Appendices I. SVl used in agriculture

Vi Description Formulation Use
log(1/Ra7) Chlorophyll
R700 Chlorophyll
Rss0 Chlorophyll
Rsoo—Rss0 Biomass
Rsoo—Reso Biomass
Re/Rs Vegetation discrimination
Re/Re Vegetation discrimination
Red normalized Rr/(Rr+Rc+Rs) Vegetation discrimination
Green normalized Re/(Rr*+Rc+Rs) Vegetation discrimination
Blue normalized Rs/(Rr+Rg+Rs) Vegetation discrimination

ARI
ARVI

BGI1
BGI2
BI
BNDVI

C420

CCClI
Ccl
Cl

Clg
Clr
Clge

CIVE
CRI

CUR
CvI
DCNI

Anthocyanin reflectance index
Atmospherically resistant vegetation index

Blue greenindex 1
Blue green index 2
Brightness index
Blue normalized difference vegetation index

Canopy chlorophyll content index
Canopy chlorophyllindex
Colour index

Green chlorophyllindex
Chlorophyllindex red
Red edge chlorophyll index

Color index of vegetation
Carotenoid reflectance index

Curvature index
Chlorophyll vegetation index

Double peak canopy nitrogen index

Rs50 - R™700
(Rsoo - (2 % Reso - Raso)) / (Rsoo+ (2 % Reso - Raso))

Ra00/Rsso

Raso/Rsso
Sqrt [(R%+R%)/2]
(Rnir- Rs/ Ruir + Re)

R420 / Reos

(NDRE-NDREmin) / (NDREmax - NDREmin)
R720/R700
(RZR- RZG) / (R2R+RZG)

(R790/Rss0) =1
(Rnir /RR) -1
(R7so/R720) = 1
(0.441 * Re) - (0.811 * Rq) + (0.385 * Re) + 18.78745
Rlsi0 - Rsso
(Re75%Res0) /R%es3

Rnir. Rr/ R%
(R720-R700)/(R700-Re70) /(R720-R760+0.16)
(R720 - R700) / (R700 - Ré70) / (R720 - Re7o + 0.03)

Anthocyanin
Reduce atmospheric effect,
vegetative vigour
Water, vegetation discrimination
Water, vegetation discrimination
Brightness
Vegetation discrimination
Relative changes in Chlorophyll
content, stress levels
N estimation
Plant N concentration
Plant N concentration
LAl, GPP, Chlorophyll

Chlorophyll, growth, nutrition status
LAI, GPP, Chlorophyll

Growth, nutrition status
Carotenoid content
Diurnal variation of Chlorophyll
fluorescence, Fu/Fm
Chlorophyll, leaf N concentration

Estimate N status




DvI
DVIRE
ENDVI
ENDVIRE

EVI

EVIRE

ExB
ExG
EXGR

ExR
GDPR
GDVI
GDVIRE

Gl
GIT
GLI

GNDVI

GNDVIRE
GOSAVI
GRDVI
GSAVI

GVI (GRVI)
GWDRVI

I

LAIDI

MCARI

MCARI/MTVI2

Difference vegetation index
Difference vegetative index red-edge
Enhanced normalized difference vegetation index

Enhanced normalized difference vegetation index red-edge

Enhanced vegetation index

Enhanced vegetation index1 red-edge

Excess blue
Excess green
Excess green red

Excess red
Red-green difference
Green difference vegetative index
Green difference vegetative index red-edge

Green index
Triangular greenness index

Green leaf index

Green normalized difference vegetation index

Green normalized difference vegetation index red-edge
Green optimized soil adjusted vegetation index
Green re-normalized different vegetation index

Green soil adjusted vegetation index
Green (ratio) vegetation index
Green wide dynamic range vegetation index
Infrared index
LAl-determining index

Modified Chlorophyll Absorption in Reflectance Index

Combined index

Rk - Rr

Rre—Rr
[(RuirtRs) — 2Re]/[(RuirtRe) +2Re]
[(Rre+Rc) —2Rr]/[(Rre*+Ra) + 2Re]

2.5 x [(Rsoo — Reso)/ ((Rsoo + 6 X Reso) - (7.5 X Raso - 1))]
2.5%[(Rnir—Rr)/ (Rnir+2.4Rr+1)]

2.5%[(Rre—RRr)/(Rre+2.4Rp+1)]

(1.4*Re) -Re

(2*Rs) -Rr-Rs
3R¢—2.4Rr—Rs /| RrtRc+Rs
ExG - ExR
(1.4*Rr) -Re
Rr—Re
Rnir—Re
Rre—Re
Rss1/Rerr
Rssa/Rer7
Rc—(0.39Rg) —(0.61Rs)

