201943 A REBAE K “F 4 384 %34
Mar. 2019 Journal of Irrigation and Drainage No.3  Vol.38

XEHRS:1672 - 3317(2019)03 - 0028 - 07

ETREEE TRERBNTEKIZEERE S

BEF”, EXE, K B, BRAKS R B, #BMH"
(LFEREAFRE RABERFA T T RKRLE RRERET, Ad %5 453002;
2. B AR LA I SRR AL, LR 100081 3. B Rk A I R W BEAT 20 BT
RN EKEREEEFHERE, T # % 453002;
4. T A ANRMEARERBREEIZR, T #7 % 453003; 5. LA E 2 BAKAE, LR & 2777000

O EANORWIEARK T ER LB THEFRRLREZE, K ER REEE RS R, RS
MAEAFTHIAARMEAEER AR, # A Landsat 8 3% B8, ME T BEAAM T FHHK, MEL S LR
Koywgtnk £ RRFHARRELERD O H . A RNBHEGEH Fhogit F o7 it 2 fh RE T LEARS it
T ZRE S AERINR RE LR AKGRIES S A TR E A PR IE K, LK 02 0]
THAMRIE K AT FSNEY D REREAEG(C/(CHC)) DT 025, LA K ZG = B4 X1, =i
RREWHRAELSGILKT0250F075, EA T EmEMTMMEAN., BERREMERR > HETIERI
THAM ERUAR ARSI TR D LA B IARIEA R X R E LRI E T A EE*, L&

TR E Ak,
X iR REMMIEH; LERY SRTH
FE DS :S152.7 MRS : A doi:10.13522/j.cnki.ggps.20170036

0EYF, IT5E,6R,.F. ET EEERTRERNTRK S =EERMES] ERHIKFIR,2019,38(3):28-34.

—_

05l &

K Ay 2 KR T BT 2 18] AT R B 5 ik (1) S B8 R -, [R] INF 9 R e WA 490 FE /K SRR AIE 1Y S Y 4R
Bl SR, T 358 BLA i B 2 (A1 AR S MR, A A G0 OORE B V5 e AV R SR B X 35 8K 7 2 8. 18
R R IR S Btk 13X —MERR . 5 T2 R R S 3K 7 S EU A G R 2, e e R AR A
RN b 2 R R R 3 1) UL B R T 5 48 20 (Temperature Vegetation Dryness Index, TVDD s H 8 N F &) 12 1)
— P S 38K 4 77 VERY . Son S5 F F MODIS 72 ity #4538 i 44 8 TVDI AR 7K 43 38 45 1 (Crop Wa-
ter Stress Index , CWSD J {3815 T 187K 53 H 5 SCME AT X EE L 45 SR B TVDI LG CWSTRE 38 7K 43 1) S ik
BRI, 2R ZE 45 0R) F Landsat 5 TM 4 5 i 57 88 Sl 45 25 18] 43 8 6 MODIS 48 44 5 1 TVDI $#AE
22 1] RS20, R AN B REAIE 2 TR B FH R A8 64T 1 RS I BSOBE I o 8 SI2 b B FH Hh A4 2 TVDI I FE A R HCR
F % % 1) NDVI, AR} 52 R W] NDVIAE & M 78 75 52 I A7 A8 20 6V 0] 8, 520 TV DI e W 358 7K 4y 1)
BRPES, 2% ) FH 38 o AR 9t 45 20 EVI /I TVDI A] LGS NDVIAE i R # X 4 57 b AT ey i) 8t

587K 3 7 6] A% S BRI 90 0 B v A FH K R0 DL R s A R SR B E — S ME. Bl B
IR A 337K 43 7% 8] A8 S R 1 B A 9 2 AR TR AE A ] 338 Y A [F] 33 R R DA R B — HH R N R T
AT, T 5% T X4 RRE 338 7K 9 2 [) 28 e M AR I e 22>, 3 282 52 30 W I = B ) PR i o T e e 8 IR 215 5 5
W 3K 345G, v LRI I80OREE 357K 7 R0 AT A X 38D B B8 R RUBEE = 387K 43 7% 18] A8 S 4
Mrigft 1 aTRE .

