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ENSEMBLES GCM-RCM chains
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Starting point: Model data

Bias  

Goal: Prob. clim. scenarios 
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Climatology
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Black: Observations (E-OBS)
Color: ENSEMBLES GCM-RCM chains

�• Do systematic biases stay constant with time?
-> assumed in most published climate projections (e.g. IPCC AR4)

�• There is evidence that not! (Christensen et al. 2008, Buser

 

et al. 2009)
-> potentially large consequences

CH2011: Constant bias assumption 
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Starting point: Model data

Correlations 

Bias  

Goal: Prob. clim. scenarios 
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ENSEMBLES R2TB
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�• GCM-uncertainty dominates
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CH2011: Assumption that RCM-averages are independent 



12
CORDEX-Meeting Trieste | 21-24 March 2011
andreas.weigel@meteoswiss.ch

Starting point: Model data

Correlations 

Weights   

Bias  

Goal: Prob. clim. scenarios 
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Optimal weights

Effects of weighting
Increase of 
error (MSE)
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Model 2 inifintely

 
better than Model 1
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Worst possible weights

Effects of weighting

Optimal weights

Equal weights

Increase of 
error (MSE)

Decrease of 
error (MSE)

Benchmark

Both models 
have same skill

Model 2 inifintely

 
better than Model 1

Weigel

 

et al,

 

2010, J. Clim.
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Effects of weighting

Optimal weights

Equal weights

Increase of 
error (MSE)

Decrease of 
error (MSE)

Benchmark

Both models 
have same skill

Model 2 inifintely

 
better than Model 1

Random weights

Weigel

 

et al,

 

2010, J. Clim.CH2011: No skill-based weights 
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Starting point: Model data
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Goal: Prob. clim. scenarios 
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CH2011: Bayesian algorithm of Buser

 

et al. (2009) 
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Bayesian model of Buser
 

et al. (2009)
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Starting point: Model data

Correlations 

Weights   

Statistical model 

Prior of model error 

Bias  

Goal: Prob. clim. scenarios 
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CH2011: ENSEMBLES model chains fully sample model uncertainty 
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Starting point: Model data

Correlations 

Weights   

Statistical model 

Prior of model error 

Natural variability 

Bias  

Goal: Prob. clim. scenarios 
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Approach: 1. Filter out internal variability (Hawkins and Sutton 2009) 
2. Bayesian model combination  
3. Re-add internal variability

Discrepancies not only due to 
model error, but also due to 
internal decadal variability
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2011, in prep.
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Starting point: Model data

Correlations 
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Prior of model error 

Natural variability 

Bias  

Goal: Prob. clim. scenarios 
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Correlations 

Weights   

Statistical model 

Prior of model error 

Natural variability 

Bias  

Goal: Prob. clim. scenarios 

Starting point: Model data

CH2011:

�“Projection intervals 
should be interpreted 
as possible ranges of 

future climate 
evolution, which are        

consistent with the data 
at hand but may 
change as more 

information become 
available and more 

sources of uncertainty 
are included.�“
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