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(advanced very high resolution radiometer, AVHRR) ; 3%
EF AR Terra F1 Aqua A FREE 43R
AL (moderate-resolution imaging spectroradiometer,
MODIS) ; Bfitth T (Landsat) FAIFEEN 2 414
% (thematic mapper, TM)  H455 8 L8 1| <] 1% (enhanced
thematic mapper Plus, ETM+) . Ffiliplif54% Coperational
land imager, OLI) Fl#Z[ 4pfE 4% (thermal infrared
sensor, TIRS) &§; VEEHBROUM LE RS (SPOT) #
I e AR A A BRI (vegetation, VGT) ; 74w
W PAL (tropical rainfall measuring mission satellite,
TRMM) 3 F5M T51& (precipitation radar, PR) . 1
BB A (TRMM microwave image, TMI) . 1] JLYGHI
AN (visible and infrared scanner, VIRS) £ 5 4~
fhikas: BRI U5 Cearth observing 1, EO-1) #53%
() s e il % 651X (Hyperion) 5 ALOS A (advanced
land observing satellite) 52 PAHEE MR L 3 B & ALz
1L (PALSAR) ; BRZE it UL 1L /2 ENVISAT 8%
S A BfL42 H 1L (advanced synthetic aperture
radar, ASAR) f&/&ds; PG L2 HI-1A/B #5%
56 78 i 2 61 CCD (charge coupled device) #HAL. #8
i A% 4% Chyper spectral imager, HSI) FIZLAMHML
(infrared scanner, IRS) %%,
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SPOT-VGT f£/&%%, fJr AVHRR f£/EG . SRR
PSP O SAR ST N A - BRI A S, DA KA
RAGE AN 52 A — AN R B 1) B AR U . S
BEAEOE HI-1A/B B 78 I G g b DX A7 A
B RAF IR /7. Nichol A1 Du P25 s &
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Table 1 Satellite remote sensing data sources used mainly in
agricultural drought monitoring

fh T S B segpnp

58 388 AR 8 M A L T R AR

Sensor Satellite Spatial resolution Data time Rev.lm
period
AVHRR NOAA 1 km 1989 4EEA 1d
AVHRR NOAA 8 km 1982—2006 1d
MODIS Terra 250m, 500 m, 1 km 2000 {EE4 1~2d
MODIS Aqua 250m, 500 m, | km 2002 EE4 1~2d
™ Landsat5 30m 1982—2011 16d
ETM+ Landsat7 15m,30m,60m 1999 54 16d
OLI/TIRS Landsat8 15m,30m 2013 4EE4 16d
VGT SPOT4-5 1.15 km 1999 F5 4 1~2d
ok i
PR/TMI/VIRS TRMM 0.25°,0.5°,1°,5° 1997 54 ﬁ;ﬁi&
Hyperion EO-1 30m 2000 24 16d
PALSAR ALOS 10 m 2006 “FF4 >24h
ASAR  ENVISAT-1 10 m, 30m, 20022012 1~3d
150 m, 1 km
30 m, 100 m, CZA
CCD/HSI/IRS  HIJ-1A/B 150 m, 300 m 2008 FER 4 2~4d

2 ERSMNR LT B EE T E A Y S SR R

VEWIE Vi J5 S A2 AR - 50 22 S i () Rt o 61 P A0
2, FETIE R T ARMY A S I ) 2 e R AR R I
FEREE R, AT T REMI, LSRR 21
TBUBO TR B (R 2) o Ak FE B I 5 v WOKA
s, LESKE. EYTRAERS S LSGEE
SLEE 4 77 TR o

1) RABFERE T A 2300 Y 7 2 e A S A
L, B N 2 S5 S R DT £ A TV 2% 25 380 e 00 b X )
B WY, 7 K Al Ka AT 95K P ook B w0 2R A=)
TRMM-PR #%it4 13.8 GHz, XUl PR &4 13.6 Al
35.5 GHz, ) 2 N 112K M =24,

2) FIESKE T IR WSO B S A
E 400~2500 nm [X 7] B 5 K38 028 b ] 212220, I FLAE
1400~ 1900 A1 2100 nm PfHTi% FIAE), Prices® w5745
45 (Red, R) « T4 4} (near infrared reflection, NIR) .
BIW £ 4 (short-wave infrared reflection, SWIR) wJ#iik
AR, 99.6% 15 B Liu 2P E T 7 B,
BT L O LK IR, KIEMR T —En
IR WG SRS, 3580 s S 2% I - I8 B (34
FEAR, TR B S S 5 2 b - 38K 2 g i 36 m, - —
H AR E R R 734k, SAR [ C B L
A 38 KR ) 5 5 v et EAT AR G P I P s U828,

3D AEWT RS ISR O 25K
i (vegetation water content, VWC) A8fk: 3 HIURK
W BAE R AE SR SR R IX 35k R B, MM 27K 435k
S NIR A1 SWIR 8, B 0.7~2.5 um 2 [7]P¢,
Tucher™ ¥ YA T 76 1.5~1.75 pm S X ), B4
W VWC IR ; Gao F1 Ceccato 252245 H 78 NIR Al SWIR
BB VWC 3 50% A5 4k i 1 s @ 1E 9 e 2300 1 4%
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55 4 P B KRR AT RN, Wk RN T £
OIEMITER J 2254k« BURC: BE T 24 R {E VIS(450~
680 nm) FINIR (725~110 nm) P4, s iarsT
UEWIIX 2 ANl BEAS L e A5 D7 o ol i AR
LA 257 1D 78 5 R P CE /S () e 1 2 0 R i ) 140
JEBEAOEH . AR 6.9+ 10.7. 18.7 GHz 4%
P BB AR S WA R 17 R A T A AR 44,
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RIS, HEr KEMTCE L& 2 BE R,
A MIEY) 5 A KB %2 2 R IR ED T 5
Kogan. Sandholt 1 T H45 5T NOAA ¥idls, 454
VIS, NIR Fl TIR {5 /8, ZRE WM 5e 20 Sy e &4
fb; Du Z*ZE4 MW, Ry NIR 1 TIR 15 5., 254 0
B I el SR A R AR A s Gu ST MODIS
B, KILELS R, NIR A SWIR BB (5 5L, WK 1
SRS KEARW AT RIFET .
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Table 2 Relevant sensitive spectral bands of agricultural drought

