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Abstract
Background and Objective: The forests of the Zagros region in western Iran have experienced notable
environmental shifts in recent years. Investigating the vertical and horizontal forest structures across
different timeframes offers a window into these transformations.
Material and Methodology: Remote sensing methods, alongside satellite imagery, present a cost-
effective and accurate means to monitor temporal changes in forested areas. In this study, image
integration techniques and spectral indices were employed to assess the scale of these variations.
Findings: Initially, Gram-Schmidt integration was used to enhance the satellite imagery to the fourth
order of spatial resolution. Subsequently, changes in the horizontal forest structure of the Sardasht region
were examined by evaluating three vegetation indices (NDVI, EVI, and LAI) over a decade (2011, 2015,
2018, and 2021).
Discussion and Conclusion: The findings highlighted the efficacy of image integration in detecting
pixels with small tree presence on the forest floor, with NDVI emerging as a particularly suitable index
for discerning changes in the forest's horizontal structure.
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Figure 1. Geographical location of the study area
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Table 1. Specifications of satellite images used in the study area
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In Landsat 4-7, NDVI = (Band 4 — Band 3) / (Band 4 + Band 3).
In Landsat 8-9, NDVI = (Band 5 — Band 4) / (Band 5 + Band 4).

EVI=G*((NIR-R)/(NIR+C1*R-C2*B +L))
In Landsat 4-7, EVI = 2.5 * ((Band 4 —Band 3) / (Band 4 + 6 * Band 3— 7.5 * Band 1 + 1)).
In Landsat 8-9, EVI =2.5* ((Band 5 —Band 4) / (Band 5 + 6 * Band 4 — 7.5 * Band 2 + 1)).
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EVI=G*((NIR-R)/(NIR+C1*R-C2*B+L))
In Landsat 4-7, EVI = 2.5 * ((Band 4 —Band 3) / (Band 4 + 6 * Band 3 — 7.5 * Band 1 + 1)).
In Landsat 8-9, EVI=2.5* ((Band 5-Band 4) / (Band 5 + 6 * Band 4 — 7.5 * Band 2 + 1)).
LAI= - In[(0.69-SAV1)/0.59] / 0.91
In Landsat 4-7, SAVI=1.1*(Band 4 - Band 3) / 0.1+( Band 4 - Band 3)
In Landsat 4-7, SAVI=1.1*(Band 5 - Band 4) / 0.1+( Band 5- Band 4)
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Figure 3. Landsat images from 2011 to 2021
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