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which the instrumental record is too short. 
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New for AR5 

Neanderthals died out 
~24,000 years ago 

Homo Sapiens evolved 
~200,000 years ago 

Earliest hominid tools in UK 
~800,000 years ago 

Great Pyramid of Giza 
~4500 years ago 
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New for AR5 
Today’s CO2: 
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CO2 in year 2100?: 
936 ppm 
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Today’s CO2 

Range of ice core CO2 

CO2 in 2100? 
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(1)  To place current and future changes in the broader perspective of natural past changes. 

The ‘Hockey Stick’ curve 
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Temperature change, 2100? Temperature change, 21,000 years ago, 
Last Ice Age. 

Temperature change, 3 million years ago, 
The ‘mid-Pliocene’. 

Temperature change, 55 million years ago, 
The ‘Early Eocene’. 
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 “Climate sensitivity” is usually defined as the global mean 
temperature change given a doubling of CO2. 

 Useful metric 

 Can be estimated using models, which have strengths and 
weaknesses. 

 Consideration of uncertainties is essential. 

 AR4: “likely to be in the range 2 to 4.5°C with a best estimate 
of about 3°C, and is very unlikely to be less than 1.5°C. “ 

 AR5: “likely in the range 1.5°C to 4.5°C with high confidence, 
extremely unlikely less than 1°C (high confidence) and very 
unlikely greater than 6°C (medium confidence).  
BUT..... 



 
models neglect many processes…. 
 
 
 
 
 
 
 
 
 
 
EARTH SYSTEM SENSITIVITY – long-term response to sustained 
elevated CO2 concentrations, including all feedbacks. 
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(3)  To document components of the system for which the instrumental record is too short. 

Vegetation from palaeobotanical (e.g. pollen) data 

Sea level from geological (e.g. Ancient shoreline) data 

“Earth system sensitivity over millennia timescales including 
longterm feedbacks ...could be significantly higher than CS.” 

 



Chapter 7: Clouds and Aerosols 
 
 

“Geoengineering refers to a broad set of methods and technologies 
that aim to deliberately alter the climate system in order to alleviate 
the impacts of climate change”.  

Geoengineering 

“CDR” 

“SRM” 



 CDR methods could provide mitigation of 
climate change if CO2 can be reduced, but there 
are uncertainties, side effects and risks, and 
implementation would depend on technological 
maturity along with economic, political and 
ethical considerations. 

 
 SRM remains unimplemented and untested 
but, if realisable, could offset a global 
temperature rise and some of its 
effects....Numerous side effects, risks and 
shortcomings from SRM have been identified.  
 

Geoengineering 