monitoring
I 23 Sil
Observed . Author (publication
Sensitive spectrum wave/nm
parameter date)
e e MW(13.6 35.5 GHz) R (2012)
U MW(13.8 GHz) Naumann(2014) 24
SWIR(1400, 1900, 2200) Bowers(1965)%*!
R(630~740), NIR(930~1130), i 26)
SWIR(1610~1800, 2030~2310) Prices(1990)
VIS(450,574), NIR(986), . 27
LA kR SWIR(1400,1672,1998,2189) Liu(2002)
R(620~670), NIR(841~876) Ghulam(2007)%-"!
MW(1.1~1.7 GHz) Jackson(1999)12#]
MW(4~8 GHz) it (2010)%)
SWIR(1500~1750) Tucher(1980)"*"
NIR(860), SWIR(1240) Gao(1996)5
I @Z’EE NIR(820), SWIR(1600) Ceceato(2002)334
WA 13630690, 580~680), NIR(780~900, Jackson(2004)5
T 720~1100), SWIR(1550~1750)
=]
:; R(648), NIR(858), SWIR(1640,2130) Chen(2005)5¢!
w gewmerr= TIR(10500~11300, 11500~12500) Jackson(1981)F"
i 3
,% m@’f; TIR(8600, 11000, 10780~11280, Kogan(1995)5!
g, i[5 11770~12270) hEE2011)E)
%; VIS(550~680), NIR(725~1100) Kogan(1990)1*!
63 B(469), R(645), NIR(858 Son(2012)!
e OB R(6(20 )670() NI)R(841( 876)) o
4L RE I~ 5 ~ 5 s [42]
B B(459~479), G(545~565) £5':11J(2013)3]
Shi(2008)
MW(6.9, 10.7, 18.7 GHz) EKA2014)4
[45]
VIS(550~680), NIR(725~1100), Kogan(2001)" -
TIR(10 300~11 300 Sandholt(2002)
N ( ) THEHI(2003)17
FEfRR R(645), NIR(857), SWIR(2130) Gu(2007)!
MW(13.8 GHz), B(469), R(645), Du(2013)*!

NIR(858), TIR(11003, 12020)
e VIS fR A MOGHE, B IREEG, G s, TIR $EMLAMIBL, MW 157
WO BRT A GHz B, HABRBLAA 4 nm.
Note: VIS denotes visible spectrum, B denotes blue light, G denotes green light,
TIR denotes thermal infrared reflection, and MW denotes microwave; Except for
the bands with unit of GHz, unit of other bands is nm.
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AR A B A T 3 b G KA B A S B AT Ak
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FEARFEE A Gl O I R s, e nl T RO
KT 4347 . Du S 5EF TRMM 3B43 $de i T
S840 (precipitation condition index, PCD) , &
AR T AP B K R SR . S5 4b, K5 T TRMM
B AR [ M P58 (standardized precipitation index,
SPD , fE 1~3 AN/ RUEHHH TR &
T TRMM 3% H B /K A A st T W Z 8400510
1 TRMM-Z $550, & TR 5 A e i e
3.2 HIEEKEERIENIER

RAED A K 53 32 B2 SERR R N - P I
M), TS KA B T #R S B AR AED) () 1 R
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A R AL S 2 v S A R, Al S
Bk oy . ATLAERAER) 11 H 2R 3 ] (R S
INFA], B PR pe ot L TR e e e 7 o A
I, H RS H X B IR I s DA R, @%T
JH— LRI FR %L (normalized different vegetation index,
NDVD) 5HhiiE & (land surface temperature, LST)
REE 25 ) 77 725« Pricet™ VR ILRE I W8 13K A3 1) NDVI A1 LST
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(EEE AR5 HT, A NDVI 5 LST [R5 B 2 X
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index, VTCD) , {HHJFFED IR 2 35 23 5 /K i
IS H KR B R K& 4 F . LST-NDVI 475 8] 7%
FRY ke s B2 B G e 3 e T A 22 R 3R A6 LST
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THE (R T DA RSN A S e ) AR S &
B, HAEA R 56 B F M RO B 4F . @
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I NDVI (1) ] REEARA AT DO AR o (R R, Cln R B it
B9 HEATIAI . Peters 2510k 35 K HE S 1989—2000 4
(I NDVIAE 73 #r  W], NDVI 54 ] sl a0 1+ 7 R 3 (%
P AR m A DG s HRE AR b 6] 5 9 R 5
HATEIAS N . FET NDVI T4 T VF 2 0 Al Jee
fREL A HIER IERHFE 2L (soil adjusted vegetation
index, SAVD) Y. $#5RkE#F5 %L (enhanced vegetation
index, EVD () JE-FHi 45 %L (anomaly vegetation index,
AVD @1 Z R4 35 % (vegetation condition index,
VCD Y Bk (standardized vegetation index,
SVID) 002 R FIRIF 2 W, X Sl ot 50 e 2 FH -1
VESE R )R S A 0T 5 I 1
3.3.2 A EAKTEBE LN IEAT

IR VWC 57K 50 e HHR &, v HERAEAEY)
EAERIFEAEE Y, T SWIR X4 VWC HIBUE, 454 NIR
15 SWIR P B MR MEA & 5 2 4 Tl VWC. Gao
SEPELT NIR 5 SWIR kB, 4@ T IH— b2 ko ds
¥ (normalized difference water index, NDWI) , KX 2
ANV B S8 A7 T AR AR s 1R v BSRE DX, ) SR e ke
VWC. Chen %P ] NDWI Hifll T K F1K G VWC,
L EOR TR VWC 5 NDWI 8Pk R R, ik
5L VWC 5 NDWI IZME R B AN 8022, AR NDWI
R AR R VWC, EARVEY) & KB
RIMZE . Ceccato 250 VWC HUBR T X H5HUT
Y B aak R, i T 2N K 1820 (global
vegetation moisture index, GVMI) . iZIEEHIEHLE N
MAER VWC I HAT I TR E PSR RS o5
3.3.3 MM IR R A A AR

T SR A A VE Y A I A B AR I BRI FE il 2 2
Y= B a s, SRS, Llb 28 kK, X
¥ P BOEAGE RO, MR RE TR, B AE R
N, I B LR, 52 T B0 Z T Y,
AL, T TIR SHEAS S T A @A e 2l B i I i
tro Kogan™ WA AFERFEBL T, AT VCI -5 (¥R
RN, TIR IE R DM 25 R, AR
JEPEH T 4R F540 (temperature condition index, TCI)
Idso ST AEYITEIEZR RAATINRZ (R S
TS, B RAKEZE RAALNECR, =T
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YEMEKIEH (crop water stress index, CWSD , {HEAR
[EEY) 2 IRX PP O RAFAEZE S McViecar %04 T 2%

