Vegetation index equations with references
 
Multispectral vegetation index formula list:

NOTE: When calculating multispectral vegetation indices (VIs), use the RED, GREEN, NIR, and Red-edge GeoTIFFs as input values in the QGIS Raster Calculator. 

Datt4 = Red edge / GREEN * Red edge41
EVI = 2.5 * (( NIR - RED) / (NIR + 2.4 * RED + 1))42
GCI = (NIR/GREEN)-143
GDI = NIR - RED + GREEN44
GDVI = NIR – GREEN45
GIPVI = NIR / (NIR + GREEN)46
GNDVI = (NIR - GREEN) / (NIR + GREEN)47
GRDI = (GREEN - RED) / (GREEN + RED)44
GRVI = NIR / GREEN45
mNDVI = (red edge-RED)/(red edge+RED)48
MSAVI = ( 2 * NIR + 1) - √ (( 2 * NIR + 1)  ^ 2 - 8 *  ( NIR - RED )) /249
MSRred_edge = (NIR/red edge)-1/√(NIR/red edge)+150
NDWI =  ( GREEN - NIR )  /  ( GREEN + NIR )51
NDVI = (NIR-RED)/(NIR+RED)52
NDVIre = (NIR - Red edge) / (NIR + Red edge)47
RTVIcore = 100*(NIR - REG) - 10 *(NIR - GREEN)50
SAVI = ((NIR-R)/(NIR + R + L))*(1 + L)53 L (soil adjustment factor) = 0.554
SR =  NIR / RED55
SRre = NIR/Red edge47

RGB vegetation index formula list:

1. Normalize56 RGB: red, green, and blue indices’ GeoTIFFs, before using VIs' formulas to calculate new indices:

1.1. Standardize using the following formulas in the QGIS raster calculator: 

redstandardized = red / redmax 
greenscandalized = green / greenmax 
bluestandardized = blue / bluemax  

NOTE: red, green, and blue index max values can be found in QGIS in each Layer Properties window 

1.2. Use the following formulas to normalize each standardized RGB index:

red = redstandardized  / ( redstandardized + greenscandalized + bluestandardized )
green = greenstandardized  / ( redstandardized + greenscandalized + bluestandardized )
blue = bluestandardized  / ( redstandardized + greenscandalized + bluestandardized )

2. Compute new RGB VIs only after normalizing RGB red, green, and blue indices. 
RGB VIs formula list: 

BGRI =  blue / green57
BI = √((red ^ 2 + green ^2 + blue ^ 2) /3)58
BRVI = (blue-red) / (blue + red)59
CIVE =  ( 0.441 *red)  -  ( 0.811 * green)  +  ( 0.385 * blue)  + 18.7874560
EGVI = 2* green – red – blue61
ERVI = ((1.4 * red) - green)62
ExG = 2 * green - red – blue63
ExGI = 2* green * (red - blue)63
COM = 0.25*ExG + 0.3*ExG + 0.33*CIVE + 0.12*VEG64
GCC = green / (red + green + blue)34,65
GLI =  ( 2 * green  - red - blue )  /  (2 * green  + red + blue)66
GRVI = (green – red) / (red + green)67
MGRVI = (green ^ 2   - ( red * red )) / (green ^ 2   / red^ 2  )68
NGBDI = (green - blue )  /  2 * green69
NGRDI =  (green - red )  /  ( green + red)69
RGBRI = (green - blue) / (red  - green)70
RGBVI =  (green^ 2   -  (blue *  red))  /  (green ^ 2 +   (blue * red ))68
RGRI = green / red57
SAVI = (1 + 0.5) *(green - red) / (green + red + 0.5)53
TGI = green - ( 0.39 * red) - ( 0.61 * blue)69
VARI = ( green - red ) / ( green + red - blue )47
VEG = green / (red ^ 0.67 * blue ^ 0.33)71
WI = (green - blue) / (red  - green)63

NOTE: Save all outputs in a single folder and name them appropriately, such as “MS_VIs” for multispectral VIs or “RGB_VIs” for RGB-based VIs. Using multiple VIs as inputs in the machine learning process to classify plant communities is a strategic approach. Each index indicates a different biophysical signal from the canopy, and plant groups are rarely identified by a single spectral attribute. Mapping communities, especially in wetlands, coastal ecosystems, or mixed habitats, requires multiple indices; relying on a single indicator is like identifying a plant species by leaf color alone. When only one or a few VIs are used, features such as plant structure, moisture, phenology, and stress signals may be overlooked.

The vegetation indices listed above were identified in relevant literature (see the references below for VI origins). They serve as a helpful starting point for testing and experimentation when developing site-specific plant community maps. Because every ecosystem is unique, different combinations of VIs may perform better as predictors in a particular study area, and the optimal number of VIs can vary. In some cases, fewer indices might be sufficient as inputs to the Random Forest classifier. 
