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Boundary conditions over the past 1500 years



Climate modelling and proxy data

• The CSIRO Mk3L climate system model (Phipps et al, 2011a,b)

– Atmosphere-land-sea ice-ocean general circulation model

– Multiple transient simulations of the past 1500 years

– Orbital, greenhouse gas, solar and volcanic forcing

• Northern Hemisphere temperature reconstruction (Mann et al, 2009)

– Network of 1209 annually- and decadally-resolved proxies

– Used to reconstruct annual-mean NH temperature for 500–2006 CE

• Australasian temperature reconstruction (Gergis et al, submitted)

– Network of 27 annually-resolved terrestrial and marine proxies

– Used to reconstruct Australasian warm-season (September to February)

temperature for 1000–2001 CE



Annual-mean Northern Hemisphere temperature
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Mediaeval Climate Anomaly and Little Ice Age



Warm-season Australasian temperature



Unlocking the secrets of the past...



CMIP5/PMIP3 Last Millennium experiment



Annual-mean Northern Hemisphere temperature



Conclusions

• It’s all about volcanoes (and maybe the sun too).

• Our ability to understand past changes in the climate system

depends upon the availability of reliable boundary conditions to

drive the climate models.

• There is a critical need for better and longer reconstructions of

past changes in solar and volcanic activity.


