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Abstract: The Nanji wetland of Poyang Lake is a typical wetland of the water-carrying type. It is quite difficult to accurately ex-
tract the information of wetland landscape from remote sensing images with the traditional information extraction approaches due
to the complicated hydrology conditions and arduous field verification, and moreover, the mud flat, swamp and infested water
(schistosomiasis) is widely distributed in the region. This study chose GF image as the data source, with the auxiliary data of digital
elevation model (DEM), normalized difference vegetation index (NDVI) and normalized difference water index (NDWI) to ensure
the accuracy of information extraction. And it uses the object-oriented classification method to extract the landscape information of
the Nanji wetland, which achieved some reasonable classification results indicating in the following part; (1) Based on the object-
oriented classification of domestic GF satellite remote sensing images, which contains the spectral, spatial structure and texture fea-
tures, this study makes a comprehensive utilization of the multi-source data in the classification calculation, and the precision of its
classification result is significantly higher than the object-oriented classification of single-source; (2) The object-oriented method of
multi-source remote sensing data has better distinguish ability for mixed pixels. It obtains a higher overall accuracy of 94.3275%
and a Kappa coefficient of 0.9324, which indicates a distinctive high degree of accuracy and reliability. It has effectively solved the
classification problem in extracting the wetland landscape of water-carrying; (3) This method makes up the deficiency in the object-
oriented classification method of single-source remote sensing image, and it acts as an important reference and has the practical sig-
nificance for effectively extracting the information of water-carrying wetland landscape through the domestic GF remote sensing im-
age. Finally, we put forward some issues to be resolved and illustrated the future research direction of the object-oriented classifica-
tion of multi-source data.

Key words: GF-1 remote sensing image; Nanji wetland; multi-source data; object-oriented classification

*Corresponding author: FANG Chaoyang, E-mail: fcy@jxnu.edu.cn

2015-09-16; :2015-11-06.
VLV 48 R A 7528 4 [n) 0 W 2 09 TR 1038 s (TXS-EW-00) 5 i BH 5118340 15 i S I 9 280 7 08 o 5 S0 06 %8 AT 3k 4
(ZK2013004); 7T PG4 XHAMEHE A7E 11 (20123BDHS0012) ; 6 5 148 H B A7 BN 25 PEA T BHIF £ 107 (201512026) 5
FE F R S RIEI(201 SBAHS0F03)

JrEARH1971-), B ITPERS N I 0%, FE NS E Bk BRI ST

E-mail: fcy@jxnu.edu.cn



848 HoBk 5 BBk 2 R 20164F

80 B ) e L e 2 S A SR S K PR,y T XK SO L S 2%, ELRGE TR 3 AR (I ) A ), S 25T
AN SR TAERIME , (5 AL G038 185 B AR BT TEARME CRUEZ b DO 5o WA R BORE B . A SCLA 43— 5 AR s U5
Ltz Iy i B R (DEM) JH — AL R BHE B (ND VD) A — K A e (NDWID 454 B 8 , SR P8 1) e R 73 2605 3% , %o
0 B 980 P LA 3 A5 S A TR IS, O AR T B ) 0 JBCR o WIFFEAS AR - (1) 56 7[5 i 7 W 3 R AR O T ol X 52
o2, BRI 1 [ 7 e o BRI s ) A5 BORAE R, USRS A Z A B RS 5 R 2B, e SR AR 2]
AT 5 (2) ZE TR R 2 WG 207 XM IR S oA Bt B RE T, AT ARAR s ) S A IR 1 (94.3275% )
A Kappa Z2%£(0.9324) , 15 A 22 508500 9 T i) % G 05 ik AR B A B I AT 9, L7 JSAE AT B AR P AT T 5
B T KR IR SR UL S TR A 5 (3)1% 73 287 AN T H— IR BRI 207 I AN 1 WIS ) g 70 TL A2 A
KRR SR BT A B S5 SR S a2 M 1 22 USRI T 1 X R 0 2 1 o i R 14 TR AR — 25 B

FEIT Il
: GF-1 3R IEGAZ s B TLAR b 5 22 PRI ; T 1) % 92 032

1 515

TR HIA “HOIKZ B Z PR, S AR P B AR
BRGZ — KW 2R R AR A B &
B L IR BT 4y 2SR A TR H I 5 1Y)
T A X A% M S O S AR A A T AR
M Ge T LSS S B2 i oy b 254 (T Rg
{B55 ) 235 J (AHG FE RN 280 40 3 ol 4 ) s g2
PR T 4 b 55 R 28 SRR A R, 4 S AR RS B 1k Y i
ST AR

