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Extraction of paddy planting areas based on MODIS vegetation
index time series and linear spectral mixture model

LI Gen'?,JING Yuan-shu'*, WANG Lin"*, YANG Shen-bin'"*

(1.Jiangsu Key Laboratory of Agricultural Meteorology ;2.School of Applied Meteorology , NUIST, Nanjing 210044, China)

Abstract ; Paddy rice is one of the main crops in China.Timely information acquisition of rice planting
area and spatial distribution at a large scale is of great significance in guiding rice production and regu-
lating regional balance of supply and demand.In order to obtain paddy field area of Jiangsu Province,
three types of vegetation indexes (including NDVI( normalized difference vegetation index ) ,EVI( en-
hanced vegetation index ) , and LSWI (land surface water index ) ) are calculated by using the MO-
DIS09A1 data from 2009 to 2011.Based on the temporal variation characteristics of EVI in different
growth stages of rice,the key growth period of rice area extraction extracts is determined.According to
the characteristics of rice transplanting period with high soil moisture , NDVI,EVI and LSWI are used to
identify potential planting area of rice.The linear spectral mixture model is applied to decompose the
mixed pixel of potential rice area,and the rice spatial distribution is obtained in Jiangsu Province from
2009 to 2011.Finally, selecting the typical sample area of rice, the rice planting area and spatial distribu-
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tion are extracted by using HJ-1 CCD(30 m) data,and the results are used as reference data to verify

the extraction accuracy.Meanwhile , the statistical rice planting area of Jiangsu Province from the statisti-

cal department is also used to verify the rice area.The error is within 10% by two methods of the statis-

tical data and HJ-1 CCD (30 m) data.The research shows that it can more accurately extract a large

range of rice planting area by using MODIS09A1 data and the linear spectral mixture model.

Key words :rice ; MODIS ; vegetation index ;mixed pixel decomposition ;area extraction
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%14 ZH 5 K T MODIS B 5 ML 35 2 Fm 4 K, 38 - BE A 04 K AS B AR AR IR 125
-0 T Xl szﬁgﬁ%m-
4
. ™. . o LR o
Frely e P Y
. o R T
K6 2010 4EFEIX KRG KEGIE  a.MODIS £ B X KRG 4> 4 3 b. HI-1 BiAR X 7K
Fig.6  Validation of rice paddy map on part of plots in 2010 a.the map from MODIS
data;b.the map from HJ-1 data
35°N
34°N
M o
& 33°N
320N - R - -
IO MEE ey
B kAR X 3 | BT
0 50 10% 0 50 10?{
310N C—— F—3 Kkm T F——3Km
117°E  118°E 119°E 120°E  121°E
35°N £
34°N
M o
£ 33°N
32°N ol
] ARk A R
B KFERAE X
0 50 10%
BION C—F=——Kkm of
117°E  118°E  119°E  120°E  121°E

2z

&7 2009(a).2010(b) 2011 4 (c) IT.IRE KAS S A0

Fig.7 Distributions of paddy rice fields in Jiangsu in (a)2009,(b)2010,and (c¢)2011

FrENMOEER A BoT % , o LUK BITF R
bR DX IR AR AR 10 B /N, 283 i 83 s
5 B 0 AR SRR A B AR 23 A RS E X L
KPR T R B BARRE BBk B 90% DL L, %07
TEAE IR 18]y SR R BRI B 56l 258 TR &
BT, A A L L IR & BT/ i B S B
TR R R R L £ B BRI, AR TR 5 1500

SO I ARAHE R RE E T T4 R R IO A BE S 16
FHTF R KRS AR A S B BRI, T ik g B Tl
SHET T HAKRE Bl A5 S 00 8 S A At R A 7K A
S BER I AT R AT, TR . D AT
REAS Sy T8 JE A R RURE K R A AL S AR BORE ] 4 it
B

ABIFSE 7 1 v B B B IR R AR B AR



126 XAHFFIR

%37 %

FE B SIS 2 , B A2 BIKAS T S AR 1 52
i, BRI A7 SE 0P, Br LA 5k MODIS s (1] 7 31 4
PR B S FOAR R P REAEAE K R UGS T &
AW BRI S S O FE . R, A S5 B2
RN FH A A RS U1 T vk 1 2% JEOK A A= K8l LA
HE— 2Bt KRS AR A B SR IBORS B

SE k.

