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PAST CLIMATES, A KEY TO THE FUTURE
Do we have good analogues for the future global warming ?
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Interglacial diversity in time and space

East Asian summer monsoon
Guo et al., 2009
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Hays et al., Science 1976 
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Berger et al., Ambio 1997, Science 2002, Surveys in Geophysics, 2003



Future climate under constant CO2 scenarios
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MIS11 : 
an analogue for the future
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Archives of climate in Antarctica

EPICA community members, Nature, 2004
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Berger and Loutre, 2002



Berger and Loutre, Science 2002
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Astronomical parameters : 
an analogue for the future

Berger, 1978



MIS-1 5.5 7.5 9.3 11.3 13.1 15.1 17 19 21.3 23
6 123 239 329 405 501 575 696 780 858 952

11 127 242 335 409 506 579 693 788 865 959

Luthi et al., 2008
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Fig. 5. Insolation at each interglacial (NHS at P) minus the insolation calculated from the orbital 
parameters averaged over the last 9 interglacials  e = 0.0328   obl =  23.82

0.0196                                  24.15 0.0394                                 24.04 0.0340                                 23.26

0.0315                                  24.24 0.0193  23.78        0.0340                                  23.38

0.0472 24.17       0.0452                                  23.44        0.0262                        24.00

Berger, 1978; Yin and Berger, 2012



CO2eq deviation from the average of the last 9 interglacials
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Average CO2eq: 266 ppmv

EPICA community members, Nature, 2004; Yin and Berger, Nature geoscience, 2010



Relative importance of GHG and insolation on the warmth intensity is 
different from one interglacial to another.

Global annual mean temperature

Yin and Berger, 
Climate Dynamics 2012
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Insolation-induced annual temperature

GHG-induced annual temperature

Insolation and GHG induced annual temperature

(Yin and Berger, 2012)
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Insolation-induced annual temperature
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Insolation and GHG induced annual temperature

(Yin and Berger, 2012)



ANALOGUES

MIS-19 is the best analogue of MIS-1. If 
MIS-11 is used, we must care that its 
insolation and CO2 play a significant 
opposite role, a situation different from 
MIS-1.

For the Anthropocene, MIS-5 and MIS-9 
may be accepted provided care is taken 
that the astronomical forcing is totally 
different
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