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1- Canopy Cover

2- Forest Canopy Density
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1- Boosted Regression Tree 2- Random Forest

5- Root Mean Square Error

3- Support Vector Machines
6- Operational Land Imager

4- k-Nearest Neighbors
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Figure 1. Location of study area and plots in Iran, Kurdestan Province and Sarvabad
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1- Hemispherical Photography 2- Fish-eye

3- Gap Light Analyzer
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Table 1. Descriptive statistics of measure aboveground forest canopy cover (%)

(Std.Deviation) ,lxe <3l,>cl (Mean) ke (Max) iy (Min) aipes
W/EA ¥¥/N\s sEY Ve
1- Simple Ratio 2- Normalized Difference Vegetation Index 3- Soil Adjusted Vegetation Index

4- Modified Soil Adjusted Vegetation Index
7- Difference Vegetation Index

10- Tasseled Cap Component

13- Stepwise

5- Transformed Soil-Adjusted Vegetation Index
8- Weighted Difference Vegetation Index

11- Shapiro-Wilk

14- Akaike Information Criterion (AIC)

6- Perpendicular Vegetation Index 1
9- Principal Component Analysis (PCA)
12- Variance Inflation Factor
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Figure 6. Graph of the number of plots in density different classes
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Table 2. Pearson correlations between forest canopy cover and spectral variables
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Table 3. Result forest canopy cover modeling using multiple linear regression as stepwise
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Table 4. Coefficients multiple linear regression model between canopy cover and spectral variables and significance test
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Figure 7. Scatterplots of forest canopy cover (%) vs SR vegetation index (A) and 8-band (B)
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Figure 8. Measured vs. estimated forest canopy cover (%) for regression model
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Abstract

Canopy cover is an important forest structure parameter with many applications in ecology,
hydrology and forest management. This study aimed at investigating the capability of Landsat 8
satellite OLI data for modeling and estimation of forest canopy in a part of the Zagros forests.
First the images were evaluated in terms of geometrical and radiometric errors. Required
processing such as Vegetation Indices, Principle Component Analysis (PCA), and Tasseled Cap
transformation were performed on the images of the study area. To measure aboveground
canopy cover using hemispherical photography method, 60 sample plots were designed with a
square dimension of 45 x 45 m. The spectral values of the corresponding sample plots were
extracted using a polygon map of sample plots. Forest canopy cover was modeled using
stepwise multiple linear regression and the accuracy of the model was evaluated via the k-fold
cross validation technique. The results of multiple linear regression between canopy cover with
main and computational bands showed that the model obtained from SR vegetation index and
band 8 with R?> = 0.662 and RMSE (%) = 15.24 was the best model. Overall, this study
demonstrated that the estimation of forest canopy cover is cost-effective and requires low
computation power using Landsat 8 satellite.

Keywords: Forest canopy cover, Hemispherical photography, Multiple linear regression, OLI
data, Zagros forests
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