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 What are the leading causes of
climate change or destabilization?

 How will climate change affect the
Western U.S., Columbia Basin and
Puget Sound?

 What mitigation/adaptation tools
are available to counteract climate
change?

 What opportunities do tribes have

to engage and manage climate
change science?



Earth’'s Annual Energy Budget
(ISAB 2007)
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The Big Picture

+ Target Atmospheric CO,
Where Should Humanity Aim?

James Hansen, et al (2008)

* 390 ppm should be the target
+ Current concentration is 385 ppm
+ |PPC has set target at 450 ppm

www.columbia.edu/~jeh1/2008/TargetCO2
_20080317.pdf



Reducing CO, Emissions through
Renewable Energy and Efficiency

The Big Picture of CO, Emissions
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Source: ASES, Tackling Climate Change in the U.S.



Changes in run-off, 21st century. White areas are where
less than two-thirds of models agree, hatched are where
90% of models agree

MRCC Technical Paper on Climate Change and Water
“Released April 2008




Observed Trends in Western North America
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Koppen—Geiger Climate Classification
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Koppen—Geiger Climate Classification
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Oregon: 1.4°F warmer in 200307
2.0°F of warming over 100 years
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Idaho: 1.8°F warmer in 2003 -07
2.2°F of warming over 100 years
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Realities of Global Warming in the 11 Western States

Deadly Heat Waves: [n California, a heat wave In
July 2006 led to an ininal official count of at least
143 deaths—a total beirg reviewed by the staze
government following a press analysis that the real

death toll may have been 466.
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and severe than thought possible. It 1s currenty less
then half full.
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Charred Habitar Descructive wildfires in northern
MNevada in 2006 charred pronghorn antelope habirar
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Ruinous Wildfire: Colormado sulfered the largest
wildfire in its history in 2002, Nine firefighters died,
neatly 1,000 scructures were destroyed, 915,000 acres
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Disastrous Dr-:rught: Dr-:n-ughc kit Utah so hard
in 2002 char EVEry county in the state qualjﬂcd for
disaster relizf. 2,600 Utahans lost thelr :-_'-.E;l'i.CLthl.ll'Hl

jq::l:'-s and th= c:lr}-'luu-::l harvest shrank 30 percent.

Livestock Loss: Mew Mexico lost $279 million in
Income from livestock production duc to the 2302
drought. In Montana, drought forced ranchers to
cull 150,000 caccle from their herds in three years,
bringing the statc’s cattle population to a 40-year low

n 200,

Lost Revenue: Idaho was forced to cancel sage grousec
hunring season afrer wildfires destroyed much of the

birds habirat in 2007
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A forest fire amolders in Montana in 2007, part of an unusually ssvere fire season in the state,



Temperature Changes and Predictions
for the CRB (ISAB 2007)
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OBSERVED AND PROJECTED CHAMNGES IN WESTERM US AND IMPACTS TO WILDLIFE

20th century Future Praojections Implications for Wildlife Refs.
changes [+1°C) (2020-2029,
+1-1_5C)
WWarmer +0.8-12*C Reduced survival and reprodection of salmonids; 1.2
siream mipacis on oold water fisheres 2.4
termperatuns 598
210
Warmer =01 Chdecade +1-1.5%C; greater Shifting gecgraphic range; ncreased pest'pathocgen 210
wanmbers amd throwgh 20th rmagretude of cutbreaks; tempersure-dependent sex determination;
spring cemuny; greatest warmming im winter accelerated parasite life cycles and improwved
Warnming o sprirg and spring pathwgen swrvival
and winter
Earflier Adwancerment of Ciontinued sarlier Earlier migrabions. nesting, sresding, budourst, Sosering 10,
SpTing rimg by 5 soring amival changes in synchrony and inker-species interactions; 12
arrivail wsidecads: longer
groseng season (2
daysidecads]
Streamiiow Peak streambiow 2 —ar =r peas Higher food frequency; earnsr peak fow, reduced nabural = 10
weasks zarier than sirearmdlow; higher summer and autumn flows; reduced freguency of
aveErage in exising winter'=arhy soring sesarwcir refill; morease in the duration of swmmer dry
historcal record floaws; lower surmimesr rarind. foocdpiain habtat increasngly solaied from the
floames active mver ervironment. reducsd habiat and sundval o
Eresirisl and aqustic soeces
Snovwmack Aol 1 smoesy vaater Genaralhs Redursad hahitst for highom shesn wolverine amnd ofsr 10
equivalent declimng decressmng snow-dependent speces: reduced water avsilabdin;
15-30%: earlier snowpack shnnking alpine habstat;
snowmelt fiming decresssd l=ngrh of
SN SESSOoN
Glaciers Ceclimes in glacier Glaciers in Glacer Impacts on gacer-fed strecms and [skes 210
vzlume and area Matonal Park
across the west disappsaring oy
approx. 2020
Fire Longer fire seascn, Swen longer fre Ex more sacres bumed cwerlast 15 yr= ws. previcus 15 210,
imzreasad fire season, noreased ¥rs5; changes in forest speczs composition; changes n 11
freguency amd fre freguency and shy=ical forest structure; moeases N Nvasve species
imtensiiy; dus io sawerity
SPrAMNG SUETITIEST
warming and earer
spring smosssmedi
Sea level 0. Frumdyear increase | 001820053 m Lo=s of cosstial wetlands, sat marshes and other coasal 210,
rise globally ower last 440 increase globally [oy sabitats; increased salmizafion of freshwater; changesin 13
WEArs. 20602030 nenk te freshwater-sahwater inmterface N estusnes; imncreasad
2030200300 stom surges and coastal eosion;
Sea ice Some fracture of Arctc mosTy ice-free Lo=s of critical hakbitat for pelar bear; other arctic o 2
shelfics in surmemer dependent speces
EMS0 + Increasing frequensy Changes in of-shore produstivity. misrine cpesies 214
PDO cycles of EMS0 and distributons:
positive P00 events
Choean morease in S0d; Reduces caroonate for shel organisms important as 2z
Chemistry increasing acadity salmon preay
Imeasine Spreading Spreading Hamits: under cmate change more amenable to invases 2z
Species worrldwide; out frcughout west tan natve species
competing natve
wailcd fe
Estuary Crzcrease in flows + Reduction in fish and wild® =z hsbitat and popuatcns 2,15