WEEEER: 2017-12-11

BEEWB [ 5 FHFRRIIH (2016YFC0400104) ; “ = Fi” [ S BHE TR AR R 4TUSR (20 14BAD 12B0S)

FEB RN AR (1988-), 40, el B RE B N o WL 7 A, B 907 [ 1 ZKE IR DL S AR & . E-maail: chunya_ma@outlook.com
BIEMEE LB (1961, J5 o WFFE I, W FE 07 A A K B2 = AR F o E-mail: huangxq626@126.com

28



DA BEF IR HE X A FUIX , 2 T Landsat 8 38 K25 , W £ A /N2 AR KHE RS AN 5 H Sy L R[] 57
I U 5 A W PR B EVI R IR T LST AR TVDIFa 5. H i 5 3RA5 10 TVDI 5 S 1) -+ 338 7K 43 B4 i3t
AT LR PE R A FRATHE X X 355 1) 38 K o B, AT 1) FH 48 i G v 2 F0 0 v 2 B8 S AS TR REZE R N IR R
TR E X 133K 43 2% () A8 S M BEAT AF 70 DA A DXt 57 158 M 00 DA R Xk = 38 7K 4 =23 1) A8 S o 6 BERAE 7
Fift—E S %,

1 MR 7E

1.1 #RXHEESR

N RS U R 2 8 XA TR 7 4 B BT VAT P RSP R, R B AR 2 B R R A E 3 B Hh s
P FE X EEMREIAR 9.92 75 hm’, 2[R &/ B =X 22— A X & T o 4 B 2 XA, R PR
548.3 mm, FH)7% K B 1 908.7 mm, £ F VIR 14.1 °C, H IR AL 2 398.8 h, T/ 111200.5 d. #F 7T X LA
kB 8 3, I BT-9300Z BY 30 K BE 23 A A 58 5 B KL BN 6.67% , M R & A 71.79% , b kL & 4
21.54%. WA R EEWE s,

113°40'0"E ~ 114°0'0"E  114°20'0"E

113°40'0"E

114°0'0"E

114°20'0"E

z
z 2
112°0'0"E 114°0'0"E 116°0'0"E = & SN - 3K S R s
= R IX A N S 3K 53 A R ) 4 A
N A £ & A A
g = z z
S - z o 2
& z g ST Ik
z 2 I " "
s 8 a <a i
z s ¢
= g =
(= o
2 z
Z 5 g z [l z
§ g L = o s S
AR 0 10 29 SR 2 - km o =
[ = — ]
110°00"E 112°0'0"E 114°0'0"E 116°0'0"E o km _ TE — FiE
0 25 50 L L L
km 113°400"E  114°00"E  114°20'0"E 113°40'0"E 114°0'0"E 114°20'0"E

Bl FRETE B2 KA
1.2 BUEIEATALIE

7% B P5 K B T USGS EarthExplorer (¥ Chttp://earthexplorer.usgs.gov) , 1% F 1) 54 4 2014 £ 5 H 6 H
Landsat 8 1T %4, KGR, MBI B L =M. NRBEFIREXEBG AN RER, 1755 05N
124/35 F1124/36 . F| ] ENVI 3 A4 6 28 13K 52 15 30 47 %8 5 RS I AR SR IE , SR FH e AR SR AR VE P4 9 e 5
180, 3¢ i ) PN TR PP ) R X )0 57 1 BT, SR A 9 X B 8 . A ENVIER A ik Bt 8 T B 5y
T SRR A B MR T, I T ) JE A 4 - M 2 U AR AAE % 1) o BRI FE R A T R AR A

SEW A 3 K o E s H IS 2014 45 5 A 5—6 B, RIERIE TR i 5 (], BURE IR B 43 71 28 0~20.20~40
40~6060~80 F180~100 cm, K A ML T M & T3 T & B /K F . REASKAE 2 BE B30 2% W A I A b 3%
SRR AR I FE 2 &2 /0 08 30 m(Landsat 8 25 (8] 43 #FR N 30 m) , HARAN RAE 55 8 2 RAE3 R SFREAS
KA R, FIH GPS AT A FE R E bR« RAF R 18] 73 AT B 2 s
1.3 ARREMRE