(normalized difference temperature index, NDTI) . %76

Brar At g m, Sl 70—

b 2 S 4R
£3 RUTFEEDFKERENIERB FREREMERE

F’/mf“El’Jﬁ/ZIE@%'E ARAEIEFALRE H B, g
B L RS MR R e R

Table 3 Adaptations and limitations of agricultural drought monitoring indices derived from remote sensing of crop water requirement

TRENSE TR AR AL PR

Drought monitori Remot X i B Febrid HH ek BhR R PR ik Sk
rought monitoring Cmote sensing Spectral band Adaptations described Limitations described Reference
parameter indicator
ZRIBE . LR, HB S K
IH—{b At AR 2L R NIR ReC MRS ORI E . BEREREYK SR ERmW; s EE [59-63]
(NDVD) ’ F, EH T A EX . 6 DA AE BRI VR ) s AT
i) 5 1 o
TR IE MR - TSN [ R e 22 A 4 7
H (SAVD) R, NIR ERRT LSS L. S HER T 2 AL [61]
T RAE B FE AL 8T AR AR A RO, AUE S TR R o R X Ak
fEp s Mo (EVD R.NIR fEE Y NDVI R0 L LR D S MR . 0, Ao TR [62]
FRAEAE B FE 5L R NIR A TR KRB 2 IEE E AR, G s R H B K FH [60]
(SVD) ’ TR DAL A SR AR R 1 X 43 Jal T &
BRSP4 R £ R.NIR BT A ERERN, oA AR S kA [63]
(AVD ’ B RARAL, BRI RO B PR S PR B B A 0
FATFREBREL R.NIR HERT NDVI 25 A, HARFEMXER &k T 54 A [ 3 5 2 [40]
(VCD ’ AILGPE: 1S TR o X I, AR R 51 P SR R
VA — 7 AR 53 PO —— . ANTE T A iy W1 sl e 2
JE% (NDWD) NIR, SWIR RERCIT SO MR S R 7K 43 AL, A7 IS [32]
% K N 5 7 (5%
PRIRTAR bkt NR SR e A i EwT R
H(GVMD : i EWT {5 0-2100gm0 200, AR e g gy, 0
EWT Uk, 5 TRIGE E AR &K & )
FA IR R AL TIR MRS SR AERKRR, RFERE—E RBERG LRI [39]
(TCD ERIIEPR: AR Seds Ve/TR 1) e b TR ¥ P82 P 21 A
et S YERihK Fa % TIR L HEIE T B PR R S RS & iR B AR BORMKH T [37]
. (CWSD P, 3 TR 35 1% e S oy B D R . TR (EESRED T AR
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Note: LAI refers to the leaf area index; EWT refers to the equivalent water thickness.

3.4 1EMEER

HEB U

\ ‘ E”\n < 3
o N T Py N L e
TR SR B R B 5 5 I B R AT TR W A2 4 S (A 2 Mo

PRATAEROAR bR, SR KRBT 5 0 2400 H AT,
AL 17548 Rl SRR bR IR L S I A, 2%

B EBEWAKIG (R, AR |

PR Gt J20 BN & /K A

P 5 2 S K R AR I

DUﬁ‘

I

YEMIIE A& FHE
) AHIRFEFR K S W ARAEY)
TREPRBL. W: Kogan PG AAEMIEASGHE (VCD K.
RSN R (TCD —# 1Hy, #R IR g e £
(vegetation health index, VHI) , ‘&3 F T Wil & s -+
FXEYE RPN . VHL 0] 3EHTZY 4~6 JE P+ 544k
W, MIE B ER S it Gu 2588E & TEMIIE &4R
B (NDVD L2 &K Efabs (NDWD —# E#,
P TIH AT RREL eEH TR R E KK 41
T B AR bR

I R0 TR P LA Y P e 22 3 e 2 S 12130,
PEAF DI A FEEY K BOERGE &
DA R A M PR B )
BIEHOE N APEPF Tk O A KR I, RET 0% 2
(1) FEFOERERF AL VUL (K38 NEAE PPN 59, e 3
BT B AR B R I A R 3 A AR
TAEM A K7 (0 2 gt o T e Tk, e B
BEXT 2 AR ESR BN G VR . Jerp, ISR R
PF F ARG P e i KPS ED
i%mﬂl?“mu&kmﬁﬁl¥£
BB B SR

AT AR

bR, R
FT, AR T R

(2) J

M

AL AE TR 5%
ﬁﬂ$$b@%mmﬂ%14w%ﬁ$vm\mm

(PCD . tHMESSR (VCD Y et (TCD ,
BT %4 T 29840 (synthesized drought index, SDID) ;
H SDI 7EH 1l 248 10 DX gl 5 il v A T 2 R 4
. BHIRZ¥H, MUGEZEEIERINRE, @&5]

[E . AEYAEY R E BB, 8 T2
AR T B AR RO, X SRR S E T
AN [ DX IR A b 5

SWIR. TIR Fl MW %5 Z R Be (5 5., 1K L6 5 P F5 H
RIS AMIEN & (B0 2 o Wi, Y RANE
JEFRH W DCIE PRI, [ YRR TR IR A
H 5 G REREAE D IE 7 VR VP o Gao ZEDP2ER GG T
Ficik, WEFCHEE NDWI AR B RS KA AR . A
[FAE W7 55 0 . KA. M RS ARt
A (RHh. Soth . FEBEXAEMISE) Ha it B R



%16 3

PORWTAS AR 3R M IR b S FE AR PP VAR T i 191

TE, SR HTIZAREE DA FE X AL+ 5 (FE %« Kogan
AE DO BE P i ) P 51 (R R A R P O 2 R O S R
KV VCI 55 TCT 850078 W I DX 31 5 () i ) L 5
. REMNE L AR DL RO R AE = B s b AR A .
Huete %510 O WN4f 24 6 WA AE B AN TR AR e B2 25 13 ARTH)
TIEE KRR, RVFN SAVIE WEII 5 1) DX S8l
P . Ghulam 2530 T NIR-R YR 4R4E 23 7], 43#7 1 4%
KA ATEFAE, T PEST PDI 5 MPDI 8 AN [Fl 4 4 7
61T R[] DX sk Fr - 5 W 03 1 1 » Sandholt T B
OG- LST-NDVI S RERAE 25 1], 20 H7 2% J2 47k 43
ApfpiEaA, I PER TVDI 5 VTCL A6 Ak 5 WA
[ B IvA
4.2 ETFEYMEKEWETFHS THIHENA*

