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Usable	
  Informa0on?	
  

•  Literature	
  on	
  science	
  and	
  policy	
  recognizes	
  
that	
  ‘useable’,	
  science	
  must	
  be:	
  

•  	
  relevant	
  (address	
  correct	
  ques0ons)	
  
•  	
  legi4mate	
  (consider	
  mul0ple	
  perspec0ves)	
  
•  	
  credible	
  (scien0fically	
  defensible)	
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Projected Avg. Winter Temp, PNW 

Abatzoglou et al. 2013

Current Trajectory 
+ 12 (0F) by 2100

Current Trajectory 
+5-6 (0F) by 2050s

  



How would snowpack respond to warming? 

Rain Dominant 

Mixed 

Snow Dominant 

(Hamlet, Carrasco,  et al. 2010) 

Expansion of rain-
dominant basins 

+ ~5F + ~3.5F 

+ ~1.8F 
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Big Wood: 3 Climate Scenarios 
Low Change Warmer & Wetter Hotter & Drier 

+ 7.50 F + 6.5 0 F + 2.50 F 

By late century 
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Low Change 
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+ 2.50 F 



Warm Wet 
Scenario in 2070 
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+ 6.50 F 
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Scenario in 2070 

April 1 SWE 
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Climate Response 
2060s 
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Camas Creek  
Climate Response 
2060s 

Credit: Edwin Poon 
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Big Wood Growing Conditions 

Cumulative Growing Degree Days - Triangle - by Climate

Filter: reset  Shortcuts: ablm  abmm  tblm  tbmm  Low Change  Warm/Wet  Hot/Dry
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Growing Degree Days increase by  
~ 50% under Hot/Dry Scenario 

Most Frost Free Days - Triangle - by Climate

Filter: reset  Shortcuts: ablm  abmm  tblm  tbmm  Low Change  Warm/Wet  Hot/Dry
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Frost-free period increase ~ 2x 
under Hot/Dry Scenario 
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Management Scenarios: 

What kind of influence can water managers/users have on supply & demand? 
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Big Wood Ag. Water Demand 
Management Scenarios: 

What kind of influence can water managers/users have on supply & demand? 

‘More managed’ assumptions: ‘Less managed’ assumptions: 

•  More ac. of  lower ET crops 
 
•  Agricultural buffer zones 

(protect from development) 
 
•  Water storage + 25k AF  
 
•  Conveyance & farm efficiency: 

+5 to 10%. 
 
•   266K acres of  production 

(~today’s area) 

•  More ac. of  higher ET crops 
 
•  Expansion of  Mu. development 
 
•  Water storage (no change: 191k 

AF) 
 
•  Conveyance & farm efficiency: 

(No change ~31 to 58%). 
 
•   314K acres of  production 



Agricultural Water Demand 

Water Use By Sector - All Climate Models

Filter: ag reset  Shortcuts: ablm  abmm  tblm  tbmm  Low Change  Warm/Wet  Hot/Dry
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Top curve: Ag water demand through 2070 with today’s:  
1) Crop selection, 2) conveyance efficiency, 3) add’l ag. land  

Bottom curve: Ag water demand through 2070 with: 
1) Less water intensive crops, 2) + 10% conveyance efficiency. 
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Making 
Data 
Accessible: 

“Data Explorer” 

Storylines Around: 
-  Temperature 
-  Snowpack 
-  Water Demand, 
-  Etc…  





Questions? 

John Stevenson 
jstevenson@coas.oregonstate.edu 

@CIRC_Extension (Twitter) 
541-737-5689 

 





Big Wood: Water Scarcity 
How much water you need v. water available 
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Big Wood: 3 Climate Scenarios 
Low Change Warmer & Wetter Hotter & Drier 

+ 110 F + 70 F + 30 F 

By late century 
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Project Results: Winter Wheat 
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Cropping simulation of  winter wheat 
yields under future warming with and 
without the influence of  increased 
CO2 

Stockle et.al. 2010 
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With heat increases but Without CO2, 
yields decline 

No CO2 
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Project Results: Winter Wheat 

Climate Impacts Group 2009   

With CO2 

With heat increases AND Without CO2  
yields decline 

Increased CO2 overcomes potential 
losses in Winter Wheat 

Stockle et.al. 2010 
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(+) More growing degree days may 
accelerated plant growth  

Photo credit: tpmartins  
No changes 

What Will Warming Mean For  
Potato Growth? 
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(+) CO2 fertilization can boost production up 
to 28%. 

