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Abstract

Taking winter wheat in China as an example, large-scale crop planting areas automatic identification
methods were researched based on time-series of MODIS — NDVI datasets. The characteristics of NDVI
time series of winter wheat in China were firstly analyzed, and then the threshold values of extracting crop
planting area were set and the extraction models of winter wheat were established, finally spatial
distribution of winter wheat of 2010 —2011 was obtained, the results showed that the extraction accuracy
of winter wheat planting area was more than 81% compared with the average statistical data obtained in
years. MODIS data of China in 2011 were used to monitor the growth condition of winter wheat, and the
growth condition was compared with the average crop growth of the last five years. Results show that
winter wheat growth condition has different characteristics both in spatial and temporal.

Key words Winter wheat, Planting area extraction, Crop growth condition, Remote sensing,

Normalized difference vegetation index

2= iRz O T B 1 T A ep e L

B B HL A 10 22 A P 2 T B AN ] - A

A 20 22BN AFARLOR B ISR PR A JOR i B AR B AR 5 1, 3 9 K 2Bk s A
TAEPR AU R I A I K R B A S [RE A AR B B e D EURE T B AR
MBEFER RG] LU, BARANR r BR i i B RS AT M 2 4R b AR — /N DIl [ 9

Weks H b1, 2011 —09 —28 & [l H . 2011 - 10 30

* [E R [ RBHE LA BB H (41001246 40930101 41001049 ) | I 5K i a2 SERH 58 & Je 31400 (973 31-4)) % B35 H (2010CB951500) | [l b
BHEAEDE BT H (2010DFB10030) | 1 9 423 25 MERMIFBE T L T50 9% 42 5 B0 H (TARRP — 2010 — 02 ) i1l #5 4 [] i ll 78 J2% W Il e e
T g B H

EEE . W, BP0, WL RN EIRBTSE , E-mail : hqing@ caas. net. cn



164 P A R = 4

20124

L ) NS Nl 5 P E Y N
Py 6] oA B S S B AE AT 5 e 480

YEW) 28 B o3 A {5 BBk =, — 5y T 29 °F B i
VEVI S R I RS B2, 53— T TS 3 T K HaE
SR I A 53 DX, o3 A ) S AR AL I 38 B AR R I
SELS 0 RIRE R I A AE AR A 7= B AR s 9 i
b, R BEVEY) 23 18] 7347 45 B B g 3RIBORIAE
P RSB S e 1 R SR v A O el

AR LN A& /N2 TR THI FEURI 25 (1] 4313 A PR GH 4 B
KA NI W oy B Y AR R AN E
IR R RN AR ) 2 R 1R B MODIS 48 5 i
EAH A e B SRR IE S, v S T B R 2
T RRUBE £ /N 22 i A 235 1) 18 IRk & L 3 TR ) A
B DASEIRA/ N AR A sl . R BT AN
23 (A3 AT I AE S, LA SAE B AR B0 & /N AR R
R R AR, A1) 93— Ak R B 48 2K ( normalized
difference vegetation index, faj #k NDVI) '~/ %} rf
[l 2 /INAZ 277 X 2011 ARA/NAE R AT I, 9 H]
ZERRY 5T 5 AR A /N KB BPR B AT X
FEAF T .

1 FREHESR

FKE A PEdL AR Aerh PR IX R TR E
KN FEBS M X, A/ N BRI AR 5 4 [
K NERERD A 94% LI b i S XA 48N
203 B A B DU IEAT W, AT R I AR 4 ) A
A = I DL
2 HIESHE
2.1 HIRREHETALE

MODIS %l 3= 22 F AR b 5 22 J8k iz oo it
FEARHRAEAY MODIS H %cdis . FIH 2006—2011 44
AR 11 A FAIEIRAE S H A& /N el
H 78 55 430 4 /N2 IX 1) MODIS % | et da 5 &
b JUI A IE S 3 #2  TH5 8 R 1 NDVIAE, I iE 47
R Mg 14 d B KA A K, 15 31 2006—2011 4F
KA ) MR — W B 14 d 0 B OR(E . AL
2010—2011 4E4FA] (19 NDVI 38 15 7 [l 45 50 ok 12 B
LNE AT, B 14 d B R AE ) NDVI (R
WD A& /N S L

