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The Climate Impacts Group

CLIMATE MATTERS
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CLIMATE CHANGE IS EXPECTED
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WE CAN TAKE ACTION TO
PREPARE



What do we expect?

Warming

Changes in total precipitation
expected to be less than past
variability

Reduced snowpack, shifts in
streamflow timing

Increases in heavy rainfall

Changes in the landscape from
fires, pests, et al.
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Continued
Variability
in Precipitation

IMPACTS

Modest
increases in
average annual
precipitation,
but change is
smaller than
year-to-year
variability

Percent Precipitation Change (%)

Figure source: Climate Impacts Group, based on projections used in
IPCC 2013
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Changes in Electricity Demand

Percent Change in Asnual Cooling and Heating Demand by 2050
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Jaglom et al 2014., Energy Policy, 73, 524-539



Warmer Stream Temperatures

August Mean Surface Air Temperature and Maximum Stream Temperature

Historical (1970 1999) 2040s medium (A1B)

Favorable for Salmon Stressful for Salmon Fatal for Salmon

| <=50 60 68 79 °F

* Projections are compared with 1970-1999 average

Mantua et al. 2010
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28 Snowpack

Hamlet et al. 2013, AtmosphereOcean,

51:4, 392-415



™ Watersheds
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Shifting Streamflows — Yakima Basin

g | Historical

T | == A1B 2020s
 A1B 2040s

o | == A1B2080s

o

‘8 {

8000

4000

Mean flow (cubic feet per second)
6000

2000

< - October April September

oct nov dec jan feb mar apr may jun jul aug sep Elsner et al. 2010
Month



CLIMATE

“er
N7
IMPACTS

(4

Mean flow (cubic feet per second)
6000

4000

12000

10000

8000

2000

7 Oct

pril September

apr may jun jul aug sep

Month

oct

Shifting Streamflows — Yakima Basin

Increasing flows
in the fall and
winter

Flood risks
increase

Elsner et al. 2010



Shifting Streamflows — Yakima Basin
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Natural flow (cubic feet per second)

Mixed basins most
sensitive, but show-
dominant basins will
become more
“transitional”

Rain dominant (green)

i

. / \—-
Chehalis River

5 at Porter

O N D J FNANMJ JAS
Month

‘—HW

o

Mixed rain/snow (red)

Yakima River '-
o at Parker

ONDJFWMAMIJ JAS
Month

Snow dominant (blue)

- =  A1B 2020

Columbia River
at The Dalles

O NN D JF M AMUYJ J AS
Maorr




CLIMATE
We N

> Heavier rainfall
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events get heavier

Frequency and intensity of
heavy rainfall
both projected to increase

Multiple models, 2041-2070 vs.
late 20" century

NCA Technical Input for the Northwest (2013)
Climate Change in the Northwest: Implications for Our
Landscapes, Waters, and Communities
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Sz Landscape is already undergoing

N
IMPACTS

significant change

Recent
Disturbance

“ Fire area

Insect and
disease area

Mote et al. 2014; Data sources: Eidenshink et al. 2007; USGS 2012; USFS 2012
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rojected Increase
in Area Burned
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&% 500% to 600%
@& 400% to 500%
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" Not modeled

NRC 2011



The future is unlikely to
resemble the past...

e Warmer

e Changes in the timing and
amount of streamflow

o C
oT

nanges in our landscape

ne Northwest’s

hydroclimate will be
dynamic




The future is unlikely to
resemble the past...

Challenges for infrastructure and
operations

Risks and solutions are shared:
Decisions by one set of managers will
affect other managers

Finding robust strategies

— Goes beyond engineering

— Will be iterative

— Requires diverse engagement

Past extremes can be a useful
“playbook”




Mountain Snowpack B
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PacNW - Temperatures
looked like mid-21st
century; snowpack looked
like end-of-century

What are our sensitivities?
What “broke?”

Can we handle an
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