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Observed and Projected Climate for the NRAP Region 
 

Key Messages 

 Within the NRAP region, the mountainous West, Central, East, and Greater Yellowstone 
Ecosystem subregions sit at the boundary between the warm, wet, maritime airflows 
from the Pacific Ocean, and the cooler, drier airflows from Canada; the Grassland 
subregion is influenced primarily by the cooler, drier airflows from Canada. 

 Climate variability in the mountainous areas of Idaho, Montana and the Greater 
Yellowstone Ecosystem is strongly influenced by the interactions with topography, 
elevation, and aspect.  

 Historically, the coolest areas are found in the GYE and the warmest areas are 
associated with the grasslands in central Montana and into South Dakota and Nebraska. 

 For this overview, the projected climate was derived from climate models in the Coupled 
Model Intercomparison Project version 5 (CMIP5) database, which was used in the most 
recent Intergovernmental Panel on Climate Change (IPCC) reports. 

 By the 2040s, mean annual monthly temperatures rise across the NRAP region; the 
warmest areas continue to be associated with central Montana, South Dakota, and 
Nebraska. For the Grassland subregion, projections show a pattern of drier west and 
wetter east, with the mean of climate models showing a slight shift for more of the wetter 
east.  

 Projections for precipitation suggest a very slight increase; however precipitation 
projections, in general, have greater uncertainty than those for temperature. 

 Seasonally, projected winter maximum temperature begins to rise above freezing (32 oF) 
in mid-century in several of the subregions.  

 Many of the resource chapters draw from existing scientific literature that used climate 
projections from the 2007 IPCC reports (the CMIP3 database). In mid-century (2040-
2060), CMIP3 and CMIP5 temperature projections are similar. However, CMIP5 
precipitation projections appear to be slightly wetter than those in CMIP3.  
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Climate Model Projections: CMIP3 and CMIP5 

The Coupled Model Intercomparison Project (CMIP) began in 1995 to coordinate a common set 

of experiments for evaluating changes to past and future global climate. This approach allows 

comparison of results from different global climate models around the world and improves our 

understanding of the ‘range’ of possible climate change. The third CMIP modeling experiments, 

or CMIP3, were used in the International Panel on Climate Change (IPCC) fourth assessment 

report, released in 2007, while CMIP5, the latest experiments, were used in IPCC's fifth 

assessment report, released last year.  

A key difference between CMIP3 and CMIP5 is the set of emissions scenarios that drive or 

‘force’ the simulations of future climate. The CMIP3 simulations of the 21st century were forced 

with emissions scenarios from the Special Report on Emissions Scenarios (SRES)1. The CMIP3 

scenarios include SRES B1, A1B, A2 and A1F1, listed in order of low to high emissions. These 

scenarios represent futures with different combinations of global population growth, and policies 

related to alternative energy and conventional fossil fuel sources. 

The CMIP5 simulations of the 21st century are driven by “representative concentration 

pathways” (RCPs)2. The RCPs do not define emissions, but instead define concentrations of 

greenhouse gases, and other agents influencing the climate system. RCPs represent the range 

of current estimates regarding the evolution of ‘radiative forcing’ – the total amount of extra 

energy entering the climate system - throughout the 21st century and beyond. Unlike the SRES 

scenarios used in CMIP3, the RCPs used in CMIP5 do not assume any particular climate policy 

actions. Instead, policy analysts and social scientists are free to develop mitigation scenarios 

that lead to one of the RCPs. The CMIP5 climate scenarios considered in NRAP use RCP4.5 

and RCP8.5 (Figures 1 and 2), which represent increases in radiative forcing to roughly 4.5 

W/m2 and 8.5 W/m2 above pre-industrial levels by the year 2100. 

Many of the resource chapters will draw from existing scientific literature that used climate 

projections from the 2007 IPCC reports (CMIP3 database). When CMIP3 results (Littell et al. 

2011)3 are compared to CMIP5 results for the NRAP region, the CMIP3 results are in the same 

temperature range for 2040-2060, however CMIP5 precipitation results appear to be slightly 

wetter in the future (Figure 3).  

