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Abstract

Background and purpose: Forest canopy cover, a crucial element of forest structure, assumes
a crucial role in numerous ecological, hydrological, and forest management applications.
Remote sensing techniques have proven to be more efficient and suitable than ground-based
methods when it comes to estimating the forest canopy. Consequently, this research endeavors
to assess the capability of Sentinel-2 data in estimating the southern Zagros forests canopy,
using multivariate regression and random forest methods.

Material and Methodology: In this research, the number of 65 plots were measured 20x20 m
each within the forests of Lorestan province. The primary objective was to measure the
diameters of both small and large tree crowns within these designated sample plots.
Concurrently, Sentinel-2 data corresponding to the date of September 2022 were acquired and
subjected to essential processing procedures. To model the forest canopy, we used multiple
regression methods, specifically utilizing the stepwise approach, alongside random forest
algorithms. These modeling techniques were applied to 70% of the sample plots. Subsequent to
this, a rigorous model validation was conducted, utilizing 30% of the sample plots and
employing RMSE% and Bias% statistics for a comprehensive assessment.

Findings: In light of the results, the coefficient of determination (R?) for the multivariable
regression methods and random forest was 0.8025 and 0.9186, respectively. In a comparative
analysis, it is evident that the random forest model exhibited superior performance with an
RMSE = 12.28% and Bias = 1.52%, outperforming the multivariable regression model which
showed an RMSE = 17.61% and Bias = 3.44%.

Discussion and conclusion: The findings of this study affirm that Sentinel-2 satellite data,
coupled with statistical approaches, notably the random forest method, offer a reliable means to
assess the forest canopy in the Zagros region. Consequently, remote sensing data emerges as a
valuable tool for effective forest management in this area.

Keywords: Forest Canopy, Sentinel-2, Multiple Regression, Random Forest.
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Figure 1. Location of study area and plots in Iran, Lorestan province, Durood and the RGB (843) of the Sentinel-2
satellite image.
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Figure 3. Scatterplots of measured and estimated forest canopy cover (percentage) values for multiple linear
regression as stepwise
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Figure 6. Field validation for estimating forest canopy cover (percentage) by multiple regression model.
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