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Human use of the 
Sea increases

Åshipping
Åfisheries
Ågas / oil industry
Åaquaculture

Åoffshore wind 

farms

Åmining

Åsand extraction

Årecreation



But the sea is also home to 
many vulnerable marine 
habitats & species

ÅMarine mammals

ÅFish

ÅTurtles

ÅBirds

ÅCorals

ÅSandbanks

ÅSeagrass beds

ÅReefs 

ÅDeep sea habitats
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Åbalance between economic interests and 
conservation requirements 

Åconflicts among various user groups

Need for Marine Spatial Planning
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Systematic Conservation Planning
1. Scoping and costing the planning process
2. Identifying and involving stakeholders
3. Describing the context for conservation areas
4. Identifying conservation goals
5. Collecting data on socio-economic variables and threats
6. Collecting data on biodiversity and other natural features
7. Setting conservation objectives (spatially explicit targets)
8. Reviewing current achievement of objectives
9. Selecting additional conservation areas
10. Applying conservation actions to selected areas
11. Maintaining and monitoring conservation areas

Margules & Pressey 2000 Nature, 
Pressey & Bottrill 2009 Oryx 
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Systematic Conservation Planning Tools
Two typical area selection problems:

üThe minimum set problem ; capture a set amount of biodiversity for the least cost 
 

Marxan (Ball, Possingham, Watts 2009)

üThe maximum coverage problem ; capture as much biodiversity as possible for a 
fixed budget

Zonation  (Moilanen, Kujala, Leathwick 2009)
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Prioritizr  (Hanson et al. 2025)

prior3D : 3D planning

priorCON : ecological connectivity
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The area is divided 

into planning units

distribution of ecological & socioeconomic features within PUs 

select the minimum number of PUs that:

Å satisfy all objectives

Å minimize cost

Å trade-off between overdispersion of PAs and cost
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LIFE MareNatura : Conservation of priority species 

of marine megafauna in Greece and Italy

Implementation Area :  

Greek territorial waters and EEZ

Budget:

Total:  10.707.187,54 ú

% European Contribution: 75%

Coordinator: HCMR

Duration:   01/07/2023  -  30/06/2029 (6 years)

Call: LIFE-2022-SAP-NAT-NATURE
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LIFE MareNatura : Conservation of priority species 

of marine megafauna in Greece and Italy

2 Environmental 

Consultancy Companies

4 environmental 

NGOs

5 Research institutes 

& Universities

1 Protected Areas 

Governance Authority
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Loggerhead turtle
Caretta caretta

Green turtle
Chelonia mydas

Common dolphin
Delphinus delphis

Yelkouan shearwater
Puffinus yelkouan

Sperm whale
Physeter macrocephalus

Audouinôs gull
Larus  audouinii

Cuvierôs beaked whale
Ziphius cavirostris

Mediterranean Monk seal
Monachus monachus

Harbour porpoise
Phocaena phocaena

Target species
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Objectives

Effective protection of the 9 priority marine megafauna species

üNew offshore Natura 2000 sites in Greek territorial waters & EEZ.

üImproved conservation planning.

üEstablishment of a modern and cost-effective monitoring system.
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Expected Outcomes

>100 trained managers & decision makers

Field work in 480 thousand km 2 of marine areas

>20 new marine Natura 2000 sites

150 special preservation targets

200 management guidelines

Risk maps for the 9 target species
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Assessing the distribution of biodiversity
Aerial and boat surveys Telemetry

Distribution maps

Available 
datasets

Bioacoustics

eDNA
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Assessing the distribution of biodiversity

Available 
datasets

52 protected invertebrates 
(Barcelona Convention)

Stranga Y, Mazaris AD, Katsanevakis S, 2024. Protected Mediterranean invertebrates: The known and the unknown. 
Biological Conservation. 297:110740.
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Assessing the distribution of biodiversity
Challenge : Standardizing and homogenizing datasets that have been collected with different methods 

at different spatial and temporal scales and with varying levels of uncertainty.

How can standardization and homogenization be achieved? Should conservation planning wait for 

better data, or proceed using models and expert judgement? How should uncertainty be incorporated 

into decisions?
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Assessing the distribution of economic activities

üFocus on four main activities

ÅCommercial fishing

ÅTourism development

ÅEnergy production/transfer

ÅMarine traffic and underwater noise
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Assessing the distribution of economic activities

üFocus on four main activities

ÅCommercial fishing

o AIS data (trawlers, 

purse-seiners, pelagic 

long-lines)
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Assessing the distribution of economic activities

üFocus on four main activities

ÅCommercial fishing

o Small-scale fisheries

SSF Suitability Index
Å Bathymetry

Å Distance from coast

Å Sea surface chlorophyll

Å Legislative fishing closures

Å Marine traffic

Å Unfavorable wave height

Å Bottom trawl fleet effort

Å Purse seine fleet effort
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Assessing the distribution of economic activities

üFocus on four main activities

ÅCommercial fishing

o Small-scale fisheries

Vessel Capacity Distribution 

index
Å Vessel distribution across ports

Å Inverse Distance Weighting for 

intepolation
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Assessing the distribution of economic activities

üFocus on four main activities

ÅCommercial fishing

o Small-scale fisheries

Fishing Pressure index
Combining (through Fuzzy set 

theory)

Å SSF Suitability Index

Å Vessel Capacity Distribution 

index
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Distribution maps of 

ecological features 

(habitats, species)

Thematic layers of 

important economic 

activities

Alternative spatial plans

Future distributions

Climatic refugia
Climatic projections
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Trade-offs between conservation needs and economic activities

Can biodiversity conservation and blue growth always coexist? When conservation 

objectives require substantial restrictions on impacting activities, how should trade-offs 

be addressed? Are there situations where reducing the footprint of certain sectors is 

unavoidable, and how can such transitions be achieved fairly?



prioritizr

priorCON

prior3D

Biodiversity data

Ocean 
circulation ξ
Lagrangian 

model

Zones of 
strict/high 
protection

Human uses ξ 
opportunity cost

Application: Ionian National Marine Park
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Application: Ionian National Marine Park
prior3D priorCON
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Application: Ionian National Marine Park
prioritizr Proposed zoning
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