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Background
• Greenback Cutthroat Trout (GBCT)
• Colorado River Cutthroat Trout (CRCT)
• Major attractions for Rocky Mountain 

National Park (ROMO)
• GBCT listed as “threatened” 
• Wild GBCT population estimates are 

smaller than previously understood 
(Metcalf et al., 2012) 

Colorado River Cutthroat Trout (Oncorhynchus clarkii plueriticus)Preliminary Information-Subject to 
Revision. Not for Citation or Distribution.

Greenback Cutthroat Trout (O. c. stomias)
(Colorado Outdoors Magazine)

(Bureau of Land Management)(James Roberts, USGS)



Problems
• Both CRCT and GBCT are sensitive to changes in water temperature 

(Isaak et al., 2010).
• Climate change is reducing suitable thermal habitat in streams of 

ROMO for CRCT and GBCT (Roberts et al., 2013). 
• High-resolution data showing locations of suitable thermal habitat 

are unavailable. 
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• What are the primary predictors of water temperature
in ROMO streams?

• What will thermal habitat availability be for GBCT and
CRCT in ROMO under future climate scenarios?
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Goals
• Collect water temperature data in 

ROMO streams. 
• Build statistical models to predict 

current CRCT and GBCT habitat 
suitability in ROMO at fine scale 
(1:24,000). NorWeST scale is only 
(1:100,000) (Isaak et al., 2017).

• Use models to predict habitat 
suitability under future climate 
scenarios. 

Water temperature data collection at Colorado River site.
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Data Collection

Hobo Pro v2 temperature logger measuring temperature 
in 30-minute increments.

• Carried out by James Roberts and 
Travis Schmidt with the Colorado 
Water Science Center. 

• Continuous water temperature in 
ROMO
o 84 sites
o 30-minute increments
o collected 1996-2019 
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SSN Modeling

Braided stream segments (in red) were removed.

Confluences of three or more streams needed adjustment

• Built Landscape Network with 
NHD flowlines

• Spatial Stream Network (SSN) 
package in R

• Types of autocorrelation used
o Exponential taildown 

(downstream)
o Exponential Euclidian 

(Euclidean distance)
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Results
30 Day Window 7 Day Window

Root Mean-Squared Prediction Error: 1.41 Celsius
Predictors: air temperature

Root Mean-Squared Prediction Error: 2.06 Celsius
Predictors: air temperature, drainage area, and elevation
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PRISM Air Temperature
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Modeled Stream Temperature 

30 Day Window

Predicted Stream Temperature vs Observed Air 
Temperature



Predicted Thermal Habitat Suitability: 
RecruitmentPreliminary Information-Subject to 

Revision. Not for Citation or Distribution.

No recruitment: <8.0 °C
Low recruitment: 8.0–9.0 °C
Optimal growth and recruitment: 9.1–18.0 °C
Declining growth: 18.1–19.9 °C
Low or no growth: ≥20.0 °C 
         (Roberts et al., 2013)

30 Day Window



Predicted Habitat Suitability: Mortality

Survival: <26 ᴼC
Mortality: ≥26 ᴼC
        (Roberts et al., 2013)

Preliminary Information-Subject to 
Revision. Not for Citation or Distribution.

7 Day Window



Next Steps

• Assign air temperature to 
streams differently.

• Pick the most representative 
model (how?). 

• Use future climate 
projections.
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Questions?
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