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Extraction and Spatial-Temporal Variation Analysis of the
Rape Planting Area in Anhui Province Based On MODIS Data

HE Sijie', FAN Cuiyun', CHEN Li’, FANG Gang'", WANG Qi'
(1.School of Environment Science and Surveying Engineering, Suzhou University, Suzhou, Anhui 234000,
China; 2. Suzhou No.2 High School, Suzhou, Anhui 234000, China)

Abstract: Anhui Province was studied by adoption of MODIS data as the data source. First, based on vegetation
index products of the 16d synthetic MODIS normal difference from 2011 to 2018, ENVI was adopted to extract the
rape planting area; second, with the help of Google images, the multi—phase rape planting area in Anhui Province
was extracted by the visual interpretation and NDVI data. Based on these, the extraction results of the rape planting
area by MODIS-NDVI data were verified, and the temporal and spatial changes were analyzed. Compared with
statistical monitoring data, the accuracy of extracting rape planting area by using MODIS data can reach 84.5%. Via
practice and verification, we concluded that it was feasible and reliable to extract the rape planting area in Anhui
province by MODIS-NDVI data and thesis method. Our study results can provide basic data for relevant government
agencies to better understand the crop production and agricultural development situation, as well as for other
provinces to study the rape planting area extraction.
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T T A PR
T2 SR AR AT PR O WLITE T M
I RE 758 RCaR = 5 R LA AR R Rl A

035§
SR T F AL HAEY 2 — o = Y

FHEORYEN S SRR AR i TS RORT
FME LW E ISR LR R E 3™
MMRKAE Z— ISP 0 0 A 7 e T LA R K

TR A5 5 T A AR KA, fEad 25, R Z A
Vi Wy Fob R e B s e 2 0 B R B
NOAA - AVHRR, 1H i F 3t 1) 43 R 501G e

ARV, FEAE P ARG ACTT T T . TN 2R, R A Rk v AL WS i A

Wi BH#:2019-12—16

EEWE : 2 4 2 F T HHR B (2018jyxm0217) ; A @AM FR LA 3 F R B (gxgnfx2018051) ; 2 FH 3 /= 5 A 1E W )
HAIR B (201802201036) ; &4 + = AAX FHA T B (2017ghjc219) ; B A —RAFEAM A B (2018ylic113) ;75
M SRR HOT R A Ak 1 B TAE3E(2017X)YY01) ;78 M 2 154 kA 5k A (2019X]Z2Y06) .

EE RN AT EE(1998—) , J, A A, AF A BF R 7 @ e A2, *@434E 4 7 R (1977—), 5§,
B, R 6 R IR R B R B e R S AR

GRUELA FUR,



%14

AT 3E 5 U T AR @ AR MODIS 303 547 <15 -

R RBRAR . T MODIS K45 HLA 122 i fa7 B 3
BRI )T R BTz N T AR
W e iR SLAZ 6] H MODIS B ¥ NDVI
B X BT — AN A A E R o AT 5 DA T I
F % 2% 1L MODIS-NDVI X4 R B U, A1 FH ke
SR AR A 15 0 i B XL IR & /N A i A ROIR
ST W ;5 477N S50 B MODIS B J¥ NDVI R
TEESRE TIL i 4/ E FEEK HEEK KEE
VA8 Rl i B, ARS8 95% LA b o X BBAF5T
X RN D8 A P ) — 2 S BV E R A SCLA
MODIS-NDVI 4 A 48 I, 88 o X, xf
TR T S PR T AR IR TR, I LR et SRk
TG REE o DAY A At 48 00 AF 5 3k S A A T
RS F G

1 ARREBR ARG EREIFEILF

1.1 R X

GRS E AT, B HIE IR =
FHN L LB Ay o Hi AL 114°54'—119°37'E.29°41'—
34°38'N Z [a]  §E 16 AT .9 N EHTT 52 A~ E
44 DTHEEX, MORFY 14.01 5 km®, HJE Hi5E Z4E
Ak, FRAF DL B B R0 L RS B, YT AT PG ] A
RETE A8 . MR W IR HY 5 $ry i P B IX, P 2Ry
B R AR AR . YRR 14 ~ 17 €LY
H B8 1 800 ~ 2 500 h, 4F3 JC 77 1 200 ~ 250 d, -1
FE7K 1 800 ~ 1 800 mm, HF5Y X H AN 1 TR