R S N NHEA S SR AN WS W 7 (2
TR AR I i 23 () o pE e i S Ok e R HIDG 2% FALT A
R T8 S50 b XL T3 2R 0 A B Bl S ) i) 8
WEMYEEY . HAr, BT EL A s
J IR IRAT B IS 2 R EE LS BORE
e A M SR E v 22 | MU i PR ) G L T
YRR SRR DL R BRI A A £ E R
HIRZ B A B  MifL ge TROoCiH AL A 3
SR FBR RGO F B R E BRI, %
A X A A HER AR SO S5 R {E 2 L
FEAFIF 50 2825 5 B K A R IR 5
B NS BEAN BRI 2 SE PR 2 R 2 Fh 2k
T B R BE B 1R 2 ] 43 3 S AR B T 0] X 52 4
P RGEE M A o T A X G243 205 B LA X 427
Ab B AT, 3 X G W) 2 H A (] A 2 R T i
2R, PRAR R B bl T 50T 25 B
R JRARITH Rl

HHT, BNV 25 BT T I A 58
A BRI IE M2k, FE E AN, Mui EER £
FRUBE 430 B4 T8I 1) %5 52 5 1% T2 K Ontario 44 3 4~
AR ZE R M T 3 2, v s o3 B 8 B fROn)
KRG EAR B HE AU . Dronova Iryna 25

PR T 8 SR BH WM AR AL A L 5t — 5/ T
FERAAR R RT3 G2 7327 X e i 2R Y
X AR UE T T ) X R IAX LR — 5 T
AR R R B RAFRIE R TR FERE, 5
SEALAEFIFH Landsat TM 5288080 , LABUIN 75 R
HB X I SE X I, 3B 1 )6 52 07 127 TP R P
I G R AR5 B AR HUP AR, s
FT w0 — 5 BT 3 5548, R I 1) % R 5026
T AN R ABL IR VE RN 125 o e 5 T ol b 4 1t B
S EA T S IBORT A, LA SRR I 1) % 52 0
RITESAFE R INGIE o HAh, A AR B2
2 PRSI AT iy B T A 3 A B SR O 5
s e AT LA LR T B 1, SR 2 IS
Rl 7 A A R PRI B BRI T sk 4k
ST ASTER 54% , iz T ) X 273277k, %t
TRAS B e [ 58 20 AR DR IXAZ 0 DX AR 7K AR B vk
NG BT T HRIBUITSE o ALIEAEIL T ) 0 R 2
PR R 3 AR eI sR P BN ) B [ B
15 BT R PR AT ) HEAT T - M B Bl o e A
SR, R T [ it SR B R 2R DT R B AT AT
PEFITHERATE o
0 FEL T8 T LIS M AT DAy [ N i KA PN Bl ) 1 =
SN, 32 BT ) i EE A P S MY A it i 2
(UYI VA TSR Al uw) S ERinS: IMIERITE: h=o B2/
TOKA: GEIK A IR T AK Bl 0T, 7R 18 B AR
EAED M BUREBOT, (45 5 M B 5 e LB
A I G0 0 3 TR T 73 2605 18 o 5 B0l
SRR EE > oy, SN NG . R, e
PR A b X o 7K £ R P BB > R Ao
DR IR AR, [ AR 222 3 0 2 3 JR
Kt Rl B T ) X G Bl UL B PR AT
TRERIHITT, (B RS 5500 ) X R 32 0



63 IrEABH 25 B R LI b L B 0 R R R 849

Kt b AR s P IR R Z IR, T
H R R 2 IR 2 25 18] 3 BER (W ] 2, A E fife
Pe/NRUBE 2 e M K PR A5 B 3R IO T A7 AR AL
REGA R o T2 S AR SR A e
SRR IE AR B 07 A AR I i 22 5, DR vl 25
A MU 5 72 PER AR \DEM 55 Z 8 il A
RS AR R T X . R, F AT
Xof [ 7 e 43 RS2 AR LA B DEM A543 2 5 1 ) %f
ZOYRITEEAE TR B

180 E I8 i DL . 14y £ ) 22 R A S FH T8 7 3
TR B AL IX 2 — , HAT BB 5 5 R 2k
R A A R K S R M A rp R R
M P PR AP B4 5 2R 080 FHT 2R R AR
4o (HUE, FRTEF R DX S A T e SR LA
SRHOT WA BT, AT R UL BT IR A B2 A
PRI PR, A LR FH 0 g LI M [ 22 % A
SRORAP X DA BIFTE X, 26T doc T [ 8 0 — S i i
G Z2 PR | SR T ) R 5 0705 , REIFFE X
SO BEAT H B ERIL