BT REE 73 2 B, — T A2 B LI BGHE X F)—35 93 70 #2608 30 m, KA IR B 43 7114 270 m=290 m+ 1 600 mx
1400 m 17 450 mx7 840 m, & X A/INRJE, H1S30 1.S30 2 M1S30 3 KR 55— Fl& B ANE X [X A R RE IR 5
S SN R, R FH 5 2030 B SR 732, 4 E IX (1) 387K o0 B AT 23 952 4393029 90,250 F1T1 000 m [ # K
FE, 437 F L90.L250 F1 L1000 7~ o BETIA FEAN R RE LA S [R]— ROBEANIR) 439 232 T 1 338 7K 23 23 [R) A8 S 1k
14 REEETREHTE
1.4.1 HAAE5K

16 FH 38 o R 4 P B EVER A IR R T R AR 8 TVDL. S8R B T B BV B AR RO
Pt €, prNfl:lZD ngDxpBLUE +1°
A 2 prar preo A pocoe 73 931 N Landsat 8 B8 1T 21 9% B (0. 845~0. 885 pum) « 21 4% B (0.630~0.680 pm) A1 i )%
BL(0.450~0.515 pm) [ S ST R . G5 R B, G=2.5. C M C, 42 21 W5 I B s KA I I R 58

EVI=G (D

29



C1:60 ) C2:7.5 °
142 ®EBE
) 88 B B 5 2 RET SREUGE X2 15 b 3 U8 RS, RET 10 38 2 5 B K JoF 88 328 /)N T~ Hiu T 0 8 6, T2
SR AR R IRAT (1) SN AL AN S 5 P A ER 3 350 40 2H s - ML THD 17%) B SO R PR 2 RS2 2 S Bl TR AR IR R
FYRE B KA ) AR S B R R) AR Bk IR 5 SO PR . TR AR IR AR PR AR S T S O
Ly=[exB(T)+(1-&)L r+L 1T, (2)
S L, TR A R B 41 AR ST 2 (WY G- pm s s s 7 WK/ UB I 36 e M RAE AT 2511 | Jo 1) TR
WA L T ) RARS SR ¢ WL L RIL T WA RO R AL IES R BCTO NTEIRE N Tob i) S A
S EAE . Rk, B(TO R LLH T AR R:
L-L1 -r(1-¢)L
mmJA Tg Y (3
KRAKRIESH « L | ML T HNASA RAKRIESHOT H ARG, HREH 5 o R H #5461 NDVI
A% —NDVITHM "5t S5 P2 158 06 500 5% 36 5O SR PR S5 5 BCTO 348 LT
T,=K,/In(K,/B(T)+1) (4

LST=T,-273.15, (5
R TR IRE (KD s LST AR IR E (°C) s KN K,y TR (R HE ¥ %5, 1T Landsat 8 #4148 B 10 1
& ,K=774.89 (W/(m*-pm-sr)), K>=1 321.08 K.
1.43 & EAM T F 54
o FE AR T R AR EU o AN

LST-LST .
LST,;,=a,, +b,EVI , VD)
LSTmax = amax + bmaXEVI ) (8)

s LST A2 28 A SR AT I BB R 1) 3R U5 L 5 LSTin P11 LS T 53 ) A2 R T —ANF 5 (1) EVIAE S /N
e K DRI 5 Ginin B~ Qoo T D S W10 7 FE AN 10 7 FE TN B S50

TVDI WSR2 UL LST/VI R AE 23 A A B (VDN TR RO, B T X ) TR B ARG KRR
S KEFNH AR K 2 A [ R 251, FLRE AR E A B 3 FroR . TVDIE /N RIS KRR, [ Z TR -

Ts A A

TR TR

% 7
¥ TN ¥ FAHM

>qt+bVI

EINCY S ed]

I

bl
b
R
=
S
b
R

syl R
}

NV:

(a) TVDI FF{E=[A] (b) 7VpI JFFREE

B 3 TVDI 4&iE % 18 % R 32 A

TR LR R SR EEE E N AR EZL, VIE G2 0~1. 2RJ5LL0.01+0.027(n=1,
2, ) Ay, BL0.02 B8 A X TR BT PR e R AR AR ZIMEL 5 43 90 55 L 6E N2 ) VAR 4R R % 5 85 e SR FH e/
IR MR A R T B S LA TR IARNREL. e FER I IDLIE S S, 3 sh IR BT .
2 ERS57R
2.1 XigtIgEksy

FIH 2 (6)—R (O LST/EVIFFAE == 18], $2 WU [F] EVI R A [FAG 6 B xS G LST 1 e R AR A B /)
30



B, @ PSS SR A T AR TR, RO Q) ,, G RN 4. HIE4ATH, LST/EVIHY
R AR 2% [A) L 52 = M I I RER KT 0, T R/ T 0, R BE 2 A8 4% 18 B0 i, LST 1) e KAH

RN S LST ¥ B/ ME 21 KBS

y=-2.489 2x + 39.36
5 R?=0.3737

o &
AN

<o
<
o e

o oy

15 y=3.8742x+20.482
10 R>=0.4898

0.6
EVI

0 0.2 0.4

0.8 1.0

B 4 LST A= EVI 48 &k 09 4% 42 % 18] B
JE 3 FH B)SRAE AT S 5 ) 22 45 P B0 B2 UM 2 1 VDI, 55 52300 p AN [RGB 1 338 7K 43 33047 18] VA 49
M, g5 R 5 fioc . IWE S AT CLE H, TVDI S5 ANFR FE 358 7K 43 R BN TVDIE K, 3585 K R BAK 1
AR R A ,0~20 cm T ZIRE K EH/K S5 TVDI A SSVE R B & T A+ 2, Wi TvDI xR 2

TIEIR T BONRUK, B U SR R 3Ky

= -31.489x +20.978 -
& ¥ =-44.982x+22.365 25 s 0258 8 30 [ ¥= 22198+ 19.865
o ” o : R?=0.1709
20 R=0477 9 . <25 o
xX &> Q 20 S 000 é 30
% > © % <o <15 &
<110 ¢ 410 3 ol ¢
e o b o b
H s H s H 5t
0 N L N s 0 X ., . R 0 N N ;
0 01 02 03 04 0 01 02 03 04 0 01 02 03 04
LST-EVI LST-EVI LST-EVI
(a) 0~20cm (b) 20~40 cm (c) 40~60 cm
35 ¢
r =5, +18.
;5) y=-7.3528x+18.699 ol TS 1847
I R?=0.0129 :
S s fe o K250 R ® 6
M o> B | &
2 20F__ 0 % f‘; —%F o
&s| 8 — 15t
® o ¢ B ¢
S0f Top oo
st st
0 L L L ) 0 L L L Il
0 01 02 03 04 0 01 02 03 04
LST-EVI LST-EVI
(d) 60~80cm (e) 80~100cm

BS5 RNREERELIEARDE LSTEVI# )3 547

KH TVDI 5 0~20 cm 8L & 3515 [ 26 M 50 &, T8 15 2
2014 4E 5 H 6 HON BRI SR X 1) [X 45 0~20 cm 3K = 3K
a5, G 6 fitan . AEE 6 AT LU HY , IR i AR 2 E XK 50 9
X I E 3 KR >15% . A B I 32 E X 4 /N 22 1 40 08 0
BE3 U0, 9y HIAE &N E R T IR T AER I, s He H 2
T2 X A /INFE IR E SR T 3 — IR ) 2 AR I YEE R 1 s 3 5 TR
I, IS KRB

X5} F R FH LST-EVIFRA311 0~20 cm 438 /K 43, F F 2015 4E
4 H 23 H 3B Landsat 8 3% 8% 52 4% 3 17 28 J8% S 38 45 S 1) 56
WE o PAGE T2 b 0 AH X 5% 22 01 350 A0 6 45 22 R 6 56 A 4
LST-EVI'RFAE 2% 8] S 3 (1) 35K o 16 P 348 5 s bR AR B2
AR IR ZE N 15%