LGRAA REERE T8, FEREEDA /N
F KRB KRG, KRR AT EY 2GR
AL B 55 . DA B EMR T X2 — 3
SRR TR AR TG, e A E S A
1.2 ARAE

Bifi 5 R 22 BOCAR A DA 26 ol 28] Jl 2 B 1] (I =56 mT
FFFAEE) P B AT AR AL, 216 R S Rl R
VEY 7 S FERE DA S T AR R B 3 22 ek b, S 2141
e B RHIAEABIE AN AE )R] & AN
RAEYIIEAR 5850 A I 822 5, U RAEA R e
Mo FrDART R A [RIAR AR 0 e 2 S o s 4 b,
FNEAT ST ER SR BT ZE DX S i AR, v R
MODIS %4 % H NDVIE #1174 f5 #41 . NDVI{H
FFEIEITE-1 ~ 1 2Z00), BT T 1, R R R
o FERRACH, R IR H FRAE B 2 S B R 8
PR RSB, 22 E A NDVIHE S #ihb
FEE S 2L, AR /N T 1, KK B NDVIHE A i
{H. FEZEH], MK R SR A B R ) LA
MRS /NGZ o Tl T S8 W AR K RS

11~ 12 7 R FREA KB B 1~ 2 Hihsdh
TR 5 1R K3 ~ 4 IR T R AL T
HERBYEEFE 3 AR Z 5 I A AL, S 1))
HEes BE2ZM:4~5 7, st T ik gk
Wio g b R A B R R 3 H R T R T
SRR AR AT 5 PRI AR AN & 2 R o

MOD13Q1

| 3% 4% (2017.11. 2018.4. 2018.5)

EHERBE |—l—{ Eax A |
| ERER }—l—{ RIBEGEHREREB
i feand

2 HEERIREREE

T SR TR AR SR G R P2 21 ND VRIS
P T WA 8B , AT W7 55 B A NDVI 8] 4778
D AR G, AT HE T 3 2 A R ok
F K BT A RS BRI B B 5% X () A7 1 7
TGP IR S XA 1 7 55 P AR B T A .
150 AR S — MGG I b 3% th A R B T
BB RN ICAR 45 B T 3R o AU . A G oC — o i A
FNDVI G BRI 5% X9 1 5215 1) bl ke 7 = g 1
(VFC) , HatB = (1) - ) PR,

NDVI — NDVIsoil (1)
NDVIveg — NDVisoil ’

VFC =

VEC max* NDV Imin—VFC min* NDV Imax (
VFC max—VFC min ’

NDVIsoil = 2)

(I=VECmin)* NDV Tmeax —(1-VFCrax)* NDV Tmin
VFCrax—VFCrmin * (3)

K NDVIsoil > 5¢ 4= #f 1= 88 J0 FE 4% 7 55 X 35 1)
NDVI{E. , NDVIveg WIAZe 58 4Bl b 1 i 7 55 i 140T
) NDVIE , BP4ERE #1400 NDVIE
1.3 I HE

1E 22 [# NASA M ¥4 (https:/ladsweb.modaps.
eosdis.nasa.gov) 2K B 2011 4F 11 H 2012 44 H |
20124E 5 1 (2014 4F 11 J1 20154 4 F1 (2015 4E 5
H 2017411 7 2018 4F 4 A FM12018 4= 5 H 7 w5 f
7% X (H27V05 . H28V05 #il H28V06) ) MOD13Q1
16 KA ™ b, SR T Sinusoidal 85 20 3 9%
W& s i, HA 250 m R 2S ] 0 K

DEM # 7 7& #2 503 (srtm_59 06, srtm_60_06
Flsrtm_60_07) K U5F HRHoe 2 23 [ B8 = , o3
HEE K90 m,

NDViveg =



- 16 - i}

& FRFR (A AHF )

%34 %

2 HHETALE SRS HiE RIREX

2.1 FEmAbIE

B SR ArcGIS 10.2 X DEM 0 s #e g it
TrPrE SR I MR L s R i) e Xt 9 X3k
TFEET 15328048 DEM BUF s ARy [mIREF)
ArcGIS 10.2 % MODIS £ 1 7 9fHz FRg A8 4
BPETAL PR . B a Xt 9 WAL PR IS 3212 (2011 -
11.2012-4.2012- 5.2014 - 11,2015 - 4.2015- 5.
2017 - 11,2018 - 4 F1 2018 - 5)HEF T 45 Ab 22, 435
it kHab.c.d.e.f.g hFfli, g5k 3,

