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The problem: 
•  It is not clear what quantifying uncertainties 

mean when large systematic differences exist 
between a model and observations (i.e. biases). 

•  If biases do not affect feedbacks, they would 
not add to spread in predictions. Biases are 
removed by looking only at predicted changes.  

•  If biases do affect predictions, the information 
about biases should be taken into account 
when measuring model likelihood. 



Correlation between model bias and scatter in level of  
warming when CO2 is doubled. 

If biases do not affect feedbacks, correlation should be 0. 



Global	
  warming	
  experiments	
  

•  Couple	
  cam3	
  to	
  a	
  “slab”	
  ocean	
  
•  Calculate	
  ocean	
  effects	
  of	
  ocean	
  heat	
  
transports,	
  apply	
  as	
  heat	
  flux	
  to	
  base	
  of	
  slab	
  
ocean.	
  	
  Allows	
  model	
  to	
  reproduced	
  observed	
  
SSTs.	
  

•  We	
  chose	
  to	
  keep	
  this	
  heat	
  flux	
  field	
  the	
  same	
  
in	
  all	
  global	
  warming	
  experiments.	
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conclusions 
•  Biases important to take into account when 

calculating model likelihood. 
•  Need to know which biases affect predictions. 
•  Surprising level of interaction with ocean heat 

fluxes to maintain atmospheric model skill. 
•  We need a new strategy to test how models can 

be tested against data. Current strategy allows 
significant errors to emerge after testing. 