2 WX i

2.1 HAREXER
7805 B 5 i AL b Rl R SR AR DX AL 761 FH

TR 8 DX 3, 2 P VT = RS (R S PSR =2)
T R YT T =AU A X AR 333 km?,
IR B AT 116°10724"~116°23'50"E, 2805221~
29°06'46"N Z 1] o {47 [X g 3 #hiy 2 R MB IX, i
OGS LA S 05 Crg 1 BILL 5 32 (E 1),

2.2 ¥iE
For—5 LR T 2 15 (2 m/8 m 43 HER)PMS
ZIIERNL(F 1), LIS 4 £ 16 m A HEE WFV 2%
TEARBL, ASSCHIAY A 2013 4F 12 A 21 H iy —%
PMSHIPLEAL, YRR T R, LR .
£1 59 —SPMSHILKEER
Tab.1 Band information of GF-1 PMS image

Bt 23 [ 53 PER /m AT FEl/ pum
OB 2 0.45~0.90
WO B 8 0.45~0.52
St B 0.52~0.59
FARGIN T2 0.63~0.69
LT AN B 0.77~0.89

HC Al %ty B B 49,45 < 1:50 000 DEM (4% \ND-
VI NDWI ity A (5 X 10 AT D RE X Kl
PET K 25 P25 ) 280 B 980 - b 1) FH 8040 780 B 787 3 ]
A FNHF SIS b A PR

(D A—fErE gL

NDVI(Normalized Difference Vegetation Index )

il

0 40km Lot
E— [ ]

B 1 WF5E X A A
Fig.1 Location of the study area



850 ok 7 B R

20164F

VA — AT B T 250, BE VT Sl /s AR 1) 43 A A5 O, o T
S WRAT A AR RS, PR e iz F T A s
N A 3 A 31 1 B B A gt e e A I LA B A
FARB AT ST . H A= (D) s,
NDVI = Lrir ~Pret (1)
Puir ¥ Prea
(2)H—fbK T8 %1
NDWI (Normalized Difference Water Index) IH
— AR 5L, R AR B AR I KR 2 RIUR
Baf, Hats A= (2) Fis,

NDWI: pgreen pnir
pgrecn +pnir

HHF peen ~ Prea ~ P I 73— SRR
SR LB AL AMNE B S

3 1RSSR AL B

3.1 iR

3R R G RRIERFFE H R E , 7 J2 IR
X 10 AH L R B 5 ROBEN - [RIESE, 188 b 53 20K B 42
mHEZ D RREM RN, Er R R —
MN/NSINRLTR: (8 ey A i N NP i ST (3 e
RGN E K R PG AL B 12 A S i 1 P T
YEo BT, bSO/ 2558 5 S 7% [ PRl 2 29 Al
G Jrg 8 b ] A5 ISR G 3 2R R, 20 A
PRI L 43 R v 2 1990 4128 DU Jii 2 24 [ K 4 b
SR A 2R R RS, 5ok &t ik — &
TE PR RV AN 1228 N Bl 2025 LA
TR HE A 10 28, JHrb Py i 5 i R SR W Y —
Flv, TR AR N TR AKHEIF5% [X 32 %
SRR SRR 5 AR X SEPRAE O, 45 A B
7 R RIFGE BERE RN ] PR 4/l SR FH A b AR R
KW 2B H SO R RS, FEALIE LK H AR
M AR B o A FE R LU B ARBILLL I TR
GG FREXEX -, R 2 2809 S Bk . DF5R X
TE RS R T M T AR /N LA A A i
VS Sy AR

(2)

3.2 FARE®Z

AR SC LR BH T8 e ALV b K 2 SRR X h
WFFEXTS, R GF-1 5 B9 45 M FI S Ei {5 B,
LA MRV ()0 M S 7R S ST 65 DX A 7 1T ) X 52
43285056 . 15T GF-1 38 B AR AT AL # T

Vi, AR S AR  RRIE IE ST IE VB RS
B3 59 45 T AR o3 i 8 s 50 — #0531
WGS1984 A b ; 1117 Ji Xif 22 i BCHE 25 47 18 1) X 52 93
TR H LA B B 5 e R A A R TR
FEPEAN T . EAREORBRZANE 2 FR

