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Relationship between remotely-sensed Land Surface Temperature and stream temperature 

John Day River 2001-2009 



8DMWT ~ LST + JulDay + LST2 + Elev 

CHaMP stream temperature loggers 

MODIS satellite data 

May or may not be included 
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Measured stream temp 

Temp ~ LST + Julian day 



Modeling process 

Spatial data 
network 

sites 

Satellite data Spatial resolution 

Asotin 



Stream Network 
• Spatial grain – stream segment (1-10 km) 

• Reach contributing area (RCA) 
John Day 



Land Surface Temperature (LST) 

NASA 

• MODIS Satellite Data (NASA) 

• Measures land surface emissivity (LST) 

• Spatially and temporally continuous 

July 26, 2001 



Land Surface Temperature (LST) 

NASA 

July 26, 2001 



reverb.echo.nasa.gov 



Hierarchical Data Format [HDF]: Scientific Data Set [SDS]: LST_Day_1km 

Extract, Project, & Clip 

Asotin 



Cloudy day gap-filling  



Cloudy day gap-filling  Linear interpolation 



1km2 grid RCA polygons 

Area weighted mean 

Asotin  Julian day 137 



Wenatchee 

Site data: stream temperature loggers and physiography 



Wenatchee 

Site data: stream temperature loggers 





R script 
• Parses data into spring/fall set 

• Finds “best” model structure 

• L-O-O PRESS Statistic 

• RMSEP 

• AIC 

• Parameterizes model 

• Estimates stream temp in 

unsampled reaches 



Julian Day 193, 2012 
RCA zonal mean LST 

Wenatchee 

Spatially continuous estimate of 
stream temperature 

Model output 



Continuous estimate of stream temperature  Mean daily 
water temperature (°C) 
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Continuous estimate of stream temperature  

John Day River basin 
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Continuous estimate of stream temperature  

John Day River basin 



Middle Fork John Day near Phipps Meadow Mean daily stream temperature 2003 - 2008 



Middle Fork John Day near Phipps Meadow Mean daily stream temperature 2003 - 2008 



How many (or few) sites are needed? 