ETEWAE KB MR 72 o g i ik, IR
PEWFFEX AR I 25 X R, PR 5 o0 ir 2 ANk T 5 18
SIS E S Ve AR KA B R R T IR B R . [E
LOE = Ve ATV A WA R I TN E A R E L SR R )
R 22 (PR R VAN T b 1R X 3583 Y 12
4.2.1 AT EEAKSRAT S AL

T ROV D s S ) R KR g FE e, R
AT, B T 5T HI-1A/1B CCD %44 1) PDI. MPDI
F8 B P R W SR b DX DU 5 (98 . 4 R PDI
5 MPDI AJ Sz AR L P g, . MPDI Xt
e A DL T)A= A g 0) WK O S e s S S G RIS B
B, XTEEMHT VSWIL E-VSWI (3£T EVI ] VSWD)
H—1b Z P BHREEE 3 Matl, ERIb Vs b E X
KNFE IR B RGN, JEaE < WM R, I
WS AN 45 40 B I A i X A B A T R I . A K
SELOVRI RN A 73k, DIRERE (104 20+ 50 cm)
() SRR R e, 1HE T ATI. VSWI FIGE =540
&3 MREHER I RIS P S . g5 R YIRE
TR A R e 7 S AR 7 5 2 A B B R
Uf. Son SEMUELTAHSCHT, DASGEARL M R SR U
BRI R G810 3K 7 B Al TRMM B R &R e, 75
i TVDI AL CWSI 53X 2 MNMIARE A E R & BT
KA D AU, B I Y AT A R
TR e SR AT, AEARFI)
6 MRIGIX, Fx FOKRIIARFEKM B, iRl 75
Z B S AR . RS R,
TSR EAE VG DX RO AR I R E N . R
PRI AR S oM, DA SIZ - 3 o b 3vfe, MR+
AL SARIX RIS AP X KI5 AN R] R G LA LT,
EL4¢ T VCIL TCI. NDWI. VHI S5{EMfd e s 5 Mg
A A R AN [i) DX AN [ o BB PR 253 I P o
4.2.2 ATAREBTE AL T

Ezzine 2R FHARSCHE M, LS Y & SPT RIS
Wy R, LB SVIL TRMM-SPI FARHEK M85
8 3 AN T R RIS EL, ARV EE 2 AN e B G
FEDXCRIRE 7 0 X RGN s AR T RS 7k,
VAT SVIL TRMM-SPL SAR#EZK 43 48550 E A A i il

TR 8. s RRY: X 3 MeHENTE
DX 25 ) SR A s L PR HE K 43 Fir BUOE i AT X
MM A RSP T A S ik, IR BB
SPI JyHEE, KPP TRMM-Z $EEUE s T I A /N
Sl ] RN <A B VA e e o0 & - Sl S| NP B S 3
PAZ RPEZT SPT kv, LL# 73T MODIS St R
P 8 Fh T 544540 (NDVI. NDWI. EVI. K FHHiiE
BedeH. FruELroh 2 Rae K. s b e ) xf b
PR (DU, PR, AR MDD TR
(RSN o BIFIT4E ] 3 AN M 6 AN R SPI %
DX R R S USR8 4 1T H MODIS brifk4r
AP ZESFRBUIBE TS 3 AN AR SPT A fe s o
Shahabfar 257 T % PDI. MPDI. VCI 5 EVI 25354
FEPRAI 6 AN IRV IE Bk, 1K 4 AN S
MNP S CREESEACT 4 TEYAKF . BH S
ZAEMARE VEWZEEONFEB K 753K AR <k 0 #
W52 PDI Al MPDI (HiLL VCI 5 EVD 57K 5
G F G EEACE, THEEFEY L,
Shahabfar 25U E#E—0HF5¢ PDI. MPDI 5/5% T- 545
A ICHEZZ W : PDL. MPDI 55 [X gl 1 T4 8 R 5ok
WAEGE AT EE ARG HL PDI etk A i 2E
KB BEHATI A, MPDI MUAE AR 7 5 DX IR S 4T

5 [AE 5 R RMAS

ZEEPTIR, [E A AR AR AR T R R R 4
PREIE N PERT ST T, AP (K38 I Ol i AU
Pebes BlHEbR A S UG L, P RE N R PR T
W, AT TOREMRR, RIS T e gL .
{E, RS A b 35 A 5 TS bRl B AR AT S A7 A —
SEBRE, TR N B AE L R R, AR AL

D ARIEA RIS ANFEEY A, 2565 181
/SRS S PP

Rz R, Wl R BAUE SRR &
R, R AR AR B A AL 1 SR A2 T
DI, ARSI Hr, w5 AW R A 52
[V, Ak 52 3 S T IR K K BE I AR K 4=
BURFAENY, X —RAE R SR 5 B 1R S A KB 3
ANEEAN R B, R A F XSRS
AFERI B (T, e S HAERKIA
BEZ IR AR BRI, i ZHRAWT IS AR AR
M TR RE IR S P AR E KIS R (e BER R
TR AR R RS Z M E VIR,
PETAIFTE R ) DX o

2) BEROETEE R, BRI S m RO R R e L

FEIRBOE BRI, WAAEVF S AREN 2 (e
PRI BRUZ B = 2 KR V. RSN
WD, UG X, AR TR R D i
{7 BIFA—E B IEM R S L EER . B, el 15
BRSNS, R A6 S S B O T &R =
RAAHRP T I FE 45D, AT A1 o A R e



192 RNy TFEZ (http://www.tcsae.org)

2015 4F

ERNIUE 1SS (| B B 2 R TR S A RS e A AR £
B s A WA S IRE B R B s i LA K TG RS
i PP X SR B AR BRI BOE N . H AT, 2013 4R
RS Landsat8 [¥150 1% 21 4% Bt Band 9 (1.36~1.39 um)
AL KRB SCREE, AT T R

3) F A O R e T A e M bR

NEI AR AT KRBT 3 2K Bl
BB e AR i o X TR L B A R, R
L OB RN TG HERFAE A A1 1R 592 (i PDI %)
HSREA B L 1 45 SRS, e AR 6 451, CWSI
HVSWI A8 LA P, B, SRt B e 41 1S
Qo] 38 BB 3 114 A b 57 A7 3 S AU U b ) e — AMEL AT
FUI T, PR RAE A K R, 843 Ik ) 24 4k
TR G A N B I, TR R
WP R, 3 i LIRS, S
ANV B AR T, AR R R AR AR AN ] R N o

