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Effects of climate change on fish

Most studies on
coldwater species
such as trout

Major losses
projected



Effects of climate change on fish
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Will catfish really take over Wisconsin?




The Stream Model

A new GIS-based statewide watershed model
to evaluate human impacts on streams




Stream model - Conceptual
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Stream model - reaches

Each reach (*A”, “B”, etc.) Is modeled
Independently; ~125,000 reaches in the state!




50 warmwater species models developed

Models 65-90% accurate in independent tests




Stream model - Conceptual
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Warmwater habitat gains with temperature
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Channel catfish




Channel
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Current
climate




Channel
catfish:

+]1 C increase
alr and water




S e
{ \ AL O
mf iy B g LTS 7
; A s S
H_.llr-h.v _...d.._. r-:...-ﬂ...a_w..f_}gl.. .-...Jll.ﬂ 1 A
X ! “\ .__,,Ju.,.., .,.L.v.\lu..h,.._a
s ﬁ, ey R At el
‘ STyt ok = 1_____ ﬂ\ ,,.._ﬂ., \ \ML w .# L__..r-}\_wﬂ-
4 oo ~
sy W e
..w....un_ﬂ_... - C ,N .:..uu..-J\J,.{__ o v P

Channel
catfish
+3 C increase
air and water



Channel

catfish:
+5 C increase v, o

alr and water




Channel catfish habitat gains w/ temperature
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Channel catfish limited by stream size




Black crappie
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Black
crappie:

+1 C Iincrease
alr and water
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Black crappie habitat gains with temperature
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Black crappie limited by stream gradient, size




Banded darter




Banded
darter




Banded
darter:

+1 C Iincrease
alr and water




Banded
darter:

+3 C Increase
alr and water




Banded
darter:

+5 C Increase
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Banded darter habitat gains with temperature
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Banded darter limited by access

+




Banded
darter:

+5 C Increase
alr and water

With key
barriers
shown




Summary and conclusions

| Climate warming will gretlyncrease
warmwater habitat

_ Warmwater species will generally not increase
™ as much as habitat because of:

i Other limiting factors (e.g. stream
SR size, gradient)
i Lack of access to newly suitable
habitats
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