(+) More growing degree days may 
accelerated plant growth  

Photo credit: tpmartins  
No changes 

(-) Prolonged heat stress (870 F+) can lead to 
lower tuber quality  

(-) Increased heat can impeded transfer of  
carbohydrates to tuber and reduced size.  

BUT…. 

What Will Warming Mean For  
Potato Growth? 



(+) CO2 fertilization can boost production up 
to 28% 

(+) More growing degree days may 
accelerated plant growth  

Photo credit: tpmartins  
No changes 

(-) Prolonged heat stress (870 F+) can lead to 
lower tuber quality  

(-) Heat can impeded transfer of  carbohydrates 
to tuber and reduced size.  

> Overall:  
   Yields under warmer climate and 

increased CO2 may not change at all, … 
or decrease by up to 15% - more research 
is needed. 

What Will Warming Mean For  
Potato Growth? 



What Will Warming Mean For  
Potato Growth? 

 Overall:  
 Yields may decrease from 0 to 10-15% 

Photo credit: tpmartins  
No changes 

Possible Adaptations: 
   •  Delay plantings to reduce heat 

exposure during tuber growth 

•  Breeding programs to select for 
cultivars that maintain green 
broadleaf period to utilize longer 
growing season. 



What Will Warming Mean For  
Rangelands? 
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(+) Increased CO2 
•  C a n i n c r e a s e g r a s s 

production (up to 40% in 
CO) 

•  Improve p l an t w a t e r 
efficiency 



What Will Warming Mean For  
Rangelands? 

(+) Increased CO2 
 
•  c a n i n c r e a s e g r a s s 

production (up to 40% in 
CO) 

•  Improve p l an t w a t e r 
efficiency 

(-) Increased CO2 
 
•  Decrease ‘digestibility’ because of  lower protein and nitrogen 

content 

•  Increase competition from invasive (e.g. cheat grass, starthistle)   



What Will Warming Mean For:  
Irrigation Supplies 

(+/-) Possibly wetter winters, drier 
summers 

Future Precipitation:  

   (-)  Loss of  snowpack 

 (-) Higher winter flows, lower 
summer flows 

Photo credit jkiralyphotography, no changes 
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Seasonal (April 1- Sept 30) Precipitation and 
Potential Evapotranspiration ETo (mm) 
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Climate Influence on 
Pests 

J. Brunner 



Projected Climate Change Impacts  
on Crop Yield: Curtailment 
Columbia River Supply & Demand Forecast 

Adam, et.al. In 

preparation..



Big Wood: Water Demand 

Water Use By Sector - All Climate Models

Filter: reset  Shortcuts: ablm  abmm  tblm  tbmm  Low Change  Warm/Wet  Hot/Dry
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Projected Avg. Winter Temp, PNW 

Abatzoglou et al. 2013

Middle Emission Scenario
+ 6 (0F)

High Emission Scenario 
+ 12 (0F)



#1 Model Skill:  
How well do models represent the PNW seasonal 
temperature cycle? 34 Climatic Change (2010) 102:29–50

Fig. 3 Mean seasonal cycle for each climate model from its twentieth century simulation, compared
with the CRU data (black), averaged over the PNW. All 20 models are shown in both panels but
the legend is split between the panels. The black dashed line shows the average of all the models,
which is quite close to the observations for temperature and a bit too wet for precipitation, but with
approximately the right contrast between wet and dry seasons

For precipitation, all models reproduce the contrast between wet winters and dry
summers, though a few produce summers that are only slightly drier than winters.
The multi-model average is 30–50% wetter than CRU in most months. Twelve of the
models have a lower rms difference from observed than the multi-model average,
with GISS_er the closest and FGOALS the farthest owing to its very wet summers.

