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CLIMATIC VARIABILITY AND CHANGE 
 
The Blue Mountains orographically enhance local precipitation totals despite being in the lee of 
the Cascade Range. The regional annual average precipitation is 17.5 inches (20th century 
average), with greater values in higher elevation areas in the region. The surrounding Columbia 
River Plateau and High Desert see less precipitation on a yearly basis. The temperatures in the 
Blue Mountains are slightly cooler than those of the entire region. Regionally averaged mean 
temperature is about 45.5˚F (20th century average), with colder temperatures in the higher 
elevations. Temperatures do exhibit a greater diurnal (min-max) range than those west of the 
Cascade Range.  
 
The human influence on climate is clear (IPCC 2013). Climate change is a global problem with 
local and regional implications, and changes in the climate are already being realized across the 
Pacific Northwest where temperatures have warmed, and subsequently mountain snowpacks 
have declined. Global greenhouse gas emissions will ultimately dictate the amount of warming 
both globally and in the Blue Mountains region.  
 
Mean temperatures in the region have increased by 0.1˚F per decade, consistent with the 
overall temperature trend in the Pacific Northwest. Only three years have been below the 20th 
century annual average temperature of 45.5 ˚F (Figure 1) since 1990. Precipitation is still 
dominated by interannual variability, such as the El Niño Southern Oscillation (ENSO).  
However, the Blue Mountains region does not exhibit a clear precipitation signal in terms of 
ENSO phase in the winter months, and there is significant trend in precipitation in the region. 
The last 30 years were generally drier than the 20th century average, with a few very wet years 
in the mid-late 1990s. The preceding decades were wetter than normal (Figure 2).  
 
Complex global climate models (GCMs) are used to project future climate, run by modeling 
groups who provide simulations of future global climate for comparison purposes across 
different future scenarios. The Coupled Model Intercomparison Project (CMIP) is a coordinated 
experiment involving many of these modeling groups worldwide, providing simulations for 
scientists to assess the range of future climate projections for the globe. The latest CMIP 
experiment is referred to as CMIP5. Simulations of future climate are driven by representative 
concentration pathways (RCPs), which define concentrations of greenhouse gases, aerosols, 
and chemically active gases. RCPs represent and encompass the range of current estimates 
regarding the evolution of radiative forcing, or the total amount of extra energy entering the 
climate system—throughout the 21st century and beyond. Although the models are run on a 
global scale, the following projections are based on the Pacific Northwest (generally Oregon, 
Washington, Idaho, and western Montana).   
 
Future climate  
For the Blue Mountains vulnerability assessment, we consider two of the CMIP5 scenarios: 
RCP 4.5 (significant reduction in global greenhouse gases and climate stabilization by year 
2100) and RCP 8.5 (increasing greenhouse gases over time) to the end of the 21st century as 
indicated in Figure 3. For the Pacific Northwest, every climate model shows an increase in 
temperature, depending on global greenhouse gas emissions. Over the period from 1970-99 to 
2041-70, new models project warming of 2.0° to 8.5°F, with the lower end possible only if 
greenhouse gas emissions are significantly reduced. Through about 2040, both scenarios show 
a similar amount of warming, meaning that regional temperature beyond 2040 depends on 
global greenhouse emissions occurring today. This underscores the need for adaptation as a 
certain amount of warming is already promised through the next few decades.   
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Figures 1 and 2.  Annual historical temperature and precipitation for Oregon 

Climate Division 8, from the National Climatic Data Center. 

CCenter.http://www.ncdc.noaa.gov/cag/time-series/us 
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Similar to the historical period, future annual precipitation is more ambiguous, although annual 
precipitation is still projected to remain within the range of natural variability. Averaging all the 
model outputs for annual precipitation results in a calculation of no change but with a wide 
range.  
  
Seasonal climate is often more relevant for planning, although annual measures are often used 
to talk about long-term change (Tables 1 and 2). In each season, RCP 8.5 shows generally 
warmer temperatures than RCP 4.5 (Table 1). All models agree that each season will be 
warmer in the future, with the largest amount of warming in the summer. Annual precipitation is 
projected to remain within the range of natural variability, although summer may be drier. 
 

Conclusions 
The Pacific Northwest (and the Blue Mountains) have warmed about 1.3 ˚F and will continue to 
warm in the 21st century in all seasons in respect to overall trends. There will still be cool/warm 
and wet/dry years. The range temperature increase is dependent on global greenhouse gas 
emissions. Projected warming is similar for both RCP 4.5 and 8.5 through about 2040, and the 
amount of warming beyond that is dependent on greenhouse gases today. Summer is projected 
to be the warmest of the four seasons. Precipitation is likely to remain within the range of natural 
variability, except possibly drier summers.  

Figure 3. Observed (1950-2011, black) and simulated (1950-2100) regional mean 

temperature for selected GCMs for RCP 4.5 and 8.5 scenarios.  
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Temperature 
˚C 

Annual Winter 
DJF 

Spring 
MAM 

Summer 
JJA 

Fall 
SON 

RCP 4.5 8.5 4.5 8.5 4.5 8.5 4.5 8.5 4.5 8.5 

Max 3.7 4.7 4.0 5.1 4.1 4.6 4.1 5.2 3.2 4.6 

Mean 2.4 3.2 2.5 3.2 2.4 3.0 2.6 3.6 2.2 3.1 

Min 1.1 1.7 0.9 1.3 0.5 1.0 1.3 1.9 0.8 1.6 

 
Table 1. Summary of temperature projections RCP 4.5 and 8.5 annually and by season for 
the Pacific Northwest for the change from historical (1950-1999) to mid 21st century 
(2041-2070). Values are indicated for the maximum model projection, multi-model mean, 
and minimum model projection. 
 
 
 

Precipitation 
% change 

annual Winter 
DJF 

Spring 
MAM 

Summer 
JJA 

Fall 
SON 

RCP 4.5 8.5 4.5 8.5 4.5 8.5 4.5 8.5 4.5 8.5 

max 10.1 13.4 16.3 19.8 18.8 26.6 18.0 12.4 13.1 12.3 

mean 2.8 3.2 5.4 7.2 4.3 6.5 -5.6 -7.5 3.2 1.5 

min -4.3 -4.7 -5.6 -10.6 -6.8 -10.6 -33.6 -27.8 -8.5 -11.0 

 
Table 2. Summary of precipitation projections RCP 4.5 and 8.5 annually and by season 
for the Pacific Northwest for the change from historical (1950-1999) to mid 21st century 
(2041-2070). Values for the maximum model projection, multi-model mean, and minimum 
projection. 
 
 


