5538 B 13 W) S &~ £ Eild Vol.38,No.13
2018 4F 7 A ACTA ECOLOGICA SINICA Jul.,2018

DOI: 10.5846/stxb201706261150

P Fiboy PR R4 - MR IR B (NDVI-LST) 7657 88 T 5 W 9 v (9365 RE 1. A= 252741, 2018,38(13)
Peng Q, Wang R H, Jiang Y L, Wu X Q.Adaptability of drought situation monitor in Xinjiang with the NDVI-LST index.Acta Ecologica Sinica,2018,38
(13):

Y- RIS (NDVI-LST) EFTE TR BN b E

;é,:j 2‘7’5‘\1,2 i‘l‘i/‘\l'z’*,ﬁ‘?yﬂ[&* 1,2,%15]}%/3:}
| FEE B LR RF M AL, f et 210044
2 REIE SRAHARBFEAQH .0, a0 210044

. 5% H MODIS IH— b AE #3641 ( Normalized Difference Vegetation Index, NDVI) Fll#h 265 & ( Land Surface Temperature , LST) /™
AR Z T BT IR 2000—2015 4FE2E K 2 3 BBt NDVI 5 LST i 23 AR (RARRAE B A5G 36 Z M 22 T84k [0 051 D7 32 43 BT AN [ B3
K20 NDVI-LST A5G C R SRR M+ I HOA [A] - 14 55 5 - W A ( Land-Use and Land-Cover Change, LUCC) 2871 4347 NDVI-
LST FH X5 BRI 25 ARABARAE , 45 RFM . (1) 25 K2 3 WY LST 15 NDVI S77 76 W33 AH X 6 2, al FI) FH W0 & B 1 5k 06 R FEAT T
B, (2) ARG FXF NDVI-LST AHICSC R MR B A — ; I BRI LUCC 25811 NDVI-LST #HG G R A7 7 #H &8
25t (3) TEA R Z A I AR U e FRE 15 40 ( Vegetation Health Index, VHI) X 57 i R 38 73 M IX ) A 94 e B A+ 5 047 M 002 T
TR, TR0 S AR T R 0P 5 2 A e T AR B TR e 5T

SRR DRI 5 15— AR AR A A R A5 T 5 ) 5 A R e

Adaptability of drought situation monitor in Xinjiang with the NDVI-LST index
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Abstract; In this study, the spatial-temporal characteristics of vegetation status, drought conditions, and their correlation
were studied through three phases of the normalized difference vegetation index (NDVI) , land surface temperature ( LST') -
moderate resolution imaging spectroradiometer (MODIS) database during the growing season in Xinjiang from 2000 to 2015.
In addition, a multivariate linear regression method was used in this study to analyze the meteorological factors that could
influence the relationship between NDVI and LST of different phases. The spatial-temporal characteristics of the relationship
between NDVI and LST were analyzed by dividing different land use cover changes (LUCC). The results showed that (1)
there was a significant correlation between LST and NDVI in the third quarter of the growth season, and drought conditions
could be evaluated using the relationship between NDVI and LST. (2) The influence of meteorological factors on the NDVI-
LST correlation was different in various phases in Xinjiang. Moreover, there were significant differences in NDVI-LST
correlations among different LUCC. (3) It was effective to monitor vegetation health and drought conditions in most areas of
Xinjiang using a vegetation health index in the middle of the growing season, whereas earlier and latter drought assessments

needed to be supplemented by other drought indices.
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Fig.2 Long-term average of NDVI for the three sub-periods of the growing seasons( a-c), (d-f) Long-term averages of LST and ( g-i)
density scatter-plots of LST & NDVI for the same sub-periods.
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Fig.4 Spatial distribution of solar radiation, precipitation, and air temperature in three sub-periods of the growing season

F1 ERKFSAARBEXRY r ESKAFETEAIHTER

Table 1 Results of multiple regressions between r and meteorological factors for each of the three sub-periods

Ry ZHUH [N PNUGEEE) gt
Model Parameter values Precipitation Radiation Air temperature
4 H—5H April-May

R Coefficient of determination 0.529

Pr#ETR2E Standard error 0.301

B( Z%0) Regression coefficient -0.040 -0.014 -0.148
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Model Parameter values Precipitation Radiation Air temperature
I E M Significance P<0.000 P<0.003 P<0.000 P<0.000
B(FrifEZ %) Standardized regression coefficient -0.457 -0.639 -0.485
6 H—7 H June-July

