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1901-1980 

Quantifying historical 
climatic variability 
supports an 
understanding of the 
rate and magnitude of 
departure from “normal” 



















































Change	
  in	
  Precipita.on	
  
1981-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Precipita.on	
  
1991-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Precipita.on	
  
2001-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Precipita.on	
  
1961-­‐1990	
  vs	
  2020s	
  



Change	
  in	
  Precipita.on	
  
1961-­‐1990	
  vs	
  2050s	
  



Change	
  in	
  Precipita.on	
  
1961-­‐1990	
  vs	
  2080s	
  























30	
  yr	
  vs.	
  baseline,	
  spring	
  minimum	
  temperature	
  departures,	
  +1SD	
  



20	
  yr	
  vs.	
  baseline,	
  spring	
  minimum	
  temperature	
  departures,	
  +1SD	
  



10	
  yr	
  vs.	
  baseline,	
  spring	
  minimum	
  temperature	
  departures,	
  +1SD	
  

















30	
  yr	
  vs.	
  baseline,	
  summer	
  minimum	
  temperature	
  departures,	
  +1SD	
  



20	
  yr	
  vs.	
  baseline,	
  summer	
  minimum	
  temperature	
  departures,	
  +1SD	
  



10	
  yr	
  vs.	
  baseline,	
  summer	
  minimum	
  temperature	
  departures,	
  +1SD	
  



30	
  yr	
  vs.	
  baseline,	
  summer	
  minimum	
  temperature	
  departures,	
  +2SD	
  



20	
  yr	
  vs.	
  baseline,	
  summer	
  minimum	
  temperature	
  departures,	
  +2SD	
  



10	
  yr	
  vs.	
  baseline,	
  summer	
  minimum	
  temperature	
  departures,	
  +2SD	
  



Change	
  in	
  Maximum	
  
Temperature	
  

1981-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Maximum	
  
Temperature	
  

1991-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Maximum	
  
Temperature	
  

2001-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Minimum	
  Temperature	
  
1981-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Minimum	
  Temperature	
  
1991-­‐2011	
  vs	
  1901-­‐1980	
  



Change	
  in	
  Minimum	
  Temperature	
  
2001-­‐2011	
  vs	
  1901-­‐1980	
  















Proposed	
  Spa.al	
  Analysis	
  
Water	
  Resources	
  

1)	
  Stream	
  Temperature	
  
– NorWest	
  
• Recent	
  1993-­‐2011	
  
• Poten.al	
  future:	
  +1.0	
  	
  ̊C	
  and	
  +2.0	
  	
  ̊C	
  



Proposed	
  Spa.al	
  Analysis	
  
Water	
  Resources	
  

2)	
  Stream	
  Flow	
  
– VIC	
  (Variable	
  Infiltra.on	
  Capacity)	
  
• Historic	
  vs	
  2040s	
  (ensemble	
  of	
  10	
  GCMs)	
  

•  Variables:	
  	
  
– Mean	
  Annual	
  Flow	
  
– Channel	
  flow	
  
– Center	
  of	
  Timing	
  
– Flow7q10:	
  7-­‐day	
  low	
  flow	
  with	
  a	
  10-­‐year	
  return	
  
interval	
  


