4) JEPRAR YA R TR SR WU B B I A R

TRAE R 22 B0 - 57320 Ja U e 14D eF ) R A H
B (1~3 AN, DB RECH i R
IS IR RUBE /N, L BT S B () SR DL RS 4, H v B
K. B, ARSI H SR B () RO . [
I AR T AR AR Y b, AP R R R R,
B BT, AR RS S E e Ak
2. HieE s R g g AU ML T R AR 23 R K
O e FERURBE. DRSOREE. AR @EHIAR
b R R HAR AN ]

B Ik — e 1L, 3 kL 2 A5 A T S 3 Jee
FEARIIE N P, T AR H 1, 0% 8 A iR K
FEAR 2 A EEALIE, A HUE PR ML T 8 i e b
{1y o ] 5 2% [ RLUBE

50 T e A LA A0 A T 5 D A s
(AIF 7T

e ' T R SR AR T DA A SR A A A2 1R A D 1 A
K, AT RS AE A b M I R A E 2R 2 KA AR KR
Bi KA FAEACRAESE . ARV BK S e i, ) AR
G R AR W IAE D I A TR AR, DORS AN I £ 1
B AR MY 5 W R AR AN TR vk, ARk R
DR AR e 3 T BRI HEEE . Dk, 5 2 e st
TR SRR A AE A W R b S s R I

6) BE—DAENIIE bR IR A 17 B (0 B R I
Vi

R R, R E. M.
TEY) A B RSS2 AR 5 ma ) BRI, (B
AN A B IR b P AT, WA R =
TKE L ARYE R . ARV R R S KR
B8 T7 TN AR M A 5 RN AR DG B R WL I AR, f
ANRETERE R IR AN T R . Pk, XX — o)
T E 2D AERLEE b R AR T 574 088 I 0 4 o 119 e
G, [FI, A5 T I vk S 2 R ik
MG, & e &AL HE

>

L ACIS A G B A, DU S 4 1t o AR Ml 745
MM,

6 4 it

Al PPA R AR b A SRR S I Tk
A MR . B CIT R T KR AT AT
FRE IR, Eh T AR T R F AR X R
BEJEPEANI], A — ol B B8 SR i e )
W P A7 DX I 28 T 5RAR DL o AR SC LR IR M AR b T 5
(I3 W E R TR 22, 0 R FE AR AR M 38 2
Fabs M ILE N VAN T VAT B AT T RS, OF
KeILHAA 4 AJst, Benad 7R ASEIAR -5
T TR R R BRI DLAOG IR B R A
Xt 4 AR RER RIS A 5 G ANEE GE Y
IR RORE . TS TR AR o B & AT R 2 45
AT T RGRG, WA (R ESER. -
A KRR AR KRR (R T RS A B
fabr) » DURERE T HIahRSE; RN, B4f TR AR
b 5 AR TR B S R VR 5. AEUEIEA L,
I A JE AR T 57238 SRR R 8 AR, T B
RFDIR 6 AN B il 7R B JE e H

Hoff: BPEF EFRA (RLTEFIR) HEINL
IR a9F % £ R &I, ARG AR R, AR
FEMBFRF (KRR ) ARELIFFREXELITL T
CEINE R

(& £ x #

[1] Wilhite D A. Drought as a natural hazard: Concepts and
definitions[J]. Drought, A Global Assessment, 2000, 1: 3—
18.

[2] Ezzine H, Bouziane A, Ouazar D. Seasonal comparisons of
meteorological and agricultural drought indices in Morocco
using open short time-series data[J]. International Journal of
Applied Earth Observation and Geoinformation, 2014, 26:

36—48.
[3] ZE4N. S R Iy vk S SLHE R[], K3, 2001,
21(4): 15—17.

Li Jiren. Method and advances of drought monitoring by
remote sensing[J]. Hydrology, 2001, 21(4): 15— 17. (in
Chinese with English abstract)

[4] =g, FEsE, A%hs, & RMERRIRID K 1R
ST RET). AR, 2006, 15(6): 114—121.
Yan Feng, Qin Zhihao, Li Maosong et al. Progress in soil
moisture estimation from remote sensing data for agricultural
drought monitoring[J]. Journal of Natural Disasters, 2006,
15(6): 114—121. (in Chinese with English abstract)

B ANV, 1998, 16(3): 119—124.
Wang Mixia, Ma Chengjun, Cai Huanjie. Research progress
in agricultural drought index[J]. Agricultural Research in the
Arid Areas, 1998, 16(3): 119—124. (in Chinese with English
abstract)

[6] Palmer W C. Meteorological drought Research Paper No. 45[R].
Washington, DC: U.S. Weather Bureau, 1965: 1—58.

[71 McKee T B, Doesken N J, Kleist J. The relationship of
drought frequency and duration to time scales[C]// Boston:
American Meteorological Society, 1993: 179—184.



%16 3

PORWTAS AR 3R M IR b S FE AR PP VAR T i

193

(8]

(10]

[11]

[12]

[13]

(14]

[15]

[17]

ROCP, A dRAEL K TEAR S Z SR B B FE N T
WL HT[T). M AEAEN, 2004, 28(4): 523—529.
Yuan Wenping, Zhou Guangsheng. Comparison between
standardized precipitation index and Z-Index in China[J].
Acta Phytoecologica Sinica, 2004, 28(4): 523 —529. (in
Chinese with English abstract)

Heim J, Richard R. A review of twentieth-century drought
indices used in the United States[J]. Bulletin of the American
Meteorological Society, 2002, 83(8): 1149—1165.

N, BRzih, PR, SRR R BRI R EO b
BRI R]. R TFEZEHR, 2012, 28(14): 147—154.
Sun Hao, Chen Yunhao, Sun Hongquan. Comparisons and
classification system of typical remote sensing indexes for
agricultural drought[J]. Transactions of the Chinese Society
of Agricultural Engineering (Transactions of the CSAE),
2012, 28(14): 147—154. (in Chinese with English abstract)
Mg, EPREE, S, ANk R AT S R ).
PERAE R, 2010, 21(1): 103—109.

Yang Shao’e, Yan Nana, Wu Bingfang. Advances in
agricultural drought monitoring by remote sensing[J].
Remote Sensing Information, 2010, 21(1): 103—109. (in
Chinese with English abstract)

AR AR AR R R I U i B PR 08 S AN A E
JrAT[D]. Abst: R ERR A B N AT, 2006.

Mu Lingli. Suitability and uncertainty analysis of agricultural
drought indicator with remote sensing[D]. Beijing: Institute
of Remote Sensing Applications Chinese Academy of
Sciences, 2006. (in Chinese with English abstract)

Bk, SEmR, S, A g R, N AN
SEMERTFIM]. Jbnt: BlaEdikicdt, 2010.

