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Understanding and quantifying uncertainty
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Examples using climate change impacts on 
biodiversity and ecosystem function
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Sources of uncertainty in projecting climate 
change impacts on fish species distributionschange impacts on fish species distributions
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Validation using contemporary data

A comparison of 
b i d i hobservations and niche 

models of UK bird 
response to contemporary 
climate change suggestsclimate change suggests 
that:

1) Model ensembles do1) Model ensembles do 
better than individual 
models

2) Niche models work 
reasonably well for 
some species, but not p ,
for others

Araujo & Rahbek 2006 
Science



Model intercomparison to help quantify uncertainty in 
climate change impacts on trees:  Beech

Photo:  P. Leadley

Cheaib et al. 2012 
Ecology Letters



Model intercomparison to help quantify uncertainty in 
climate change impacts on trees:  Scots pine

Photo:  P. Leadley

Cheaib et al. 2012 Ecology Letters



Validation using paleo data

Simulation de la recolonisation post glaciaire du hêtre en Europe

Développement du modèle PHENOFIT : Intégration d’une 
migration réaliste à grande échelle ‐ Dir. Isabelle Chuine, CEFE
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Simulation de la recolonisation post‐glaciaire du hêtre en Europe
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SPECIES EXTINCTIONSSPECIES EXTINCTIONS

Golden toad, Costa Rica, 
extinct in the wild since 1989

See Pounds et al. 2006 Nature

Photo:  P. Leadley

Pereira, Leadley et al. 
2010 Science



Key sources 
of uncertaintyof uncertainty 
in predicting 

li tclimate 
change 

impacts on 
biodiversityy

Bellard et al. 2012 
Ecology Letters
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Climate change impacts on C storage in the Amazon
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Validation using experiments

Caxiuana  National Forest Tapajos National Forest 

Hyland Model

Rainfall exclusion 
experiment data

TRIFFID Model

LPJ Model

Galbraith et al. 2010 New Phytologist 



Uncertainty in North America y
feedbacks to 

regional 
GHG 
and SST  regional 
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de Noblet‐
Ducoudré et al. 
2012 J. Climate
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Models of climate change impacts on biodiversity & ecosystems: 
a need for better integration of models and data

Photo:  P. Leadley

Dawson et al. 2011 Science



A long way to go, but a long way already travelled

International 
AssessmentAssessment
Mechanisms

International 
Research
ProgramsPrograms

National 
Research 
Programs


