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“Strong insolation in NH summer causes rapid deglaciation”  
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Trigger (change in insolation) with feedback causes ice-sheets... 
to grow and keep growing 

or 
to melt and keep melting 

Ice-albedo feedback 

- Other feedbacks are needed to explain the magnitude of the changes. 
- Greenhouse gases (e.g. CO2 and CH4) seem to be involved.   
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Wobble 
Precession 
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r = 1 is a perfect fit 

r = -1 is also perfect fit 
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r = 1 is a perfect fit r = -1 is also perfect fit 

r = 0 means there is no (linear) relationship between the variables | r | = 0.7 is an ok fit 
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The ice volume time series 

•  the fraction of 18O to 16O in the shells of organisms 
preserved in deep sea sediment cores is proportional to ice 
volume 

• Composite stack from ~ 20 sediment cores  
Imbrie et al., 1984 

More Ice 

Less Ice 

•  maximum correlation of -0.4  
 with a 6 kyr lag of ice volume behind insolation 

           (e.g., low insolation is followed by increased ice)  

•  more ~100 kyr variability in ice volume than in insolation 
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