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Detection Of The Green Attack Stage Of Bark Beetle
Infestation Using Sentinel-1 Time Series

Climate change increasingly threatens forest health by intensifying drought
stress and promoting pest outbreaks such as bark beetle infestations.
Detection in the early stages of the infestation, the so-called green
attack stage - when the trees are already infested but still appear
healthy and green - is crucial in order to remove the trees and thus prevent
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The Sentinel-1-based regression approach enables early detection of vulnerable
forest stands, potentially as early as the green-attack stage, and provides temporal forecasts on forest
resilience to external stressors. The robustness of the method is underlined by the regional transfer,
which also shows the strong predictive power of the K, element, as it was the only feature used there.

Key Messages:
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AL O | * K, effectively captures both moisture content and vegetation density: high K, values indicate intact
e CT) forest conditions, while lower values capture early warning signals linked to stress
p) = | * K, addsinformation on structural changes within the canopy
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L’ & ; i T’) = TWI and the soil classes provide valuable ecological context to the model’s predictions
C:fj) B | BN — | ® Vitality classes can be predicted withatemporal delay of even less then half a year in some cases
D O | * Theclass “likely to diein 1 year” is predicted with a temporal accuracy of less than 109 days
o b i | BERTN e ) —> This allows for early, targeted intervention before bark beetle populations can expand and spread
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