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Progress of soil moisture monitoring by remote sensing
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Abstract; Soil moisture is a key variable of land surface parameters. Soil water content variates spatially and temporally,
and plays an important role in environmental elements and energy exchanges between earth and atmosphere. It is a basic
indicator of crop growing and crop yield forecast, and also an important parameter in numerical weather-prediction model
that lead to efficient forecasting improvement in the physics of land surface processes on regional or global scales. However,
it is very difficult to obtain the soil moisture parameter by ground measurement in both temporally and spatially, especially
at large spatial scales. With the development of remote sensing techniques during the last decades, it has been gradually
concerned as one of the best efficient methods to retrieve soil moisture parameter. With the features of observing large area
synchronously, temporally, and economically, remote sensing technique makes dynamic soil water monitoring possible at
large scales. There are four objectives within this paper about soil moisture research. Firstly, it summarized systematically
development and applications of remote sensing in monitoring soil moisture, mainly including Visible, Near-Infrared,
Thermal infrared remote sensing and Microwave remote sensing. Secondly, it detailedly introduced present models and
methodologies that extensively used for soil moisture monitoring by remote sensing, including the following Spectrum
reflectivity method, Thermal inertia model, Crop water stress index, Vegetation index, Microwave remote sensing models
and Hyper-spectral remote sensing model. Next, it comparatively analyzed advantages and disadvantages of all remote
sensing methods in monitoring soil moisture, and pointed out shortages with very one remote sensing method. Spectrum
reflectivity method is only applied in the specific area of flat terrain, single landform and a typical composition soil ; Thermal
inertia method is more suitable for bare soil and low vegetation coverage, and vegetation index, crop water stress index for
higher coverage region; Temperature-vegetation method can effectively overcomes the influence of soil background and more

accurately quantitative retrieves soil moisture in no-completion coverage region; Microwave remote sensing has a solid
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physical foundation for monitoring with high precision, though it still remains a serious challenge and some difficulties on
how to eliminate impacts of the vegetation cover and surface roughness to the inversion of soil moisture. Finally, the
prospect of remote sensing for soil moisture retrieval is discussed with the development of remote sensing technique, as well
as some research directions in the future. It is very difficult for monitoring soil moisture, because of the complexity of plant-
soil-water system. At the same time, various models and methods are only used efficiently in appropriate seasons and area.
Parameters of models are heavily affected by geographical restrictions, not extended to the whole country. There, there are
limitations on soil moisture retrieval by use of only one single method of microwave, visible-near infrared-thermal infrared,
vegetation index. It is an effective way to get higher accuracy of data by integrated use of optical/near-infrared and

microwave remote sensing, and is a trend to monitoring soil moisture quickly and efficiency at large scales in the future.

Key Words: soil moisture ;remote sensing monitoring ; model and method

TEHIRR G , 3R LK RF AR B ES B rh W E R 1, X R R 28 B K s B Bk
TEAA RSRAERIER , RSE K CAES R FFHGE DR TERENERSR, DESKENNE
3757 55 7 A o et - K A ) A A B T R AP U A SR AR A A B R . R Y 4K A
IR 3 ARSI SE R P (R B A R A, TG X R L 22 A R B 199 33 K P I 1 S i 3t
BRI AR A D — B, 7 KR K BRSO K TR s L E A

H AT Sk & RO T 40 3 28 HE) SE ik | 30K 4B A b g ek . R SE I G E
KA FAGE R R T NS S A e BB . YA T DR A T A TE B S K & T
TEEL  RERK, (A a5 2] 8 S8R ARV E A B, B f e e, NI 3 IEFE R, MR MER I
T3 P M R R A AR R, AR BRI, BARSAE R TR K R Ty AR R
YIRSFAE B A, BN P T ARk R i 33K 43, AT R B A i 138K (5 8, B AT S L AT SR N A
B ALBRERBEISEIE IR, SHE S EUFE MR ZER K . £K 3 BRI ik 2
T R R S RS B R R T ERE R S TR R ] B O R, S I B R BB ()
{5 BRI S H 3K o1 3 Bl 338K 43 SR T LA B BT B Bk , LR IO (B Ak He
PEBR I I Bl A R DA I A K B S Y 2 [ - R B8 SO, BRIt , O X IURUBE 9 38K 4315 B B R B4R
THMFEY . BT, S ERT BT B MK X IR B A K 436 25 A S AL ) 2 5 o
1 THEkSBREENERSIR
1.1 B IS GELTAN 5 AL SN B %

