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What is Climate-smart Marine Spatial Planning (CSMSP)?



Climate-smart Marine Spatial Planning

Å Documents & set goals about 
how to use marine space. 

ÅMeets ecological, economic and 
social goals, governed by 
overarching political process.

Å Helps deliver in Ecosystem-
Based Management.

ÅMulti-sectoral & multi-objective.

Å Explicitly promotes climate change 
adaptation & mitigation (net zero).

Å Renewables & carbon capture
Å Adaptive approaches to coastal protection, 

conservation & resource management



Lack of climate-smart MSP: 

what do we stand to lose?

Å Non delivery of MSP objectives.

Å Unsustainable human activity.

Å Ineffective nature protection.

Å Loss of marine livelihoods.

Å Continued breakdown of climate system.

Å Slower pace of decarbonization.

Å Impacts in coastal areas (nature, people, 
infrastructure)

Å Loss of trust & lowered support for 
planning.

Å Exacerbation of cross sectorial conflict.



Climate-smart MSP: 

what do we stand to gain?

Å Resilient delivery of MSP objectives.

Å Sustainable human activity.

Å Future-proofed nature protection.

Å Sustainable development.

Å Climate regulation.

Å Accelerated decarbonization.

Å Climate resilience for nature and people.

Å Trust & improved social license for MSP.

Å Better sectorial management and 
reduced conflict.



Nation /Region Marine Spatial Plan Climate Action Detail

Germany

Spatial Planfor the

German Exclusive Economic Zone

in the North Sea and in the Baltic Sea 

Mitigation 
The plan designates priority and reservation areas for 
ƻŦŦǎƘƻǊŜ ǿƛƴŘ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ŦŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ 

expansion targets for offshore wind.      

Ireland
National Marine Planning Framework 

(Irish Government 2022)
Mitigation

Advice on location and regulation of uses of areas of 
seafloor with naturally high carbon uptake rates.

Netherlands
North Sea Program 2022-2027 (Dutch 
MSP, Government of the Netherlands 

2022)
Adaptation

Sand extraction is strategically regulated to ensure 
provision to coastal areas to limit impacts of sea-level 
rise, and to limit potential to enhance coastal erosion.

Northern Ireland
Draft Marine Plan for Northern 

Ireland

Adaptation

Mitigation

Climate change is a core policy within the plan, requiring 
public authorities to consider and take measures on 
greenhouse gas emissions and climate adaptation.

Norway

Integrated ocean management plans 
for the Barents SeaςLofoten area; the 

Norwegian Sea; and the North Sea 
and Skagerrak (Norwegian Ministry of 

Climate and Environment, 2015)

Adaptation

Mitigation

[ŀȅǎ ƻǳǘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŀƳōƛǘƛƻƴǎ ŦƻǊ ƪƴƻǿƭŜŘƎŜ 
gathering in relation to marine climate change and 

strategies for a green transition in marine industries (e.g. 
petroleum, Offshore Renewables).

Seychelles Seychelles Marine Spatial Plan
Adaptation

Mitigation

Zoning for biodiversity protection includes analysis of 
sea surface temperature (refuges). Seagrass habitats are 

also protected to support mitigation.

Sweden

Marine Spatial Plans for the Gulf of 
Bothnia,  Baltic Sea and  

Skagerrak/Kattegat(Swedish Agency 
for Marine and Water Management 

2022)

Adaptation

Mitigation

Support for four-fold growth of the offshore renewable 
wind sector. Consideration of the location of climate 

change refuges (temperature) for particular species in 
the characterisation of areas within the plan and 

proposing priority areas for nature.

Orkney Islands, Scotland
Orkney Islands Regional Marine Plan 
(Consultation Draft, Orkney Islands 

Council 2023)
Mitigation

Policy identifies areas to grow the renewable sector, to 
meet net zero targets and minimize impacts on nature.

Rhode Island, United 

States of America

Rhode Island Special Area Action Plan 

(Fugate 2012, Olsen, McCann and 

Fugate 2014)
Mitigation

Identifies priority areas for the offshore wind sector 

resulting in the successful implementation of the first 

offshore wind farm in the United states.

SW of England, England

South West Inshore and Offshore 
Marine Plan (Department for the 

Environment Food and Rural Affairs 
2021)

Adaptation 

Mitigation

Climate change is a strategic theme within the plan, 
which incorporates three specific climate change 
adaptation policies focused on flood and erosion 
defence, carbon sequestration, enhancing climate 

change resilience of activities and ecosystems.

Forthcoming: Queirós et al. The opportunity for climate 
action through climate-smart Marine Spatial Planning

Examples of climate action 

through MSP



Example of climate mitigation through MSP: Ireland
MSP policy: Minimising impacts on seabed areas sequestering carbon



Example of climate adaptation through MSP: Seychelles
MSP policy: zoning plan limits activities in areas less affected by warming, which are protected for biodiversity.



Marine Spatial Planning cycle

Example: Marine planning cycle in England.

