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Emerging Forest Pests

emerald ash borer
Argillus planipennis 
Fairmaire, 1888

Mediterranean oak borer
Xyleborus monographus
Fabricius, 1792

sooty bark disease
Cryptostroma corticale
Ellis & Everh., 1889

Oregon ash
Fraxinus latifolia Benth.

Garry oak
Quercus garryana Douglas ex. Hook.

bigleaf maple
Acer macrophyllum Pursh.
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The interaction of ecophysiology and optics



Sentinel 2 Imagery

Spatial Temporal Radiometric

Spectral

20 meter 5 days 12 bit
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4 Visible
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Exploiting Interspecific 
Phenological Variability

Persson et al., 2018



Sentinel 2 Scenes
April June August October

Budbreak Leaf expansion Peak Photosynthesis Senescence



Modeling Process Overview
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Atmospheric Correction



Tile-to-Tile Color Balancing



Topographic Correction

𝐿𝐻 = 𝐿𝑇  − cos 𝑖  𝑚𝑘 + 𝑏 𝐿𝑇



Statistical-empirical correction

cos 𝑖 = cos 𝑒 cos 𝑧 + sin 𝑒 sin 𝑧 cos(𝑎 − 𝑎∗)
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Canopy Masking

– = 

Digital Surface Model Digital Terrain Model Canopy Height Model

NDVI =
𝑁𝐼𝑅 − 𝑅𝑒𝑑

𝑁𝐼𝑅 + 𝑅𝑒𝑑

4-band 
NAIP imagery

Normalized Difference 
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Modeling – Random Forest Classifier

Number of trees - ntree

Randomly test predictors - mtry

Tuning Hyperparameters
mtry: 8-15
ntree:{500, 1000, 1500, 2000}





Model Validation

10 Folds
5 Repeats









Questions?
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