sediment transport;
increase in water
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Climate Change Impacts on Water
Quality

* Increased productivity leads fo increased nutrient
cycling and accelerated eutrophication in lakes with

sufficient nutrients and oxygen; otherwise oxygen
depletion may limit overall productivity

+ Possible |ake stratification weakening in cold regions
of country, anoxic zones could disappear

* Increased temperatures enhances toxicity of metals
and increases accumulation of toxics in organisms

* Higher temps may lead to faster transfer of toxics
from water column to sediments

* Not just climate, but other human actions affect WQ



Reliability (%)

Reliability of meeting CRB water needs-
present compared to future (ISAB 2007)

100
95
20
82
80
75 7
70 7

&5
60

Firm
Energy
Enargy

In-stream e |
Flow Target |

Non-Firm
Agriculture

Fapura basod on data Frorm Miles ot sl (230080
Fiepure source: Clirmale Impacts Groop, Undversity of Washinglon

Reservoir e
Recreaton L

Food o
Control O """

Navigation




Climate Change Challenges

« Complex
* Uncertain

e Scale



Risk Associated with Management Activities

High

Uncertainty due to climate change

Inherent uncertainty
(uncertainty in a static climate)

T Taswler, JI, TTT Tea, <O Pyle, T Slaw, P Gooealer, P Kaociva, T. [ Tamsen, L. [ lanoaly,
K. Klasmeeyer, M. Aldows, O Bienz, and 5. Pearsall. In press. Resonoros mam sgemient i a chargring: ard

ufcertain emdmormsent. Fromters in Foology snd the BErvirormmen t



Potential Mitigation Tools (ISAB 2007)

Change hydrosystem operations. Modify flood
control. Reduce frequency and magnitude of
winter flows, extend spring runoff later in the year.

Reduce water temperatures in fishladders with
water drawn from lower, cooler strata in the
forebay water column

Increase flow augmentation from cool/cold water
storage reservoirs (i.e Grand Coulee and Hells
Canyon)

Open backwater, slough, and other off-channel
habitats along mainstem reservoirs and
estuary to help reduce water temperature.



Possible Adaptation Tools

Recycle Water

Increase energy efficiency

Increase water storage capacity

Water Markets

Water pricing- metering

Endangered Species Act

Inter-basin water transfers

Land use/population planning/eco services



Tribal Engagement in Climate Change
Science

Collaborate with international (IPPC), state
(WGA Western Wildlife Habitat Council), federal
(NOAA Drought Information Center) and other
scientific groups (UW Climate Impacts Group)

Establish collaborative monitoring networks to
gather new data in tribal areas

Share existing/new data- become involved with
regional process models (hydrology, ecology,
fire models, focus species, ect.)



Tribal Engagement in Climate Change
Science (Part 2)

* Work across jurisdictional lines to
conserve and secure functioning habitats

and nontilatinne that remain
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* Use old tools (flow/temperature
management), develop new tools, utilize
Traditional Ecological Knowledge