(2Rs—Rr—Rs) |/ (2Rc+Rr+R5z)

Rs10 - Rseo / Rs10 + Rseo
Rs10—[(Rs10+Rs61)/2]/ Rs1o+[(Rs10+Rse1)/2]

(Ree=Ra)/ (Rere*+Re)
(Rnir—Re)/ (RuirtR6+0.16)
(Rwir - Rg) / Sgrt (Ruir + Rg)

1.5 * [(Ruir - Ra) / (Ruir + R + 0.5)]
Rnir/ Re
(@*Rur-Re)/(a* Rur+Rg) (@=0.12)
Rwir - Rswir/Rnir + Rswir
R1250/R1oso
[(R7oo - Re70) - 0.2(R700-Rss0)] (R7o0/Re70)

(R700 = Re70 = 0.2(R700-Rss0)) /(R700/Rs70) / 1.5(1.2(Rsoo — Rsso) —
2.5(R670 - Rsso)) sq rt ((stoc + 1)2 - (6R800'5Sq rt(Rsm)) - 05)

Vegetation density, biomass, N
status
Vegetation density, biomass
Vegetation classification, canopy
structure analysis
Early stress detection, Chlorophyll
LAI, biomass, photosynthetic
capacity, canopy greenness without
saturation problems
LAI, biomass, photosynthetic
capacity, canopy greenness without
saturation problems
Water mapping, snow detection, soil
assessment
Green vegetation

Plant segmentation

Senescence, stress
Leaf pigments
Vegetative vigour, biomass
Early stress, N estimation

Canopy greenness, yield

Chlorophyll, stress
Vegetation fraction, canopy cover,
weed discrimination
Intercepted PAR, vegetation cover,
canopy greenness, photosynthetic
capacity, N status
LAIl, biomass
LAI, biomass
LAIl, biomass
LAI, biomass
LAIl, biomass
LAIl, biomass
Vegetation water status
LAIl, biomass

N status

N status




MCARI/OSAVI
MCARI/OSAVI.RE

MCARI1

MCARI1 / GOSAVI
MCARI1/ MRETVI
MCCCI

MDD

MEVI

MEXG

MGSAVI

MNDI

MNDRE

MNDWI
MNGRD
mPRI

MRENDVI
MRESAVI

MRETVI

MSAVI

mSR

MSR

MSRg

MSRRE

MTCARI

MTCARI / GOSAVI
MTCARI / MRETVI
MTCI

MTVI1

MTVI2

ND705
NDII
NDL-LMA
NDPI

NDRE
NDRE / GOSAVI

Modified chlorophyll absorption in reflectance
index/Optimized soil-adjusted vegetation index
Red edge-based modified chlorophyll absorption in
reflectance index/Optimized soil-adjusted vegetation index

Modified chlorophyll absorption in reflectance index 1

Modified canopy chlorophyll content index
Modified double difference index
Modified enhanced vegetation index
Modified excess green
Modified GSAVI
Modified normalized difference index
Modified normalized difference red edge

Modified NDWI
Modified normalized green red difference
Modified Photochemical Reflectance Index

Modified red edge NDVI
Modified RESAVI
Modified RETVI

Modified SAVI

Modified spectral ratio

Modified simple ratio
Modified green simple ratio
Modified red edge simple ratio
Modified transformed CARI

Meris terrestrial chlorophyllindex
Modified triangular vegetation index 1

Modified triangular vegetation index 2

Normalized difference 705 index
Normalized difference infrared index
Normalized Difference Lignin Mass per Area Index
Normalized difference pond index

Normalized difference red edge index

[(Rmo - R670) - O~2*(R7oo - R550) (R700/R670)] / [(1 + O~16) (Rsoo

N status
- Re70)/ (Rgoo + Rg70 + 0.16)]
[(R750 - R705) - 0-2*(R750 - Rsso) (R750/ R705)]/ [(1 + 0-16) (R750
N status
- R705)/ (R750 +Ryos + 0-16)]
(1.5*[2.5* (Rnir - Rre) - 1.3 * (Rnr - Re)]) / Sqrt ((2 * Rur + 1)2
-(6* Rnir-5 * Rge) - 0.5) N status
MCARI1 / GOSAVI N status
MCARI1 / MRETVI N status
NDRE / GNDVI N status
(Rnir - Rre) - (Rre - Rg) N status
2.5* (Ruir- Rre) / (Rnr+6 * Rre - 7.5 * R + 1) N status

