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Temperature Projections for the Columbia Basin**

Source: Rupp, Abatzoglou, & Mote, Climate Dynamics, 2016
*Departure from 1979-1999 average
**Above Bonneville Dam
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Source: Rupp, Abatzoglou, & Mote, Climate Dynamics, 2016*Relative departure from 1979-1999 average
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Precipitation Projections for the Columbia Basin

6-8% 
increase by 
2100
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Temperature Projections for the Columbia Basin**

Source: Rupp, Abatzoglou, & Mote, Climate Dynamics, 2016
*Departure from 1979-1999 average
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5 oF raises snow line by ~1,800 ft (1/3 mile)
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Indeed, snow covers the ground for a much shorter season than it used to all across 
the United States (Knowles, 2015). In the western United States, the annual count of 
snow-covered days is projected to decrease on average by 25 days by 2011–2050 
compared to 1961–2005 under the high emissions pathway (RCP 8.5) (Naz et al., 2016). 
In Oregon, these decreases would be predominantly in the Cascade Range and the Blue 
Mountains. Declines in annual snowfall amount and frequency are projected for the 
western United States (Danco et al., 2016; Lute et al., 2015) along with more frequent 
low-snowfall years and less frequent high-snowfall years (Lute et al., 2015). 

A dependable mountain snowpack is crucial for annual water supply in many 
watersheds in Oregon (Raymondi et al., 2013). Spring snowpack, measured on April 1 by 
the snow water equivalent (SWE)—the amount of water contained in the snowpack— 
decreased at nearly all stations in Oregon over the period 1955–2015 with an average 
decline of about 37% (Mote and Sharp, 2015). Going forward, SWE is projected to 
decrease by 30% by mid-century and by 40–50% by late-century in the Pacific 
Northwest under low to high emissions pathways (Mote et al., 2014). The largest 
declines would be in the lower-elevation, mixed rain-snow watersheds in the Oregon 
Cascades and central and northeastern Oregon mountain ranges (fig. 3.1Error! 
Reference source not found.). Across the western United States, April 1 SWE is 
projected to decrease by more than 50% by 2011–2050 compared to 1961–2005 under 

the high emissions pathway (RCP 8.5) (Naz et al., 2016).  
 
Spring and summer snowmelt runoff is a vital water source for many communities in 

the mountainous Pacific Northwest because it meets the human water demands unmet 
by rainfall runoff alone (Mankin et al., 2015). As less precipitation falls as snow and 
more as rain, and as snowmelt runoff occurs earlier, the Pacific Northwest may 
experience a decline in “snow resource potential” by the 2060s under a high emissions 
pathway (RCP 8.5) (Mankin et al., 2015). Snow resource potential is defined as the 
ability of spring and summer snowmelt runoff to supply the water demand unmet by 
rainfall alone. Climate models disagree on whether snow resource potential would 
increase or decrease in the future. In the Klamath Basin, however, a majority of models 
agree that there is a 79%–93% risk of declining “snow resource potential” (Mankin et al., 
2015). Mixed rain-snow watersheds at intermediate elevations between about 3300–
6600 feet are most vulnerable to declining snowpack (Tennant et al., 2015) and shifts in 
streamflow timing (Vano et al., 2015).  

Figure 3.2 Snow water equivalent on April 1 as simulated by the Variable Infiltration 
Capacity hydrologic model in the Integrated Scenarios project for the (left) historical 
baseline (1971–2000) and (right) projected mid-century (2040–2069) change for a high 
(RCP 8.5) emissions pathway. (Source: 
http://climate.nkn.uidaho.edu/IntegratedScenarios/vis_summarymaps.php#) 

April 1 modeled snow water equivalent 
2040-69 minus 1971-2000 
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Percentage change in mean seasonal runoff, present - mid century 
(2011-2050), high emissions scenario



Risks to forests



Fire Smoke Risk for present (top) 
and mid-century (bottom)

Source:	Liu	et	al.	(2016)

Fine	particulate	matter	from	
wildfires	 to	increase	160%	by	mid-
century.	

7.2%	increase	in	respiratory	
hospital	emissions	during	 “smoke	
waves”



summary

• climate change is, and will continue to 
impact the PNW through the next decades

• hotter, drier summers -> fire, drought

• warmer, wetter winters -> flood, and 
drought (yes)

• all models show warming - magnitude 
depends on global activity; adaptation 
crucial in short term



thank you!

• @kathiedello 
• @pnwclimate 
• dellok@oregonstate.edu
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