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Stream Temperature Analyses ‐
Introduction
 Goal – temperature insights
 Issues – sensitive species impacts, but “data deluge”
 Solution – intuitive plots
 Case Study ‐

Whipple Creek Watershed



Whipple Creek Watershed





Stream Temperature Analyses ‐
Methods
 Continuous summer stream temperature –

10 subwatersheds
 Weather context –NWS (PDX)
 Exploratory data analyses plots ‐ contrast sites
 Emphasis ‐ patterns / anomalies



Temperature sensor/logger deployed in shadow near bottom of creek







Stream Temperature Analyses ‐
Results
Weather context ‐ departures from normal
 Long‐term monitoring site ‐ criteria exceedances
Watershed‐wide ‐ criteria exceedances
 Temperature patterns ‐ anomalies



Summer Temperatures:
2014 ‐ warmer
2015 – hotter  

Weather Context

Summer Rainfall:
2014 ‐ normal
2015 – drier    

Sequence is important:
can exacerbate impacts
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Subwatershed Comparison Over Two Summers
Stream Temperature Criteria Exceedances





Summer 2014 Exceedances: July - August

Most July – August air temperature departures 
slightly above zero (within 5 degrees) 

WPL080’s 
temperature drops 
through summer

Time Series Plots: Summer 2014 



Summer 2015 Exceedances: June - August

Most June – August air temperature departures substantially above zero 
(many 5 to 10 degrees above)

WPL080’s 
temperature drops 
through summer

Time Series Plots: Summer 2015 



CDF Plots:
Summer 7‐DAD Max
Stream Temperatures

• Increasing separation 
of lower main stem 
sites from tributaries

• Tributaries ‐more 
shading / groundwater

• Main stem –
cumulative heat 
loading



• WPL080 steeper (heats 
less) 

• Lower main stem, 
Packard, & WPLT04 –
2015’s top 10%  heating 
intensifies.

• Feedback mechanisms 
beyond air temperature

WPL080

Top 10%

CDF Plots:
Summer 7‐DAD Max 
Stream Temperatures



Scatterplot: Stream vs. Air Temperatures Summer 2014



Mostly linear relationships for 
concurrent average stream vs. 
air temperatures (even for top 
10% of stream temperatures 
>19°C)

Scatterplot: Stream vs. Air Temperatures Summer 2015



Scatterplot: Stream vs. Air Temperatures Summer 2014/2015
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Stream Temperature Analyses ‐
Conclusions
 Graph patterns ‐ suggest heating susceptibility
 Sequencing plots ‐ provide increasingly detailed 
insights

 Plots’ anomalies ‐ can reveal impacts and refuges.