W&, JH = I SEBT , 45,2001 3 ERZS [l {5 B ie [ M) K f .
MR EHA H A 62-63.

FERE, 11,2005 550 s A 0 £ 15t A MODIS %3 &2 4 1Y /K 78
FPARR T AR A B I AT [ ] Al T AR 241, 23(5) :89-92.

TTIE M T S MEZE P14 1999. 7T A & - HF & [ M. BT 195
w S AL 1-16.

VLIRAE Geit)R).2010. YL IR 48 e 147 45 2009 [ M ). bt o B Ge it it
Ji.

TLIRAE Geit)R). 2011 VL9548 Ge i 4F 45 2010 [ M) db ot o B Ge it it
Ji.

T, BRI 2002, 7K R SR Al 7 [ M) AB BT . Hh RO S A

T, 52 9F.2003. 40 A5 BRFE S A AF BHEAR [ M] . ALE . hE gk
Al H A

SR A 191996, ] NOAA/AVHRR $di Ak 54 1 i H X 7K 7 Fif
FEHARL IR ARG, 7(2) 1 190-194.

VESCUE, ik FEF s 8, %5.2007. 51 F| MODIS 32 BEE Wil 4 /N2
FRAETE AL T] Al T2 ,23(12) + 144-149.

vk, FEoeAs, THk, %.2012. 35 F MODIS i s Ji] 5 B 7 44 7K
FEFPAEL S A0 [ 3] AR =244k ,35 (1) 1 113-120.

B AR RIRIE , 4F.2007. 25 F MODIS 4 119 7K R Fi i i AL
W EDFFE[T]. AR, 22( 1) «1-8.

K AK JE ST U, koK 2. 2007. Z B A MODIS #140K M {5 B 42 Bt
Fe[I] AR, 11(2) :282-288.

AL 2003 17 BN T A7 JRUEE 5577 12 [ M) AL Bk s

KA, EFHZ, BHIE. 2009. 2 W FH MODIS 5214 i #i V1.4 7K F& il
TR BRI RIS [ 1] WL R 23 Al 5 A fin Bl
W,5(1) :98-104.

FAOSTAT.2001. Statistical database of the Food and Agricultural Or-
ganization of the United Nations[ R].

Huete A R,Liu H Q,Batchily K, et al.1997.A comparison of vegetation
indices over a global set of TM images for EOS-MODIS [ J ].
Remote Sensing of Environment,59:440-451.

Huete A R,Didan K, Miura T,et al.2002.Overview of the radiometric
and biophysical performance of the MODIS vegetation indices[J].
Remote Sensing of Environment,83.195-213.

Jang M W, Choi J Y ,Lee J J.2007.A spatial reasoning approach to esti-
mating paddy rice water demand in Hwanghaenam-do, North Korea
[J].Agricultural Water Management,89 :185-198.

Okamoto K,Fukuhara M.1996.Estimation of paddy rice field area using
the area ratio of categories in each pixel of Landsat TM[J].Int J
Remote Sens, 17(9) :1735-1749.

Sakamoto T, Yokozawa M, Tritani H, et al.2005.A crop phenology de-
tection method using time-series MODIS data[ J].Remote Sensing
of Environment,96;366-374.

Van Niel T G, McVicar T R, Fang H, et al.2003. Calculating environ-
mental moisture for per-field discrimination of rice crops[ J].Int J
Remote Sens,24(4) .885-890.

Xiao X, Boles S, Liu J, et al.2005. Mapping paddy rice agriculture in
southern China using multi-temporal MODIS images [ J |. Remote

Sensing of Environment,95(4) ;480-492.

(ARG AL AR D)