TR MR T 13K 23 Y AT AT PRI SEAE 20 42 60 SEAEI BB C & TF 45, B A HF ST AR L AE 70 R4 4
FFIEFER . Aston BT & B AR 210 BT I RBOEM ED K 20 5 B | J5 Sk K BB SIS TE X Fl 56 R I
PR T R R B AR B AR TN T R B 7 v, IR B R S48 81 (temperature condition index , TCI) FIYE#) ikt
TKIEHT . Waston"® ) 5 B S PRI EAR R, 1) FFARZT 41 ik B 3 B o 2 8 8 I A8 10 8 AR ERAR TR AR 45
£ AT DA 95 B s Bijleveld 74t FO TAESERY |, 257 TiHE AR B A4 B X R BRI  Pran 251 3R 1
T R HOK IR R PR B T . 20 T4 80 A, BEBE VLR . B BB R AR & R 538 &, 7
IR Iy AR B T REK R 1 2 TR AR A AR B, H 4n TM %5047 Al NOAA-AVHRR $(#% . Jakson
2R F NDVI 0052 % 30 R A 7K 2 vt 7™ B SRSV E 4 2 K B A 5 A 15 B B B 28 f . Carlson i1
NOAA/AVHRR $ORH 3 A RUK S FIBRE " . Nemnai FI Ik R BEBUR IS & B NDVI-Ts 4 5 £ 5
HWER Y KR LR R R S M G AL R o Kogan'™ $2 4 B 4% 14 3 3 ( vegetation
condition index, VCI) , Price FEAEBEFEEL M7 R B Al U X B2 80 & 1) . Moran 2817 A Sk e hg 4k b 3 8 B8
s SR EE M ZE BARTE , I 4R T 38 B0 4 M 45 7 7 17K 435 R 48 4 (water deficit index, WDI) , 20
4290 S 5, BEE NOAA/AVHRR 71 MODIS %5 4iz 8- 7 , 2 R A EL /b ik B i 78 JR S 8 5 s H
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R Goetz! ™ BIFE T AR/ % (AVHRR \ TM ,SPOT %) F Ts NDVI #4455 + B X R . Gillies %
N7 P 3 - R AR S B A TR, I B JRIR B Ts 1 NDVI VB, & BLRETS 2 — R 51 308 3
ML . BT, BAME HE AT I GELLAN ST AMAME B, 8 IS — (LA B 18 5 (NDVI) i %
T3 (LST) , #g78 NDVI-LST %3 |65k 2 3 47K 4> . Sandholt 25 ™ M s Bt R I X R I8 TIRE
HIBE T 295 41 (temperature vegetation dryness index, TVDI) Al + 3% 218 BEARBL , %45 B R R + 5808 F Y
FAXTRZS o