ZARN], AR, S E R, %5 MODIS R R FREOR A
TREE D], SRS, 2013, 33(3):
756—761.

Li Huapeng, Zhang Shuqing, Gao Zigiang, et al. Evaluating
the utility of MODIS vegetation index for monitoring
agricultural drought[J]. Spectroscopy and Spectral Analysis,
2013, 33(3): 756—"761. (in Chinese with English abstract)
e, @42, K3 MODIS £ £l 4K o e s £ & 3L
LEAR MY 5 W P PR AT (0], B4R, 2015,
19(2): 319—327.

Dong Ting, Meng Lingkui, Zhang Wen. Analysis of the
application of MODIS shortwave infrared water stress index
in moinitoring agricultural drought[J]. Journal of Remote
Sensing, 2015, 19(2): 319—327. (in Chinese with English
abstract)

Fensholt R, Sandholt I. Derivation of a shortwave infrared
water stress index from MODIS near- and shortwave infrared
data in a semiarid environment[J]. Remote Sensing of
Environment, 2003, 87(1): 111 —121.

Toukiloglou P. Comparison of AVHRR, MODIS and
VEGETATION for land cover mapping and drought
monitoring at 1 km spatial resolution[D]. Bedfordshire:
Cranfield University, 2007.

iy, )R], LA, 4F LT ASAR A NEARILEH
-3 B SO[T]. AR TREEAR, 2010, 26(9): 224—232.
Bao Yansong, Liu Li, Kong Lingyin, et al. Soil moisture
estimation at various growth stages of winter wheat based on
ASAR data[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2010,
26(9): 224—232. (in Chinese with English abstract)

Wi, ENES], 4NE, AF. UK RIS RE].
PR, 2010, 30(22): 6264—6277.

Yang Tao, Gong Huili, Li Xiaojuan, et al. Progress of soil
moisture monitoring by remote sensing[J]. Acta Ecologica
Sinica, 2010, 30(22): 6264—6277. (in Chinese with English
abstract)

[20]

[23]

[24]

[34]

i, ZRILHY, L, AR 5T HI-IA/IB CCD #dist
THIEMI]. Ak TR, 2011, 27(13): 358—365.
Feng Haixia, Qin Qiming, Jiang Hongbo, et al. Drought
monitoring based on HJ-1A/1B CCD data[J]. Transactions of
the Chinese Society of Agricultural Engineering (Transactions of
the CSAE), 2011, 27(13): 358—365. (in Chinese with English
abstract)

Nichol J E, Abbas S. Integration of remote sensing datasets
for local scale assessment and prediction of drought[J].
Science of the Total Environment, 2015, 505: 503—507.
ORI, HIRA, T, 5. FETZHEEREINSZGS
S ET). R TREZAR, 2014, 30(9): 126—
132.

Du Lingtong, Tian Qingjiu, Wang Lei, et al. A synthesized
drought monitoring model based on multi-source remote
sensing data[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2014,
30(9): 126—132. (in Chinese with English abstract)

P, HpR, TN, AR b AR K R A R
WIRLE, EAPEREIEAR Y] IR, 2012, 16(3):
435—447.

Shang Jian, Yang Hu, Yin Honggang, et al. First results from
field campaign of spaceborne precipitation radar in China:
Radar performance analysis[J]. Journal of Remote Sensing,
2012, 16(3): 435—447. (in Chinese with English abstract)
Naumann G, Barbosa P, Carrao H, et al. Monitoring drought
conditions and their uncertainties in Africa using TRMM
data[J]. Journal of Applied Meteorology and Climatology,
2012, 51(10): 1867—1874.

Bowers S A, Hanks R J. Reflection of radiant energy from
soils[J]. Soil Science, 1965, 100(2): 130—138.

Price J C. On the information content of soil reflectance
spectra[J]. Remote Sensing of Environment, 1990, 33(2):
113—121.

Liu W D, Baret F, Gu X F et al. Relating soil surface
moisture to reflectance[J]. Remote Sensing of Environment,
2002, 81(2—3): 238 —246.

Jackson T J, Le Vine D M, Hsu A Y, et al. Soil moisture
mapping at regional scales using microwave radiometry: The
southern great plains hydrology experiment[J]. IEEE
Transactions on Geoscience and Remote Sensing, 1999,
37(5): 2136 —2151.

Ghulam A, Qin Q, Zhan Z. Designing of the perpendicular
drought index[J]. Environmental Geology, 2007, 52(6): 1045—
1052.

Ghulam A, Qin Q, Teyip T, et al. Modified perpendicular
drought index (MPDI): A real-time drought monitoring
method[J]. ISPRS Journal of Photogrammetry and Remote
Sensing, 2007, 62(2): 150—164.

Tucker C J. Remote sensing of leaf water content in the near
infrared[J]. Remote sensing of Environment, 1980, 10(1):
23—32.

Gao Bocai. NDWI-a normalized difference water index for
remote sensing of vegetation liquid water from space[J].
Remote Sensing of Environment, 1996, 58(3): 257—266.
Ceccato P, Gobron N, Flasse S, et al. Designing a spectral
index to estimate vegetation water content from remote
sensing data: Part 1: Theoretical approach[J]. Remote
Sensing of Environment, 2002, 82(2): 188—197.

Ceccato P, Flasse S, Gregoire J M. Designing a spectral
index to estimate vegetation water content from remote
sensing data: Part 2. Validation and applications[J]. Remote
Sensing of Environment, 2002, 82(2): 198 —207.

Jackson T J, Chen D, Cosh M, et al. Vegetation water content
mapping using Landsat data derived normalized difference
water index for corn and soybeans[J]. Remote Sensing of
Environment, 2004, 92(4): 475—482.



194

Ak TRE2EHR (http://www.tcsae.org)

2015 4F

[36]

[39]

[40]

[41]

[42]

[44]

[47]

(48]

[50]

Chen D, Huang J, Jackson T J. Vegetation water content
estimation for corn and soybeans using spectral indices
derived from MODIS near-and short-wave infrared bands[J].
Remote Sensing of Environment, 2005, 98(2): 225—236.
Idso S B, Jackson R D, Pinter Jr P J, et al. Normalizing the
stress-degree-day parameter for environmental variability[J].
Agricultural Meteorology, 1981, 24(81): 45—55.

Sun Liang, Sun Rui, Li Xiaowen, et al. Estimating
evapotranspiration using improved fractional vegetation cover
and land surface temperature space[J]. Journal of Resources and
Ecology (English Edition), 2011, 2(3): 225—231.

