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Abstract

index is one of the important indicators to reflect the vegetation status and contains more than 90% remote sensing information, which can

(College of Natural Resources and Environment, Northwest A & F University, Xian-
Vegetation, as an important part of the ecosystem, has the role of regulating hydrology, climate and ecological balance. Vegetation

enhance the vegetation information and weaken the interference of non-vegetation information. This paper systematically summarizes the
development history, influencing factors and classification system of 54 global mainstream vegetation indexes, describes their calculation
formulas, and evaluates and analyzes their application characteristics. It is pointed out that the study of vegetation index in the future should
establish a more perfect summary system, pay attention to the application characteristics and direction of vegetation index, and provide a theo-

retical basis for ecological research and production practice.
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Fig. 1 Spectral reflectance characteristic curves of ground ob-
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Table 1 Summary of vegetation index

P MR fAii AR A HFR K

No. Vegetation index Abbreviation Formula Characteristic Name Source

1 Atmospheric Resistance ~ ARVI  (NIR-RB)/(NIR+RB) fifi (I Kok 21 TE RSB RS20, ARVE 8 % RS PHPORE B [ 54]
Vegetation Index FHTF R AVA ME e o 2 v ) b X EiEi i

2 Adjusted Soil Brightness ~ ASBI ~ 2.0YVI FVFBAMG R AR UG L= RSO R g [55])
Index FHBEHEEL

3 Agricultural Vegetation AVI  2.0MSS7-MSS5 R E I AR ) O, AE A A KA TR Ol AR AR [56]
Index

4 Vegetation Color CIVE  0.441R-0. 881G +0. 385B + (il MBI ERE [57]
Index 18.787 45

5 Difference Vegetation DVI  2.4MSS7-MSS5 P b U R FIK ZAAREAREL [48]
Index

6 Enhanced Vegetation EVI  2.5(NIR-R) OWMNEGHBE, 211 3T 5 RO 5 s [15]
Index W s @A -1~ |, — R G R BG4
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(DTAC) J5 iy 5% B S B s @2 e LAk 5 14
TR EVI A 6 23 (5 5 e, Xk
@i %ﬂiﬂ@ﬁi@ﬁﬁ T, Ml M T R R
%_ H,

