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Climate
change



Ocean warming



Acidification



Extreme events



Winds 
and 
currents



E C C W O  ( 2 0 1 8 )



3 billion people



Different uses, different impacts

www.nature.com/articles/ngeo2821

www.openbookpublishers.com/books/10.11647/obp.0395/chapters/10.11647/obp.0395.08

http://www.nature.com/articles/ngeo2821
http://www.openbookpublishers.com/books/10.11647/obp.0395/chapters/10.11647/obp.0395.08
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Climate-smart 
planning



<integrates climate-
related knowledge, is 
flexible and adapts to 
changing conditions, 
and supports climate 
adaptation and 
mitigation actions=

Climate-smart MSP

Frazão Santos et al. 2024



Moving towards

Climate-smart MSP



Climate-smart MSP



F R A Z Ã O  S A N T O S ,  A G A R D Y  &  G I S S I  
B O O K  C H A P T E R  I N  P R E P .  

Why do we need 
to address 
climate change 
in MSP?



Properly addressing and 

integrating climate effects 

is vital to keep ocean plans 

viable, relevant, and useful

in the long term

When developed with 

explicit climate-related 

considerations, MSP can 

support climate adaptation

and mitigation actions



Integrating climate 
change into MSP 
4
How to?



Practical 
Guidance
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MSP Key 
Priorities
UNESCO and EC 2022,

MSP Roadmap

Frazão Santos et al. 2020, 
Nature Sustainability
Frazão Santos et al. 2023, in press, 
Marine spatial planning in the age of climate change

Climate-smart MSP

1. 
Prioritizing 

ecosystem 

health

5. 
Develop 

proactive, 

future-looking 
plans 

7. 
Balancing 

flexibility and 

legal certainty

9. 
MSP and 

climate-related 

policies

2. 
System 

interactions 

and dynamics

10. 
Building 

common 

narratives

10 Key components

4. 
Integrate 

climate-related 

knowledge

8. 
Supporting 

climate 

adaptation 
and mitigation 

actions

6. 
Supporting 

flexible and 

adaptive 
planning 

3. 
Social data, 

equity and 

change
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Future-looking 

plans

7. 
Balancing 

flexibility and 

legal certainty

9. 
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System 

interactions 

and dynamics
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common 
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4. 
Integrating 

knowledge 

on climate 
change

8. 
Supporting 

climate 

adaptation 
and mitigation 

actions

6. 
Supporting 
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adaptive 
planning 

3. 
Social data, 

equity and 

change

Operational 
pathways
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Foundational 
principles



into MSP, identifying 
expected climate impacts, 
risks, and opportunities 
(environmental, social, 
economic)

4.

Integrate 
climate-
related 
knowledge



that explore future 
scenarios and can be 
used to stress-test 
ocean plans

5.

Develop 
proactive, 
future-looking 
plans



to ensure MSP’s 
ability to face 
uncertainty and adapt 
to moving biophysical 
features and uses

6.

Promote 
adaptive and 
dynamic 
planning 



to address the tension 
between the human 
need for predictability 
and moving biophysical 
resources

7.

Balancing 
flexibility with 
legal 
certainty



and prioritize space 
allocation to support 
climate mitigation and 
adaptation actions

8.

Identify 
ocean-based 
climate 
solutions



as the primary 
strategy for MSP 
decision-making, 
acknowledging that to 
be climate-smart MSP 
needs to sustain the 
ecosystems on which 
it relies

1.

Prioritizing 
ecosystem 
health



to promote an 
integrated and 
systems view for 
ocean planning

2.

Understand 
system 
interactions 
and dynamics



Reinforce the 
importance of social 
knowledge, equity and 
change in co-developing 
sustainable ocean plans

3.

Social 
knowledge, 
equity and 
change



to support the 
integration of climate 
change into MSP and 
ensure effective 
coordination among 
different policy arenas

9.

Align 
policies for 
MSP and 
climate



with policymakers, the 
private sector, civil society, 
and other integrated ocean 
management stakeholders 
to change perceptions of 
ocean sustainability and 
climate change

10.

Build 
common 
narratives



Deeply 
interrelated

Context specific



<Climate-smartness=



Multiple 
pathways



cfsantos@fc.ul.pt

Funded by the 
European Union

PLanningAnTarctica

Thank you !

www.OceanPlanningLab.com
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