What are the implications for
freshwater ecosystems?

Jill Baron, US Geological Survey
Colorado State University
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There will not be enough water
in the West to satisfy all human and
environmental needs

Proactive management can help
protect freshwaters
and the services they provide

e ¥ 140
Y A . g .. *  Observed
. . & . " . 3 ol 120 Baseline
. . N 100 . . CCC scenario
v 3 s 7 +— Hadley scenario
3 80 Sa
.; w\ A\ e
4 245 60 ry S e
-‘ vl L B . . .
¥ AN 40 ‘,'\«‘ .ot el
5 20 pEEE
Iy, s 7 TR
RSy 0 e
L 8
5
4 - 1975 1979 1983 1987 1991 1995 1




1) P23090132 o nigtoricdl el org)zerzdl
grzzinousz-gas zimissions, curezir climarz modzls

]

congistznrly orojzet warming for tnz West,

PROJECTED CHANGES IN ANNUAL TEMPERATURE, NORTHERN CALIFORNIA

10 I ] I I | I | I I I | ' | I | I 1 [ 1 £ 10
8 —_ - Business as Usual emissions BT .-;': 8
L - A2 emissions W4 b
— B2 emissions
O O | === A1fiemissions 6 O
N i we BT emissions 0
O 4 H4 O
S ]9
2 1,8
S 2 - 12 5
: ) in this
08 ; 3 range " 0
et Ekibd: got PRgat 1107 o Dettinger SFEWS 2005 :
-2 { i . : E - -2
| l 1 1 | l | l | l | l | l | l 1 l 1

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

They also suggest that changes should already be underway
and that TRULY major changes may be only about 20 years away...
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Percentage change relative to 1900-1970 baseline. Any color indicates
>66% of models agree on sign of change: diagonal hatching indicates
>90% agreement.

USGS Milly et al. 2005
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Probability of experiencing delivery shortages (blue, %), and the mean
delivery shortage (red, bcm/yr), for the cases with no climate change (A)
and a reduction in Colorado River runoff of 10% (B) and 20% (C)
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Freshwaters already affected by human actions including
development, dams, extractive uses, species manipulations

and po

lution

Quagga Mussel
ESA 2003



Combined effects

* Reduce water quality
* Shrink bird and fish -5 R
migration corridors S |

Map from maps.com

* Trout and salmon fisheries likely to
contract by 40-60%
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Freshwater ecosystems and their services
should be explicitly considered in decisions
affecting future western waters




Adapting to Climate Change:

 Identify resources and processes at risk
from climate change

 Identify climate-related thresholds

 Define reference conditions for protection or
restoration

 Monitor and assess the resources and
processes

CCSP 2008



Adapting to Climate Change:

*Manage proactively
—Alleviate current stresses

—Manage at the watershed scale, but also
have local strategies
Protect and restore river corridors

Practice conjunctive ground/surface water
management

«Secure beneficial flows for freshwaters
‘Protect and replicate habitats
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There will not be enough water
in the West to satisfy all human and
environmental needs

Proactive management can help
protect freshwaters
and the services they provide
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