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Main Topics Covered

role of the Sun in:

- 20th c. warming

- Little Ice Age

- Centennial-Millennial scale climate     

change



Overarching Goal:

to temper “irrational exuberance” about 

the role of solar variability in past 

climate change



In the beginning…..
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BF  (C + V)        =  0.936  (87.7%)

BF  ( C, V, S)   =  0.945 (89.4%) 
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Greenhouse gas forcing has very likely caused most of 

the observed global warming over the last 50 yrs

Based on distinguishing time-space pattern of 

warming between solar and ghg forcing.    

 

However, the response to solar forcing could be 

underestimated by climate models 

Early 20th century warming may have a solar 

contribution, results vary between studies. 

 

Other contributors: early greenhouse gas signal or  

internal variability with warming pattern centered 

around North Atlantic 

 

Conclusions of IPCC Chapter 9 AR4 

(Hegerl, Zwiers et al) about solar forcing in 

the 20 th century  



Melting on Greenland Ice Sheet

R. Braithwaite, Science

12 July 2002
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St. Anselm – Archbishop of Canterbury

(1033-1109), philosopher and theologian

one role of theology involves “faith seeking 

understanding”



St. Anselm – Archbishop of Canterbury

(1033-1109), philosopher and theologian

one role of theology involves “faith seeking 

understanding”

Tom Crowley:   “also solar scientists?”
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Causes?

- natural variability, chaos?

- “natural forcing” – sun, volcanism?

- carbon dioxide?





Surface Temperature

Ocean Heat Content
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Tambora Volcano 
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BF  ( C +  V)       =  0.686  (47.1 %)

BF  ( C, V, S)     =  0.711 (50.6 %) 
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Apollo Heat Flow Experiments (HFEs)

Heat Flow Experiments (HFEs) from Apollo 15 & 17 show very small thermal 

diffusivity of lunar regolith 10-8m2/s, 100 X smaller than that of Earth’s crust.

Temperature anomalies as 

response to two scenarios of 

reconstructed TSI at the equator, 

mid-latitude and near south pole.



“Hope springs eternal in the human

breast”   Alexander Pope



10 year bandpass at 512years peak with 10 years low resolution
(intra-interpolate Y2K data into 10 year resolution) 
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Source:  Steven Obrochta, U. of Tokyo 



Main Conclusion:

Solar Imprint on Climate – Overstated 

For Little Ice Age but sometimes detected on longer time

scales in composite records and in some local records

present but not necessarily dominant





































Volcanoes vs temperature
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Volcanoes vs Little Ice Age Temperatures
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