TR



16 R A 2023 £
$E1
75 LR SR fAiR A I FFK VR
No. Vegetation index Abbreviation Formula Characteristic Name Source
7 Excess Green Index EXG 2G-R-B FHTAS /NG Bl A 4 BUES Zi2 [58]
8 Excess Green Minus Red EXGR  2G-2.4R JHF R/ ING FE Sggpat A [59]
Index wARE
9 Excess Red Index EXR  1.4R-B FHE FONIRA A, F T/ R IR - e 5 FURAK =7 [60]
10 Global Environment GEMI  p(1-0.25w) —(R-0.125)/ AEAERIGHE A, MBI A 250 CT NDVLGE  SBRIEEI [44]
Monitoring Index (1-R) FHT 52 DX AR o i) qEL
w=[2(NIR*-R*) +1. 5NIR +
0.5R]/(NIR+R+0.5)
11 Normalized Green Diffe- GNDVI  (NIR-G)/(NIR+G) NDVI I B J5 , SAMA MRS IR fEIR Y Sead—fhil [42]
rence Vegetation Index FEE Y BRI 0Y, v VEARR R IS A RR IR AR B 4K
12 Bare Soil Vegetation GRABS  GVI-0.091 78SBI+5.589 59  {i /G414 B it B [61]
Index
13 Green Vegetation Index GVI  -0.283MSS4-0. 66MSS5+ HNFLAERT GV IR K, & R M B RS . SRt e s [62]
0. 577MSS6+0. 388MSS7 KBA IR AHE 25 A AL S
14 Green Soil Vegetation GVSB  GVI/SBI Yot L (R R g [63]
Index 2
15 Leaf Area Index LAL  S/AA M EE AL, S Ml RIRIIRES 1 A K8 bR, Z TR =, 5 s [14]
Y R TR A
16 Modified Chlorophyll MCARI [(RE-R)-0.2(RE-G)] Z48FxIm-42 3 & w0 AL HA B RS (B Bladknt 4 3 [64]
Absorption Reflectance (RE/R) KA (AR AN R AR bR AN B Z M Rk Al R4
Index W T E S5 S5
17 Misra Green Vegetation MGVI - 0. 386MSS4 — 0. 53MSS5 + LMl iy (et AR 4 ol Le 8, il ok 1E 32 2846, Miisra 2 fF A [65]
Index 0. 535MSS6+0. 532MSS7 IR GVI G E TR BORTERT 26 IE B wlidg sl
PRI TR E IE S8R 40 J5 AR ARG 4 AN 4 1938 2
NSy A%z R
18 Misra Nonesuch MNSI 0. 404MSS4 - 0. 039MSS5 — 5 Kauth FI Thomas FIFAff 2 (1P 22 22 [T AR L1 Misra 35 # [65]
Vegetation Index 0. 505MSS6+0. 762MSS7 e
19  Modified Soil Adjustment MSAVI ~ [2NIR+1- TG b T I R e AR A R A fEuon + 1R [66]
Vegetation Index /(2NIR+1)2=8(NIR-R) ]/2 HERIAE AL
20 Misra Soil Brightness MSBI 0. 406MSS4+0. 60MSS5+ 5 Kauth F1 Thomas T 52 (19 R £ 22 (8] AHA Misra + 3 7% [65]
Index 0. 645MSS6+0. 243MSS7 FestEREL
21 Modified secondratio MSRI  (NIR/R-1)/ /NIR/R+1 MSRI # 1 SR 881 #M2% NIR F1 R B2 a2 55 Bt [67]
index 5, AT PRAR A B A AORTR AR Ak, AR BOR AR AL
NDVI F5 5N R R 5 Hh it 1
22 Moisture Vegetation Index ~ MVI (NIR=R)/(NIR+R)+0.5 BRI LUt F i)tk , i v] LU Wt it SRR i [68]
SR
23 Misra Yellowness Vegeta- MYVI 0. 723MSS4 — 0. 597MSS5 + 5 Kauth Fll Thomas I if) R 2 2 [a] FL Misra 25 J£ 4 [65]
tion Index 0. 206MSS6-0. 278MSS7 R
24 Normalized difference NDGI  (G-R)/(G+R) FEBFTIFDCRER AL Z F Y FR H—fb2E 534 [69]
green degree index FEREL
25 Normalized Difference NDI (NIR-MIR)/ ( NIR+MIR) 2N - A AR AR AE 22 R B G 22 5 géﬂj% S48 [70]
Index %
26 Normalized Difference NDVI  (NIR-R)/(NIR+R) EA IR RO CREAEE, B 2R AT H— (k225 [71]
Vegetation Index WA B A KRS 5 (L 24 A 7 55 PR A i sf, NDVIL 484K
TPUBMERAR . AR B ] TR 4328 T LA X 43
A2
27 Normalized Difference NDWI  [p(0.86pum) —p(1.24pum) 1/ B4 NDVI FYRRFE, A% NDVI ARG T L IA—fk 22 5ok [49]
Water Index [p(0.86pm)+p(1.24pm) ] S AR Bl eE)2 B/ A kit , T 2 005 & $R %%
TR T IFTBOK B RHE , 3-8 T S5 IR 2051 i
SR AT WS i A e 1 IR T UG T A A O
THBR T 3R MR B B TEAE 5 38 AT LA SR Y
s
28 Normalized Green — Blue NGBDI  (G-B)/(G+B) 5 AR e =2 T TX ) B S P H—fbatiE % [72]
Difference Index SR
29 Normalized Green — Red NGRDI  (G-R)/(G+R) FEPATH A AR ) LIRS A S R 13— fbarst s [59]
Difference Index A3 R NGBDI Sk
30 Chorophyll Normalized NPCI  (R-B)/(R+B) NPCI & f il 43628 3 = IR A8 55, AR 5T i H—fkea xR [73]
Vegetation Index TAEY A W) {EF8 %
31 Optimization Of Soil Reg- OSAVI  1.16 (NIR-R)/(NIR + R + =1 DA% i 25 - HEAR {30 (1 A AAs Sk T HEREE A [74]
ulatory Vegetation Index 0.16) REie
32 Physiological Reflectance PRI (R, —Rs3 )/ (R +Rs3) PRI J&—FMEURR Y | T 3249 AEBE IR MR 87k o hae AR A [75]
Index EEL, AT AR T 152 7 T R Y Eie

