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Warm-­‐season	
  Vapor-­‐Pressure	
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as	
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Number	
  of	
  dead	
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  roughly	
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  (FIA)	
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Beetles Bark beetle-induced forest mortality,  1997- 2010 
 
~ 8 % of forest and woodland was affected.   

                    (Williams et al., 2010 PNAS) 
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Area of Moderate and Severe forest fires,  1984- 2008 
 
~ 3 % of forest and woodland was affected.   

                    (Williams et al., 2010 PNAS) 
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The	
  mid-­‐20th	
  century	
  drought	
  extended	
  from	
  1945–1964	
  and	
  caused	
  widespread	
  
tree	
  mortality	
  and	
  some	
  large	
  wildfires.	
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The	
  1899–1904	
  and	
  was	
  also	
  may	
  have	
  caused	
  widespread	
  tree	
  mortality.	
  
From	
  Plummer	
  et	
  al.	
  1904:	
  “The	
  scarcity	
  of	
  precipitaCon	
  [that]	
  has	
  afflicted	
  this	
  region	
  is	
  shown	
  by	
  the	
  
condiCon	
  of	
  yellow	
  pine,	
  alligator	
  juniper,	
  and	
  Arizona	
  cypress,	
  which,	
  as	
  a	
  rule,	
  stand	
  an	
  extreme	
  drought…	
  
Yellow	
  pine	
  is	
  rapidly	
  being	
  killed,	
  as	
  the	
  whole	
  of	
  them	
  are	
  dead	
  or	
  so	
  far	
  diseased	
  as	
  to	
  be	
  beyond	
  
resuscitaCon.”	
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Drought	
  intensity	
  during	
  the	
  past	
  century	
  appears	
  within	
  the	
  range	
  
of	
  expected	
  variability	
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Most	
  severe	
  50%	
  of	
  years	
  during	
  
1200s	
  and	
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Conclusions	
  
•  Southwestern	
  tree-­‐ring	
  records	
  indicate	
  similar	
  year-­‐to-­‐year	
  

growth	
  response	
  to	
  drought	
  stress	
  regardless	
  of	
  species	
  or	
  
loca/on.	
  

	
  
•  Warm-­‐season	
  vapor-­‐pressure	
  deficit	
  appears	
  to	
  at	
  least	
  as	
  
important	
  as	
  cold-­‐season	
  precipita/on	
  in	
  dicta/ng	
  drought	
  stress.	
  

•  Drought	
  stress	
  corresponds	
  well	
  with	
  regional	
  forest	
  produc/vity,	
  
area	
  killed	
  by	
  bark	
  beetles,	
  and	
  area	
  burned	
  by	
  wildfire.	
  

	
  
•  If	
  climate	
  models	
  are	
  correct,	
  average	
  drought	
  stress	
  by	
  the	
  2050s	
  
will	
  match	
  that	
  of	
  the	
  worst	
  years	
  during	
  the	
  largest	
  megadroughts	
  
in	
  at	
  least	
  1000	
  years.	
  


