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Difference Vegetation Index (DVI)

Enhanced Vegetation Index (EVI)

Normalized Difference Vegetation
Index (NDVI)
Green Difference Vegetation Index
(GDVI)
Green Normalized Difference
Vegetation Index (GNDVI)

Green Ratio Vegetation Index (GRVI)

Green Vegetation Index (GVI)

Infrared Percentage Vegetation Index
(IPVI)

Leaf Area Index (LAI)

Modification of Normalized
Difference Water Index (MNDWI)
Modified Triangular Vegetation Index
(MTVI)

Modified Triangular Vegetation
Index-Improved (MTVI12)

Soil Adjusted Vegetation Index
(SAVI)

Optimized Soil Adjusted Vegetation
Index (OSAVI)
Renormalized Difference Vegetation
Index (RDVI)

Sum Green Index (SGI)
Transformed Difference Vegetation

Index (TDVI)

Global Environmental Monitoring
Index (GEMI)

Green Atmospherically Resistant
Index (GARI)
Non-Linear Index (NLI)

Modified Non-Linear Index (MNLI)

Simple Ratio (SR)
Modified Simple Ratio (MSR)

Red Green Ratio Index (RGRI)

Visible Atmospherically Resistant
Index (VARI)

MTVI = 1.5[1.2(NRI — Green) — 2.5(Red — Green)]

OSAVI = (15*(NIR-Red))/((NRI+Red+0.16))

Mean of reflectance across the 500 nm to 600 nm

MNLI =

DVI = NIR — Red (Tucker, 1979)

(NIR — Red)
(NIR + 6 * Red — 7.5 * Blue + 1)

NDVI= (NIR-Red)/(NIR+Red)

EVI = 2.5 %

(Huete et al., 2002)

(Rouse et al., 1973)

GDVI = NIR — Green (Sripada et al., 2006)

GNDVI = (NER-Green)/(NER+Green) (Louhaichi et al., 2001)

GRVI = NIR/Green (Sripada et al., 2006)

GVI = ((—0.2848) = TM1) + (—0.2435 * TM2)

+ (—0.5436 * TM3) + (0.7243
« TM4) + (0.0840 * TM5)
+ (—0.1800 * TM7)

IPVI = NIR/(NIR+Red)

(Kauth & Thomas, 1976)

(Crippen, 1990)

LAI = 3.618 + EVI — 0.118 (Boegh et al., 2002)

MNDWI = (Green-MIR)/(Green+MIR) (Xu, 2006)

(Haboudane et al., 2004)

1.5[1.2(NRI — Green) — 2.5(Red — Green
vl = 1512 )~ 2.5( )

ietal., 1994
(2NRI + 1)% — (6NRI — 5v/Red) — 0.5 @ )

SAVI = (1.5%(NIR-Red))/((NRI+Red+L)) (Huete, 1988)

(Rondeaux et al., 1996)
RDVI = (NIR-Red)/V(NIR+Red) (Roujean & Breon, 1995)

(Lobell & Asner, 2003)

TDVI = ,/0.5 + (NIR — Red)/NIR + Red (Bannari et al., 2002)

Red — 0.125

1 —Red
. 2(NRI? — Red?) + 1.5NRI + 0.5Red
a =

NRI + Red + 0.5
NRI — [Green — y(Blue — Red
GARI = [ v( )

NRI + [Green — y(Blue — Red)]
NLI = NRI2 — Red/NRI? + Red
(NRIZ — Red) * (1 + L)

NRIZ + Red + L

SR = NRI/Red
MSR = ((NRI/Red)-1)/(¥(NRI/Red)+1)

699 599
RGRI = Z Ri/ R
i=600 500

VARI = (Green-Red)/(Green+Red-Blue)

GEMI = eta(1 — 0.25eta) —
(Pinty & Verstraete, 1992)

(Gitelson et al., 1996)
(Goel & Qin, 1994)

=05 (Yang et al., 2008)

(Birth & McVey, 1968)
(Chen, 1996)

(Gamon & Surfus, 1999)

(Gitelson et al., 2002)
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Abstract

This study aimed at selecting the most appropriate vegetation indices extracted from satellite
images to study the effect of climate change on forest cover in the Sardasht, W. Azerbaijan
province, Iran. Therefore, 25 plant indices were initially calculated from Landsat time-series
images during 1988-2017, followed by applying principal component analysis (PCA), which led
to the selection of nine more effective plant indices. The selected indices included seven indices
in the first axis and two in the second axis. These two axes explained ca. 91% of the variance of
the studied indicators. In addition, linear correlation coefficients between selected indices and
climatic parameters were investigated using the data of the Sardasht synoptic station. The results
showed that the indicators of the first and second axes were directly and inversely correlated
with spring rainfall and temperature, respectively. The Soil Adjusted Vegetation Index (SAVI)
showed 49% correlation with spring rainfall, while the Red Green Ratio Index (RGRI) revealed
51% correlation with the average spring temperature during the 30-year period. The association
of SAVI and RGRI indices with precipitation and temperature in the last three decades showed
a correlation of 84% and 51%, respectively, mainly due to the matching effects of precipitation
and spring temperature in the first decade. However, correlation coefficients of both indices
decreased to less than 50 and 10%, respectively, in the second and third decades. According to
1) the characteristics of the study area and the involvement of other factors that affect forest
cover as well as 2) the opposite or similar effects of climate parameters on forest cover,
application of the mentioned indicators to survey the effect of climate change on the Northern
Zagros forest cover showed low to moderate correlations.

Keywords: Forest vegetation, Landsat, Principal component analysis (PCA), Sardasht.



