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Whitebark Pine (Pinus albicaulis) is a federally threatened keystone species, found in high elevations. 
It faces significant threats from blister rust (Cronartium ribicola), mountain pine beetle (Dendroctonus 
ponderosae), and climate change. To assist in its conservation, this project aimed to map the habitat 
suitability and distribution of  whitebark pine using remote sensing methods and geographic 
information systems. First, we used a generalized logistic model to develop a habitat suitability 
at 30m resolution. Next, to develop our distribution model, we extracted spectral signatures from 
high-resolution satellite imagery pixels containing known whitebark pine locations. These findings 
demonstrated the feasibility of  using remote sensing, geographic information systems (GIS), and 
field data collection to further inform whitebark pine conservation efforts and research.

Project Synopsis

 Investigate whitebark pine spectral signatures

 Create distribution models utilizing spectral signatures

 Generate a whitebark pine habitat suitability model

 Develop accessibility model to whitebark pine utilizing roads and trails
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Spectral reflectance of whitebark pine is higher than limber pine in VIS 

and SWIR region but lower in NIR region.

Classification performed better for the trees with verified accurate 

coordinates than sourced data with approximate locations.
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The differences between spectral signatures of whitebark pine and limber pine shows the feasibility 

of classifying tree species using remote sensing.

To ensure the distribution model's accuracy and achieve higher classification precision, we need a more 

substantial number of  ground truth observations.

Additional models such as Random Forest, Gradient Boosting Machine, etc., working in conjunction (mean 

average) with the generalized linear model may provide further insights into whitebark pine habitat 

suitability.

Future development of  downscaled climate, soil, and topographic predictor variables and the addition 

of new occurrence records will improve habitat suitability model's predictive power.

Performance Metrics

 Sensitivity: 0.719 (ability to model true positives)

 Specificity: 0.689 (ability to model true negatives)

 Area Under the Curve (AUC): 0.754 (overall model performance)

 True Skill Statistic (TSS): 0.408 (combined Sensitivity and 
Specificity)

Habitat Suitability Model: Generalized Logistic Regression
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Accessibility Model
WBP high probability zones can be accessed within 1 kilometers 

and 3 kilometers of  trails and roads
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Study Area:

3 States (WY, ID, MT)

2 National Parks

10 National Forests

Study Period: 

January 2023 - May 2024
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