Variations of the Earth's surface temperature for:
(a) thhe past 140 yvears
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Average increase in temp about 1.2 degrees per 100 yrs

Increased frequency and intensity of ENSO events
(ecosystem reorganization-predators/prey).

Decreased ocean venting and decreased oxygen in
upwelling deep waters

Increasing ocean acidification with risk of major species
changes in food webs.




Climate Change -Freshwater

More warming in north and interior
Snowpack decreases of 25 % in <30 yrs

Continued glacial recession (90 % of BC &
Ak glaciers exhibit significant recession in
past 50 yrs)

Average increases in annual precipitation
but dryer late summer-fall (more intense
rainfall events, greater risk of flash events)
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Changes to Seasonal Thermal
Regimes in Freshwater Lakes,
Rivers and Streams



Climate Change will affect all Salmon Life
History Stages
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Salmon FW Adaptive Zones and
Chinook Conservation Units

i rreArnd (ednher 22, 2000 Legjanl

S ML) e PR |-_. . _

fa-ﬂ_l;ﬂm Ehﬂﬂnu %& Bl = Ht‘x\ |~ Hiore erz
o, fﬁwmﬁ' et

! "|" ugﬁ'ﬂip:rﬂ:-lu roe ke s Lp it P

"-':'--\-'_._,\. ..,E,‘-_F-r.ﬁ ET-E E '|.. h‘“‘l..j" E i || a2 #nld

\'.'-
[ rvasr EEnnm—rMJ Jr!.'-.:ﬁe
“*“"‘E{T?IJHEF i |i-c|-r"_-! Eﬁ-:r, ‘E_a %\' h-r-m .y =:-

B = [ F s {7 Bl
i T .-Iiﬂldd . :Lelr r-b-er-ummﬁrlrh-? "a:l .1 I-r1: ”..H LT " 'nr.‘:-. B firing

; -"a'\- [, B s

f L | [

e 5' : . E\o J :-? ‘}3\

h 1 e L | Wi o - »

1, - '_I 2 _ o o : o - p . -
h_. :%E-.ﬂ- ; ""qu,(ﬁ‘ W id -:2; Frass fmfi&‘ﬁ r n-|._t im :::'-. ;"hﬁ“ﬁ CF POk azaualion | - 1S
270 TR ] ¥ i o ity d.i- . i :
£ ,;'.'L! £ : P LRI Tl_"-: é'" A i - q__‘-r’}’ _n"'-...,l_ Lol
.84 g L A 5 j
L e ARy 'l.-': i % 1o ‘3'? - : 1""-;\

:F:'“ i ;.. -.-.-:. Bﬁlllllll.?ba: .: ?: arc Lz sy ,J--F-«-* i
- : T ‘*“JF' gl ";'_":-__ I'-Itlrth'ihl:-n::ﬂnﬂn'l |m|n5|-a'pl: 13
M oy o i 5;':- W Dy Theggsprson=s uitimereliminggaene 1.3 )
¥ i T n X TN o ﬁ».)\
e L : g 3
i Hemathka ™, - B -ﬁwlc, }ﬂp b
ix . "'. 10 1“""-ll_ "-':-'__.I ¢ -.:1 U‘JJWFIGH-IUH"IE Ih'|1’l|15 d‘gq_‘l " "'q,':l_.__
o i Sy T N L :
Tt r“f,nrdr Tty Thnmllqi;'n-:m—ue Irrllng 0,3 a,;_ f -
__ =EEn ™

. R
s 55: 1

!
iy ] K

Lqu-_' ‘I‘Irumuh- I.k-il.l lllq:lkqlln.p-a

q..:..L .r'\-'.-"| L .I‘n
] z "FI%:,HI ':Hnj,un-l'--:ll hiH

Pre ripta Sl iy 3 ;
[ By F:aa,ur Rlwan = rul_Fl?'l:If:: ar 44 Ilf Jil L
7 o]t [Rhar.-'il} ng ‘% : e
|H.=4.|u'.rh|=ulif‘|_ ! . .lpr_l‘_"ﬁ"?'{-_-n = =ha f= = II I|I
FastYnrr oius .h_?"l'l-ll..rnl ' T s Rl ing 1
L
l'.n:.f‘u-ﬁ A kN trEam |I IIL




Management Impacts

Increased uncertainty re: salmon
production and available catch

Decreased forecasting ability (past will not
predict the future)

Decreased effectiveness of historic best
practises.

Increased inter-sectoral conflict re:
allocation of water for fish versus
extractive uses.



How do we move forward?

Increased conservation buffers.

Increased reliance on abundance based in-
season management.

Broader implementation of EBM as per Wild
Salmon Policy and Living Water Smart.

Regional analyses of vulnerability and adaptation
options for sustainable fish and habitat mgt (new
mgt models, decision support systems,
engineering options e.g fish-and-water, role of
fish culture)



Assessment of Vulnerability
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Figure 2. Simplitied conceptual model illustrating the
linkages among climate, physical habitat conditions, habitat
suitability, and Pacific salmon life stages.

From Nelitz
2009



Vulnerability Scenario
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Fignre 7. “Worst” case outcome [Le., mast chenae 10 thermel classasout of six chimete change scenancs. Top panel
reproscnt 3 prodicred thermnl closses over theee time pernda (20202 10308, W0806), while the homom poanel reproscerrs shims
i thermal classes fas noted by legend ) from bagzling predictions (e Figore 5.