RTINS

P T b R 0 b R R LR I AR R AL
TP Ml P A a5, AR M S Y F2 A T R L S AL
LUy T 82 SO A5 X H 32 e ey A X3
T LUE 11 & DEM BB E TR, 5T IX b
A R FLAFHH 3 DO SRR AR 3 | TR
MR A FEA T, M E R o A o A vh vl
FRE /N o AR S 3 36 A [R] 55 00288 Y () )1 251X
J& , i B DEM=15.64 m J3E{H, DEM < 15.64 m
SR, SR I = o — 5 1-4 % B ND-
VI.NDWI F1 DEM [ {EL £ 17 A [ i 288 18 b S5 U0 2
B, BARSZEREIN A 3 s

4.1 [T AEI AR EL

(O AR B4R

AR BT DL e Bok f e, H
W T 58 X IR AR 2, K % A, KR A TRV
IV B B R TR 2 BRSO AN AR it 5] A
NDWI H— b K455, 1525 NDWI B {H 5} [X 431X
SEK RS HoAl b A A S AT A A TR) RRE B
RTARE] B B ey LT & 21155 v N =< e e 1 ) I R
RSNl 252 ATV 7 RIS B @ 103 2l i K [ W (E R R
{4 225 [ 2 S P A, WA T AR X 3K, T LA & IX
2R IR iR RS IKEER 8

(2) U P 22 HHEE

FCYN RIS HE 2 b ) iy = AR AR AL, PRI AR
RS BARMER A SR B ok, il i GF-1 5
P A R 0L B FARL RN BE AR L, R A [R] s 2 R
68,755 [R) 22 S, 38 P P 26,255 [ R ) ) i
AT HLAE B AR . T RENAE GF- 1B F (2R
o R IR AN — BT T 8 Y 2 B K (8 RN K
O ARE G B XK . 8K A B ek
BN Z) AE HAS AU XSO iR A 45T, il NDVI
BEHE— 20 X A3 o 28 F A T SR R X
K #Z ek Ei e S A, S 5 Je i Fn g P X
I%o WEFE X IR RIS IS & 4 R



63 IrEABH 25 B R LI b L B 0 R R R 851

R2 EEHREILER UL LRFREZLESUBFIRE
Tab.2 Classification system and interpretable symbols for each type of the wetland landscape

— RN gk GUESHIE AR SO IR ESERP
LTS S (S TS R TR wE O G LR m KR R A A PRI

FERURALAR A DX WA RIS
Iy WA AKBREER , — M BT
WE R ST S

WA TG REG R RER; Bk
Yoy, SRR e

Ve YR VSIS N ATTE N IKAIR Bk A

ERADAT R 2T
LN

o

FEY RLLE RLE, FOR SR 5 S
WEmsaE e

HE ARG R A i EEA T K

AT REG A 2959 FEIRBE AR K P FAti
JEH BHb ROEORAE R AR Q4R UK I, A AR
LBy RBLL &
S St TEAUM R R 5] R R R KIS,
Serb S L BRI
W wae AR s 4 475 IR , 55
Tl
[_ééé&&iT[____________ﬁﬁﬁiﬁéﬁ _________________
| iz ! If—==-
IO I ] ]
| FERR ! === U
iSSP | .
| | B | v | | B 4 Wl m| | R
Ll — Vol % H | \,
bl Eg | NPWEL 5y —Y>| B, iF
| aiiE | 17| pEM || g &1 ¥ #r
V|| v szE |8 R #| | ®
| | | | e || | .
| % #é‘ :| |——— : ﬁf
; v | — Ee i |
| LD | R

K2 HRHAREER
Fig.2 The technique flow chart



852 12> S S S N e e 3 14 2016 4F
DES arts NDVIL H S M RBR AL, R AR ) NDVIEESR B
T NDWI /], AR K Band3 14 10 {115 - 75 2317 Fl

Kb B
ERaHIEIH

s ] ey s s s

fuilgpelbaibidylignat’ | - =

: T .
s || K 1
v v 7
NDVI. Band4. | [ Zil#% NDVI.
Band3. NDWI | | fE#0I] GF432, NDWI
‘f v .\

BEH) | g | [PROE] [FUUR| || DR B |2EE

P13 B EH T R LIRS A S 2 7R

Fig.3 Schematic diagram of wetland classification rules

P 1
v (O e I I #e [ At
I e o s [ v

K4 WHFE X S R B IR 2 LA
Fig.4 Wetland type extraction results of the study area

4.2 FERHIZERAYIREN

AFFE X AR M 2 A 3= B A 5 b | 50 FH A
A, kb HESR R M B A AE R L S M
AR TFLLL S o TR R A R X M A
Y DX, i DA R A DX Sl 4 #R 7E 15.64 m DA |
PRI IXHL AFR , N D kb | E 570 Hb R b,
S AVE RN AR . 3 Fh A2 AR 2 AR A A
¥ Jay , i3k DEM S {EAR XK L X 43, WloAS S i 13
B NDWI [ {5 % 48 U & K 415 2 . Al H GF-1
Band3 £ BAb T 2 Wl X 46k, FH >t £ Bt