IR 47K 43 B U A 58 KA 20 4 80 AR T iR . R R R EE T T LIESHHE K
WSE , MBI T H3E S KB R R S R e 5 R BB AR P2 SR T —Fh LABE B 45 0 Al ) T
R Hk . 20 40 90 SRR E A IR E 2 H7E I S E B B K H N IR T S T — RS R i
W, G ET PR AT BREHUK AR AE BRI, I U BEIE S T 2RSS L I0E E S
PR o e P 4 )\ Gl L RE BOP A5 7 A, LS R VIR B (AT, 2 T ATI 5 R A KB X
AR LB T MR R AT R —Fh AL 7 1, i () Al A R T S8 SRR PR 15 e T 175 B B ST AR
B, BT R K& B M 5 SR SR L& T A O 5 15 B R 2 T R BE 5 B TVDI 24
TEAR BB AT 3 S e 2 K 23 Ak e, DA 3% T 9L BE Sk ) SR I A LML SO 4R 1 R A 18 A
BT 5 V03 25 Fl NOAA/AVHRR B4R 2237 T BOR S48 80 VCD) 5 13808 B 2 [] f Ge R0 | 7 o A
TULEAE ) A K30 P R P T VI B A B R I A 25 EL FRTE S A7 7 5 X1 2 Mgl 4 ) R 14T s O B3 T BV B
K& B WDI HE4T 130K 2 FIS 8 Mo, BF9E % BZ A8 BN GE F TR 4, 7R BB A RO i T 58 2
R A T 25 A T T 5 M 507 s i s Y s 5 ST AR K 5 B (VSWI) 5 H B B I 6 R X,
RS %% B I MODIS A5 B A 7K 5 550 0BG FH 3 X 54 - 398908 B2 FT AT 19 ; 2 50445 ) | Fi§ NOAA-AVHRR %5
W BF9E T R S R I R B A R B E B R BE R My Ts/NDVI SR 25 8] , 448 124
F 2 (] IR B R T A B0, 6T R8T AU 3t X R [R1 2R 45 f) 40em - 3EAR B
1.2 R

TR 3B R S B 4 R R T R B AR B R T R Iy A B A R S B g
FIA B R PR RN TR EK B UK K A B BOR 2 0 80, F +4U0 3—5 , FFEB KR ZE. HEKA
HEL B L I B I AL T AR AL, LT DB IR R KBEME G 25 BB s Ak o
1.2.1  eahisds Wi ek 23

Wesh s S K 4y B 30 ZAERITIH . 20 42 70 4EA0H, 25 E RIS KR (NASA) 7838 /75 1L
KAk I HEAT T RL2S e S /AT 8, [R5 WA T 0—15em 1 13838 1 , PR BIE 61T T 400, R B
FEIREE S THEEE (REE ) BA B MEME . Njoku £ R TFESMER TR, B R ERES
TR LSS B IR TR, AR JE R A /D IR R AR Ak 07 AR R IR, Jackson'* Al
Koike ™" 1l FFI 4 3 S8eipl 28 SR B8k R 1) 3K 20 BEAT T BRI AR B o AL BT 398 7K 43 IR T8 P 2 i 2
AAZRIEE, 9 T R R0, L0 AR B B R, ST A SE B3 MR, Teng"™ B9 T
FELRIEN 37K A3 Wl FI B0 , 4 S5 I A vk S AR W T 2 X 4900 B Wl e Jo7 3B 1 ) 19GHZ (i BE , R B e 4%
B I B AR, LATH B ot 0 B R S 2N o Frate™ 5 71] P o 0 8 IR A9 0 LR T R 20 R
AR 2 ) BP 2 W4T I 4k 758] 13 & 8 . Bindlish' ! A FIsk gE i IEM MRS, 453 T 552 PR H 468
BEAE AR K 0. 95 MR LS R THPAR T BSM RIS A THIZ M4 (ANN) BHT T T 35008 B I,
B 7E SR B0 R B R AT BRI — S YRR B . £ 24" Bl AR Ak 2% R 45 % (MPDI) 4.3, 42
T —Fh 3 K5 R B 2 R L 5 v, TG T Richard 32 H B RS RO BB R, 11 T R
FIRE
1.2.2  EZHHE NN 5K 5