K E B0AIE A5 LA TM  SPOT 3= %5 B A
(1) 25 3 HE 08 SRR UG B A S 8l . et ok
JEF 2005—2010 4FH BRI G5k,

2.2 FHik
2,201 AN iR T RR AR BB A
X F KL BAE W R, DG T 1) 25 2 2 i (4

INZZRT B ZERETTACHT ) | B A D5 I T 2100
SFPR DRV 6 B A0 et T R R P 3 R U0 T
ARSI IR AR ST TS N TR <2 S A1 L T
A5 FIVE AR 2SRt g PR 40 Ao 103 60 AS [ i A Ol 2
SSRGS [FIE 2 I8 A i ) 25 S R e
VEVI R SR I AR B9 5 FIAREE o S8 3 B 4/ NAZ )
607 A= A A e £ S s 0 G & R
MODIS Z# 3k BUAC /)N 22 F A T AL 4 ) £ J8. 75 22 L
AR AH Y 18 A . S TR AT 2,
Npyr, 2R AR RIS AH B9 NDVE A Horh o BUE TS
BN 1 ~12, %m A6y, y BUESERI 1 ~ 3, 43003
b R T RO R BARUA

DU RS 8 4 /IN2Z S 6 647 15681, 2010 4F 10 H
LRI E SR DS B TR G R\ R E A ] e £
FioRZ % 11 A A4S, 2010 4F 12 AR
A, A /NEE A L) B 2 ABRA I, ML 2011
2 A B RARER, &Nt BAGE D iR T
WA, Z et AP A K, 3 AP E 4 A, %
INFERD TR AT 4 A BRI/ NE AR dbit
AFHFEESR I, S H A28 KX A&/ NE ¥ E
HEANTHER 5 A TR, 4/ 2 F R I db bl
BEWGR . BLE S 2010—2011 4F30] /5 44 & /NEZ 1Y
YHEDT , DA GRS X N OC R B, & /NE
PAFEFD R, I 5 R AL, R B BB
L H NDVIE WAL, 812 A L), 4 F e
WA/ NAE NDVI BB, 1y H A AR 4 55K SR 4 9
W B AT L MACER Sl A B 48 B AR, LR I & /N2
B AR R T 225, DR R - R
Jt o W AR KRR 2 H b A &N ETF IR IR
T, SO HADVE YA B B Fh sk W% b, 72 DR EG
BRI A3 B SARRRE s Z IR NE K
W, AR NDVI E A 2 & K, M 5 NDVI (B
LR, AR R X R 56 R ARFAE, o] LAAS E30
A /NZE R RRR U — AR R 1 AR E A
INFE FTEIX A I 2010—2011 4F 4 /N3 T FR AR L
AR S v b R O T AR BB 5 e 4 A ]
DAY TR U AR 5 0 )1 48 A I

H T Z R Rt ) P2 5 MEYRKHEFEN
F2M  NDVT B 7E [F]— B AH S [ 1l X 22 57 45 K, By
HOGHE UL NDVI R T, (B AR 8 45 1 ) e
3 SRR B A0 W DA R 3 X AT IE , ELAARHRAE
H BRAR AR AT LAR AS TR B2 ST 1) 5 (S
STPREUBRY GEAT 25, PR S0 b v S X R
PEAT IR, BRI T BEAR G R[] L X AN W)
A8 113 43 DX B8 I A S0 A W7 36 UE | R AR 4y
(18 DX I8/ ), 2 BOR FEEAF I 42 v, (EL 0 DX sk ) 0 (A



B . T MODIS 4 B9 4% /INZZ FiAR T RR PRt 35 B 5 1 24 sl 165

F1 ZNEMERRTE S HRIEE
Tab.1 Spatial distribution extraction models of

winter wheat in different areas
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Fig. 1 Spatial distribution of planting area of winter

wheat in China in 2010—2011
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Tab.2 Statistical data, extraction area by MODIS and
accuracy of winter wheat in China
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dent 5.24 x 10* 5.77 x 10* 90. 8
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WAL 2.4137 x 10° 2.1053 x 10° 85.3
INvE 7,136 x10° 5. 842 x 10° 77.8
IR 3.4792 x10° 3.7920 x 10° 91.8
W 51733 x10° 5.7273 x10° 90.3
LA 1.9716 x10° 2.4933 x 10° 79.1
L 2.2810x10° 2.7772 x10° 82.1
AL 9.970 x 10° 1.3885 x10° 71.8
WK 2.123x10° 2.980 x 10° 71.3
I 1.296 2 x 10° 1.7890 x 10° 72.5
BEPS 1,158 4 x 10° 1.576 7 x 10° 73.5
HAR 7.829x10° 8.366 x 10° 93.6
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Fig.2  Accuracy verification of winter wheat area

at county scale
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Tab.3 Monitoring of winter wheat growth condition

based on remote sensing data
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Fig.3 Spatial distribution of winter wheat growth
condition in China in 2011
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