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

AWrap-up (5 min) + shared short report post-workshop
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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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BIODIVERSITY

BLUE CARBON

IPCC definition : allfiologically -driven
carbon fluxes and storage in marine
systems t hat ar e

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 =

amenabl e

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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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)
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Present-day sea surface temperature

ENVIRONMENTAL DATA
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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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. 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



P A ECOSYSTEM CLASSIFICATION i 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 CLASSIFICATIONT 3D

@® Cluster1 |
® Cluster 2

@ Cluster 3 f
® Cluster4 -
@ Cluster5
* Cluster 6
@ Cluster 7
@ Cluster 8

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

© Abecasis et al. 2023
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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
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modelled organic carbon
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modelled organic carbon
overlaid by sample data points
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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
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40°N

30°N

Too oo Too To Too To
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log10(Number of records)
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Marine species distribution data available in OBIS, including ~ 30,000 species
(left) AND > 67,000,000 records (right)

DA SPECIES DISTRIBUTION DATA

SOURCE OF ADDITIONAL
SPECIES DATASETS
(into OBIS)
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