EEhE - HER I R EA 30 BERT S, BB IET Ulaby A s, Heh #i+ HIEBER
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IS IF R % , Dobson ,Oh ,Shi 2545 & Wy BRI A 2451 . 4R AL sk M AL B 237 T 13K 40 R 2k 2
W SEPL T AR KRR ER Y TR S bR A, R A RO S I R R
H R, AE 4578 55 X 35 B B R R S T 9T R T IA RUAE A (K- AL AT MIMICS #58Y) | #E 3k
BRB XM PREEE , B BRI S BT IE , 22 BRAR B2 X #3600 B R 8 IR M, 491 40, Roger
LS B TRIBAR BT TR VR 5 b 1 G I R I 1 2 0 1B IS B B s Baghdadi™*) 45 IEM AR R4 T
THZBMERARE, Rt THITRIE EARR KRR, 315 T 130K/ R 94 B ; Rahman ™ 3834 T
RELRE 7 X WL 1555 (0 TR , AT SRASOREDRE BE By 20 A 15 8L, 1 T 4R A5 1 39K 23 BT 45 5 s W AR ™ 46 A B A
SMETT B4 B AT B A, e — R R b SR R T AR A DDA B F 78 AL 0o T A 5 1) B R gk 4
FRISEI 5 4 58 455 1] P 2 I AH Radarsat ScanSAR 85 355 7 B R AR R E 5 2] T g 190k 40728 fo i =X,
15 B s B A S S A T 22 JERBSCHR 1) 55 P B S R S R P B2 ), 22 T ASAR A TM SR BT &/ NE B H T
9 I B S A SEIL T & /NE B S T R R
1.2.3  EWEhMss & Tk

ERT, T WSl BeA R 13K B SE 05 T KBS N Tl . — b 3 3 bt 55 ke 3h el e & 7
—i, L FEIX R ST R . R SR A S R R AR B 4 HE R M R K S R AR
SEAt b B 3 S R AT A SRR B B ) K MR o Lee'™ ) 20 BT 32k 3h el 88 g
PEEEST T e IR B M U R B S H R K73 MBS E(LAT) B3R R, Rl R LA 2R 8 BB 3 3 ik
BUSH, K AR B . BV ST T S L AT [ B BI04 SR 15 TR W 5 ) 22 57 sR B, LA )
B X R [ & S BT o Narayan ™ JET45 2 B, 8 26 WS M A6 TR A B0t S 18 15 2 0o g g
FA 3K A, SR P HEAR AR Sh s 39K 245 SR % 35 W Sl et 4% 70 P9 3 4 = Sh s i+ B Mk
WL = [ 32%45 Bh 308 AT N SR ) e O - 3Bk A3 A8 A R B o T 03U S 4 2 SR 150 RUBE 38k
4ME. Chauhan'™ F| FINLE & MALF2 T 5 AIRSAR F4E 5T PBMR, R A F43h45 4 #9755 , X1 5% Mahantango
Vs K M HEAT T RS9, S5 RS WMME Y & BAF. RGBS T — R a 5 AU, Fskit & ik
BTN, £5-F i 18] P51 B0 3= Sh R shi e e , 39 R Wi 7 35 RS R, A st 2 39K AR IR L
2 FEXERERER
2.1 KGR

T R O R B OGS YR , R MR S T HE R R S SR B K A (S B . 13k 4
ERART 5% W, B3R 205 B A8 in 2 5 R 2 A8 BT Rt 35X — U 18 RO 16 W I - 398k 4
RUEETARE. WELREATRARR:

R =ae” (1)

XA, R FROEERAT R, P R EHKSE 0 b BAE R TEHIER b XIEE &5 At
BB MRS IEIR ARt OEIEE B Al R L MBS E B, T T M ¥kl 5 NOAA/AVHRR ¥k 2
] B #2458 2] NOAA/AVHRR 36K 4 B IBER  ASCBUR AR TR W00, sSSP hrde - FRm ™ i m
Landsat7/ETM + YR}, #5358 K 43, H82 P00 b T K743 A B8 B AU -GLDRS AR A, {HJE, 3K 4r-
ST IEAN 656 232 T K A& B BRG] , — e LK A & BRI 25% BIRHMBER I B, 183 25% LUE &
bR R B, R R TS A, T ELAR B AR R F) 1 S 7 XA P i B8 o b TR R E
SE AR R,
2.2 HREA

TR R R TR — R, RS E HIRERERERANNER R . KA BRRHAERHE S
EENE R AR BRI E, 15X — P & ] i 2 B R IR B AR A 2, X AR VI B v
TERE SR I 4 37K 43 o B ATATHE

