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Observed Changes



The average year in the NW is 1.5°F warmerthan
duringthe first half of the 20th century

ClimateScience Special Report 2017 1986ς2016 relative to 1901-1960



The coldest day of the year is 4.78°Fwarmer

1986ς2016 relative to 1901-1960NCA, 2018



Puget Sound | +6 days | 1895-2011

The frost-free season is 16 days longer 

1991-2012 relative to 1901-1960NCA 2014



Source: Stoelingaet al. 2009; Mote et al. 2008

WA Cascades snowpack decreased ~25% 

between the mid-20th century and 2006



Peak streamflow from snowmelt is occurring 
up to 20 days earlier in the Northwest (1948-2002)

Source: Snoveret al. 2013



Sea level has risen by about 4 in. 
since the 1930s 

Source: Friday Harbor tide gauge, NOAA



The number of large fires and area burned in the 
Northwest increased from 1973 to 2012

Source: Westerling2016



Images: University of Washington

Projected Changes



Accelerated Warming

https://statesummaries.ncics.org/

https://statesummaries.ncics.org/


(

Our primary mechanism 
for storing water ςsnow 
ςis sensitive to warming.

Declining Snowpack

Projected change for 2080s: 
-55% (range: -83 to -17%)

(Hamlet et al. 2013: 
moderate A1B scenario, 

rel. to 1980s)



April 1 Snow Water Equivalent

Elsner et al. 2010



April 1 Snow Water Equivalent

Elsner et al. 2010



April 1 Snow Water Equivalent

Elsner et al. 2010



Shifting StreamflowsςYakima Basin

October April September

Source: Elsner et al. 2010
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Shifting StreamflowsςYakima Basin

Source: Elsner et al. 2010



Shifting StreamflowsςYakima Basin

Source: Elsner et al. 2010

October April September



Shifting StreamflowsςYakima Basin

Source: Elsner et al. 2010

October April September



October April September

Shifting StreamflowsςYakima Basin

Source: Elsner et al. 2010



Hydrology is most affected in basins that 

historically accumulated snow

Source: Hamlet et al. 2013, https://cig.uw.edu/projects/climate-change-in-puget-sound-state-of-knowledge/ 

https://cig.uw.edu/projects/climate-change-in-puget-sound-state-of-knowledge/


Projected Changes for the Cedar River

Source: https://cig.uw.edu/projects/climate-change-in-puget-sound-state-of-knowledge/ 

https://cig.uw.edu/projects/climate-change-in-puget-sound-state-of-knowledge/


Small declines in summer precipitation

https://data.cig.uw.edu/climatemapping/ 

https://data.cig.uw.edu/climatemapping/


Warner, Mass, Salathé, J Hydromet, 2015

More Intense Heavy Rains

Heaviest rain events (top 1% daily) 

are projected to become +22% 

more intense (range:+5 to +34%) 

by the 2080s. 



Warner, Mass, Salathé, J Hydromet, 2015
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More Water Vapor No change in Winds

C
o

lu
m

n W
a
te

r V
a

p
o

r (
m

m
)

8
5
0
 h

P
a W

in
d
 (m

/s
)

More Intense Heavy Rains



Impacts


