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Biogeography of salmon is partly determined by climate




Climate variability has a powerful influence on salmon

greduction -- justa 1 to 2 C swing in ocean temperatures Is
clated with a doubling of salmon biomass‘between
" and “cool” eras of the Pacific Decadal Oscillation
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T—]y top"c?i'egional climate variations, the
as been warming... ...
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The ten warmest years on record are in the period 1997-2008;
and 2008 stands as the 8th warmest in the historical record
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(tied with 2001).
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There truly has been global warming in the past
century, with just a few exceptions (North Atlantic
and SE US).
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. Runoff timing for western N.

America’s snowmelt rivers
advanced by a few days to
a few weeks from 1948-
2000 -- partly explained by
PDO, but best explained by
regional warming trends

Discharge to Arctic Ocean (Eurasia)
Peterson et al. (2002); Science
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Runoff Timing Trends

Stewart et al. (2005);

@ > 20d earlier
® 15-20d earlier
© 10-15d earlier
() 5-10d earlier
< 5d

) 5-10d later

® 10-15d later
@ 15-20d later
@® > 20d later

Climatic Change




‘%__ '
lacier/Muir Inlet,

icier Bay Alaska

2004

Glaciers, globally, have been retreating, including most
glaciers in the western North America. For some, like
the Muir Glacier, the retreat has been dramatic: a 12

km retreat and 800 meters of thinning since 1941

http://nsidc.org/data/glacier _photo/special_high_res.html
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Fossil Fuel Emission (GtCly)
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We are In the early stages of an era of
rapid climate and environmental change

The full range (~1.5
to 6 C) of projected
temperature
INncreases represents
a combination of
emissions and
model uncertainties




Change “2080 2099” minus “1980- 1999"’
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— mostly negative impacts in lower/warmer
latitudes,



The salty side of Pacific salmon habitat
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Because of the complexity of habitat, salmon life
histories and local adaptations, there will be a
diverse suite of climate change impacts that varies
for different stocks, watersheds, and sub-basbasins
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We’'re still
accelerating --
but It's time to
back our way
down this
mountain...



Responding to the Climate Change
Challenge