Wa%E BB 4 PSR IK TIROSS \NOAA RFIS 4 TR ARAKI AT, 33 T 38K 433 S8 W Wl 1 H T
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5% Price it RGMIBIFT, AR T RGBSR R HE, 4R Y T R AR &8 R &, AT R A LR 4R 1
A AT TG -AT 2T 5 2 AT S 5 1 25 TH B B A 3 33K A o AT BT . Enland 2532 i
TR R PVRR (RTI) B9BER , HIAK RTI St 358K 43 B BUBMESF T ATI . g m, % T [/ — 2830 Y
T3, S KERE , WP BB, ZF EAEEMR, HIEPRERE IR G S S, 2 N
P=/xp-c (2)
K, P AP R, A WS 23, p N IR, c ML, Price TERIL THERIERGH L T P H—
ANEAUSEIN T
P=2S8V(1-a)C,/Jo(T, -T,) -0.98 Vo (3)
KA, S ARBAFEEGV ARSBEIE ;o HHRSIRER; C, S K BATR G 26 B B R B 0 3Bk B 700
B KRG E S, BT IER P EMILIREFES B REG T, T, 505 st Rl & ARIREE
T L bR N FAR , 2% S IR AR FE I , v] DU RPAR & ATT RE R E PR E P, HE@E T RN
PAR R ATI 5 IR EK BB B RGE IR, 2R RIE N
ATI=(1 -a)/(T,-T,) (4)
KA ATE g LR M E ; o BB EG T, T, 0Bl # Bom B IRR B2, 7T 2353 i NOAA/
AVHRR T Ej#IE 4 f/ER SR CH4 FI NCH4 K15, 7EF] R WBUR & (ATD) [ + 38 S K& (W) B, %
LMERWEEL . W=a + bxATI, Hip ,WAHTIRE, o b WRE. BRTREEKAREBIS, W] LR
FERE IR BRI AR AR R A
P BRI E TR X B BRI R B G T R I U B RIR2E . TR, T3
= IR, R — B S X BT = B MG RAT , B R R T iR B BC NG B AR XEAR B fRIIE s VI & it
SRR T IRAE K RBE R B 7 ) MR — 20, XA L A s BB R A MR RS TH
S TIEGER, B HARE AR R I M R3S & TR R sl B HE R 3 7 B i L X
2.3 1EWIBRKIEEL
FEHPE SRR, H KSR T B AR, 3T S BUR R 2 R & 425k, Idso™™
INHEMEBTEZR R AU T HERRESERRENZE SEWEFAKREZBEARMIERR R TEMK
4y Wr8 $8 %1 ( crop water stress index, CWSI) FHES
T -T,)-(T,-T
T (ot ®)
K, THEEYERIRE(C) sTa FEEIRE(C) 5 (Te - Ta) y IEYERBEZR RS THREZIRES
FRRERZE, RIRER TR ; (T - Ta)  AEVTZEBE FM TR EERESSERENZE, BIRZM LR,
Jackson 2% 52 B B V-5 O B R AR RN Tdso W2 25 IR 2% 1T IR R UEAT T BLISARRE, 76 RE B P45 1)
PHHTA AR 2 E3R T /EYIK 2 ia fe B BB
CWSI =1 - ET/ET, (6)
A ET SEPRZEHG ET N TEZ L. IRIE S 82 B gt —2D AT LIS 3]
1+r/r,) -vy"
‘yA(+y(cl -:30/r3/) (7
y" =y(1+rC/1,) (8)
_yrRi/(pC,) (T, =T,) (A +y) - (e; —e,) (9)
y[(T,-T,) -r.R,/(pC,) ]
K,y A TREFEE(Pa /C) ,r AEYREZ XK IR BT (s/m) ,r, BRSNS I (s/m) A
HBFKIREFRE X R MR (Pa /C) ,rC I EZE R 2 BLBT (s/m) , R, A¥HESTH(W/m®) ,p
HZERHE (kg/m’) ,C ST -kg™C ™) e Tl e, 5352 SAE T, B M AIZK IR E (kPa) FIgEBR7K

CWSI =

CWSI =

T
r(l
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1R (kPa) . CWSI B 4t EM K T8 bR I PF R B A5 58 R TR R SR B % I8 E B 5 KRR %
S, EEFS TR A B HN TR T2 H B T ARl R W e

