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Zagros forests are one of Iran’s most valuable ecosystems, hosting diverse fauna
and flora. Recent crises such as global warming, droughts, and dust storms have
endangered this ecosystem, causing the weakening of individual trees or groups
of trees in the region. Decline is an important disorder and challenge that
threatens oak trees in the Zagros region. This study aimed to investigate the
possibility of zoning decline-affected trees using machine-learning algorithms.
The study area encompasses 101 hectares of middle Zagros forests known as the
"Baloot Boland" region. Filed sampling was conducted to assess the health status
of trees in 37 sample plots (1000 square meters each). In addition, the ground
truth map was prepared on a tree-by-tree investigation basis for 11% of the total
area. After analyzing reparability, three classes were selected for classification:
"Class 1" representing areas with decline levels below 50%, "Class 2"
representing areas with drought levels exceeding 50%, and "Class 3" including
bare soil, sparse forest, roads, and rocky outcrops. The capabilities of the four
machine learning methods, namely Maximum Likelihood, Neural Network,
Random Forest, and Support Vector Machine, were compared. The results
showed that the Maximum Likelihood method provided the highest overall
accuracy and Kappa coefficients of 87.0% and 73.0%, respectively. Additionally,
in Class 2, the area of decline was higher, indicating an increasing level of decline
in the region. It is recommended to study the spectral behavior of trees directly
during the decline process and to introduce suitable spectral indices to identify the
early stage of decline-affected stands.
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