1.262Rc-0.884Rz-0.311Rs

Water, N status

0.5*[2* Rur+1-Sqrt ((2* Rur+1)%-8* (Ruir - Re))] N status
(Rnir - Ree) / (Rnir - Re) N status
[Rnir - (Rre - 2 * Rg)] / [Rnir + (Rre - 2 * Rg)] N status
- +
(Re—Rwir)/(Re+Ruir) Water status

(Re=Rswir)/(Re*+Rswir)

R% -R% | R% +R%*: Water, N status
Potassium, xanthophyll,
photosynthetic efficiency
(R7s0 - Rros) / (Raso + Ros - (2 X Raas)) Plant stresses

RG+RR/RG_RR

0.5*[2* Rur+1-Sqrt ((2* Rur+1)%-8* (Ruir - Rre))] N status
1.2*[1.2* (Rnr - Re) - 2.5 * (Rre - R)] N status
1 / 2 (2(R310+1) -sqrt(2R8m+l)2 - 8(R310 - Rego)) Biomass
Ry750 - Rass / R7oa+Rass Biotic stress
(Rgoo / Re70-1) / sQrt (Rgoo / Rezo + 1) N status
(Rnir/ Re-1) /Sqrt (Rur/ Re+1) N status
(Rnir / Rre - 1) / Sqrt (Rir / Ree + 1) N status
3 * [(Rnir - Rre) - 0.2 * (Rnir - Ra) (Ruir / Rre)] N status
MTCARI / GOSAVI N status
MTCARI / MRETVI N status

(R750 - R71o) / (R71o - Reso)

Plant N concentration

1.2[1.2(Rs00 - Rss0)-2.5(Re70 - Rsso)] Dry biomass
1.5[1.2(Rgoo - Rsso)-z.S(Rsm - Rsso))/sqrt ((ZRsoo + 1)2 - (GRsoo- .
5sqrt(Rero) - 0.5)] Dry biomass
(R750 - R705) / (R750 + R70s) N status

(Rs19~R1600)/(Rs19%R1600)

Vegetation traits

(Ra260 - R1490) / (Ra260 + Riaso) N status
(Rswir—Ra)/(Rswir+RG) Water status
Leaf water content
R790 - R R790tR ?
790 720/ 790 720 N’ Chlorophyll
NDRE / GOSAVI N status




NDVI

NDVIcanste
NDVI-ON

NDVIRE

NDWI

NDWilwcreeters
NG

NGRVI (NGRDI)
NIR/G
NIR/NIR
NLI

NMDI

NNIR

NPCI

NR

NREI
NRGDI

NRI

NRI

OSAVI

OSAVIRE
PPR

PRI

PRI norm
PSND
PSRI
PSSRa
PSSRy
PSSR

PVI

Normalized difference vegetation index

Ndvi - canopy stress estimation
NDVI using near infrared (NIR) and orange (O) bands

Normalized difference vegetation index red edge

Normalized difference water index

Normalized Difference Water Index - mcfeeters Version
Normalized green
Normalised green red vegetation (difference) index
Near infrared/Green
Near infrared/Near infrared
Nonlinear vegetation index
Normalized Multi-band Drought Index
Normalized NIR index
Normalized pigments chlorophyll ratio index
Normalized red
Normalized red edge index
Normalized red green difference index
Modified red edge simple ratio index
Nitrogen reflection index

Optimized soil-adjusted vegetation index

Optimized soil adjusted vegetation index red-edge
Plant pigment ratio

Photochemical reflectance index

Normalized photochemical reflectance Index (PRI norm)
Pigment-specific normalized difference index
Plant senescence reflectance index
Pigment-specific simple ratio of chlorophyll a
Pigment-specific simple ratio of chlorophll b
Pigment-specific simple ratio of carotenoid

Perpendicular vegetative index

Rs10 - Reso / Re10 + Reso

(R760 - R7o0s)/(R7s0+R70s)
Rnir-Ro / RuirtRo

(Rre - Rr) / (Rre + Rg)

(Rsso—Ri1240
(Ro70—Rss0
(Ro70—Re20)/(Re70*Re20)
(Ro70—Rss0)/(Re70+Rsso)

(Re-Rnir) / (Re+RuiR)
Rc/ (RrtRe*Rs)
(Re-Rr) / (Re+Rg)

R7s0/Rsso
R7s0/R70
(R?wir = RR)/ (R?nir *+ RR)
(Rsso—(R1sa0~R2130)) / (Rsso*(R1640—R2130))
Ruir / (Rnir + Rre + Rg)
(Reso—R430)/(Reso+Ra30)
Rr/ (Rnir+Rr*+RG)

