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Key conclusion of the IPCC AR4: 
 
 
    
   
 
 
 
 
 
 
97% of actively publishing climate experts agree with this 
statement (Anderegg et al. 2010) 

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE 

UNEP WMO 

  “Most of the observed increase in global 
   average temperatures since the mid-20th 
   century is very likely [>90%] due to the 
   observed increase in anthropogenic  
   greenhouse gas concentrations.”  



Auditing the IPCC’s  
attribution statement 

Auditing focuses on accountability: 

1)  Treatment of scientific uncertainties  

2)  Traceability of the assessment 

3)  Logic of the argument 

 



Figure 9.5, IPCC AR4 WG I 

The strong agreement between 
observations and model simulations 
that combine both natural and  
anthropogenic forcing provide  
confidence that: 
 
• observations are correct 
 
• external forcing data is correct 
 
• climate models are correct and  
  agree with each other 
 
• sensitivity of the climate models 
  to increasing CO2 is correct 
 

Natural forcing only 

Natural + anthropogenic forcing 
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AR4 simulations without anomaly adjustment 
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Spiegelhalter and Reisch (2011) 
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Sources of Uncertainty 

•  External forcing:  solar and aerosols 
 
•  Climate sensitivity  

•  Assessment of natural internal variability 



Current understanding of the solar forcing is Svalgaard 
The other curves were used as forcing in TAR, AR4 

Uncertainty: Solar Forcing 
level of understanding: low 

For reference: 20th century CO2 forcing is 1.7 W m-2 



Uncertainty: Aerosol Forcing 
level of understanding: low 

•  IPCC AR4:  The net aerosol forcing over the 20th 
century likely ranges between –1.7 and –0.1 W m–2 

•  Morgan et al. (2006) expert elicitation:                      
–2.1 to –0.25 W m–2  with a much greater range of 
uncertainty (as high as 7 W m-2) 

•  Circular reasoning: Modeling groups selected their 
preferred forcing data sets using inverse modeling, 
whereby  the magnitude of “uncertain parameters is 
varied in order to provide a best fit to the observational 
record.” 

 



 Figure 9.20, IPCC AR4 WG I    
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Uncertainty: Climate Sensitivity 



 Figure 10.2B,  
IPCC AR4 WG I    

Where does     
the “likely”  
range 2-4.5oC  
come from? 
 



 Figure 10.2B,  
IPCC AR4 WG I    

Median values, most likely values (modes) and 5-95% 
uncertainty ranges are shown in Box 10.2, Figure 1b for 
each PDF. Most of the results confirm that climate 
sensitivity is [very unlikely] below 1.5oC.  



 Figure 10.2B, IPCC AR4 WG I    

c) and e) use atmosphere only GCMs.  
Specifically, versions of HAD Atm 
(except for 1 curve with AOGCMS) 



 
 

  

What caused the 
steep warming 

1910-1940? 
 

What caused the 
cooling 1940-1960? 

 

  

Solar variability 
does not work for 
the early warming 

 
Aerosols do not 

explain mid-century 
cooling because 

the cooling is 
larger in the SH 
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Uncertainty: Natural Internal Variability 

  

Atlantic 
Multidecadal 

Oscillation (AMO)  
 
 

  

Pacific Decadal 
Oscillation (PDO)  

 
 



•  Santer et al. (2011):  “Our results show that 
temperature records of at least 17 years in length are 
required for identifying human effects on global-mean 
tropospheric temperature”   

•  Meehl et al. (2011): “We will see global warming go 
through hiatus periods in the future, however, these 
periods would likely last only about a decade or so, 
and warming would then resume.”  

 

Uncertainty: Natural Internal Variability 

Implication:  the 30 year cool period 1940’s to 1970’s 
cannot be explained by natural internal variability 





Gent	  et	  al.	  2011	  

NCAR	  climate	  model	  simula1ons	  for	  the	  IPCC	  

AR4	  
AR5	  

AR4:  Model parameters tuned and forcing selected to 20th century observations 
AR5:  Model parameters tuned to pre-industrial; best estimates of forcing 

* 
* 



Why we should be skeptical of the  
IPCC AR4 attribution statement 

•  Lack of traceability in the “expert judgment” 
assessment 

•  Circular reasoning associated with tuning model 
parameters and selecting forcing to agree with 20th 
century observations 

•  Bootstrapped plausibility of the  
    models, forcing data, and  
    observations 

•  High precision and confidence  
    [very likely] in a non quantitative  
    and imprecise statement [most]. 
 



Key conclusion of the IPCC AR4: 
    
   “Most of the observed increase in global 
   average temperatures since the mid-20th 
   century is very likely due to the observed 
   increase in anthropogenic greenhouse gas 
   concentrations.”  
 
 
 
 

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE 

UNEP WMO 

 

   97% of actively publishing climate experts agree 
   with this statement (Anderegg et al. 2010)    


