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Abstract

Forest decline has emerged in recent years as one of the most critical challenges facing Iran's
natural resources, particularly the Zagros forest ecosystems. Intensifying drought, climate
change, and the lack of continuous monitoring have resulted in tree damage often being detected
only after the decline process has reached advanced stages. In many cases, conventional field-
based monitoring methods and commonly used multispectral satellite imagery are insufficient
for detecting early signs of tree stress. This review evaluated the performance of hyperspectral
data as an emerging tool for forest health monitoring in comparison with multispectral data.
The findings indicated that indices derived from satellite-based hyperspectral data, particularly
the Photochemical Reflectance Index (PRI) and Red Edge-related indices, are more sensitive
than multispectral data to variations in leaf water content, chlorophyll concentration, and
photosynthetic activity. Nevertheless, the application of satellite hyperspectral data in the
Zagros forests is associated with certain limitations, as their relatively coarse spatial resolution
may lead to spectral mixing in open-canopy forests, thereby reducing monitoring accuracy.
Consequently, transferring findings from studies conducted in dense forests to the Zagros
ecosystem requires local validation and the implementation of spatial resolution enhancement
techniques for hyperspectral data. Given the free availability of PRISMA and EnMAP datasets,
developing validation studies tailored to the ecological conditions of the Zagros forests can
provide a foundation for more accurate forest health monitoring. Accordingly, establishing a
continuous hyperspectral-based forest health monitoring system for the Zagros forests, adapting
spectral analysis approaches to the specific characteristics of the region, and developing an
integrated forest health database are among the principal recommendations of this review.

Keywords: Forest health, oak decline, photochemical reflectance index (PRI), plant stress.
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