YEMpi K Fe B0 B IR SR JRIR B A S R FORL R A1 42 S S VR W 8 w25 R ) R 3BK 4 o T A
PR T JR B D B, P 3 R SO, R I XA R B, TEAE A e L X 9 3K A3 S
TR E R, B2 CWSI R LUE 2 B2 T4 51 2 AL BLE BLRE 19 , TEVE W) A= K 15 30 5 J2= 7 i Fof 28K
R (EWBUK IS UL TR M PTRHER £ TR E 24 R R B0E 2k A G, TBMEARR ; RS
SRR € SN EE A7 EE X E W BoK TR B0E R BE 7 AR 5
2.4 MEHISE

OGS LALLM B & T 4 K AR B, , PI BE AN [R] 241 & FR VAR e $. NDVI(H—
M ZMEAEEHE B0 RN & 2 AR —, FRn R :

NDVI = (NIR-R)/ (NIR +R) (10)

KA, N IR R 435 78 B E R b IR LLAMZL I B U 3 o AEB I AR K b 380K 4R R )
IEFARIFH TR BRI A Bk, 38 s T DA E) 482 5 i 38K SR 00 I Wi E P i 32 B
BE.

2.4.1 BEFHEBIEEK

BRSP4 (anomaly vegetation index, AVI) {EJMEIIAN TR —F &, UBTIR KK ZE K540 6
H NDVI {3 BE 5 A8, I L4 K55 B A ) NDVIERE R FER SIS SO0 EE-. R NDVI
T R BE AR B (AV) Ry

AVI = NDVI, - NDVI (11)

Ko, NDVI, BHFF XI5 i B () 25 MR B 75 U0 s NDVISR R 55 X 25 4F 14 B A 9 18 735
o EFRVFRREHE KB RENT, AR TFREFRERBE - RENE. — RS, BEVAESREECY -
0.1— 0.2 F/RRWHHB, -0.3—0.6 FRPEME. HAEZEE 51 AP ARSI T8 E 1992 4
FERT BBUS T BIFRCER , I\ R R P A e i il

RAEW T B bL R A NDVI (B8R .

2.4.2 AR

TE T 245 NOAA/AVHRR $3E R ZERE Koganm] 12 H A 9k 25 14 $5 8 ( vegetation condition index, VCI)
HIMER , R A -

NDVI, - NDVI. ()
NDVI . - NDVI ..

Y, NDVI Ry G503 A PR ) 45 8 48 5 — AL M i 46 8, NDVIL,,, Fll NDVIL,, 53 5 g 7 1 A BRI 224 i I 3
BN BRIE— AR VO & F T A5 X ) T2 R85, 2R 25 J7 T, B VCT 378 W T T 52 i 3
FLE T D58k (4 NDVI IRk &) Wil B A Ak szt

FESPAE # H R SO B AR MR R B Ol B M T B B/ R B e R, (AR T E R BB EH 0
) 17 52 R SRR | B T IR AR 8 SRR Fr s e LA S e SR R ) AR [l R 2 A St b A A3 g TRV
2.4.3 REMEUEESIREE T R 5

YEMIHE K IE S I, AR RN EY A SIS BOFE R IR Ts B @ e — & REE ; T FRE T VRV R BBk
IKAEZE VR I 2 B, TN SALC R BV R (0 e 2 R BE T 1, [ B V40 F A 52 380 52 i T {65 A 45 8 B0
1Ko B, Ts 0 NDVI {45 & B i 52 45k sty A ORI K 53 2% 0015 BT, 7T R 1 BE A 9 9% 2 ( temperature
vegetation index, TVI) FIAE B it 7K $5 %k ( vegetation supply water index, VSWI) ™ sfe Wil + 387K 4> AR 4k, £
H:

VCI =100 x

TVI = Ts/NDVI (13)
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VSWI = NDVI/Ts (14)

A, Ts ek 0 e 208 B ; NDVI 0 — b A9 15 3. ZE At 8 1) Ts-NDVI FRAE =S (8] 55l |,

Sandholt 25" 3t TVI 3647 T ek, 3 1 TR R 8 T 5550 ( temperature vegetation drought index, TVDI) #4&5,
FRN -