                                                 
1 Nakićenović, N., O. Davidson, G. Davis, et al. 2000. Special Report on Emissions Scenarios: A Special 

Report of Working Group III of the Intergovernmental Panel on Climate Change, Cambridge University 

Press, Cambridge, United Kingdom. Available online at: 

http://www.grida.no/climate/ipcc/emission/index.htm. 
2 van Vuuren, D.P., J. Edmonds, M. Kainuma, et al. 2011. The Representative Concentration Pathways: 

An Overview. Climatic Change, 109, 5-31.  
3 Littell, J.S., M.M. Elsner, G. S. Mauger, et al. 2011. Regional Climate and Hydrologic Change in the 

Northern US Rockies and Pacific Northwest: Internally Consistent Projections of Future Climate for 

Resource Management. Project report: April 17, 2011. Latest version online at: 

http://cses.washington.edu/picea/USFS/pub/Littell_etal_2010/ 
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Historical and Projected Climate from CMIP5 models 

For an overview of historical and projected climates in the NRAP region, CMIP5 models are 

used. Figures 1 and 2 show historical climate and projected climates for the NRAP region. 

Because many of the resource chapters will be using published literature in which CMIP3 

models were used, Figure 3 compares CMIP3 projections from Littell et al. (2011) with CMIP5 

model results used in this overview.  

 

 

Figure 1. Historical (1970-2009) and projected (2030-2059 and 2070-2099) mean annual 

monthly temperature under both RCP4.5 and RCP8.5. Projected climate results are the mean 

of 26 models for RCP4.5 and 23 models for RCP8.5.  
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Figure 2. Historical (1970-2009) and projected (2030-2059 and 2070-2099) mean annual 

precipitation under both RCP4.5 and RCP8.5. Projected climate results are the mean of 26 

models for RCP4.5 and 23 models for RCP8.5.  
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Comparing CMIP5 results with the CMIP3 results from Littell et al. (2011) 

Climate model results can be compared in a number of ways (see Appendix). Figure 3 

compares projections for a future period (2040-2060) to a historical period (1979-2009). The 

projected change in the mean annual temperature is shown along the horizontal axis while the 

change in mean annual precipitation is shown along the vertical axis. This change is described 

as the difference in temperature and precipitation (future mean annual value – historical mean 

annual value).  

Change in temperature by the 2040-2060 period ranges from just under 2 oF to nearly 8 oF. 

Generally, the projected change for models using the RCP8.5 scenario is greater than the 

change projected for RCP4.5 scenario. Change in precipitation ranges across these CMIP5 

models from a decrease of nearly 1 inch to an increase of 4 inches. Change in CMIP3 

projections developed by Littell et al. (2011) is shown on this graph as pcm1, Ensemble, and 

miroc_3.2, and these results reflect slightly drier conditions in the future than the entire range of 

the CMIP5 models, but with similar increases in temperature.  
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Figure 3. For the NRAP region, change in mean annual precipitation (inches) and mean annual 

temperature (oF) from the simulated historical climate (1979-2009) and the projected climate 

(2040-2060) using CMIP5 scenarios RCP4.5 and RCP8.5 and CMIP3 A1B scenario. Each 

CMIP5 model result is labeled by the model name (e.g., MIROC-ESM) in colors to indicate 

RCP4.5 and RCP8.5. The CMIP3 results are labeled in black: Ensemble, and MIROC3.2 and 

PCM1 models (Littell et al. 2011). The Ensemble is the mean of 10 CMIP3 model projections 

using A1B emissions scenario. These CMIP3 projections are from the Fourth IPCC Assessment 

and have been used in studies reported in NRAP resources chapters.   
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Observed and Projected Climate for the NRAP Central Subregion  
 

Key Messages 

 Climatologically, this mountainous region sits at the boundary between the warm, 

wet, maritime airflows from the Pacific Ocean, and the cooler, drier airflows from 

Canada. 

 Changes in climate affecting mountain snowpack may have important hydrological 

implications. 

 Over the historical period of record (1895-2012), the annual mean monthly minimum 

temperature increased by about 2.6 °F, while the annual mean monthly maximum 

temperature increased by about 1.3 °F. During the same period, annual mean 

monthly precipitation increased slightly, by an average of about 0.1 in/month. 

 In the future, projections to 2100 call for an increase of 6-12 °F in the annual mean 

monthly minimum temperature, and 5-11 °F in the annual mean monthly maximum 

temperature. While annual mean monthly precipitation is projected to increase on the 

order of 0.2-0.3 in/month, projections for precipitation have greater uncertainty than 

those for temperature. 