Link to wider climate change policy 
ы ĬċƓƣċƣŔŸŰШÂũċŰƚЯШŰĲƣШǍĲƖŸвь

Consideration of climate change 
evidence at all stages of cycle

Climate -specific objectives (policies) 
included in plan (9)

I&M should include indicators to track 
ĬĲũŔƻĲƖǃШŸŉШƓũċŰќƚШĦũŔůċƣĲШŸĤŢĲĦƣŔƻĲƚ

LEADS TO, AND IS DRIVEN BY,  CLIMATE ACTION

Forthcoming: Queirós et al. The opportunity for climate action through climate-smart Marine Spatial Planning



Climate-Smart Marine Spatial Planning cycle

Enablers

? ? ? ?



Intersessional writing sessions
Nations 20

Online 
participants

51

Offline
participants

17

Organising committee Name Affiliation Country

Caitirona nic Aonghusa Marine Institute Ireland

Ana Queiros Plymouth Marine Laboratory UK

Talya Ten Brink University of Rhode Island USA

Katerine Yates University of Slaford UK

Riku Varjopuro SYKE Finland

Luz Rodriguez Plymouth Marine Laboratory UK

Vera Koespel University of Hamburg Germany

Liz Talbot Plymouth Marine Laboratory UK



WCCCMSP: real-life perspectives of marine planners & marine climate change experts

Session Slido  Questions

1: How does climate change affect MSP?

As a planning expert/stakeholder, does, and how does, climate change 
evidence influence your process/work?

At which stage of the planning process do climate change considerations 
come into focus? 

ƖĲШƣőĲƖĲШĲǂƓĲƖŔĲŰĦĲƚШǃŸƨќƻĲШőċĬШƽőĲƖĲШĦũŔůċƣĲШĦőċŰŊĲШőċƚШŔůƓċĦƣĲĬШǃŸƨƖШ
MSPs in unexpected ways you did not expect? 

2: How is climate change adaptation and mitigation 
being captured by MSP around the world?

What additional challenges to planning does climate change raise?

What type of climate change adaptation and mitigation measures do you 
see (or would like to see) implemented as part of the planning process? 

what are key stumbling blocks/enablers in the planning process that you 
see as hindering/supporting the implementation of the above? (at planning 
level; on communication). 

3: How does MSP contribute to the implementation 
of international climate action (adaptation and 
mitigation)?

cŸƽШƣŸШũŔŰťШƣőĲШ~ÉÂќƚШĦũŔůċƣĲШċĦƣŔŸŰƚШƽŔƣőШĦũŔůċƣĲШċĦƣŔŸŰƚШŔŰШĤƖŸċĬĲƖШ
ocean governance and sector policies?

Are there success stories about how planning has been used to stimulate 
climate action in the international arena?

How can planning help address challenges in international waters?



Climate-Smart Marine Spatial Planning cycle

Enablers

Evidence Communication Resources Governance



Enablers & blockers

Forthcoming: Queirós et al. The opportunity for climate action through climate-smart Marine Spatial Planning



Climate change evidence: local and indigenous knowledge
Often under-represented, can perceive  change and advise on how plans can address/ are addressing change

Pairing of Indigenous 

knowledge and ñwesternò 
science to develop Marine 
Spatial Plans in Canadaôs 

Northern Shelf Bioregion.

Includes conservation of blue 
carbon habitats measures 
(mitigation), and recognises 

that conservation stimulates 
fisheries 

(resilience/adaptation).

Participatory mapping w/ local 

communities in Zanzibar Arch.

Communities perceived 

change, some of it associated 
with SLR & bleaching, 

agreeing with climate 
modelling projections, 
used to inform MSP.

(academic study)



Evidence: what is needed & by whom?

Forthcoming: Queirós et al. The opportunity for climate action through climate-smart Marine Spatial Planning



Plenty of evidence. Limited climate action in MSP

Capability gaps have delayed uptake of climate evidence 
into the design of MSP.



More than warming



Ecological responses



Climate modelling analyses not necessarily useful to inform industry consultations related to policy/ planning 
design (short cycles) and mismatched to shorter-term sectoral objectives.

 
Complexity of climate evidence (length, format, visuals) must be appropriate 

to consultations involved in planning & broader policy design.

Tailored approach needed to increase ocean-climate literacy in MSP & promote buy in for climate action.

љÑĲůƓĲƖċƣƨƖĲЮŊŸĲƚЮƨƓЮǂЮĤǃЮΥΤΣΣдѠ

љpH goes down y by 2100њ

љÉƓĲĦŔĲƚЮǂЮċĤƨŰĬċŰĦĲЮĬĲĦƖĲċƚĲƚѠљĬŸĲƚШŔƣШůċƣƣĲƖењ

џőŸƽЮĬŸĲƚЮŔƣЮċŉŉĲĦƣЮůǃЮƓũċŰŰŔŰŊЮċƖĲċлњ

љwhat can I do to protect jobs, economic development, investment?њ
Capability Gap: mismatch 

between CC evidence format and 
MSP needs



Decision-support systems in climate-smart MSP: Sweden
Symphony MSP decision-support tool developed by the Swedish Agency for Marine & Water Management.
Usable data product: reports climate change refugia information based on temperature & pH (exposure)

havochvatten.se/download/18.52d593d41624ea1d549cfe1d/1708680065493/rapport-symphony-integrerat-planeringsstod-for-statlig-havsplanering-utifran-en-ekosystemansats.pdf

Contact: Jonas Pålsson
https://tinyurl.com/y3ax9zuf

MSP scenario comparison ï assesses cumulative impacts of activities. 

