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ENSEMBLES GCM-RCM chains
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Climatology Northern Switzerland (1961-90)

Black: Observations (E-OBS)
Color: ENSEMBLES GCM-RCM chains
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» 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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Multimodel projections
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Goal: Prob. clim. scenarios
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ENSEMBLES R2TB
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© Correlation between GCM-RCM-chains
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Multimodel projections

Model value Quantifying
Switzerland probabilities
. - PDF

25

9

2.0

warming
@)
o

1.5

°O 0P

0.5

0.0

CH2011: Assumption that RCM-averages are independent
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Goal: Prob. clim. scenarios
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U  Effects of weighting

Increase of
error (MSE) 0.8 1 - O M2
4 OM1
0.6 -
0.4 -
02 - Random weights

Benchmark 0.0 Equal weights
l -0.2 1 Optimal weights

Decrease of

error (MSE) 0 0.2 0.4 0.6 0.8 1
Model 2 inifintely ' ; Both models
better than Model 1 - have same skill
CH2011: No skill-based weights Weigel et al, 2010, J. Clim.
ancreas weigel@meteommissch f\ NCCR CLIMATE

Swiss Climate Research



Goal: Prob. clim. scenarios
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Multimodel projections
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CH2011: Bayesian algorithm of Buser et al. (2009)
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U Bayesian model of Buser et al. (2009)

Observations CONTROL ~ N(z,...)
Models CONTROL ~ N(u + 3.....) _—

Observations FUTURE ~ Vi — Apu = s
Models FUTURE ~ N'(y +‘+ 3 +. -
| o A
' : - e - T AB
Uk Climate mean during control period 4 .
- : . H
B Systematic bias of model i :
Ap: Climate change signal 2
ABi: Projection error of model i 34
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CH2011: ENSEMBLES model chains fully sample model uncertainty |
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Multimodel projections
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Individual GCM-RCM chains O Chains averaged according to GCM . .
A. Fischer et al, 2011, in prep.
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