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What assumptions are we making?



Model mean global
mean temperature
change for high
emission scenario
RCP8.5

Model mean global
mean temperature
change for low 
emission scenario
RCP2.6
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IPCC AR5 (2013)

(1) Human Behavior



Deser,	  Knu*,	  Solomon,	  Phillips:	  Nature	  Climate	  Change,	  2012

(2) Butterflies and hurricanes
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(2) The devil in the grid box 
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32 Parameters

332=2 trillion simulations

Global energy production  
for  

3 million years
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Bayesian Approach to Dealing with Uncertainties 

• Requires a large sample of 
projections and a way of 
specifying the prior – develop an 
emulator 
• Likelihood based on comparison 
with present-day and past climate, 
climate variability and climate 
change 
• This study based on HadCM3 
model constrained by obs of 
mean  T,  P,  RH,  Energy  fluxes…   
• Projection onto truncated 
multivariate EOF space  
• Discrepancy from CMIP MME to 
represent  ‘structural’  uncertainty Sexton DMH, JM Murphy, M Collins, M Webb, 

Multivariate prediction using imperfect climate models 
part I: Outline of methodology. Climate Dynamics, 2013 
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Raw PPE Histogram



History Matching

Figure: Danny Williamson
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Masson et al (2011)

DissimilarityModel Similarity



1. Adding a replica of an 
existing ensemble member 
should not change the result

2. Adding a model of Venus to the 
ensemble should not change the result

A challenge for multi-model analysis 



adapted from Sanderson et al (submitted)
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Or elimination?



How many models are there?



And how many should we use?



Questions?


