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Effective biodiversity management is a critical component of maintaining
ecosystem dynamics and functionality. In this context, the use of biodiversity
indicators as reliable tools for assessment and monitoring is essential. This study
evaluates tree and shrub species diversity in the Zagros forests using PRISMA
hyperspectral satellite data. Seventy-nine field sample plots, each 45 m x 45 m,
were selected through a systematic random sampling approach. Species
composition and abundance were recorded in each plot, and Fisher’s alpha
diversity index was calculated. PRISMA satellite images acquired in June 2024
were downloaded, followed by geometric and radiometric corrections prior to
analysis. A Savitzky—Golay filter was applied to reduce noise while preserving
spectral information. Pearson correlation analysis was conducted to assess the
relationship between field-measured species diversity and spectral reflectance.
Species diversity modeling was carried out using two statistical methods: Random
Forest (RF) and Partial Least Squares Regression (PLSR). Validation results
showed that both models performed similarly; however, the PLSR model (R? =
0.54, rRMSE = 6.13) slightly outperformed the RF model (R2 = 0.53, rRMSE =
6.88) in estimating Fisher’s alpha diversity. These findings highlight the
importance of selecting appropriate modeling approaches in ecological studies and
demonstrate that PRISMA hyperspectral imagery is a valuable resource for
estimating species diversity in the Zagros forests.
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