Ts — Tsmin
TvDI = Tsmax — Tsmin (15)
Tsmax = a + bNDVI (16)

K, Ts A E BT RIEE ; Tsmin S NDVI 3R SRR EEE (°C) , ¥R E Ts-NDVI FAEZS [8] ()
12321 ; Tsmax 2y NDVI % 7 () 55 /2 2R TETRLEE (°C ), XFREE Ts-NDVI RS [6] (T30 s NDVI g 45 s ot iy I3 —1k
ZEAHPAR R 0 b e REL, FTLAM Ts/ NDVI FEAEZS [B] ) TR LA 15 2,

TVDI 84T Ts-NDVI =T BETEAFEZS 8], A {6 FH 28 SRR 3k v DA AT R B AR oK o3 il . (HDZ:,
T BZETH A VDL #HT R B R ENFE BARSENEH T EXE X 2 5 O, R ORI T 3R S 8 |y
AR
2.4.4 Ko THIER

T ek CWST R8N THEHAR I 5 = I 45 14, Moran SR04 48 15 16 B0RT + - MR & IR BE S & K,
¥ CWSI B A M BB 2 R OL T, ZERE B 45 DS MRS B itk B @ L 7 — DB R Wn 7k 43 5 38 3K
(WDI) , WDI 25T DhHh E IR B 525 SORBEZ AR AR AehR , IS U E D ALAR , S HOS B, BB TE AF
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WDI=[(Ts-Ta),,, —(Ts-Ta),]/[(Ts-Ta),, - (Ts-Ta) ] (17)

X, Ts B HREIRE , Ta <R

WDI LIAERBRoK T8 B B FLA , R bl v R R B R e 2 IR 5 HIER IR E LA e+ 54
YOE 2 Z AAIATE AR e, B A R SR 2 5B 38 2| KB T 2iEM i . SFR4e™ %6 A
MODIS Jifi s 25 T iR , 8K 235 BRI5 80, XT3 E 2000 4E 4 A FA)AS A A & AR RT R34 T B, Bk
4375 BREG B0 1 N TS R R B Tt S AR BRI - OB R A T T BB M
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KR 2 G 3l 1 2 B SE S BOR 8 SO TR R AE 25 (8] B 3 572 ) |, ) P A0 28 SRR B0 T 12 S 9 - 33K i i
T, TG B 52 0 s R Rt F RS 1 22 R R e L 38 5 AR BB R BGE S OT RIRME IR Z P R
2.4.5 ZRMHEBER IR

TRREFLEENSER, SBUEGR R AT MRS 5 S AR B0 S R B 48 805 i A
HIFEAR (BT 4EFR A NDVI,, Fl NDVI) T REAS[A] , 13— 458 iy B R R R TR i I 25 R i T Ee 2 . £
B2 ZE3X 3 PSR LAY I HE T A A B TR B $9 %K ( vegetation temperature condition index, VICI) [
M, Rm N
LST NDVIi,max — LS TNDVIi

VTCI = (18)
LST, NDVIEi,max LS TNDVIi,min

LST ypyj; max = @ + BNDVI (19)

LST s min =@’ +b'NDVIi (20)

A LST it mas ~LST vt in 7NN AE DT ST X IBA , 24 NDVI B2 T35 — o 5 (B F) 3R T 3R BE A 9 K
EFER/ME 0 ba’ b AT E R B, Wi 22 4 T X3 NDVI A LST FFAE 2 18] B TR B B S 15 2.
A YOR B R B 8 T — XN A — g s B 2 1, U5 18 T 7R I — R B (e R 4 1
T HURIREE R AR AL, REBCAF b M I XA TR AR I Al T TR R E = [F 2R RHIE . (H, —
ANHLIXFY) NDVI 32 2 253 B SUBOIR BT 38 P i AB 9 2R 2 T < B2 iy, 30 IR BEAE g B i L X, NDVI %o
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LI A R B LAY SRk, FERAE W A K B0 46 S5 R ZETT , 40 B 7 A X THE OB o i i S Rl
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