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Introduction

The Spruce Beetle (SB; Dendroctonus

rufipennis) is an insect that kills White Spruce

m SB causes tree mortality by burrowing
through the bark and into the phloem layer,
which is essential for nutrient and water
transportation

m SB causes the most damage out of any
species in Alaskan forests, affecting at least
1.6 Million acres in Southcentral since 2016

m SB has made its way up the Alaska Range but

Its extent was unknown
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Figure 2: Tree damaged by woodpeckers seeking SB «“{" oy ;
Utilizing satellite remote sensing, I S o
evaluated the use of Sentinel 2 and '
high-resolution imagery for s s
. . . . AT i
mapping infestation severity %{;

Previous studies have shown the
potential effectiveness of imagery

like Sentinel 2 in other regions, but s
the unique environmental i

conditions of the Alaska Range

Figure 1: Hole bored by SB require a tailored evaluation

Legend

Dead trees were manually delineated in high-resolution satellite imagery, then
converted to stand-level severity

To map severity using widely available Sentinel 2 imagery, a regression model
was trained on the severity estimate derived from high-resolution imagery
The model’s predictive accuracy was assessed using a hold-out dataset
Sentinel 2 imagery used to create detailed map showing how severely SB has
infested the Southern Alaska Range
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Figure 3: Working on tree delineations Figure 4: Dead trees marked in teal

Infestation Severity Map for the South Alaska Range
between Healy and Cantwell

® Demonstrated effectiveness of Sentinel 2 and Maxar
Imagery in predicting infestation severity in Interior
Alaska

" Identified directions of future study

® Informed local land managers (NPS, Ahtna Native Corp.)

Analysis

To analyze the accuracy of the Severity Map observed data
was compared to predicted results. To achieve this, two
approaches were utilized: Logistic Regression and Random
Forest. To analyze these approaches a cross-validation test
was used, concluding that the Random Forest method was
more accurate.
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Figure 6: Ground truthing at Healy field site

Figure 5: Collecting extra data to learn more about the beetle
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