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FutureMARES
Climate Change and 
Future Marine Ecosystem Services 
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Goal: Provide socially and economically viable actions, strategies and Nature-based Solutions for 

Climate Change adaptation and mitigation to safeguard future biodiversity, and ecosystem functions, 

maximising natural capital and its delivery of services from marine ecosystems.



LC-CLA-06-2019  Inter-relations between climate change, biodiversity and ecosystem services

4 years (1st September 2020 – 31st August 2024), 8.5 million €

Contact: Prof Myron Peck (myron.peck@niuoz.nl)

futuremares.eu

Final meeting, Texel, The Netherlands (June 2024)



NBS2: Effective Conservation
Storylines
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Enhance effectiveness of Marine Protected Area (MPA) 

networks as part of climate adaptation planning.

Examples:

• Identify climate refugia to set MPAs at regional 

and subregional scales

• Develop adaptation action plans
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RESULTS: Example of New Experiments

(population differences in climate sensitivity)



6Kristiansen et al. 2024. Statistically downscaled CMIP6 ocean variables for European waters Scinetific Reports: 14: 1209

Acidification levels are significant with respect to
model uncertainty across the entire domain.
Exposure is particularly high for this indicator (up
to 32 times the natural variability and more under
unmitigated conditions).

Deoxygenation is heterogeneous and more
uncertain for most of the domain across all
scenarios.
Highest levels occur in distinctive parts of the
Mediterranean Sea.

strong mitigation intermediate no mitigation

Baltic Sea results highly uncertain due to importance of 

unresolved coastal processes missing in underlying Eart System Models

Exposure to warming up to twice the natural
variability under unmitigated conditions.
Warming decreases with mitigation to well below
1 under strongly mitigated conditions that do not
emerge from model uncertainty for most areas.

RESULTS: Higher-resolution climate change projections
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Risk Assessment Tool

1 2

Evaluating the effectiveness of Nature-based Solutions using Climate Risk Assessments

(species to ecosystem services to human communities)
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RESULTS: Risks to species with / without 
conservation (NBS)

CONSERVATION

Positive relationship between estimated risk of 

species and effectiveness of conservation measures 

to decrease  risk across the European seas.
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Climate risk decreased more with NBS in Western 

Mediterranean. Scenario results context-specific
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• Projected changes since 1995-2014 in average sea surface temperature (SST) and above-ground Posidonia 
oceanica biomass in the Balearic Islands (NW Mediterranean).

• Future impacts of climate change on seagrass projected using a mechanistic seagrass model and an 
ensemble of 16 bias-corrected global climate models. Line = mean, shaded area represents ± one standard 
deviation of the multi-model spread.

• Spatial modeling of the distribution and biomass of P. oceanica shows dramatic declines in expected future 
habitats without CC mitigation.
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RESULTS: New Projections of Suitable Habitats

Balearic Islands
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RESULTS: New Projections of Ecosystem Impacts 
(multiple pressures with / without management / NBS)

World Markets

National Enterprise

Global Sustainability

Scenarios
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• Ecosystem impacts across 7 seas (Baltic, Finnish Archip, North Sea, Bay of Biscay, Iberian Shelf, Western Med., NW Med).
• Relative change in biomass of commercial species and conservation species
• Tested 3 scenarios with / without management measures (7 combinations… complex – apologies!).
• Long-term effects are larger (lag time in ecosystem responses, careful of 2030 expectations)
• Status Quo (SQuo) management shows declines with time in almost all cases
• Lower emissions (GS) scenario shows increases, higher emissions (WM) has larger declines
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RESULTS & Tool (Digital Laboratories)



Maps identifying areas with most potential for successful, climate-smart NBS interventions

(‘brightspots’) co-located with activities of other marine sectors (energy, shipping, fishing) and users.

Bright Spot Mapping
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Synthesis Report (9 chapters, ~145 pp)

Policy Briefs (5)

https://www.futuremares.eu/

https://www.actnow-project.eu/

Thanks for 

listening!

Storyline Documents (29)

Synthesis Materials Available Online
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