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Biodiversity & sustainable blue growth 
under climate change 

are not always mutually exclusive

Part I: In principle
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Understanding & responding to ocean climate change
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More than warming
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Biodiversity responses
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For a given ocean location (lat, long, depth):

• Climate change is a multiple pressure process.

• Climate variables have different directions and magnitudes of change over time as a 
result of climate change (e.g. pH cf. SST, or x cf. y)

• For each variable, change over time has a mean and variability (and specific units)

0

0

Enabling policy to respond to multiple climate stressors?

Responding to multiple pressures 
(changing at different speed locally) 

has been challenging
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Understanding when change matters
Climate signal emergence (lat, long, depth):

• Ocean attribute moves beyond it’s natural range of historical variability

• Allows for the identification of regional sensitivities/vulnerability to individual climate change stressor

• Recent extension allows estimation of ecosystem-level climate signals

For given ocean location (lat, long, depth):

Allows for whole system estimation of strength of climate change signal (including 

consideration for variability). 

Includes as many datasets as deemed relevant to define sector (e.g. species of 

conservation value; species representing majority of landings) 
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Irish “MPAs” under RCP 8.5

Vulnerabilities

Suitability of benthic habitat of conservation interest 

reduced by climate change (hotspots)

Opportunities (within sector) 

Ecosystem-level climate resilient sites hosting benthic 

habitats of conservation value (refugia)

Opportunities (cross-sector synergies)

Climate resilient habitats & new habitats of conservation 

interest (bright spots) emerge in areas where some level of 

protection already exists 

(e.g. “MPAs”; cables & pipelines; wind sector)

Ecosystem level view of conservation under climate change

Reduce conservation cf. blue economy conflict by 
focusing on co-location & win-win scenarios

Credit: Queirós et al. 2021 GCB.
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State-of-the-art ocean climate modelling represents
habitats & species of conservation value

Sector-specific 
spatial random-effects meta-analysis 

of ocean climate modelling

Blue economy GIS data overlay 
allows exploration of within / cross 

sector interactions

Climate
-ready 
spatial 
advice

Climate-resilience maps for ecosystem 
conditions & species underpinning 

conservation mechanisms

Climate change 

hotspots

Bright spots

Climate change 

refugia

Promoting climate-resilient conservation: MPA networks & MSP

Credit: Queirós et al. 2021 GCB

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDhYSs3KLXAhVGXhQKHfryAUQQjRwIBw&url=http://www.euromarinenetwork.eu/membership/organisations&psig=AOvVaw2oZdG8ushGEMTh8O6amH6X&ust=1509809370354558
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju3tTR6qLXAhVL1xQKHfYnBqcQjRwIBw&url=https://commons.wikimedia.org/wiki/File:Regular_heptagon.svg&psig=AOvVaw1CFkRnL2KR8FgGZ39KY65w&ust=1509813207416618


Philippines: https: //www.blue-communities.org/ 

Tanzania: https://solstice-wio.org/Talbot et al. in review 

Queiros et al. in review 

Queiros et al. 2020

Climate-resilient marine ecosystem service management
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Support dynamic & climate-resilient conservation approaches within 
context of blue economy

30 x 30 target: when and 
under which conditions?

Longevity of MPAs?
What fraction of designation 

features remain, where and when?
(Prioritization) 

Conservation targets met through 
co-location with which sectors 

and when? / Where not possible?

Credit: Queirós & Talbot, et al, forthcoming.