 Seasonal mean monthly maximum and minimum temperatures are projected to 

increase to 2100 across the board. The mean monthly minimum temperature (Spring 

and Autumn) or the mean monthly maximum temperature (Winter) may rise above 

freezing for the first time. Seasonal precipitation projections call for Winter and 

Spring to be slightly wetter; Fall flat; and Summer slightly drier. 
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Historical Climate and 20th Century Trends 

 

Figure 4. Annual mean monthly maximum temperature (oF), annual mean monthly minimum 

temperature (oF), and annual mean precipitation (inches) from 4 km monthly PRISM data for 

1895 to 2012. The heavy blue line is the 10-year lagging average to show any short term 

trends. The shaded region around the linear trend line is the 95% confidence interval 

calculated for the linear model fit under a normality assumption. 
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Model Projections for the 21st Century 

  

  

 

 

Figure 5. Historical modeled climate and projected climate for two emissions scenarios based 

on CMIP5 data: annual mean monthly maximum temperature, annual mean monthly minimum 

temperature, and annual mean precipitation. Historic modeled results are indicated in gray; 

projections in colors (RCP4.5, yellow; RCP8.5 red). The 25th and 75th percent quantile for all of 

the models is shown by the shaded area; the ensemble median is illustrated by the heavy line.  
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Seasonal Changes 

 

Figure 6. Seasonal mean monthly maximum temperature (oF) for the period 1950-2100. Each 

box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values.  
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Figure 7. Seasonal mean monthly minimum temperature (°F) for the period 1950-2100. Each 

box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Figure 8. Seasonal mean monthly precipitation (inches) for the period 1950-2100. Each box is 

an aggregation of 20 years of modeled historical or projected seasonal data. For example, 1960 

represents the seasonal average of 1950 to 1969. The central line in each box is the median. 

Hinges or edges of the boxes are the first and third quartiles; whiskers extend past the first and 

third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Observed and Projected Climate for the NRAP East Subregion  
 

Key Messages 

 Climatologically, this mountainous region sits at the boundary between the warm, 

wet, maritime airflows from the Pacific Ocean, and the cooler, drier airflows from 

Canada. 

 Changes in climate affecting mountain snowpack may have important hydrological 

implications. 

 Over the historical period of record (1895-2012), the annual mean monthly minimum 

temperature increased by about 2.2 °F, while the annual mean monthly maximum 

temperature increased by about 1.8 °F. During the same period, there was 

essentially no change in annual mean monthly precipitation. 

 In the future, projections to 2100 call for an increase of 6-11 °F in the annual mean 

monthly minimum temperature, and 5-11 °F in the annual mean monthly maximum 

temperature. While annual mean monthly precipitation is projected to increase on the 

order of 0.2-0.3 in/month, projections for precipitation have greater uncertainty than 

those for temperature. 

 Seasonal mean monthly maximum and minimum temperatures are projected to 

increase to 2100 across the board. The mean monthly minimum temperature (Spring 

and Autumn) or the mean monthly maximum temperature (Winter) may rise above 

freezing for the first time. Seasonal precipitation projections call for Winter and 

Spring to be slightly wetter; Fall flat; and Summer slightly drier. 
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Historical Climate and 20th Century Trends 

 

Figure 9. Annual mean monthly maximum temperature (oF), annual mean monthly minimum 

temperature (oF), and annual mean precipitation (inches) from 4 km monthly PRISM data for 

1895 to 2012. The heavy blue line is the 10-year lagging average to show any short term 

trends. The shaded region around the linear trend line is the 95% confidence interval 

calculated for the linear model fit under a normality assumption. 
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Model Projections for the 21st Century 

  

 

Figure 10. Historical modeled climate and projected climate for two emissions scenarios 

based on CMIP5 data: annual mean monthly maximum temperature, annual mean monthly 

minimum temperature, and annual mean precipitation. Historic modeled results are indicated 

in gray; projections in colors (RCP4.5, yellow; RCP8.5 red). The 25th and 75th percent quantile 

for all of the models is shown by the shaded area; the ensemble median is illustrated by the 

heavy line.  
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Seasonal Changes 

 

Figure 11. Seasonal mean monthly maximum temperature (oF) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values.  
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Figure 12. Seasonal mean monthly minimum temperature (°F) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Figure 13. Seasonal mean monthly precipitation (inches) for the period 1950-2100. Each box is 

an aggregation of 20 years of modeled historical or projected seasonal data. For example, 1960 

represents the seasonal average of 1950 to 1969. The central line in each box is the median. 

Hinges or edges of the boxes are the first and third quartiles; whiskers extend past the first and 

third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Observed and Projected Climate for the NRAP Grassland Subregion  
 

Key Messages 

 Warming trends indicate that future climate will be similar to the area south of this 

region. 