2293 Z [a], ] LA SE A S BUMCHE 73 A0 X3, T B b
A ST AT DA % B NDWI FR{E-0.3989 , 1tk
i FE I B A A S b G A A X sk PR TR A
I e g F I FTEA AR T A B E X 4, H BRI
1 2 (R AE S50, W5k 2 Rt 28 R LA IX 4 T
FEIX RN S AR S TN E 5 R .

O v O e <+ [ e e
I e o e s
s BFSCIK AR R S

Fig.5 Non-wetland type extraction results of the study area

5 LR

51 oEER

FIF20134F12 A 21 HE A —5 2 m iR L
TR , 45 5 AR5 X 22 IR , (P T ) Xt 42 45
27 X 7B H 9 T UL b LK L B R AT E B
FEPEIL, SR 5 5 5T — S IE 4 S 4 T
Eb, IS8 T 18 245 [R] 43 B R e SR A5t ik /K R 1
HEAMREO . 2 FOR R 2 2845 5 & 6 s o

5.2 FEEIFEN

R T AR SRR R R M BETE N
20144F 1 H =2 AXT R LRI T T30 % 52, th
TR IX M 5 2%, TR 3 /K (Il AL ) 4346 715
B, AR A X 3k 32 4R TS X 2 2 B R
MR 1L LIS A R (A I i
ACIRWA VD145 AN 1 RS ) B HLE i X ek, A
TIF 5% SR FH 5% 26 R 3ok Sfe A 00 i L e s RIS 28 4
g H A ANIGAIE A 5000, HAh S 2% 5 TG
MR AR A i, BEAIL AR AR B 5 25 0 55 0 2 AR B
2013 4F 12 J1 21 H Google earth =5k J3 Hb [ 57517 %
HEHIA , DAkt GBI DX K AN i v 1 ol e X S 7Y
A1k



63 IrEABH 25 B R LI b L B 0 R R R 853

1]
[ i
[ U]
. e
[ EX
L ESE
[ Ak
[ i
[ sk
[ EE

0 8 km

(2) ZZURBAE THI T X 52032

[
.
. e
I
B
I 5%
R
[ pesii
. it

0 8 km
L 1

(b) H—IBIRF R 15 W 5 4328

K6 28007 AR r BRI AR SR

Fig.6 Wetland Classification extraction in the Nanji wetland by using two methods

AW AE o — 5 B B AR IR L T
DEM . NDVI 4§ 2 5 By 73 B B4l , 16 55 00 1) 43
) RFE 15 F A I B 98, IR 4x 8K B w0k
94.3275% , Kappa 2 %04 0.9324 , 45 1 B ) 702
ROR L A, DAL 5 AT 2 4R OO SR, ]
FH 22 U5 E5CH %) 1T 1) X 5243 28 5 vk SR IR AR 44 B
b EEAR T b PR B R RN 3 A A Ry T TR
S O o A P B U JESCHRE 1) T [ X R T
TS BE VE B 1 S WL 55 X S5 RS %) 4 A7 15
O, WS R b ARHB S o 3B RS R T,
T ARG b S A TR 1R 43U o3 D PR A 3

T s (DWFFE X B LE ) 28 ) 2 [RIAE A6 | S A
SEAE A5 SARRL AR i I8 Mty , Qg A ISITE L3597 A
P Y5 FEUN AT S P Al R YIRS BOTTE
TR TS P I FAT A O RIBE AR , TX LEKE
P RFE MR T I 4 S WL Y SR R R o3 5 (2) A7 4
M RS oA, A2 e I o 2 e A B e
FIF T B NI, 3 BT R 2y 2L
RGPS A —E IR ZE s G) AR E A 73 HI
JEFNE I RBE VR = B PRI , il 73245
RS2 FUENE R, FEAREE b 520 28 7 2R

4 o

®3 ETZRMEE BN RO EHEEITMN

Tab.3 Accuracy assessment results of the classification method based on the object-oriented

classification of multi-source data
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Tab.4 Accuracy assessment results of the classification method based on the object-oriented

classification of single-source data
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