R?Coefficient of determination 0.564

PrifEiR2E Standard error 0.311

B( %) Regression coefficient -0.151 0.018 -0.425

I E M Significance P<0.000 P<0.000 P<0.001 P<0.000
BFRUEZREL) Standardized regression coefficient -2.144 0.430 -1.757

8 —9 H August-September

R*Coefficient of determination 0.587

FrUfEiR 2 Standard error 0.261

B( Z%0) Regression coefficient -0.117 -0.010 -0.245
B E M Significance P<0.000 P<0.000 P<0.021 P<0.000
B(FRUEZEEL) Standardized regression coefficient -1.289 -0.195 -1.130

3.3 NDVI-LST 5 LUCC MK FHR

FE A T RO 252 NDVI-LST MO R 5 — R+, 40 AN A LUCC ZE7%F NDVI-LST #HC 56 R 152
M)A B i T S M A MERREE . 3R 2 0 T AR K ZEPI TP AR R [R] LUCC 2870~ NDVI-LST 1EAHXG
FHIE N (55) A R0 I E AL

R2 ERFARAMPBARMENE 7 F(5F) AXRYESE

Table 2 Percent of domain area showing negative, insignificant, and positive correlations between LST and NDVI during the three sub-periods

- i 2 [543kt Percentage

Land types r<—0.2 -0.2<r<0.2 r>0.2
4 H—5 A April-May

i Grassland 25.108 32.836 42.055
FRHL Forest 12.899 29.182 57.918
Bt Cropland 39.039 43.539 17.422
Ji M Residential land 36.677 45.169 18.154
FAFHH Unused land 16.752 40.406 42.842
JMA Total 20.188 38.031 41.781
6 H—7 A June-July

HHb Grassland 58.485 23.543 17.971
FRHL Forest 60.138 28.333 11.529
Bt Cropland 84.108 13.351 2.541
J& B JH 3 Residential land 72.267 20.554 7.179
FAFHHL Unused land 29.302 28.893 41.805
SA Total 41.268 26.579 32.153
8 H—9 H August-September

HiHfh Grassland 54.187 30.393 15.420
PR Forest 54.829 33.413 11.759
Bt Cropland 84.519 13.910 1.571
J& B JH 3 Residential land 69.949 22.872 7.179
KA H# Unused land 28.045 44.694 27.261
SUA Total 39.076 38.748 22.176
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FEAE R P B bl NDVI-LST PR SCPE X 38 73 51 o5 L BT R 67.164% 1 70.818% , #fHb | J& R
FH S AR F L5 B 56.561% ,54.831% ,59.594% (1) X 35 NDVI-LST H A MM, Hrp, Wb Ao 514G
42.055% ,57.918% M T AL LA IEAH X OC R | 12 DX SRR B 7 2 B e v, LI i B S o A 2 1 i) 22 IR 7 K
PR ST, BORHR 43 X8, NDVI-LST S BLIEM S, M#kts i T AT A1E T, R A K T 32 BR AR X 420 (X
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R I P b DX R 7 o R AT, R 2R O B A LST A8 Ak H 5 R K 28 M6 5 D L B b bR Bk b A
L X LST 5 NDVI 2 BLFA A SR, A A HHBIX NDVI-LST (1) 6 A 56 X I AR g >, 78 BLi i,
VHI A LIAT R 07 FH A i DX R Al o i 9 7 o s X

AR FEARM A A FHZRALE 5 R B0E o BRI T R 5 8D TS (55) AHOC B 40 Bes i,
ORI M DXCHE IS 3k 15.801% , 8 A K =00 ) A LST 55 NDVI AHOC R B0 be & B, 35 s b 351
VO X LST 5 NDVI B C R — EAR R 0 IE i J& i T 9% X U B R 5 L B /K i /0, 520 NDVI-LST
K F M SR o K A, KA AR o B AR T R L R4 X R, M 55 B i, NDVI-LST 5%
5K F SR A ORI A VA G, S R A K ) R B R R K R, A K A T, KR A X ST 5
NDVI 2IAFEK R,