 There is the potential for summer drying or drought. 

 Early snow melt from the west will imply changes in streamflow, with implications for 

reservoir management and stream ecology. 

 There is a pattern of a drier west and wetter east, with the average of climate models 

showing a slight shift for more of the wetter east. 
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Historical Climate and 20th Century Trends 

 

Figure 14. Annual mean monthly maximum temperature (oF), annual mean monthly minimum 

temperature (oF), and annual mean precipitation (inches) from 4 km monthly PRISM data for 

1895 to 2012. The heavy blue line is the 10-year lagging average to show any short term 

trends. The shaded region around the linear trend line is the 95% confidence interval 

calculated for the linear model fit under a normality assumption. 
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Model Projections for the 21st Century 

  

  

 

 

 

 

 

 

 

 

 

Figure 15. Historical modeled climate and projected climate for two emissions scenarios 

based on CMIP5 data: annual mean monthly maximum temperature, annual mean monthly 

minimum temperature, and annual mean precipitation. Historic modeled results are indicated 

in gray; projections in colors (RCP4.5, yellow; RCP8.5 red). The 25th and 75th percent quantile 

for all of the models is shown by the shaded area; the ensemble median is illustrated by the 

heavy line.  
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Seasonal Changes 

 

Figure 16. Seasonal mean monthly maximum temperature (oF) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values.  
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Figure 17. Seasonal mean monthly minimum temperature (°F) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Figure 18. Seasonal mean monthly precipitation (inches) for the period 1950-2100. Each box is 

an aggregation of 20 years of modeled historical or projected seasonal data. For example, 1960 

represents the seasonal average of 1950 to 1969. The central line in each box is the median. 

Hinges or edges of the boxes are the first and third quartiles; whiskers extend past the first and 

third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Observed and Projected Climate for the NRAP Greater Yellowstone Ecosystem 
Subregion  
 

Key Messages 

 In the Greater Yellowstone Ecosystem subregion, climate variability is strongly 

influenced by the interactions with topography, elevation, and aspect.  

 Over the last 100 years, annual mean minimum monthly temperature has increased 

2.93 °F, more than twice the increase seen in maximum temperature (1.22 °F).  

 Maximum temperature is projected to rise from 5 to 10 °F over the next 100 years.  

Minimum temperature is projected to have a greater increase, 7 to 12 °F. 

 Projections for precipitation suggest a very slight increase; however projections for 

precipitation, in general, have greater uncertainty than temperature.  

 Seasonally, the projected winter maximum temperature begins to rise above freezing 

(32 °F) in mid-century. Projected summer temperatures rise by nearly 5 °F by 2060 

and nearly 10 °F by end of century.         
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Historical Climate and 20th Century Trends 

 

 

Figure 19. Annual mean monthly maximum temperature (oF), annual mean monthly minimum 

temperature (oF), and annual mean precipitation (inches) from 4 km monthly PRISM data for 

1895 to 2012. The heavy blue line is the 10-year lagging average to show any short term 

trends. The shaded region around the linear trend line is the 95% confidence interval 

calculated for the linear model fit under a normality assumption. 
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Model Projections for the 21st Century 

  

  

 

 

 

 

 

 

 

 

 

 

Figure 20. Historical modeled climate and 

projected climate for two emissions scenarios 

based on CMIP5 data: annual mean monthly 

maximum temperature, annual mean monthly 

minimum temperature, and annual mean 

precipitation. Historic modeled results are 

indicated in gray; projections in colors (RCP4.5, 

yellow; RCP8.5 red). The 25th and 75th percent 

quantile for all of the models is shown by the 

shaded area; the ensemble median is illustrated 

by the heavy line.  

Seasonal Changes 
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Figure 21. Seasonal mean monthly maximum temperature (oF) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values.  
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Figure 22. Seasonal mean monthly minimum temperature (°F) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Figure 23. Seasonal mean monthly precipitation (inches) for the period 1950-2100. Each box is 

an aggregation of 20 years of modeled historical or projected seasonal data. For example, 1960 

represents the seasonal average of 1950 to 1969. The central line in each box is the median. 

Hinges or edges of the boxes are the first and third quartiles; whiskers extend past the first and 

third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Observed and Projected Climate for the NRAP West Subregion  
 

Key Messages 

 Climatologically, this mountainous region sits at the boundary between the warm, 

wet, maritime airflows from the Pacific Ocean, and the cooler, drier airflows from 

Canada. 

 Changes in climate affecting mountain snowpack may have important hydrological 

implications. 