Kogan F N. Application of vegetation index and brightness
temperature for drought detection[J]. Advances in Space
Research, 1995, 15(11): 91—100.

Kogan F N. Remote sensing of weather impacts on vegetation in
non-homogeneous areas[J]. International Journal of Remote
Sensing, 1990, 11(8): 1405—1419.

Son N T, Chen C F, Chen C R, et al. Monitoring agricultural
drought in the Lower Mekong Basin using MODIS NDVI
and land surface temperature data[J]. International Journal of
Applied Earth Observation and Geoinformation, 2012, 18(2):
417—427.

EAf, Xk, fwm MODIS St [ PG+
W R ). JEIEAR, 2014, 18(2): 432—452.
Wang Xianwei, Liu Mei, Liu Lin. Responses of MODIS
spectral indices to typical drought events from 2000 to 2012
in southwest China[J]. Journal of Remote Sensing, 2014,
18(2): 432—452. (in Chinese with English abstract)

Shi J, Jackson T, Tao J, et al. Microwave vegetation indices
for short vegetation covers from satellite passive microwave
sensor AMSR-E[J]. Remote Sensing of Environment, 2008,
112(12): 4285—4300.

KT J?%ELE!Z XIJMQL 5. TR B T R
PR T, BRI, 2014, 18(4): 843—867.

Wang Yongqlan, Shi Jiancheng, Liu Zhihong, et al.
Application of microwave vegetation index in drought
monitoring[J]. Journal of Remote Sensing, 2014, 18(4): 843 —
867. (in Chinese with English abstract)

Kogan F N. Operational space technology for global vegetation
assessment[J]. Bulletin of the American Meteorological
Society, 2001, 82(9): 1949—1964.

Sandholt I, Rasmussen K, Andersen J. A simple
interpretation of the surface temperature/vegetation index
space for assessment of surface moisture status[J]. Remote
Sensing of Environment, 2002, 79(2/3): 213 —224.

TMS%r, Wan Zhengming, ZEf@ME, 45, FETHIgIEEAN
b TR A AR ] f@ljfﬂr%lﬁ)% 2003,
18(4): 527—533.

Wang Pengxin, Wan Zhengming, Gong Jianya, et al.
Advances in drought monitoring by using remotely sensed
normalized difference vegetation index and land surface
temperature products[J]. Advance in Earth Sciences, 2003,
18(4): 527—533. (in Chinese with English abstract)

Gu Y, Brown J F, Verdin J P, et al. A five-year analysis of
MODIS NDVI and NDWI for grassland drought assessment
over the central great plains of the united states[J].
Geophysical Research Letters, 2007, 34(6): L06407.

Du Lingtong, Tian Qingjiu, Yu Tao, et al. A comprehensive
drought monitoring method integrating MODIS and TRMM
data[J]. International Journal of Applied Earth Observation
and Geoinformation, 2013, 23(1): 245—253.

ik, Mte, X4, S TRMM A FoKEdLE) X )
EHIPEIHI]. HBER A ERE, 2014, 33(10): 1375—1386.
Ji Tao, Yang Hua, Liu Rui, et al. Applicability analysis of the
TRMM precipitation data in the Sichuan-Chongqing
region[J]. Advances in Earth Science, 2014, 33(10): 1375—
1386. (in Chinese with English abstract)

[51]

[56]

MR, HRA, $HEZ, 5. ZT TRMM BdEiiR g
TSR R LT SRR IR [D]. AR TR AR, 2012, 28(2):
121 —126.
Du Lingtong, Tian Qingjiu, Huang Yan, et al. Drought
monitoring based on TRMM data and its reliability validation
in Shandong province[J]. Transactions of the Chinese Society
of Agricultural Engineering (Transactions of the CSAE),
2012, 28(2): 121 —126. (in Chinese with English abstract)
Price J C. On the analysis of thermal infrared imagery: The
limited utility of apparent thermal inertia[J]. Remote sensing
of Environment, 1985, 18(1): 59—73.
Price J C. The potential of remotely sensed thermal infrared
data to infer surface soil moisture and evaporation[J]. Water
Resources Research, 1980, 16(4): 787—795.
Carlson T N, Gillies R R, Perry E M. A method to make use
of thermal infrared temperature and NDVI measurements to
infer surface soil water content and fractional vegetation
cover[J]. Remote Sensing Reviews, 1994, 9(1/2): 161 —173.
Moran M S, Clarke T R, Inoue Y, et al. Estimating crop
water deficit using the relation between surface-air
temperature and spectral vegetation index[J]. Remote Sensing
of Environment, 1994, 49(3): 246—263.
Moeremans B, Dautrebande S. Soil moisture evaluation by
means of multi-temporal ERS SAR PRI images and
interferometric coherence[J]. Journal of Hydrology, 2000,
234(3): 162—169.

[57] De Jeu R A M. Retrieval of land surface parameters using

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

passive microwave remote sensing[D].
Universiteit, 2003.

F&E, B, AL MPDI FETORE S TH AR o DX 33K
Iy RGBT 7], 1 EEAR, 2006, 10(1): 34—38.
Wang Lei, Li Zhen, Chen Quan. The applications of MPDI
during the soil moisture retrieval from radiometer in the
region with vegetation cover[J]. Journal of Remote Sensing,
2006, 10(1): 34—38. (in Chinese with English abstract)
Gutman G, Ignatov A, Olson S. Global land monitoring using
AVHRR time series[J]. Advances in Space Research, 1996,
17(1): 51—>54.

Peters A J, Walter-shea E A, Ji L, et al. Drought monitoring
with  NDVI-based standardized vegetation index[J].
Photogrammetric Engineering and Remote Sensing, 2002,
68(1): 71—75.

Huete A R. A soil-adjusted vegetation index (SAVI)[J].
Remote sensing of environment, 1988, 25(3): 295—309.
Huete A, Didan K, Miura T, et al. Overview of the
radiometric and biophysical performance of the MODIS
vegetation indices[J]. Remote sensing of environment, 2002,
83(1): 195—213.

Wrefese, Maz), B, BEPAEBRECE 1992 4R KT
SRR ], AR, 1994, 9(2): 106—112.
Chen Weiying, Xiao Qianguang, Sheng Yongwei. Application
of the anomaly vegetation index to monitoring heavy drought
in 1992[J]. Journal of Remote Sensing, 1994, 9(2): 106—112.
(in Chinese with English abstract)

McVicar T R, Jupp D L. The current and potential
operational uses of remote sensing to aid decisions on
drought exceptional circumstances in Australia: A review[J].
Agricultural Systems, 1998, 57(3): 399 —468.