Rre / (Rnir + Rre + Ro)

(Re = Rg) / (Re + Re)

(R750 - Raas)/ (R7os - Raas)

(Re - Rg) / (Re + Re)

RssotR1240)
Ro70+Rss0)

)/
)/
)
)/

(1+0.16) (Rsoo—Rs70)/ (Rsoo+Re70 + 0.16)

(Rre = Rr)/(Rre+ Rr +0.16)
Re - RB/ Rec+Rs

(Rs31-Rs70)/(Rs31+Rs70)

(Rs15 - Rs31)/ (Rsis + Rsai)
Rnr—Re/ Rur+Rs
(Rsso - Rsoo) / R7so
Rsoo/Re7s
Rsoo/Reso
Rsoo/Rao
(Rur-aRr-b)/ (1+a2)12
Ruir / (Rnir + Rrep)

Intercepted PAR, vegetation cover,
Chlorophyll, photosynthetic
capacity, energy absorption

Stress detection
Chlorophyll, N status

Canopy green ness, photosynthetic

capacity, energy absorption

Canopy water content

Canopy water content
Abiotic stresses
N status, Chlorophyll
N analysis
N analysis
N analysis
Water status
Vegetation dicrimination
Canopy water, N status
Growth kinetics
N status
Vegetation discrimination
N status
Water stress
Chlorophyll content, canopy
greenness reducing the effect of soil
interference, biomass
Biotic stress
Water stress
Light capture efficiency carotenoid
content, xanthopyll cycle, gas
exchange, non-photochemical
quenching
N status
LAI
Senescence, maturity
Chla content
Chlb content
Carotenoid

LAI




RARSa
RARSb
RDVI
RECI
REDVI
REGDVI
REGNDVI
REGRVI
REIP
REIP-LI
REOSAVI
RERDVI
RERI
RERVI
RESAVI
RETVI
REWDRVI
RGR

RI
RI-1dB
R-M

RRE
RTVI

RVI

SAVI

SAVIRE
SCCCl

SIPI

SLAIDI
SPVI
SR
Sr705

TCARI

Ratio analysis of reflectance spectra of chlorophyll a
Ratio analysis of reflectance spectra of chlorophyll b
Renormalized difference vegetation index
Red-Edge chlorophyllindex
Red edge difference vegetation index
Red edge green difference vegetation index
Red edge GNDVI
Red edge green ratio vegetation index
Red edge inflection point
Red edge inflection point: linear interpolation method
Red edge optimal soil adjusted vegetation index
Red edge re-normalized different vegetation index
Red edge reflectance index
Red edge ratio vegetation index
Red edge soil-adjusted vegetation index
Red edge transformed vegetation index
Red edge wide dynamic range vegetation index
Red green ratio
Redness index
Ratio Index-1db
Red model
Reflection in red edge
Red-edge triangular vegetation index

Ratio vegetation index

Soil-adjusted vegetation index

Soil adjusted vegetation index red-edge
Simplified canopy chlorophyll content index

Structure Independent / insensitive Pigment Index

Standardized LAI-determining index
Spectral polygon vegetation index
Simple ratio

Modified red edge normalized pigment chlorophyll index

Transformed chlorophyll absorption reflectance index

Re75/R700
Re7s/ ( Resox R?oo)
(Rsoo - Re70)/ (Rsoo + Re70)%°
Ruir /Rre -1
Ruir - Rre
Rre - Re
(Rre - Rg) / (Rre + Rg)
Rre / Re
700+40 [(DVI/2)-R740)/(R760+R740)]
700 + 40(Rre — R700)/ (R740 = R700) Re:(Rs70 + Riso)/2
(1+0.16) * (Rnir - Rre) / (Rnir + Rre +0.16)
(Rnir- Ree) / Sqrt (Rnir + Rre)
R7s0/Rr10
Runir/ Rre
1.5 x [(Ruir- Rre) / (Rur+ Re + 0.5)]
0.5*[120 * (Rnir - Rs) - 200 * (Ree - Ra)]
(axNIR-RE)/ (axNIR+RE); a=0.12
(Re12%Res0)/(Rs10*Rseo)
Sqrt [(R%+ R%)/2]
R73s/R720
(R7s0/R720) -1
(Rnir+ RR)/2
(1000(Rs0 - R730) - 10(R7s0 - Rsso) sqrt(R7oo/Re70))
Rs10 / Rseo
R7s5 / Reos
Rs10 / Reso

[(Rsoc—Rego/ Rsoot+Reso + 075)] (l + 075)