@ ") (b)‘? Q%
T

2.2 HESHERIRR

B IR 9 T AL B () 5215 (2011 - 11,2012 -
4.2012-5.2014- 11,2015 - 4.2015-5.2017 - 11,
2018 - 4 1 2018 - 5 KK INZLE] ENVI 5.3 H, H:F|
FHAE B 7 55 1 (VFC) 20 sl e gk A 7o, 15 )
WFFE XA [ B AR AR B 2 35 1 Ol o ZE LSRR |, X
9 HA M U2 AL o 0 EA 7 98 B 51, 1 B % B 43 1 43
R (REBE SRR AE ) , A R B 5 XA, 29
M5 HRa.b.c.d.e.fug hFli, &5 R0 4 R

B F AR B S A ArceGIS 10.2 1, 1 5644 2012
4 RS A AR ISR R AR S NS 9, O

B4 AFEREPEHREZRER



%14

AT 3E 5 U T AR @ AR MODIS 303 547 c 17 -

gh o BB ERT L 2k SR E S A R A A 1Y
AR5 2011 4F 11 A Qi s &G 3+ e 325,15
PG 2012 45 P9 IS Fh R T RGBSR, $ HE
KAl 7 A5 24 2015 4EF1 2018 4F i SE Fiv 1]
FROERUME AR . IR |, 2058 5 4 #45 DEM
BT m R & NG It A PR S b AR
K A AL AL BE S50 45 242 808 2012 4F 2015 4F
12018 4F (TR AR AT

3 HZRELMH

3.1 HBEWIE

TE ENVI 5.3 fil ArcGIS 10.2 H , AR 4 5% i At 4k
Qb BT 5 AG T AN PR IR S A DX AZ T BRI
SRR TR PP TRTAE = 152003k < (RO, o
BICTH A =30 x 30 m* = 900 m%), ik FiRitE,
R R4 2012 4F 2015 4F . 2018 4F A i S T AR 43
WK 7 274.46 km? .6 362.12 km?>H1 5 467.98 km?,
T FE SRR 25 TR AR L BUE BT R A 1)
FIZ AR 2012 4F 2015 4FF1 2018 4 9 7l S F oA ThT
TR 514 6 096 km? . 5 325 km? 1 4 620 km?, £t
SEBRIFIAL, A5 212 BAE T SRR AR P R A
K 83.7% A b, ELAARIHI = Rl i FRURORS B B0 R 45 R
W= 1 FR.

®1 BEWIE
. e i an
A SBRE R km? HEHRAD K%
2012 6096 7274.46 83.8
2015 5325 6362.12 83.7
2018 4620 5467.98 84.5

H1 2 1 AT SRR G T AR S PR T AR
(EEHT , SRS YR T 83.7%, B I k42
BRI R BRI ST A TR, SRIBORG RE T2
3.2 R & WA E AR A B E A

T SR TR R0 A 2 B S R A T
BRI ] 22 A LA, 220 22 A i T AR T
LR IR AN 5 B o

8000
7000 |

~ 6000 |

€

E\LSOOO »
= 4000 |-

=t

% 3000 |

H
2000 F
1000

0

2012 2015 2018

Efy
5 2012—2018 & ilEMERRTILIERE

F P S AT AT, LA T S Ao T A — ELAL Uk
IRZS , 2012 45 3] 2015 4E 08 /0 T 912.34 km?, Ui
W 35 12.54% 5 A\ 2015 4F 51 2018 479 2 T 894.14
km?, Y8 5 14.05% ; M 2012 4E 3] 2018 4EJa /0 T 1
806.48 km’, Il ik 26.59% .

