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•  How do volcanoes affect climate?  

•  Name two important volcanic eruptions in the past two hundred years. 

Historical Climate: Volcanoes and Sunspots  

•  How do sunspots affect climate?	



•  In what way do sunspot cycles before the 20th century imply a Sun-
climate connections?	





Famous Volcanic 
Eruptions 

Tambora, 1815 

Agung, 1963 

Krakatau, 1883 

Toba, 71,000 BP 

Pinatubo, 1991 

Lakagígar, 1783 

Santorini, 1628 BC 
Etna, 44 BC 

St. Helens, 1980 El Chichón, 1982 



Major volcanic eruptions of the past 
250 years 



•  Will hot lava flows produce warming effects?   



mac01.eps.pitt.edu/harbbook/c_iii/chapter_3b.htm 

Fire fountains from Kilauea volcano in Hawaii 

•  Will forest fires and smokes caused by volcanoes affect climate?   



Laki, Iceland, erupted 1783-1784 

•  Will beautiful landscapes created by volcanic eruptions affect climate?   



Mt. Erebus, Oct. 3, 2004 

•  Will a quiescent volcano affect climate?   
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How does volcano affect climate?	











Volcanoes produced the atmosphere and the 
oceans 
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EFFECTS OF LARGE EXPLOSIVE TROPICAL 
VOLCANOES ON WEATHER AND CLIMATE 



EFFECTS OF LARGE EXPLOSIVE TROPICAL 
VOLCANOES ON WEATHER AND CLIMATE 



EFFECTS OF LARGE EXPLOSIVE HIGH-LATITUDE 
VOLCANOES ON WEATHER AND CLIMATE 



Tambora, 1815, produced the 
“Year Without a Summer” (1816) 



Mann et al. (2000) 

Tambora in 1815, together with an eruption from an unknown volcano 
in 1809, produced 

the “Year Without a Summer” (1816) 



In the summer of 1992 
the ice on Hudson Bay 
melted almost a month 
later than normal. 

The Pinatubo Bears 

“That had a dramatic effect on the bears,” Ian 
Stirling says.  “They were bigger, they were 
heavier, they had more cubs, the cubs survived 
better.  And the cubs that were born in that year, 
we call them the Pinatubo bears, because so many 
of them survived from that particular year class.”   



Volcanic sulfate in 
ice cores gives 
record of past 

climate forcing from 
volcanic eruptions 



Genin et al. (1995) found 
coral death in the Red Sea 
in the winter following the 

Pinatubo eruption. 

Cooling induced mixing, 
bringing nutrients which 
produced an algae bloom, 

which smothered the 
coral. 

a. Dec. 15, 1994 (normal) 

b. April 6, 1992 (after 
         Pinatubo) 



El Chichón, 1982 

Sunset 

Madison, 
Wisconsin 

May, 1983 

Photograph by Alan Robock 



•  How do sunspots affect climate?	



•  In what way do sunspot cycles before the 20th century imply a Sun-
climate connections?	





Little 
Ice Age	







Fig. 12-7 

Third Assessment Report of the IPCC (2001): 
General circulation model results 



Fig. 12-7 

Third Assessment Report of the IPCC (2001): 
General circulation model results 



Third Assessment Report of the IPCC (2001): 
General circulation model results 

Fig. 12-7 

Pinatubo 
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