113°40'0"E 114°0'0"E 114°20'0"E
T T

35°200"N

0~20 cm £

z
hHEEAE%] S
s = Feki | A
S
o 0 9 18 - 0-15
—ww———km - 15

L 1
113°40'0"E 114°0'0"E

B 6 BUEAZE] 0~20 cm L3 K564 5 18] 5 A

31



2.2 Xi50~20 cmFkELIEK ST ELTF M4
2.2.1 B RJE 0~20 cm 138 Ko 89 #4348 M G it 4 4
ANF 53 HEER 0~20 om PRFEAL I T3 5 K AT Gt 0 i, H R EOK 3 Gt FrAEE WK 1.
%1 0~20 cm F & £ K5 it 4 AEfA

U FEAHA B AME% WRAB % HME/% bRifEZE kS A5 A i 2 e 7
S30_1 90 16.99 21.35 19.28 1.10 1.20 0.06 -0.03 -0.99
$30_2 2688 4.71 223 19.228 2.08 431 0.11 223 8.74
$30 3 61651 0 2236 15.976 5.29 28.01 0.33 -1.51 1.79

L90 234643 0 2236 13.084 5.89 34.66 0.45 -0.56 -0.77
L250 30 708 0 25.81 12.968 5.94 35.25 0.46 -0.54 -0.80
L1000 1923 0 24.39 12.791 5.99 35.85 0.47 -0.52 -0.84

H 1A, 20 HF 3N K IR A IEZS 20 A o 38K 3 1) A St MBS 1 48 AN RUBE 13 5 7K %
FEARR RO o — B 3 R U T 0.1 K38 22 S bk, 38 R BOK T 1 IO s A8 5 1 T 22 5 R BOK T
0.1/NT 1THIN AR Y 3R 1 AR, S30_1 H) L 3/K 70 R BN 5928 ek, FoAh R Iy h 2542 7, HLBE
7 AR IR 3G KM 20 FF R K46 K, AR 5 AR AT K a 3 (E0 T3 AN RE IXORUE , A8 5 2R Ml 70 3 (R A2 4L
RN
2.2.2 0~20 cm 23RS 69 F 75 £ R AT

K I3 2 18] A S A AT — R 2 () G5 A PR AR, 22 S R X BB W S REE AR AT 22tk . A2 A
FIRITSCAG 2N RBEAM IR FEIX 0~20 em R JZ 3K 73 (U HE At E , BF FEAS [F) A RO RA R [R] — RUBEAS AR A
OF AT YR I b R 2 ()R S AR R o R GSHIR A AN ] RS 1) 38K oy Bt AT G it o A, T
S5 7 ABUE AR 30 5 ZERRR S 8 (3R 2) , AT X 338 7K 43 2% B AR S M adE AT 3E — 2D IR

R2ARFTFRARERAIR RS PFET LHEAR ) F T 2 HFOL AR R A A0 X 54k

REE B AL Pegefl(Co A CHO A /m %= PE RERD &G L (C/ (GO
S30 1 iR 0.001 2.011 120.4 0.127 0.99 0.000 5
S30 2 SR 0.01 4.404 171 0.56 0.969 0.002 3
S30 3 EiFE1 0.7 27.42 340 7.76 0.959 0.025 5
L90 EiE 4 17.75 3551 2 660 15.5 0.781 0.50
L1250 iR 18.03 36.07 2610 16.7 0.762 0.50
L1000 Ei=R 4 18.33 36.67 2470 14.0 0.779 0.50