Another facet of twentieth century climate that can be evaluated is the trend
in temperature. For the global average, many models simulate a warming rate
similar to the 0.6◦C increase in global temperature observed in the twentieth century
(Trenberth et al. 2007). At the regional scale (Fig. 4), the warming rate could be
dominated by changes in atmospheric circulation rather than greenhouse forcing;
nonetheless, eight of the models simulate a warming for 1900–2000 in the Northwest
within 0.2◦C of the observed warming of 0.8◦C during the same period, calculated
using regionally averaged, area-weighted Historical Climate Network data (Mote

Not perfect bullseye 

Not not completely off  the mark  



#1 Model Skill:  
    How well do models represent the PNW seasonal cycle? 

34 Climatic Change (2010) 102:29–50

Fig. 3 Mean seasonal cycle for each climate model from its twentieth century simulation, compared
with the CRU data (black), averaged over the PNW. All 20 models are shown in both panels but
the legend is split between the panels. The black dashed line shows the average of all the models,
which is quite close to the observations for temperature and a bit too wet for precipitation, but with
approximately the right contrast between wet and dry seasons

For precipitation, all models reproduce the contrast between wet winters and dry
summers, though a few produce summers that are only slightly drier than winters.
The multi-model average is 30–50% wetter than CRU in most months. Twelve of the
models have a lower rms difference from observed than the multi-model average,
with GISS_er the closest and FGOALS the farthest owing to its very wet summers.

Another facet of twentieth century climate that can be evaluated is the trend
in temperature. For the global average, many models simulate a warming rate
similar to the 0.6◦C increase in global temperature observed in the twentieth century
(Trenberth et al. 2007). At the regional scale (Fig. 4), the warming rate could be
dominated by changes in atmospheric circulation rather than greenhouse forcing;
nonetheless, eight of the models simulate a warming for 1900–2000 in the Northwest
within 0.2◦C of the observed warming of 0.8◦C during the same period, calculated
using regionally averaged, area-weighted Historical Climate Network data (Mote

If  you 
average all 
the models… 
they get 
reasonably 
close. 



 How well do models represent the PNW seasonal 
temperature cycle in 20th Century? 

Warm Summers

Cool Winters

34 Climatic Change (2010) 102:29–50

Fig. 3 Mean seasonal cycle for each climate model from its twentieth century simulation, compared
with the CRU data (black), averaged over the PNW. All 20 models are shown in both panels but
the legend is split between the panels. The black dashed line shows the average of all the models,
which is quite close to the observations for temperature and a bit too wet for precipitation, but with
approximately the right contrast between wet and dry seasons

For precipitation, all models reproduce the contrast between wet winters and dry
summers, though a few produce summers that are only slightly drier than winters.
The multi-model average is 30–50% wetter than CRU in most months. Twelve of the
models have a lower rms difference from observed than the multi-model average,
with GISS_er the closest and FGOALS the farthest owing to its very wet summers.

Another facet of twentieth century climate that can be evaluated is the trend
in temperature. For the global average, many models simulate a warming rate
similar to the 0.6◦C increase in global temperature observed in the twentieth century
(Trenberth et al. 2007). At the regional scale (Fig. 4), the warming rate could be
dominated by changes in atmospheric circulation rather than greenhouse forcing;
nonetheless, eight of the models simulate a warming for 1900–2000 in the Northwest
within 0.2◦C of the observed warming of 0.8◦C during the same period, calculated
using regionally averaged, area-weighted Historical Climate Network data (Mote



Temperature Trends by Station 

Yearly avg. 
temperature has 
increased +1.5°F  
since 1920. 
Extreme cold 
conditions have 
become rarer. 

Low temperatures 
rose faster than 
high temperatures. 
 

Annual 
variability 
present 
throughout 
the warming 
trend 

3.6 °F 

2.7 °F 

1.8 °F 

0.9 °F 

 Cooler  Warmer 


