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An integrated research team studying the impacts of climate
variability and climate change in the PNW and western US

Downscaling global climate Macro and fine-scale Impacts assessments for Adaptation
model projections hydrologic modeling water resources, terrestrial planning and
and aquatic ecosystems outreach

Variable Infiltration Capacity (VIC)
Macroscale Hydrologic Model

Grid Cell Vegetation Coverage
2

Working since A Perform climate science in the public interest
1995 to: A Increase regional resilience to climate variability and change

A Produce science useful to (and used by!) the decision making
community



Setting the Stage for Pacific Northwest Climate Change

GLOBAL CLIMATE CHANGE




20th Century PNW Climate: Temperature

Temperature trends: (°C/century) 19262000

) 8

cooling warming =

A 154 stations with
long records

A Almost every station
showed warming

A Urbanization not a
major source of
warming

A Regional average =
+1.5 F/century




Evidence of change in the Pacific Northwest

Observed 20 ™ century change

A Northern hemisphere A Spring snowmelt and

spring snow cover
has declined
(~8%, 1922-2005)

(Lemke et al., 2007)

A Spring snowpack has

declined
(decreases in 73%
(n=824)of western
U.S. stations,1950-
1997) (Mote et al. 2005)

peak runoff have
shifted earlier

(1 to 4 weeks in much
of the western U.S.,
1948-2002)

(Stewart et al. 2005)

Northern hemisphere
glaciers are losing
mass and/or length.
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L emissions (Gt C)

Projecting Future Climate:
Greenhouse Gas Emissions Scenarios

40 emissions scenarios are used to
Different scenarios result in different climate change projections.
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Global surface warming (°C)

Without drastic changes in current emissions trends, GHG

concentrations will increase dramatically over the 21

century and with that, global temperature.
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Sea Level Is Expected to Increase

Major determinants of global sea
level rise:

A Thermal expansion of the
ocean

A Melting of land -based ice
sheets (Greenland, Antarctica)

Global Projections for 2100:

+7 to +23 Inches (pcc 2007)
and more recently

+2.6 ftto +6.6 ft (Pfeffer et al. 2008)

Sea level will not stabilize until several
centuries after global temperatures
stabilize.

Jakobshavn Fjord, Greenland



Regional Impacts

CHANGES IN PACIFIC NORTHWEST
CLIMATE



Washington Climate Change Impacts Assessment

o Fundedby the WA State
Legislature under HB 1308404

o First comprehensive assessment
of climate change impacts on WA

o Products include final report as
: i Washington Climate Change
well as comprehensive data sets Impacts Assessment

Evaluating Washington’s Future
in a Changing Climate
Sectors studied: hydrology & water
management, urbastormwater
infrastructure, energy, agriculture &
economics, salmon & ecosystems,
forests, human health, coasts,
preliminary adaptation options

A report by

The Climate Impacts Group
University of Washington

June 2009




Projected Increases In

2020s | +2.0F(1.1-3.4°F)

Annual PNW Temperature 2040s | +3.2F(1.65.2°F)
* Relative to 19701999 average 2080s +5.3F(2.89.7°F)
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Projected Increases In 2020s | +1%(-9 to 12%)

Annual PNW Precipitation 20405 | +2%(-11 to +12%)
* Relative to 1970999 average 2080s | +4%(-10 to +20%)
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What About Changes in
Extreme Precipitation?

Simulations generally indicate
Increases in extreme
precipitation over the next 50
years, however:

I The projections vary by
model and region, and

I Actual changes may be
difficult to distinguish from
natural variability.

Salathé et al. 2009, Rosenberg et al. 2009)



Hydrologic Impacts

PROJECTED CHANGES IN PACIFIC
NORTHWEST HYDROLOGY



Expected 215 century
changes in temperature
and precipitation will
transform the hydrologic
behavior of many
mountain watersheds in
the West.




Key Impact:
Loss of Spring
Snowpack