R G HRRBENR RGNS AR RS KRG BB R, NTF 025 FHRGL B AR
() 73 [A) A DG M, KT 0.75 2 B HL A 4 85 1 22 TR AH OC 18, R 77 0.25 /3 0.75 W B AT v &% 58 52 119 2 ] AH 5%
PECY, R 2 BT, S30 1. S30 2 A1S30 3 Bk & b/ 1 0.25,L90.L250 AT L1 000 HHL 4 5 &5 LLoK T
0.25/NF0.75. BLBH/N RBEERR 2 387K 43 A B0 (4 23 TV AH O M, T L90 W L250 A1 L1 000 Y X 45 R i % )=
Koy ) A (R AR DG BN R SS o [RIB , 4 B & LU AR X IUR BE AN TR 3  F JLPAAR X/ ] 5
A RERL AR AT S XA 0~20 em ¥R 12 L EOK R LA o 340, 60 T 20 HEER 5 30 m Bl AL B 1T AR
ANEEI 3 AN RN X 38, B A J & (i AR A B S0 o T R (900 38 DRI 189 O 5 T T T 2 IXORUBE , AN ) 7
G AE B S EARRE BRI A K& S (HRIA .,
31 it

TERT NHEFE B A 3k Bl EVIAE MR TVDIRFE 23 [A] (AR e F 2. @it tL i TVDI S5 AN [FIR 1 2
IR EIKFEW LR G TVDI S 0~20 cm LK 73 ok RiIRE V. £758 %3 T Landsat TM 48 , )
F LST AN EVI K EARFAE 22 0], v 5545 20 (1) TVDI 5 Sl 387K 23 34T 1A 20 4, 145 315 0~20 om HI3EH K
RAGBIF ML R Wik, FIH 17VDI 5 0~20 cm £ 2 3 5K R 6 RGN R MR IX 1K
9% o ARSI b DX A 387K 43 2% (0] A8 S PR AT A AL

WEFLFR B, 38K o0 SR 55 BB, B R S B B S 1 23 ) A e 2 o {H 52 838K o0l e N 1 71 %% H
)52 M), R SR 8 DX RUPE L 45 /K 40 (R SR 52 B SR ) o R SRR (1) B FH M ok 13X — r) je R 40 B A

32



7] RBE AN [F) 73 3 238 CRAE B FE) N 38K 79 2 (6] A2 57, B IS 3 3o ML BT AR AN 55 (S30_1< S30_2<
S30 3D LANINXAE g /N R, BN XA S KR AIE AN [ U DA [ — RS [R] 43 % T L 38K 4y
()7 (B A8 Stk o BT SRR, X T BN E XA e RIS B S EH R DL G & LA 32 73 %
R, X 5 F AN FEEE R0 — 8. 3K o (1 23 18] 48 Sk 32 Pl 2 3 AR, — 304 2 3 E B i)
SERYREVE U BEJT HO TR RIORL % B0 2H S s — 3B A BEATLPE R 2%, B RN A0 N R B S A IR B I 5
M=o R FH 22 LG v 2 R G 2 40 B AR B 70 3R A9 K 38 J2 L 456 /K 43 AT 4, L90. 1250 A1 L1 000 (148 7 5 4
A4 2t 4 5 S30 1.S30 2 F1 S30 3 AH EL AR, Ui B 1£L90.1L.250 A1 L1 000 3 JZ 3 7K 4 1 25 [7] 48 55 14
bt S30_1.S30 2l S30 3 K, H 2% ()48 S5 3= 22 ph Bl AL R 3208 % 177 S30_1.S30 2 F11 S30 3 7% ) 48 14 3=
ek AR I PR E  BE . R EE A T X R 2 K A s 1) AR S, it T AR X B
R 2 Xk A 3K o 2 A AR S M 70 4 Ja s — B I 55

4 25 i

D TVDI FAS [RIR P 1) 38K o B AR R R, FE 53R ZE RIK 75 (0~20 em) AH SR R K, R 1E
JEREE N 2R 2 3K 43 H R UK

DG WG A R, S30_1 1 L35k 4 RN 55738 S 1t , HAR IR Iy i &8 e, HOGE T[]
— 43 R B AL B T ARAS S5 1 3 /N RE X, Bl A T A () 38 K R 2 S5 R 386 O, A8 S R G B K&, E
X T HEAEXORE, A8 53 R 0B 73 H 2 (AR AR /N

