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Species- Specific Thermal Niches
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Temperature Regulation 0 Spatial Distributions
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Temperature Regulation - Life Cycle
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Western US o Observed Trends
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Observed Temperature Trends
In Northwest US Rivers
Fraser River - Summer
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Regional Trends In Stream Temperatures

USGS NWIS Monitoring Sites (1980 0 2009)
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18 Lesson #1: Long-term
1548 monitoring data for stream
temperatures is limited
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Seasonal Trends In Stream Temperatures
USGS NWIS Monitoring Sites (1980 0 2009)
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Application of Spatial Statistical
Stream Models to Develop River
Network Temperature Models
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Boise River Temperature Database

Stream Temperature Database
14 year period (1993 9 2006)

780 observations
518 unigue locations

| tempe
Watershed Characteristics % "7+ Thermograph Locations
Elevation range 900 83300 m %S~ 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
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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

Non- spatial Stream Temp =
0 0.0064*Ele (m)
+0.0104* Rad
+0.39* AirTemp (C)
0 0.17*Flow (m3/s)

| Lesson #3: Very accurate models can be

built with short -term monitoring data to
reconstruct historical (or predict future)
temperatures across river networks

Spatial Stream Temp =
0 0.0045*Ele (m)
+0.0085* Rad

+0.48* AirTemp (C)

0 0.11*Flow (m3/s)

Predicted ( C)

Mean Summer Stream Temp

19 -

14 +

r2 = 0.68; RMSE = 1.54°C

Non-spatial
" Multiple Regression Model

19 ~

14 -

r>=0.93; RMSE =0.74°C

A Spatial
Multiple Regression Model

9 14

Observed ( C)

19




River Network Thermal Maps
2006 Mean Summer Temperatures
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