3.3 R MEMEIMRA = BT D

X FSE X9 B MODIS $ 14 347 & /i,
R3804 2012 4F 2015 4 11 2018 4F I 35 Ay 1ai
B, g5 R mE 6 . mE 6l (1)
2012 4F- 51 2018 4F- LA T =R PR AR R FL — ELAL F I
RS WEW DAL KOs A R L () S5 A
Google Earth DL f 2012 452508 Tk A2 77 B 340
A ISR AR R TV Fe b R VLR X A
B L XA X, 5 S0 3 A X RSO [R] PR T LA
T i XA Y 9 el T e X L | B SRR AR
IR SR S R AR KRR o T DA
XIS S B A AR AU SR AN R T3
MR I H G RAERKR R SR I R A R
SENEOL , BT LA SERP A TR AR R 046 b e LA RS
HIX . (3) [ 2012 4E 5] 2018 4F , #ETAT LLAL b X 32
IR AT RR A2 B0 L e D e 3 R B , 2012 4F BT M
W& HIMSE R L, 2015 4EARMER H I SE R Y
[l , 2018 4F- X BRI N 1 & HH IS 4 A v Tl

20124F: 20154 . 20184F :
+ + +

B6 SNEMHEMEmRSHE
4 it

WICLL LB IR IX, e BGH A 7~ N Y
16 d & 8.4 MODIS-ND VIt Jy B I, i 24808
TSR T A T B BORURS B 30k, BRAS 84T B3%
B, BAREEIT

(DFERFGE XN, FI AR A AN [F] e A 9 (il =2
FA/INAZ ) A B R AT | 2545 T S T 48 309 28 DX 51 3l
SR /NZZ (o3 A, Rl e FE R I A 2, A5 30
SERPRE TR o (EAS BE kB0 S A sl 3G Al i [E] 114
AN X S SR T AR ™ A — B AR 22

Q)R NDVISRME S5, &5 6w R T ALY
1%, 3 H A PR B SE AR oA 5 BORS BE T ik
84.5%,



.18 - NG FRFR(8BFFR) % 34 %
(3) IS 1] A8 Ak, b ol i, 22 0048 T 2 A R i (4) HHF MODIS %4 2= [8] 43 #F% 24 250 m, IF

H— HAL TR S, L2012 453 2018 4E /0 T
1 806.48 km’, M =ZS[0)A8Ak [ ]I, 2048 i e Fh T
TR FVIUE B VLI IXORIfE pa L X85 Xk,
TR AU D, U LA b 5 Y
o WA E DSR2 AR

HLANSEAAE /N XE LA B, BT LAAS Al 6 2 3 il
SLIR A R O CRE AR BE g L 1K) o 754 i f9 5k
AL TR AR SR OIS, TSR A5 RS R 23 B e i
SR MR A AR TTIRIRL, DL S I S A T AR B
R

S k.

(1] K#, L3 FE, 5 L T8 MODIS—-NDVI 9 it 5247 AR T ALASE B A —— LI T R A 61 []]. KD iR AR 5 3R
$%,2016,25(3): 412—149.

2] RAT4A,FEA G, F PR ERSE R A o 5 R[] P B A F4R,2003,5(3) : 38— 41.

[3] YAO X,WANG N, LIU Y,et al. Estimation of wheat LAI at middle to high levels using unmanned aerial vehicle narrowband
multispectral imagery[J].Remote Sensing,2017,9(12):1304.

[4] TREITZ P,ROGAN J.Remote sensing for mapping and monitoring land—cover and land—use change:an introduction[]].
Progress in Planning, 2004, 61:269—279.

[5] Z#F, 7 & KT H-1A/B-CCD #2693 30 4 &) & Foib 3 515 8 03 I 7 i [)]. 7 B AR AL A% ,2012,33(4) :
573—578.

[6] X)if#, B, KRB EOS—MODIS # 48 72 2% B K AF 4 Yo & w9 2 A [)].3% B3 R 5 & A, 2005,20(5):531-536.

(7] ARARA AT R, A T MODI13Q1 84 M 3 15 454 TACAT 72 []]. o R kA3, 2015(3) : 27-29.

[8] IREAS, X KA, FHWe, ¥ KT MODIS B 5 NDVI 571 & RAFDFAHAZ SRR BER[]]. B R TR FR,2017,32(10):
1808—1818.

9] EHEE REF,FI LT R AR RS S AR T R A AR B AR IR]] R Ik TA2F4R,2016,32(5):182—-187.

10] Aok 3RA-F i R AT MODIS B A NDVIAFAEE 3R B % AR 4 #6750 @ AR 69 7 ik []]. 7R A+ 52,2004,26(6):17-22.

1] E0, 508 44,5 BT SRR i K B RAF MR AR A []].3% B 5 3R,2017,21(4):519-530.

12] &%, 2 W%, 0KD, F 55 KE LHENE LT 0 E B4R B[] 7 RAFE,2004,26(4):153—159.

FrAE G AR W 4k mS)