30T Z 2 B, S30 1,830 2 A1 S30 3 3R )2 3K 4 B B9 1 2 (R AH 5 14, 15 90 L.250 Al
L1 000 [f)3R )2 - 387K 4y B AT S50 FE (10 2= (A1 AH SCPE o Ui WA B 6 T 75 RO (388 K, 362 387K 43 1) 25 1) AH
S B TRk 55 5 BE AL DA 2% 51 i 2 () AR S 0 5 1 S AL . ATt IRl U L AN RBE R 3R 2 K o T
DA FH 25 [ 4R A 3 B, 6o DR R B X3 J2 338 7K 7 T J B 2 o e P e % o

SEHR:

[1] H#erk, DEHE, ), % . 2T Landsat ETM+304E ) F VLSS 80K ) REE[]. 15155 2015,33(2):213-219.

[2] ZEmit, W14 RRUEE b7 BT SR X K ) N8 =8 (A 5 PR AT (], EBEHE K 2441, 2015, 34(8) 1 49-54.

[31 563G, ¥075 8L, #RI 3¢, 4% . 25T TVDI ) 3 FE I 22 ) A3 K520 PR 20 W ] 8RR 2741, 2018, 37(4) £ 52-58.

[4] GUO Z, WANG S D, CHENG M M, et al. Assess the effect of different degrees of urbanization on land surface temperature using remote sensing
images[J]. Procedia Environmental Sciences. 2012(13): 935-942.

[5] FUP,WENG Q H. A time series analysis of urbanization induced land use and land cover change and its impact on land surface temperature with
Landsat imagery[J]. Remote Sensing of Environment. 2016 (175): 205-214.

[6] SONNT, CHEN CF, CHEN CR, 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): 417-427.

[7] ZA%E,HEEV, 5, & SRR - T T SR 25 (R I 25 ROBE RN 23 BT [0, [ AR s oMk 2741, 2014, 22(10): 1 252-1 258.

[8] akif, 1akmd, 25488, % TVDI AT TR XA A M A iE BT, o EVbE, 2015, 35(1): 220-227.

[9] BEK AR, BN . 315 18 M I Hh A S (A& TR [T]. BEBEHE /K 224k, 2018 ,37(6) : 54-59.

[10] AHIEFF, T HENN, T im0 . J5 T 1 0 U P - Al i AR 0 2 U] 1) DX 3 3K 43 S [0, R IS, 2012,32(1): 148-154.

[11] FEMETT, T3, VPG, 25 . 7 s JR v s L JR 0 R A0 rp (1) 38 2 R HEK A3 A8 R (0], YL R0 R, 2015, 43(11): 433-437.

[12] XI5, £, SRE, 4 . /S AL LB ILTE HRA N AR 5K 43225 1) 55 5 2 1 6 T/ 8 A S JERE AR 3R 0], 7K R4 2741, 2016, 30(5):197-204.

[13] SRIR, RIWKARE, SR, 45 . FISHE LD B A ey 9 i 398K 7322 (8] A8 SRR AE 73 D], 0K )1 12,2014, 36(1): 88-94.

[14] P& #8245 2T MODIS Hudli (¥ 3K 53 2 [ A2 R[], P AR KRR, 2016(4): 38-42.

[15] ROY D P, WULDER M A, LOVELAND T R, et al. Landsat-8: science and product vision for terrestrial global change research[J]. Remote Sensing of
Environment, 2014 (145): 154-172.

[16] BARSIJ A, BARKER J L, SCHOTT J R. An atmospheric correction parameter calculator for a single thermal band earth-sensing instrument[C]//
Geoscience and Remote Sensing Symposium, IGARSS ’ 03.Proceedings.2003 1EEE International. 2003:3 016-3 016.

[17] SOBRINO J A, JIMENEZ-MUNOZ J C. Minimum configuration of thermal infrared bands for land surface temperature and emissivity estimation in the
context of potential future missions[J]. Remote Sensing of Environment, 2014 (148): 158-167.

(18] BFe, wmiPH , DS, 4% . WK AN YO A ) i &/ 2 AR AR A2 R )], AL TR 441, 2013,29(14): 99-108.

