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Tab.1 Main parameters of GF -1 satellite WFV sensors
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Fig.1 Flow chart of GF -1 data preprocessing
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Fig.4 Results of water information extraction for 3 methods
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Tab.2 Detail contrast of water extraction results
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Fig.5 The whole and the part of Poyang Lake
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Tab.3 Statistical table of subtraction operation for 3 methods of water extraction

e R (R FRE(R) VR (P) /%
ik KB <2 i1 <2 i1 B2
NDWI [ % 0.129 7 0.5300 0.724 7 1.879 9 99.145 6 97.590 0
SVM ¥ 0.220 3 1.029 8 0.305 5 0.870 8 99. 474 2 98.099 3
Er’:ﬂﬁr%&&‘ 0.380 8 0.891 3 0.3029 1.230 8 99. 316 4 97.877 9

M 3 AT LAAE Y NDWT B 75 19 T 42 R B A1
TR R, X T D AR ' i A o AL
AT ARG B BUK A4 B i T 0y b Sk IR B
AEBLIBE T R AR (0 ) , AR SRL X K e b 0 9 5 Al 5%
Pl kA, e AXIXCER 1, T 4Rk T R R A
B IR RN ALK 2, SVM T R R s, iR
PERIEAR 31X A7 XIS A FE B e ), P # ZE
AR TEPRIT AN G bl 23 A AE A AR RN 255
G R , AR LR DA 1 R 2 (e $E % Al
BREEA X 2 A% R AR AR AL X I 1 Ry, X J2 82
S D1 AN KRR L — oA R
T TR 2 B TR K, KRR A 4y

M 2 Hi FHR A BOT R

P HOKS 2 LA AT, Xk 1 RN IX B 2 Ao R HL
KA R, X BB =5 0 B IX 1 Al
X3 2 WIS B, 5 Ak, 2 AN X8 3 Fb
J5 RS BE A HE R — 2, B A BRI SVM
2 E XS NDWI BIE . L, 255 % e
ol B2 R AF 100, 3 o Ty v i Bt SR PR A 2
AR Horfr SVM EEHG BE feies (2 A DXl 412 JBOKS B2
4351999, 474 2% ,98.099 3% ) ,NDWI S {H p A i
A% (99. 145 6% ,97.590 0% ). I [ XF 52 v B 4R
GO H IR T AR ROCTEE B ZS AUE B 7R —
B L5540 T 05 RO RR T X SR B A SR s, (R



o5 4 11 BRKW, 5. GF -1 T EMAR/KIRIE BRI 32 0038 F M 55 - 83 -
A LE R Z 4y B gE R A fRT B RS R, oK 5 HLERAE AT 50 ROR A, AT

3.4 HERERESH

TEKF) AR KAT Y, GF — 1 S5 K IR B A
TR T 2 AN J7 A TR, B 2 Ak W (K g
TS IR AT T 72 S5 A T AR 0 M 55 ) R, 2 W
(BEBFE B AT S ) o AS TR R FH X K (AR B8 1)
FERR A AR R TR, e 21 W xR B
FA)BE SR A v, T 7 2 o) ) o ¢ v O B BGE JE
A LA X 3 Fo 2 S 4 e v S e B b
S NDWI B{E 75 B AR AT LLSE 3 P2 B GF - 1
GO AR FEEREE R A2 s i K, G R R |
S DRI KR R B A 7K A TR, 70 WA i R %
1o K AR 3 A 3 52 2= 0 I s, s SO B2 05 125
{0 NDWT 3 A 5 B B e b, % PRI GF -1 52
AT E PE I N S WD B T LR, SVM Tk H X
G B f e, ELXH /K A IRUBE A 24 8 A 48 e 1 38
P SR B B A2 B A R BRI S M AR, R AR AR R
D) SR A A A R AR, T DA e R DR i 5 UK
M, T X GE RRE BE A T NDWI L 5 SVM 152
], (AR MG BT Z AR o BIRAR 5y 25 2 i e
N T L FERTHS  RORAK, N AL BRI AS T3
BT R SR S s a5 2, vl AE R
A Ja GF — 1 &g GO AR 3 O L WF 98 19 5 05
25 Lk, SVM Ll A T GF - 1 s2 88 %
LR KA W I 5 157 2 W), 7F F TE 45 HORS FE 1) 1)
B, 3 ELA A AR IGH S

4 i

1) NDWI [S{E 1k SVM 2 AT 4354 GF - 1
SAGB PHS DX A AARAT BB HRG FE R s 2R O
SVM & T [a] X} 5232 F1 NDWI S {E i

2)3 PRI IE AR R AT b 1] X P S HRe K A $i B
Wk (EXTEE 3 Bl I A PR RS R R B, AR Xk
e BA R BB K & B s AR A B TR Mot S
TRARFETEAS B B AR LM , 18 B NDWI [ {H 75 7 1xX 46
IR R PRI G B™ F, J34h, SVM i I ] X 52
AEFEAR R 32 KSR AR R 24 B S N R 5
WK, AT R FE R T AR AR B S

3)SVM BN A iy, HLG X 3852 4% 18 1) s
I B AT 2 P R R A [ K AR B 1 1) %o
GOESRPON R 2 (HABURR B3 NDWIAIR, HEE G
JECIERFE A2 [ R AE , 0 L3038 A 22 R 2208
TSI (R E L 5 B A 25 2 4
AR IEE RO R BRCRBAR; NDWI S{E A2
FERERF R A, LGS T JC BT I3 X AR 1

PASE K AR F ik,

YA NEREEF X GF — 1 B AR (E 45 H
TERE I — AR TR GF - 1 8RR 1
R AN GF - 1 Bdia iy & BER 8 T — 24
FlEZEFI ] 2 m 400 8 m 22 GRE AR BRI HEA T /KA
PEROTIE TS, IR E & GF - 1 AR B
(K RSB 5

222 ik ( References) :

(1] 3, XBmE ik &, R B B iU 5T SPOT 2561 514
IRARERIROIT )] A BRE AL R 58 ,2012,37(5) 76 - 80.

