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Questions	
  

•  How much does climate vary naturally?	


•  How frequent and severe were past 

droughts, fires, and floods?	


•  How did they impact past human societies?	


•  How did warming impact water	


	

resources in the past? 	





We’ve entered the 4th year of drought	









Shasta Reservoir	



Reservoirs low (~ 45% average statewide)	









The	
  Dust	
  Bowl	
  Drought	
  
	
  in	
  CA:	
  1928-­‐1935	
  

	
  
Similar	
  drought:	
  1987-­‐1992	
  



1938	
  Orange	
  County	
  	
  
(Santa	
  Ana	
  River)	
  

20th century floods	



1955	
  Santa	
  Cruz	
  	
  
(San	
  Lorenzo	
  River)	
  

And others:  1969, 1983, 1997, 2006…	





Previous ice age	

 interglacial	















Freshwater 



SF	
  Bay	
  sediment	
  
core	
  
	
  
• 	
  date	
  with	
  14C	
  
• Separate	
  fossil	
  
shells	
  
• Chemistry	
  
reflects	
  salinity	
  



Changes in salinity reflected in marsh vegetation	





Medieval Warm	


Period (dry)	





Tree rings	


Lake sediments	


Floodplain cores	


	


	


SF Bay/marsh 	


Sediment cores	


	


SF Bay watershed	





(Stine, 1990)	
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Submerged tree-stumps	


	


- A.D. 900-1100	


- A.D. 1200-1350	


	



Stine (Nature, 1994)	



“Medieval megadroughts”	





(from Swetnam et al., 2008)	





Mesa Verde, SW Colorado	



Montezuma Castle,	


central Arizona	







Earlier megadrought 6000-4700 years ago	





Lake Tahoe level was much lower	





•  Buried	
  mud	
  cracks	
  
•  Fossils	
  of	
  land	
  plants	
  





(historical reconstructions from Mock, 2006)	









	


	


	


	


	


	


	



CA Coast:	


Santa Barbara Basin	



Sacramento Valley 
floodplain sediments	



	


	


	


	


	


	


	







Future warming predicted will cause more drying…	