[19] %, kAR, BR D5 FRAEH X & /N2 Fe/K A B AN IR K ST AR BB A L AT FE (0], HEBEHEK 274, 2012, 31(2): 62-65.

[20] 5 EMR, RS, VPR, S . e s (7R S B AT T[], KR4, 1985(9): 10-21.

[21] B0, 220, Ze5RAL, 45 AN RIRIRLAR BRI b 387K 7p 23 8] A2 S LR S 0], O BLARAL BT 52, 2015,36(6):1 067-1 073.

[22] EFHH, WM. 2T LST-EVURFES [ ) F 38K 70 35 SRR, BIEHAR SR . 2014,29(1): 46-53.

33



[23] WESTERN A W, ZHOU S L, GRAYSON R B, et al. Spatial correlation of soil moisture in small catchments and its relationship to dominant spatial
hydrological processes[J]. Journal of Hydrology ,2004, 286(1/4): 113-134.

[24] WESTERN A W, BLOSCHL G. On the spatial scaling of soil moisture[J]. Journal of Hydrology , 1999, 217(3/4): 203-224.

[25] SBfEsE, BEFE, K IEEE . FRIAT R i SR X AN [ - ) F 2R 3R 2 3K 40 2 1) 20 S5 (X JRUBE RO [0, 7 P AE A5 2741, 2013, 24(5): 1 199-1 208,

[26] Hifh, HMT %, F AL B b AR B 3K 0 A (A R () RUBEVERIE ST (9], ARl TRE 241, 2005, 21(8):11-16.

[27] SKEKIG, BRiRA , I3 LS, 45 . g 3Rt X R e M 3 0 22 3 0 2 () A 5 B o BREUREIOIT 72 0], 7K LR K244, 2006, 20(2): 114-117, 134,

Spatial Distribution of Soil Moisture Estimated Using
Thermal Vegetation Drought Indices

MA Chunya"?, WANG Jinglei’, CHEN Zhen', YIN Huanging’, CHEN Yong’, HUANG Xiugiao"
(1. Key Laboratory of Water-saving Agriculture , Farmland Irrigation Research Institute, Chinese Academy of Agricultural
Sciences, Xinxiang 453002, China; 2. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China;
3. Key Laboratory of Crop Water Use and Regulation, Ministry of Agriculture, Farmland Irrigation Research Institute,
Chinese Academy of Agricultural Sciences, Xinxiang 453002, China; 4. Huojia Management Office of Henan People’s Victory Canal
Irrigation Area Administration, Xinxiang 453003, China; 5. Water Conservancy Bureau of Lanling County, Linyi 277700, China)

Abstract: [Objective] Understanding inherent spatial variability of soil moisture at various scales can improve
water management and soil moisture sampling in irrigation regions. The objective of this paper is to present a
new method to estimate this based on vegetation drought indices.[lMethod] The study was carried out in the Peo-
ple’s Victory Canal Irrigation District, and the Landsat 8 remote sensing imagery was used to estimate the vegeta-
tion drought index based on canopy temperature. The relationship between 7VDI and the soil moisture calculated
from the imagery and the ground-truth data was used to estimate soil moisture distribution in the studied area.
Soil moisture variation at two spatial scales was studied using the classical statistical and geo-statistical methods.
[Result] The soil moisture in the two spatial scales followed normal distribution, and the variation coefficient of
the soil moisture increased with scale and spatial resolution. The corresponding ratio of the spatial heterogeneity
C/(Co+ (), where C, was the nugget and Co+C was the sill of the small scale, was less than 0.25, indicating a
strong spatial autocorrelation at small scale. The corresponding ratio of spatial heterogeneity at regional scale was
between 0.25 and (.75, indicating a moderate correlation at regional scale. The variation coefficient, the variation
range and the corresponding ratio of spatial heterogeneity all showed limited change at different resolutions at re-
gional scale.[Conclusion]Our results alluded that using point-measured data and interpolation method is inappro-
priate to estimate soil moisture in the People’ s Victory Canal Irrigation District, and remote sensing method
works better for estimating soil moisture distribution at regional scale.

Key words: Temperature Vegetation Drought Index; soil moisture; spatial variability
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