6:50 1 Ld
Leaflet | © OpenStreetMap, ODbL
ncertainty Show real

EEEEEEEE

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
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ENTRIES

EE) DATASETS

J

BLUE CARBON DATA

5156 Locations

A 4

| SOURCES OF
:::::nﬁ:;‘*:est ADDITIONAL BLUE
Sl CARBON DATASETS

PANGAEA. @
SeaDataNet

Saltmarsh

b | Sediments

EMODnet

Observalion and
ta Network

B —

[ -
P

I we
The future of Blue Carbon science

11,001 entries 1196 entries 8973 entries

% & Seagrass
: sediments

4200 entries

© Graversen et al (2023) - MPA Europe 17
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ORGANIC CARBON CONTENT
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Spatial coverage of organic carbon content (%0C) in marine sediment (left) AND in the top
10cm of the sediment for biogenic & non-biogenic habitats (EUNIS definition) (top right)

© Graversen et al (2023) - MPA Europe 18



Modelled
organic carbon
overlaid by
sample data
points
In the
MPA Europe
organic carbon
database.




MESPA PROJECT WP6 - OTHER WPs CONNECTION

Enable regional and national authorities to adopt biodiversity-inclusive and climate-smart
MSP, as most countries are at revision phase, and to designate optimal, coherent MPA
networks and strengthen existing marine protected areas.

Carbon sequestration, storage and ,
deposition based on the environmental + Connectivity modelling (present)
conditions, habitats, and species present y 9P

. ¢ 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
overage of biodiversity and blue carbon

30 000 SPECIES
Environmental niche modelling

Estimate richne

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
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STAKEHOLDERS ma

{#:PREP4BLUE 0 O
Open M @ ® Fiisis
Q OSPAR

€
engagement T S  BLUEMISSION A/ 70
approach @ UBLIC OF SLOVENI

MINISTRY OF NATURAL RESOURCES AND SPATIAL PLANNING

SISTER PROJECTS
& INITIATIVES
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NGOS & OTHERS ‘VASAB

VISION & STRATEGIES
AROUND THE BALTIC SEA

REPUBLIC OF ESTONIA
MINISTRY OF REGIONAL AFFAIRS
AND AGRICULTURE

? Ministerstwo %,%
Infrastruktury [roh

>165

Stakeholders 1]

S .

PAP/RAC

ICommission on the Protection
lof the Black Sea Against Pollution

PLNERY,
7 M Ministry of Development,
’;,«} Public Works and Administration 2 g

No Pilots or Test @ LATVUAS s
S I teS INSTITUTS

O
NATIONAL AUTHORITIES
& INSTITUTES
REGIONAL
ORGANISATIONS

GOVERNO “ FR T 0,:

DOS ACORES N

Co-design case we BEF MedBAN

studies (UN BirdLife

Ocean Decade) o

ROPE AND CENTRAL

ASIA

Co-funded by

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

and Innovatiol




MARINE

aPA STAKEHOLDER ENGAGEMENT PROCESS

Engage Introduce MPA Europe:
May - September 2023

Share project & seek feedback;
answer FAQs

Involve Regional in person workshops in
- synergy with relevant events:
Stakeholders participate & February 2024 — February 2025
validate approaches and outputs
Partner Regional case uses co-identified
with stakeholders:
Stakeholders propose use cases Present — April 2025

INTERNATIONA

pliab it International conference:
. Marine
Share learnings Protected Areas July 2025, Bodo
© Marine Spatial Policy brief:
Planning '
120Uy zazs December 2025
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MESPA INITIAL STAKEHOLDER FEEDBACK - FAQS

PROJECT SCOPE AND OUTCOMES

DATA ACCESS AND RESOLUTION

+ Will the CASE STUDIES

+ Whatis {

EXISTING ACTIVITIES AT SEA

+ Does the

DATA SOURCES

How areg
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
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?
+ Whatexa

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?



Z3PA KEY POINTS FOR WORKSHOP DISCUSSIONS

¢ 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?

24
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STAKEHOLDER FEEDBACK M S e A
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BALTIC SEA

M PA E uro p e’ DE p p OEL h STAKEHOLDER Strength in numbers Other sister projects
could be improved by WORKSHOP P Europe Hien
29th February 2024

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

In collaboration with
PROTECT BALTIC

The MPA Europe project is co-funded by the European Union under the Horizon Europe program (grant agreement no. 101059988) ﬁ,‘;",;'ﬂﬂfpi:,{ o P A




STAKEHOLDER FEEDBACK MEZPA

MARINE
PROTECTED

AREAS

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_r .
S TAKELOLDER Protected Areas and,.W|th|n
those, the 10% strictly

WORKSHOP
20th June 2024 protected cores.

In collaboration with
MSP-GREEN and MSP4BI0

Co-funded by UK Research

the European Union and Innovatiol

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



EUROPE

STAKEHOLDER M A
WORKSHOPS IN 2025

MEDITERRANEAN WORKSHOP
28th January 2025, Madrid,
with newly awarded EMFAF project
MEDIGREEN and Med MSP CoP

| ,}% = G
. s
e % ph el >
e A # =
-
f

> e 8 P
/ £ =
el

Wl e
g P .

- il

NORTH ATLANTIC SYMPOSIUM & WORKSHOP
18t February 2025, Copenhagen, with EEA

The MPA Europe project is co-funded by the European Union under the Horizon Europe program (grant agreement no. 101059988) the Europesn Uil and Innovatio




CASE STUDIES e

European

Environment
Agency

Blue carbon habitats
In MPA networks
(underway)

SRR
; —
i -
LV_) | X

Optlmal expansion of
MPAs and ORE

® European
MPA network Oa® VP Platform

adequacy

(underway) Species app & video

(proposed)
: Others TBD
tutorial for MSP '
community (underway)

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

PA INTERNATIONAL CONFERENCE: MPA IN MSP &

INTERNATIONAL CONFERENCE

Marine s | i
- Call for
Protected Areas o . abstracts

W Marine Sp| i ' is now
Planning ¢ S EEE open

9-12 July 2025
Bodwe, Norway

WE ARE WAITING FOR
YOU IN BOD@!

29



THANK YOU

THANOS SMANIS —

tsmanis@gmail.com CL' MAZUL (q‘

BELINDA BRAMLEY —
belindabramle 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
L the European Union and Innovation

Grant Agreement 101059988

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

Tube @mpaeuropeproject In Mmpa-europe-project
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