Includes climate pressure.

https://www.havochvatten.se/download/18.52d593d41624ea1d549cfe1d/1708680065493/rapport-symphony-integrerat-planeringsstod-for-statlig-havsplanering-utifran-en-ekosystemansats.pdf


Infographic            Summary for Policy Makers            Early Warning System

Decision support systems in climate-smart MSP : UK

Contact: Ana Queiros anqu@pml.ac.uk @mspace_uk

MSPACE Co-developed by scientific consortium, leading UK planning agencies & other gov depts.

Early Warning System identifies sector-specific climate change refugia. Data products are being supplied to MSP-specific DSTs.
Cumulative impacts (human impacts + climate change)
https://www.mccip.org.uk/all-uk/solutions/mspace

mailto:anqu@pml.ac.uk


MSPACE climate data product

Å Data gathering
Å Ocean climate modelling representative of the 

environment for key sectors (sensitivity & exposure, 
ecosystem wide)

Å Can test out management scenarios

 

            

Climate change modelling data analysis 
(sector specific climate signal detection)

Example: Queiros et al. 2021 GCB

Data product 1: sector-specific

Å Climate change hotspots

Å Climate change refugia

Å Bright spots

Sector-specific climate resilience maps
Å Short/Medium/Long term
Å Different scenarios

Å Focus on different sectors

Gatherrelevant GIS data for  
MSP

Å Cross-sectoral analysis

Data product 2: climate
sensitivity & MSP GIS maps
Å Develop solutions 

underpinning climate-smart 
decision making

Å No regrets decisions?

Decision-support system in climate-smart MSP : UK



Early Warning System usable data product in climate-smart MSP: report location of 
long-term climate change refugia for different  sectors (including nature conservation).

Pelagic megafauna

Pelagic aquaculture

Benthic aquaculture

Benthic fisheries
Benthic megafauna

Benthic habitats

Pelagic fisheries

Seabed carbon / climate services

Contact: Ana Queiros anqu@pml.ac.uk @mspace_uk
Figures: Long-term climate change refugia (high agreement between scenarios) for different sectors.

mailto:anqu@pml.ac.uk


Enablers & blockers

Forthcoming: Queirós et al. The opportunity for climate action through climate-smart Marine Spatial Planning



Annex 1: Model validation of climate data products ς improves confidence in modelling.

Source: Susan Kay, Sevrine Sailley, John Aldridge, Robert McEwan, Liz Talbot, Robert Wilson 2023. Early Warning System report Annex 

1: validation of model datasets used in   Early-warning system. 60 pp.

Example Table: Extract of model confidence assessment.

UK EEZ England Wales Scotland
N. 

Ireland

Surface dissolved oxygen

Surface sea water pH

Surface sea water potential temperature

Surface sea water sal inity

Surface thermal fronts

Heatwave duration

Water column sum  of phytoplankton carbon

Net primary production

Potential  Energy Anomaly (stratification)

Water column sum  of phytoplankton carbon

Bottom dissolved oxygen

Bottom non-liv ing organic carbon

Bottom  saturation state of aragoni te

Bottom sea water pH*

Bottom sea water potential temperature

Bottom sea water salinity

At lantic cod - Gadus morhua

Haddock - Melanogrammus aeglefinus

European hake - Merluccius merluccius

Common squid - Loligo forbesii

Common sole - Solea solea

Saithe - Pollachius v irens

Whit ing - Merlangius merlangus

Blue mussel - Myti lus edulis

Sediment carbon (available and refractory)

Depth of the oxygen horizon

Brown crab - Cancer pagarus

Common shrimp - Crangon crangon 

European plaice - Pleuronectes platessus

Decision-support system in climate-smart MSP : UK



Enablers & blockers

Forthcoming: Queirós et al. The opportunity for climate action through climate-smart Marine Spatial Planning



Communication in climate-smart MSP: Orkney Islands, UK
Integrative MSP: Orkney Marine Planning Advisory Group (multiple stakeholder forum) provides expert advice and guidance to 

the Orkney Islands Council, to inform the plan-making process. Climate change I policy objective.



Communicating evidence for climate-smart MSP: translating climate impacts

Translation of climate evidence into economic metrics can help create social license for climate action & help meet planners needs.

�^�Z�}�Á�����}���•���]�š�����(�(�����š���u�Ç���‰�o���v�v�]�v�P�����Œ�����Mέ

άwhat can I do to protect jobs, economic development, investment?έ

Helps understand how climate action may help deliver other planning goals: 

enhance stakeholder buy-in.


