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Anticipating the effects of CO2 on climate has been a research issue for several 
decades, and remains the focus of ongoing scientific assessments. An early assessment 
was the “Charney report” published in 1979. It was prescient both in its assessment of 
the effects of increasing CO2 on climate (the climate sensitivity) but also in its 
identification of the key uncertainties. The insights of the report were not an accident. 
Rather they reflected the power the report's authors gained through their physical 
understanding of the climate system, which was built up through the use of theory, 
simple models and General Circulation Models. 

In this talk, we will discuss the progress achieved in our assessment of long-term climate 
change since the Charney report. We will suggest that this progress continues to be 
paced by our ability to develop physical understanding, and that this understanding 
continues to be developed through the use of a spectrum of models, often in very 
idealized settings. Results from a range of WCRP projects will illustrate how a better 
understanding of the physical processes that control the response of clouds and of the 
large-scale circulation to increased CO2 remains crucial to improving assessments of 
long-term climate changes. Recommendations for future research will be proposed. 
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