4 itig

—BERJF oY FEHA 212230 Mk gl A K2 B K 4 BRI NDVI-LST 17 52 30 64 06 56 2 Yk o A K 52 3 g
PRI, NDVI-LST fEE 2 BLEASCOCR . VHI By R DL NDVI-LST By 5 AH G OC R B Al , B 7 327K 43 R
il 9 DX 38 P9 B VHT 200 280 0 32 152 00 S i ELA e 903 M . 7Rl A 1 22 B e = BR i % X 38k, NDVI-
LST HAT IEAIJE IR KA VHI H AT 1 52 311 5 04 5% i B B K 25t B4R % . LST 5 NDVI JeAH e IX
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B, DROH S B H e A S 38 BOHI T T SRR B0, 40 A1) 05—k 7K 7535 50 ( Normalized Difference Moisture
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AR A B TR B A AR AR B i — 2D T 3 B X AR AR IR BRI AR A, Ay okl 97 375 5 A 2 B i AL R 2
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Supply Water Index, VSWI) |\ VHI %5 ) 7 Wil sp R4S 72 B A P (BRI RAE Bk A T 9T, R S0 e K
S UR LR AR BRI T, 200 T A R R CRR A AR X A K A BRI, FT REAE AT AR AR R
WFFEFEBH 784 1 240y 300 RIS ol i st e o 2 4 1 B B PR O A 2, 3 5 AH DG B0 T B IS A, PR e AE i )
U7 WA Al £ R AT T SR B A O 3 NDVI-LST 7 AH 5 fy DX 3 Al 75 K i 7] 2 22 0630 | S 41 TA
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13 1) TR SE Y- RS R (NDVI-LST) 7657 85 1 5 Wi o 4338 1o 7k 9

S0 NDVI-LST AHOCOC R B J5 (A 3E ) T 29880, i T R Xl | AR S R s LR R
KA, TR EF R PDST SPEI-PM #5450, C1V S A7+ RARBU AN, RIS IR ) % R S 2 26 1 5
RGBT RIS A, e 3 28R4 T 25 50 (FR/KBESE & 20 2% SPT A X 2T 45 54 ( Relative
Moisture Index,MI) ) 5 2 ZE1& &1 54580 ( VWSI NDVI) 55 5200 A+ 802 B2 347 AH DG 4B, e BRURA OC SRR i 1Y)
SETRAEBCGH T R B0 M LA T R e

NDVI-LST 75 815 04 A b B 38 R, — 7 T8 50 b 30 o), A 25 8 D = 38K 43 AR fb Y T3 R
54 NDVI-LST F#AF 2 [ ME A A R AR S 00 s 5 — g et s A B e i, K PR B e E |, v
R PR URA R T P A L X BT B AN S IR i e AR K O B T R 2R BOR 2B LR A A
NDVI-LST A i+ 5 B A nl 470, VO b S5l A X6 96 i 3 A5 A0 %) b IXC, 40 [0 Gt DX O BH 6 S0 4 X6 %2
IR AT RE S0 24 bl A K s BRI, ORI S IX 380 F NDVI-LST B 75— 45 10F 2 JA e s A 4 10 B o
K7, A RET M UER A AT T 2046 . 4Rk BEE SRR AL, T2 XATT4f i 1 522 1 52 X o) 1 7 b
X & VP22 B Vi TR T TS, 2R T R385t bl 32 BEA ) H T 74 g DX 0 Rl e
P 55T 5 AR IR T S MRS BBk ER /D ORI NDVI-LST 92 X S8latE 1 71 SRR 0 W, &%
RAE,

5 4hig

XTHTiE 2000—2015 4EAE K 2= 3 BB LST,NDVI %5 8] 43 A JAH OGO R kA7 434, FILH A 22 o0 4t ml 1
SIMEAHTAS [ 52 0 NDVI-LST #2656 R R4 1, 40 AS TR LUCC 287 NDVI-LST #5656 & 1 i 25 48
TRHRIE 3 DU 4598

(1) A ZE 3 B LST 5 NDVI BFE7E W E ARG R AR K ZEP i 1 AR HL AT AR DG M 19 X3 49 51 o
B 61.969% 73.421% 61.252% , W ARHE P 119 & 2 % B s A K 2 SR HEA T o0 b, BFOY R IAAE AR K
aEFE R I IA ) PR R AR O 25 iR SRR RO TR A

(2) /B KR IX NDVI-LST A K RAZ G A T 247 MR o 55 s A K ZE ) 32 2 R 152 1)
PR R AR S, v S5 A R R o RS K . b b B b 45 v A 25 XK NDVI-LST A
KK R GHIBIR I VI E A X 5 J R M XA B /D, NDVI-LST #5626 R 5+ HEK /IR 0l B %
ORI, IS r AR A A KK S P BT, RE A B A B R T R T ITA

(3) K p LT NDVI-LST 225656 2R F VHI X7 80403 DX A A Bl A e A+ 52 A W 2 A 4%
B4 AR AR A ZE T TR AR 0 10 1 R SR AN, T ZEEA T2 U B AN 5 AEE S S R v, B TA S 1 NDVI-
LST MK R F 5, G 38 T 248 SRS B A b 1 5 W I 1 v 1 R 2
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