
Scaling up experimental climate change research: 
 

from individuals to the ecosystem 
(an ecologist’s point of view) 

 

Ana M Queirós, José Fernandes, William WL Cheung, Manuel Barange & Steve Widdicombe 

 

 

W1. ICES-PICES-IOC ,  Effects of Climate Change on the World’s Oceans, 22nd-27th of March 2015,  Santos Brazil 

W1: Addressing uncertainty in projecting climate change impacts in marine ecosystems 
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How confident are we of the robustness and usefulness of projections 

to inform climate change adaptation and mitigation strategies in the 

context of ecosystem-based management of marine resources? 

Workshop call 

Internal variability 

Plasticity  in predator-prey behaviour 

Resource use, individual energy budget, mortality, community 

structure and species distribution  
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Impacts of ocean acidification and warming 

 

 

             OA and CC            

Impacts of ocean acidification 

Sources: Kroecker et al. 2013 Glob Change Biol 

 Ocean Acidification International Coordination Centre 

dependence on (and type of) calcifying structures 

life-stage 

ability for acid-base regulation 

life-cycle 

Warming: increased metabolic rates 

size + O2 demand 

stronger + variable  

Short term 

Single stressor 

http://www.iaea.org/ocean-acidification 

Single, individual level responses 

 

Single generation 

No trophic complexity 
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Short term 

Single stressor 

Single, individual level responses 

 

Single generation 

No trophic complexity 

14 months  

3 trophic levels  

Recent work 

 

 

Source: Queiros et al. 2015 Glob Change Biol 21:130-143 

8 processes 

  Nucella lapillus 

acidification x warming 

2 generations  
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              Ecosystem 
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Plasticity in behaviour 

 

 

                Plasticity 

Source: Queiros et al. 2015 Glob Change Biol 21:130-143 
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Uncertainty  

 

 

                  Internal variability 

Individual 

Community 

Energy budget 

Mortality 
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                 Future work 

Improving projections under climate change  

 

 

Sources: Queiros et al. 2015 Glob Change Biol 21:130-143; Queiros et al. in press   

How confident are we of the robustness and usefulness of projections 

to inform climate change adaptation and mitigation strategies in the 

context of ecosystem-based management of marine resources? 

Long term experiments 

Increase the trophic complexity of 

experimental climate change research 

Multiple responses  

Multiple stressors 
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