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What we know (high
confidence)

e Earth’s climate is changing

e Humans are involved and the pattern is
unlike natural changes

e Global average temperature is likely to
increase substantially during this century

e We know this through peer-reviewed
research and assessments (IPCC, NAS,...)
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How we know that global climate 1s
changing and that humans are involved

Observed and projected changes of

relevance to the Northwest’s hydropower



Temperature anomaly (°C)

Variations of the Earth's surface temperature
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Temperature trends ("C per century), since 1920
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Receding glaciers
Thinning and retreat of Arctic sea 1ce
Collapse of 1ce shelves

Changes in phenological indicators and
species ranges



The South Cascade

glacier retreated
dramatically in the
20th century
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s Basic physics

¢ Known patterns of natural varability
cannot explain the pattern of warming
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Heat going into the oceans and land

A

5¢ Simulations with climate models cannot

reproduce recent warming without rising
greenhouse gases



Global Heat Flows
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Solar Irradiance (Wm™)

1369

1368

1367

1366

1365

1364

1363

Total Solar Irradiance Data (referred to SARR via ACRIM-II)
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from: C. Frohlich, Space Science Reviews, 94, pp.15-24, 2000, with composite (vers d41_61_0510), ACRIM-II/III (vers I1:101001) and VIRGO 6_001_0510 data (Oct 07, 2005)
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Temperature anomalies (°C)
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¢ Warming has already caused a reduction in

Northwest snowpack and a consequent
shift in tflow from summer to winter

A

2t Continued shifts in timing of flow are very

likely
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April 1 snowpack: no decline at high elevations
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...but large declines at low elevations
TUNNEL AVENUE, Elev. 24501t
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a. Observations
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Trends in April 1 SWE for the WA and OR Cascades 1916-2003

] Temp and precip
B Temp alone

% change 1916-2003
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cinar s Hamlet et al., J Climate 2005
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Figure 4. Trenads in (a) yearly dases of
spring snowmelt onset and (b) centers of
a5 | mass of yearly streamflow hydrographs in
_ rivers throughout western North America,
based on U.S. Geological Survey stream-
flow paging stations in the United States
and an equivalent Canadian streamflow
network. Large circles indicate siles
with trends that differ significantly from
zemo at a Y% confidence level, small

35 circles are not confidently identified.
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As the West warms,
winter flows rise
and summer flows
drop
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SUMMARY OF
OBSERVED CHANGES
IN THE NORTHWEST

Al

st Substantial warming

Al

s¢ Elevation-dependent loss of snowpack



Temperature Change (°C)
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Snake River at Ice
Harbor
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Three changes

in the Public interest



Water policy workshops have highlighted the need to inject

Planning for climate change: water

resources in the Columbia basin

climate change information into existing river basin planning
activities and to provide free access to streamflow scenarios.

Partners:

Northwest Power
and Conservation
Council

Idaho Dept of
Water Resources
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www.cses.washington.edu/cig

planning tools
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A

¢ Human influence on climate and water
resources of the Northwest 1s emerging

KA

2t Temperature and precipitation changes
have ditferent effects
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www.cses.washington.edu/cig planning tools