eSS
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33 Plant Senescence Reflec-  PSRI 2.0YVI PSRI JH T AN S b2 54 e plng st w25 [76]
tance Index FREOINFRWEZ T AROTIRREE AEYPRSE 184K
R, IAREOT T D R e R A U T A
FEMI = oA, AT IX IR R 0. 1~0.2
34 Perpendicular Vegetation ~— PVI NIR-aR-b)/ /a*+1 TSRS ek Z R BEE B e O PVI, SR EAAgdEE [77]
Index (NIRalt=) o/ AL LI BB B 02 5
35  Renormalized Difference RDVI  /NDVI+DVI MR KA i Al b T4 K01 (RNDVI <0) sl EIE L HA B [47]
Vegetation Index (RNDVI> 0) ,ffiff RDVI [X43 SCR 1 DCR RNDVI 5%k
LI K
36 Redness Index RI (R=G)/(R+G) X R O AR IE K T Lrempdss (78]
37 Renormalized Difference  RNDVI  Based on NDVI FETF 2 A R T AR (el ) FE G NDVE IH—1k 22 548 [53]
Vegetation Index (B2 PR AL IR 245 22 S A B 20 (RND V) 8 50 R840
BA—ALFEER SR K N TR R R 5. 2
AN Z RIS A= 4 14 22 5738 NDVI {424k
38 Ratio Vegetation Index RVI  R/NIR R R Wit R % (28]
39 Source Address SAVI (NIR-R)/(NIR+R+L) EBEFVC HOMLFVC A1, 2L NO0.5HF,SAVIfE e g [79]
Validation Improvement THBR IR R T AT I AROR . XA FRE
PR Z D W E LM iz e 5L
40 Soil Brightness Index SBI —0. 283MSS4—-0. 66 MSS5+ i ] Landsat—MSS &85 1) 4 N i SRR [62]
0. 577MSS6+0. 388MSS7
41 Soil Background Line SBL  MSS7-2.4MSS5 — TR R [48]
index A4
42 Structure=Independent SIPL  (NIR-B)/(NIR+B) SRR (A0 AR FRARIT, B T U2 25 R igudds [80]
Pigment Index BHEE MR (B oA MR B—Eﬁ;“g NE aE B
AR SRR, SEZ NS T A
AR AR A= B3 8 LS S Ve ik
43 Simple Ratio Pigment SRPI  B/R AEE S R AP B RIS RS ) 2 A SR EazE [81]
Index HE 0, RO EALES R 5, T H S e & A 454
44 Spectral Vegetation Index SVI — JeiktipE g [82]
45 Transform Chlorophyll TCARI 3[(RE-R)-0.2(RE-G) ZJ8%ks%T CARI #8505 2 L IEA R ST 5 Hamgt 2y [83]
Absorption Index (RE/R) ] WA B o S AR ARAT L , AR RO SO R s %
A, T T AR R S RS
i, MTCARI S SR B i
46 Temperature ~ Vegetation ~ TVDI (Ts=Ts 10 )/ (T8 =T in ) BRI LIbFE NDVI F1 LST, 2 E g B2, nl T Ui Je i 5 [84]
Dryness Index T8, R TR RE NS AR RS 85K
E?E’/Mﬁi}ﬂ, F A A A A T,
G
47 Triangle Vegetation Index TVI 60( NIR-G)-100( R-G) KB NLH = MAEETEEC(RTV]) AU IE = Miae: s eidsst [85]
AL IL(MTVIL) 25 48 80aT DL IR R i iy
FRITREE 5 41 (0 SR (ORI 2T A0k B ISR g %
5L B A
43 Transformed Vegetation TVI /NDVI+0. 5 5 NDVI F45oh “ AR TERE AR 407 (TVI) , DUl fa il FEdnt- a2 [71]
Index AL e %
49 Visible Atmospherically ~ VARL ~ (G-R)/(G+R-B) VER—F IR, 2 2 SHGE 2 s PIRSIREL [51]
Resistant Index SEMERR R T AR A R AL B R R . X Y
PUNRE A BT, BUR TR 1A Frd s
50 Visible —band Difference  VDVI  [2G-(R+B) ]/[2G+(R+B) ] VDVI JZETLAT I B0 SUMFRE , £006 WOLh mIWOEd B2 [86]
Vegetation Index W SR LB NDVI [R5 JREEFIE i, VDV [ SAE s 4L
EFEEAL-1,1] , SFABTT WA A 5 0
o, VDV R IORE BE oo o 3850 T LI
S ARG 5 R
51 The vegetative index VEG  G/[R*B"™ ],a=0. 667 AP T RGB I A5 B R i 4, T T4l R EL [87]
HEHE Y NG . VEG fhiTiR 2% i % #3510
A TS0, VEG B BB A 25 808
AR, 3 HL Ay v BAT S e
52 The hyperspectral VIUPD  (Cy=0. 1% C5=Cy)/(Cyp+Cy ZSRARAI EEBUEBAE W PISHYE BEAE R, W0l moid At lids [52]
vegetation index +Cy) TR o AR ECHE S A 1 A Y B R IE 3R L 4K
AR AR . AR IERER OO AL B
Kl A S
53 Vegetation Temperature VICT  ( LSTypyimee = LSTypy )/ KGR o 1 b Z M GAICHE Lo 1% LR B S [88]
Condition Index (ISTa ISTy ) (BTN O B 1. (HL/N LHEB TR, I8 HH
TR TR R A 3 DX T R A
54 Wide Dynamic Range WDRVI  (NIR-R)/(NIR+R) TR PR A AL RN NDVI BUBEIRE  REhSTERIR [89]
Vegetation Index LTI
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