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Table 1. Applied vegetation indices
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Reference Formula Index name
NIR-RED
Rouse et al., 1974 S —— NDVI
NDVI NIR+RED
(NIR-RED)
Tucker, 1979 TNDVI= |[—=+0. TNDVI
(NIR+RED) 0.3
~ p(1-0.25p)-(RED-0.125)
Pinty & Verstraete, GEMI= 1-RED GEMI
1992 7(NIR2-RED2)+1.5NIR+O.5RED
B NIR+RED+0.5
R,+NIR
Guyot et al., 1988 REIP=700-+40%*[( -R,J/(R3-R;) REIP
SAVI- —IR-RED x(1+L)
Huete, 1988 (NIR+RED+L) SAVI
L=0 YL oS s L=0/5 havjie a8 niy L=l L oS 22y
Baret and Guyot, 1991 TSAVI= a(NIR-aRED-b) TSAVI
yot, " RED+aNIR-ab+0/08(1+a2)
_ NIR-RED
Qietal., 1994 MSAVESiRrED L Y MSAVI
L=1-2a*NDVI*WDVI
Clevers, 1989 WDVI=NIR-aRED WDVI
Tucker, 1979 DVI=NIR-RED DVI
. . (aNIR-RED+b)
Richardson & Wiege, 1977 PVIl=————— PVI1

Vva?+l

Skt b 1o ) s2sb s S bacisa e 30k LLNIR s 3 L RED
NIR: Near-Infrared, a: Slope of soil line, b: Intercept of soil line
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Table2. Pearson correlation coefficients between LA, and spectral values of original spectral bands
and vegetation indices

P N N P e O, St ] 1 B

Pearson correlation coefficients Variable Pearson correlation coefficients Variable
0.870** NDVI -0.767** Band2
0.873** TNDVI 0.751** Band3
0.838** GEMI -0.786** Band4
-0.280* REIP -0.716** Band5
0.865** SAVI -0.299* Band6
0.720** TSAVI -0.074m Band7
0.857** MSAVI 0.025"m Band8
0.726** WDVI -0.023"s Band8a
0.837** DVI -0.576** Band11l
0.861** PVI1 -0.680** Band12

B N e Rl ~ISTRS L S Jlea| gl 52 Sulapme oF Fa NS 5 e ke
** * and ns: Statistical significance at 1 percent level, 5 percent level and non significant, respectively
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Table3. Multiple regression coefficient of original spectral bands and their statistical significance test
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Estimate Raj Beta Std.Error B
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Constant
- ¢ b
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Table3. Multiple regression coefficient between LAI, spectral and non-spectral variables, and their
statistical significance test
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0.188 0.781 0.788 Constant
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Figure 4. Measured LAl against estimated LAI
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Table 4. The results of validation procedure of the best multiple regression models
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Abstract

In this study, the leaf area index was estimated using Sentinel-2 satellite imagery over a small part of
the Baneh forests. A digital camera with a fish eye lens was used to collect the hemispherical
photographs in 58 field reference plots with a size of 20m x 20m. The requiered digital image
processing procedures were applied on the remote sensing data, and various vegetation indices were
also calculated. Elevation, slope, and aspect maps were also used as an ancillary data. Spectral and
non-spectral values were extracted from satellite imageries and ancillary data in each sample plot. Our
results showed that the Red band and TNDVI (Transformed Normalized Difference Vegetation Index)
have the highest correlation with LAI. The results of the regression analysis showed that considering
only original spectral band as independent variable, a model based on the red and the near-infrared
bands achieved the highest accuracy (R%= 0.753, RMSE= 22%). Considering a combination of original
spectral bands, vegetation indices and non-spectral variables, a model based on TNDVI and DEM
produced the highest accuracy (R?= 0.781, RMSE= 20%).

Keywords: Fish eye, Hemispherical photography, Multiple Regression analysis, Sentinel-2 imagery.
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