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Jan-Dec Global Mean Temperature over Land & Ocean
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Metabolic Ecology and Thermal Niches

Temperature &
» metabolic rates
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Temperature Regulation 0 Spatial Distributions
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Temperature Regulation - Life Cycle

Incubation length -
Chinook salmon
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Western US o Observed Trends
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Global Trends in Stream Temperatures

River Loire, France (1880 9 2003)
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Global Trends in Stream Temperatures

Streams in Switzerland (1978 6 2004)

(a) 13
B2 of 25 streams show
4o statistically significant warming
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Regional Trends In Stream Temperatures

Fraser River - Summer
} =0.18°C/decade

181 . .

171

16

Mean temperature (°C)

154

14 - g y .
1950 1960 1970 1980 1990

Year Columbia River - Summer
Morrison et al. 2002

= [J [ e
L = R ==
L 1 L

=4
L L

L= ]
1

July mean temperature, 0.05 days/yr, P <<< 0.001
1960 1080 2000
Date

Petersen and Kitchell 2001; Crozier et al. 2008

July mean temperature (°C)
=

EU"
=




Regional Trends In Stream Temperatures

USGS NWIS Monitoring Sites (1980 0 2009)
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Isaak et al., In review. Climatic Change



Seasonal Trends In Stream Temperatures
USGS NWIS Monitoring Sites (1980 0 2009)
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1980 - 2009 Warming Trends
Minimally Altered, Free - Flowing Sites

Spring - Summer
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Application of Spatial Statistical Models
for Downscaling of Climate Effects
on River Network Temperatures
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Boise River Temperature Database

Stream Temperature Database
14 year period (1993 9 2006)

780 observations
518 unigue locations

Watershed Characteristics R o “Themmguaph Locations
Elevation range 900 63300 m €&~ Third Order (plus) Streams
Fish bearing streams ~2,500 km

Watershed area = 6,900 km 2




Spatial Statistical Models
for Stream Networks

Symmetric Distance Classes Asymmetric Distance Classes

1@ @: 1 2
AA ?;_n 2 ,
iy 1 ! : !

- L] "" .,

S €

4
s 1
H
3 ®:
T (b) T (©
Advantages:

-flexible & valid covariance structures
by accommodating network topology
-weighting by stream size
-improved predictive ability & parameter
estimates relative to non spatial models
Peterson et al. 2006; Ver Hoef etal. 2006; Ver Hoef and Peterson 2010




Boise River Temperature Models

Mean Summer Stream Temp
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Non- spatial Stream Temp = 194 ' 0.68; RMSE = 1.54°C
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Environmental Trends In
the Boise River Basin

Summer Air Temperature

1976-2006
+0.44°C/decade

Summer Mean Air (C)

Recent Wildfires Summer Stream Flow

Summer Discharge

194682006
14% burned during 93 806 study period -4.8%/decade
30% burned from 92 -08