1+L x [(Rre— Rr)/(Rre + Rr+ L)]
NDRE /NDVI
(Rsoo - Raas) / (Rsoo - Reso)
(Rsoo—Ra3s)/(Razs—Rass)
5*(R1050—R1250)/ (R10s0* Ri2s0) Risss
0.4(3.7(Rgoo - Re70) - 1.2abs (Rsso - Rez0))
Rooo/Reso

(R7s0 - Rros) / (Rso + 2R44s)

3[(R700-Ré70)=0.2(R700—Rss0)] (R700/Re70)

Chla content
Chlb content
Water status
Leaf N status
Vegetation traits
N status
N status
N status
Biotic stress
Inflection point, N assessment
N status
Vegetation traits
N status
N status
Vegetation traits
N status
Vegetation traits
Red pigments, Chlorophyll content
Weed dicrimination
N status
N status
Vegetation traits
Biomass

N status, biomass

Chlorophyll content, canopy
greenness without soil interference
Remove soil interference
Leaf N status
Carotenoid, Chlorophyll, plant
senescence related to stress

Plant phenotyping

N status, pigment analysis
Biomass, LA, cover canopy
greenness, Chlorophyll content
N status, pigment analysis
Canopy greenness, Chlorophyll
content, gas exchange reducing the
effect of soil, non-photosynthetic
components




TCARI/OSAVI

TCARI/OSAVI.RE

TCARI705,750

TCARIRE

TSAVI
TVlRETrans
TVITranS

TVl

VARI

VEG

VI opt
Vioptl
VOG REI
VOG REI'1

WDRVI

WDVI
Wi
Wi

Transformed chlorophyll absorption in reflectance
index/Optimized soil-adjusted vegetation index
Red edge-based transformed chlorophyll absorption in
reflectance index/Optimized soil-adjusted vegetation index

Transformed chlorophyll absorption reflectance index
using 705 nm and 750 nm reflectance

Transformed chlorophyll absorption reflectance index in
red edge
Transformed soil adjusted vegetative index
Transformed vegetation index red-edge
Transformed vegetation index

Triangular vegetation index

Visible atmospherically resistant indices

Vegetative
Optimal vegetation index
Optimized vegetation index 1
Vogelman red edge index
Vogelman red edge index 1

Wide dynamic range vegetation index

Weighted difference vegetation index
Water index
Woebbecke index

3*[(R700 - RG70) - 0-2*(R7oo - Rsso) (R700/R670)]/ (1+0-16) (RSOO
- Re70) / (Rsoo + Re70 +0.16)
3*[(R750 - R705) - 0-2*(R750 - Rsso) (R750/R705)]/ [(1 + 0-16)
(R750 - R705)/ (R750 +R7ps + 0-16)]

3[(R7s0—R705)=0.2(R7s0—Rss0) (R7s0/R70s)]

3 [(Rre —Rr) —0.2(Rre —Re) (Rre/ Ri)]

a (Rur - aRr-b)/ (Rr+ aRwr - ab)
[(Rre=Rr / Rre+Rg) +L] ¥
Sqrt((Rnir-Rr)/ (Rnir + Rr) +0.5)
0.5[130(Rs10-Rs60)-210(Reso - Rseo)]
0.5(120(R7s0-Rsso) - 200(Re70 - Rsso))
VARIG = (Rs - Rr) / (Re *+ Rg)
VARIge = (Rre— Re) / (Rre + Rg)
(Rsso—Res0)/(Rsso+Reso-Raso)
VARI700 = (R700-1.7*Rr+0.7*Rg)/(R700+2.3*Rr-1.3*Rs)
Rs / ((RRS7) * (Rg 1-0567))
(1+0.45) ((Rsoo)? + 1)/ (Re7o + 0.45)
100% (In Ruir = In Ree)

R740 / Rr2o
(R734 - R7a7) / (R71s + Ruzo)
(0.1Rg90 - Re70) / (0-1Rg90 *+ Re70)
(0.15 * Rs1o - Ress) / (0.15 Rs10+Reos)
Rur—Rr (R'nir/ RR)

Rooo/ Roro
(Re - Rs) / (Rr - Rq)

N status, Chlorophyll

Chlorophyll, stress detection

Canopy greenness, Chlorophyll
content, gas exchange reducing the
effect of soil, non-photosynthetic
components

Chlorophyll

LAIl, biomass
Stress detection
Chlorophyll, stress

Chlorophyll, biomass

Green vegetation fraction, canopy
coverage, density estimation

Vegetation discrimination
Growth monitoring, N status

Growth monitoring, N status
N status
LAI, vegetation cover, biomass

Vegetation cover, biomass
Canopy water content
Vegetation discrimination