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDhYSs3KLXAhVGXhQKHfryAUQQjRwIBw&url=http://www.euromarinenetwork.eu/membership/organisations&psig=AOvVaw2oZdG8ushGEMTh8O6amH6X&ust=1509809370354558


anqu@pml.ac.uk

Promoting climate-resilient conservation within context of 
blue economy

Credit: Queirós et al. 2021 GCB

Analysis of climate change evidence purposely built to seek co-location 
solutions (win-win MSP/MPA/ spatial management scenarios)

Co-designed with planners & others in policy/industry to best fit their needs 
(time, space, format)

Single-metric condenses mulitple climate change stressor evidence in easy 
to use metric and mapped products (useability)

Provides users with information about what can be done 
(and not just what will be lost)
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Biodiversity & sustainable blue growth 
under climate change 

are not always mutually exclusive

Part I: In principle
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Biodiversity & sustainable blue growth 
under climate change 

are not always mutually exclusive

Part II: In practice

(making People part of the solution)
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NATURE-BASED SOLUTIONS FOR THE 
OCEAN UNDER CLIMATE CHANGE: 

(Spatial) ocean management strategies 
that support the natural distribution of 

climate resilience and adaptation potential 
of marine species & habitats.
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NBS 
EMBEDED IN 
MODERN 
ENVIRONMENTAL 
REGULATION

“Commitment to tackling climate and environmental-related challenges 
(…) No net emissions of greenhouse gases in 2050 (…) Protect, 
conserve and enhance the EU's natural capital (…)This transition must 
put people first.” European Green Deal
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NATURE-BASED SOLUTIONS (NBS)

Environmental management approaches that 

deliver benefits to nature whilst helping to address 

societal problems (working with nature).

Benefits for nature AND people.

NOT alternatives to addressing sources of societal 

problems (e.g. promoting carbon sequestration cf. 

decarbonising the global economy).

Deliver benefits for people while causing no loss of 

biodiversity or ecological integrity. 

By placing man front & centre as a beneficiary: can 

help accelerate action that conserves nature and 

limits impact of anthropogenic activities.

Accelerating action toward the UN 

Sustainable Development Agenda. 

International Atomic Energy Agency.

NbS are biodiversity-based strategies that 

conserve nature for people’s benefit, with 

people being active protectors and restorers. 

Seddon et al. 2021 GCB.
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SPATIAL 
MANAGEMENT / 
PLANNING =

CONSULTATION

How do we build buy-in from stakeholders 

for climate-smart conservation?
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1/3 Making people part of the solution:

Translation of climate change evidence to  
support stakeholder consultation and improve buy in

Climate change is multi-dimensional and not always 

tangible to stakeholders.

• Jobs

• Income

• CO2 Emissions

Macro-economic approaches produce easy to understand economic indicators, 
contrasting implementation of climate-smart strategies against BAU

(e.g. changes in spatial management of fisheries or MPA siting).

Make cc evidence tangible and output formats well matched to stakeholder needs.

Increase literacy. Promote buy in.

“Temperature goes up.”

“pH goes down”

“C uptake goes up”

“how does it affect my sector ?”

“what can I do?”
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2/3 Making people part of the solution:
Design NBS that are sensitive to stakeholder values & 

preference systems

Social science approaches can help establish true belief systems 
held by stakeholders, as well as their preferences & needs.

Help refine NBS for climate change that are actionable and work for 
people as well as nature.

Reduce conflict. Promote buy in/compliance.

Developing NBS for fisheries under climate change is not 

just about identifying where fishing is or is not viable 

under climate change.

Queiros et al. 2022. Climate-smart spatial planning assessment in 

support of conservation and blue growth in Da Nang city’s marine 

environment
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3/3 Making people part of the solution :
Co-design

T
im

eExpertise Network 

development

Co-development of solutions

Partnerships 

w/ 

stakeholders

Academic studies

The pace of climate change makes this the time for implementation.

Move beyond from academic-driven problem assessment to working with stakeholders in the 
design of (NB) solutions.

Reach out to your key audience (policy/industry) at project design stage, not at project delivery 
stage. 

Promotes science guided by understanding of challenges & needs of stakeholders/end users. 

Promotes design of solutions with high technological readiness.
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Biodiversity & sustainable blue growth 
under climate change 

are not always mutually exclusive

(make People part of the solution)
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THANK YOU!

Dr Ana Queirós

Senior benthic & climate change ecologist

Plymouth Marine Laboratory

Find me: 

@DrAnaQueiros 

anqu@pml.ac.uk