Mokhtari M H, Adnan R, Busu I. A new approach for
developing comprehensive agricultural drought index using
satellite-derived biophysical parameters and factor analysis
method[J]. Natural Hazards, 2013, 65(3): 1249—1274.
ARifgss, WS, WL, 4G BT E B AT R
G IBORELRTI. ol TREHL 2012, 2802)
181—188.

Li Hailiang, Dai Shengpei, Hu Shenghong, et al.
Comprehensive monitoring model for agricultural drought

Amsterdam: Vrije



%16 3

PORWTAS AR 3R M IR b S FE AR PP VAR T i

195

and its application based on spatial information[J]. Transactions
of the Chinese Society of Agricultural Engineering (Transactions
of the CSAE), 2012, 28(22): 181—188. (in Chinese with
English abstract)

[70]

energy index method on drought monitoring in Heilongjian[J].
Soils, 2012, 44(1): 149—157. (in Chinese with English abstract)
METT, R, B, & TR TRSERN
VY R X R OK T R AR A 0], Aok TR AR

[67] Wu Jianjun, Zhou Lei, Liu Ming, et al. Establishing and 2014, 30(2): 105—115.
asse.:ssing the Integrated S}lrfgce Dmug,ht Index (ISDI) for Liu Zongyuan, Zhang Jianping, Luo Hongxia, et al. Temporal
agrlcultgral drought monitoring n mid-eastern tha[J], and spatial distribution of maize drought in southwest of
Inter.natlonal- Journal of Applied Earth Observation and China based on agricultural reference index for drought[J].
Gef)1nf01j{11at£n, 2013, 23(8): 397—410. . ) Transactions of the Chinese Society of Agricultural
[68] ki, wll%, i, 45 JET MODIS iRl -5 Engineering (Transactions of the CSAE), 2014, 30(2): 105—
I TT V6 LA AT [T]. RS R, 2012, 27(5): 48—54. 115. (in Chinese with English abstract)
Zhang Jie, Wu Jianjun, Zhou Lei, et al. Comparative study on [71] Shahabfar A, Eitzinger J. Agricultural drought monitoring in
remotely sensed methods of monitoring agricultural drought semi-arid and arid areas using MODIS data[J]. The Journal of
based on MODIS data[J]. Remote Sensing Information, 2012, Agricultural Science, 2011, 149(4): 403 —414.
27(5): 48—54. (in Chinese with English abstract) [72] Shahabfar A, Ghulam A, Eitzinger J. Drought monitoring in
[69] XA, X, Exte, % BEEfEEOEERE LTI Iran using the perpendicular drought indices[J]. International

W rE A PERE ], 138, 2012, 44(1): 149—157.
Zheng Youfei, Liu Xi, Wang Yunlong, et al. Application of

Journal of Applied Earth Observation and Geoinformation,
2012, 18: 119—127.

Advances in remote sensing derived agricultural drought monitoring
indices and adaptability evaluation methods

Huang Youxin?, Liu Xiuguo®, Shen Yonglin**, Liu Shishi?, Sun Fei!
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2. College of Resources and Environment, Huazhong Agricultural University, Wuhan 430074, China)

Abstract: Remote sensing technology is a promising means for agricultural drought monitoring in large area, and can
continuously obtain long-term time series of crop drought information. Currently, quite a few agricultural drought monitoring
indices based on remote sensing technology have been developed from different perspectives. However, different agricultural
drought monitoring indices derived from remote sensing have obviously different temporal and spatial adaptability. Selecting
the appropriate drought monitoring indices based on different regions and crop growth stages is vital for timely and accurate
evaluation of drought impact on crops. It is also important for effective water resource management and drought mitigation.
This paper focused on adaptability of the agricultural drought monitoring based on remote sensing, and systematically
summarized agricultural drought monitoring indices and their adaptability evaluation methods. Firstly, the satellite data
sources and the corresponding sensors that are commonly used for agricultural drought monitoring were summarized.
Secondly, the relevant sensitive spectral bands of agricultural drought monitoring parameters were reviewed from 4 aspects,
including the atmospheric rainfall, the soil moisture, the change of crop physiology and morphology (such as crop canopy
temperature, vegetation water content, and crop morphology and green degree) due to water stress, and the comprehensive
parameter information. Thirdly, the adaptations and limitations of various agricultural drought monitoring indices derived from
remote sensing were fully discussed which involved 4 aspects: the precipitation monitoring indices based on active and
passive radar satellite, such as TRMM (tropical rainfall measuring mission satellite) and SAR (synthetic aperture radar); the
soil moisture monitoring indices based on the inversion method of thermal inertia, spectral feature space and microwave
remote sensing; the crop water requirement monitoring indices based on the physiological and morphological characteristics of
crop mutation; and the comprehensive drought monitoring indices based on integrated reflection of crop drought multiple
characteristics. Lastly, the current literature revealed much valuable information about the sensitivity and adaptability
evaluation methods for diverse agricultural drought indices derived from remote sensing, which included the spectral feature
matching evaluation methods and the multivariate statistical analysis methods considering environmental impact factors of
crop growth. Domestic and foreign scholars have achieved great progress on the adaptability of agricultural drought
monitoring indices, including the application of multi-source remote sensing data, the sensitive spectral band, the applicability
of the indices’ own mechanism, and the adaptability evaluation methods. Nevertheless, how to select the most suitable
agricultural drought remote sensing monitoring index, according to different regions and crops growth stage, is still a problem.
Finally, this paper discussed the highlights, the existing difficulties and the future research trends. 1) The relationship between
crop and its growth environment should be considered according to different regions and different crop growth stages; 2) The
spectral bands information ought to be increased in order to reduce the ratio of signal to noise in the process of remote sensing
data acquisition; 3) The appropriate drought monitoring indices derived from remote sensing should be confirmed, especially
in the areas with part of vegetation coverage, because most of the crop growth period is under the condition of partial
vegetation fraction; 4) The appropriate spatial and temporal scale for these agricultural drought monitoring indices should be
determined according to the research purpose; 5) The study of hyperspectral data and technology in the inversion of precision
agriculture drought monitoring indices need to be strengthened; 6) The sensitivity and adaptability of the agricultural drought
monitoring indices derived from remote sensing in accordance with its own mechanism is supposed to be further explored.
Key words: agriculture; drought; remote sensing; monitoring index; adaptability evaluation
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