 Over the historical period of record (1895-2012), the annual mean monthly minimum 

temperature increased by about 3.0 °F, while the annual mean monthly maximum 

temperature increased by about 0.6 °F. During the same period, annual mean 

monthly precipitation increased slightly, by an average of about 0.1 in/month. 

 In the future, projections to 2100 call for an increase of 5-10 °F in the both the annual 

mean monthly minimum temperature and the annual mean monthly maximum 

temperature. While annual mean monthly precipitation is projected to increase on the 

order of 0.2-0.3 in/month, projections for precipitation have greater uncertainty than 

those for temperature. 

 Seasonal mean monthly maximum and minimum temperatures are projected to 

increase to 2100 across the board. The mean monthly minimum temperature (Spring 

and Autumn) or the mean monthly maximum temperature (Winter) may rise above 

freezing for the first time. Seasonal precipitation projections call for Winter and 

Spring to be slightly wetter; Fall flat; and Summer slightly drier. 
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Historical Climate and 20th Century Trends 

 

 

Figure 24. Annual mean monthly maximum temperature (oF), annual mean monthly minimum 

temperature (oF), and annual mean precipitation (inches) from 4 km monthly PRISM data for 

1895 to 2012. The heavy blue line is the 10-year lagging average to show any short term 

trends. The shaded region around the linear trend line is the 95% confidence interval 

calculated for the linear model fit under a normality assumption. 
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Model Projections for the 21st Century 

 

 

 

 

 

 

 

 

 

 

Figure 25. Historical modeled climate and projected climate for two emissions scenarios 

based on CMIP5 data: annual mean monthly maximum temperature, annual mean monthly 

minimum temperature, and annual mean precipitation. Historic modeled results are indicated 

in gray; projections in colors (RCP4.5, yellow; RCP8.5 red). The 25th and 75th percent quantile 

for all of the models is shown by the shaded area; the ensemble median is illustrated by the 

heavy line.  
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Seasonal Changes 

 

Figure 26. Seasonal mean monthly maximum temperature (oF) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values.  
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Figure 27. Seasonal mean monthly minimum temperature (°F) for the period 1950-2100. 

Each box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each box 

is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers extend 

past the first and third quartile by 1.5*IQR; points outside of the whiskers are extreme values. 
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Figure 28. Seasonal mean monthly precipitation (inches) for the period 1950-2100. Each 

box is an aggregation of 20 years of modeled historical or projected seasonal data. For 

example, 1960 represents the seasonal average of 1950 to 1969. The central line in each 

box is the median. Hinges or edges of the boxes are the first and third quartiles; whiskers 

extend past the first and third quartile by 1.5*IQR; points outside of the whiskers are 

extreme values. 
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Appendix - Comparing CMIP3 and CMIP5 for Temperature and Precipitation for the 
Pacific Northwest Region 
 

Model Evaluation 

One way to evaluate a model’s ‘skill’ is to have it simulate, or recreate, past climate and 

compare those results to observed climate. Both CMIP3 and CMIP5 models reproduce 

important characteristics of the Pacific Northwest region’s climate fairly well including: 

 Wet winters and dry summers  

 A 20th century Pacific Northwest warming trend (~0.8°C/century) and annual temperature. 

 However, both CMIP3 & 5 models are generally too wet on an annual basis compared 
with observations4,5.  

 

Future Temperature  

CMIP5 climate experiments based on RCP4.5 and RCP8.5 are warmer for the Pacific 

Northwest, on average, than the CMIP3 scenarios based on SRES-B1 and SRES-A2.  

Most of this difference can be explained through increased forcing between these two sets of 

emissions/concentration scenarios, rather than differences between the actual models. 

 

Future Precipitation  

 CMIP3 & 5 show a slightly wetter Pacific Northwest future on average by mid-21st 
century.  

 CMIP3 & 5 show slightly drier summers and slightly wetter conditions the rest of the year. 

 Overall, large natural variability in precipitation seems to mask differences between 
CMIP3 & 5. 

 

 
 

                                                 
4 Mote, P.W., and E.P. Salathé, Jr. 2010. Future Climate in the Pacific Northwest. Climatic Change, 102, 

29-50.  
5 Rupp, D.E., J.T. Abatzoglou, K.C. Hegewisch, and P.W. Mote. 2013. Evaluation of CMIP5 20th Century 

Climate Simulations for the Pacific Northwest USA. Journal of Geophysical Research – Atmospheres, 

118, 10, 884-10, 906.  


