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            Abstract
There is a Brief Communications Arising (01 March 2007) associated with this document
The magnitude and impact of future global warming depends on the sensitivity of the climate system to changes in greenhouse gas concentrations. The commonly accepted range for the equilibrium global mean temperature change in response to a doubling of the atmospheric carbon dioxide concentration1, termed climate sensitivity, is 1.5â€“4.5â€‰K (ref. 2). A number of observational studies3,4,5,6,7,8,9,10, however, find a substantial probability of significantly higher sensitivities, yielding upper limits on climate sensitivity of 7.7â€‰K to above 9â€‰K (refs 3â€“8). Here we demonstrate that such observational estimates of climate sensitivity can be tightened if reconstructions of Northern Hemisphere temperature over the past several centuries are considered. We use large-ensemble energy balance modelling and simulate the temperature response to past solar, volcanic and greenhouse gas forcing to determine which climate sensitivities yield simulations that are in agreement with proxy reconstructions. After accounting for the uncertainty in reconstructions and estimates of past external forcing, we find an independent estimate of climate sensitivity that is very similar to those from instrumental data. If the latter are combined with the result from all proxy reconstructions, then the 5â€“95 per cent range shrinks to 1.5â€“6.2â€‰K, thus substantially reducing the probability of very high climate sensitivity.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
Palaeoclimatic records compared to a climate model simulation.
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Figure 2: 
Northern Hemisphere mean radiative forcing.
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Figure 3: Estimated probability density functions (PDFs) for equilibrium climate sensitivity to CO2 doubling (in K).
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        Editorial Summary
Back to the future
The scale of any future global warming will depend on the sensitivity of the climate system to changes in greenhouse gas concentrations. Past climate is a useful guide to future events and now a new estimate of climate sensitivity, based on reconstructions of Northern Hemisphere temperature in the pre-industrial period 1270â€“1850, provides the best guide yet. It was thought that the upper limit of climate sensitivity (global mean temperature change due to CO2 doubling) was between 7.7 Â°C and above 9 Â°C. But the new model suggests a small probability that climate sensitivity will exceed 6.2 Â°C.
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