Han J,Deng K Z,Fan H D. Using band synthesis to research SPOT
multispectral image water extraction methods[ J]. GNSS World of
China,2012,37(5) .76 - 80.

(2] EEWME, WL AR RS RO T LA K R 8 B B i HL et
FELI]. BRI 2007,7(4) 1534 - 537.

Wang Z H,Yi S Z. Comparison and research on the different index
models used in water extraction by remote sensing[ J]. Science
Technology and Engineering,2007,7(4) :534 - 537.

(3] WITE, &%, AR, 2 FIR—5 02C 2RIGKIAE B

BT[] E LR IRIEK,2014,26(2) 143 —47. doi: 10. 6046/
gtzyyg. 2014. 02. 08.
Hu W G,Meng L K,Zhang D Y, et al. Methods of water extraction
from ZY — 1 02C satellite imagery [ J]. Remote Sensing for Land
and Resources,2014,26(2) :43 —47. doi: 10. 6046/ gtzyyg. 2014.
02.08.

(4] REREK. T FHBICHE 905 — 1k 22 5 K /K48 £ (MNDWI) & UK 44
{5 BB 1], #IRF40,2005,9(5) :589 —595.

Xu H Q. A stud on information extraction of water body with the
modified normalized difference water index( MNDWI) [ J ]. Journal
of Remote Sensing,2005,9(5) :589 -595.

(51 BB, BRF5 0, R4, 5. 3 T 3 FF e ALY CBERS -1 7K

PRAG BEIUTE [ C1/ /30T 55+ DU 4 [ R R R 2 AR5
T SCHH SR Ut o [ B2 2, 2003.
Zhao S H,Chen X W, Chen J F, et al. Extraction water information
of CBERS -1 based on support vector machine[ C]//Yuan Y L.
Abstract Books in Academic Exchange Meeting of Fourteenth Na-
tional Remote Sensing Technology. Beijing: Geological Society of
China,2003.

(6] L&A 47 1L, Bk BE, 5. I mxd i i X 45 8 A 33t

Jrig[J]. A B URE R, 2012,24(3) 184 - 91. doi: 10. 6046/
gtzyyg. 2012.03. 16.
Shen J X, Yang L, Chen X, et al. A method for object — oriented
automatic extraction of lakes in the mountain area from remote
sensing image[ J]. Remote Sensing for Land and Resources,2012,
24(3) .84 —91. doi:10. 6046/ gtzyyg. 2012. 03. 16.

(7] R B0 TR R A 0. ®4r— % [ EB/OL]. [2014 - 01 -
06 ]. http://www. cresda. com/n16,/n1130/n188475/188494. html.
China Centre for Resources Satelite Data and Application. GF — 1
Satelite[ EB/OL]. [ 2014 - 01 —06]. http://www. cresda. com/
nl6/n1130/n188475/188494. html.

(8] WETAL FFHM [ EB/OL][2014 — 05 —22]. hitp://baike.



.84 - B £ % | & & 2015 4F

baidu. com/subview/4173/4173. htm? fr = aladdin. Huang Q R. RS Image Classification Based on Rough Sets Theory
Baidu Baike. Poyang Lake [ EB/OL] [2014 — 05 - 22]. http:// and Classification Algorithm[ D ]. Kunming; Kunming University of
baike. baidu. com/subview/4173/4173. htm? fr = aladdin. Science and Technology,2012.
[9] McFeeters S K. The use of the normalized difference water index [15] Roli F, Fumera G. Support vector machines for remote — sensing
(NDWI) in the delineation of open water features|[ J]. Internation- image classification [ C ]//Europto Remote Sensing. International
al Journal of Remote Sensing,1996,17(7) ;1425 - 1432. Society for Optics and Photonics,2001 ;160 — 166.
[10) 4KUT, 3 B0 HEUR, 5 S TREA NS 5 SVM B0 [16]) AhbSG J07K. SRS RBLBCR B RORSE )], Blopetik
R ARIE R A S BRI 1] I B IR AR, 2013,25(2) 169 - 1% ,2008,8(16) :4513 -4517.
74. doi;10. 6046/ gtzyyg. 2013.02. 13. Zhu S X, Zhang R J. Research for selection of kernel functions used
Zhu C M,Zhang X ,Luo J C, et al. Automatic extraction of coastline in support vector machine[ J]. Science Technology and Engineer-
by remote sensing technology based on SVM and auto — selection ing,2008,8(16) ;4513 -4517.
for training samples[ J |. Remote Sensing for Land and Resources, [17] j' éEﬂ‘ *%% b/ R S A PERIE RGBT R
2013,25(2) :69 —74. doi: 10. 6046/ gtzyyg. 2013.02. 13. B[] IRHL TR S50 H,2014,50(6) 1144 - 147.
[11] Vapnik V N. An overview of statistical learning theory[ J]. [EEE Liu Z Y,Li X H,Shen R P, et al. Selection of the best segmentation
Transactions on Neural Networks,1999,10(5) :988 —999. scale in high — resolution image segmentation[ J]. Computer Engi-
[12] SkHRAK (TP R 45, 36T SVM M IR B EZ S s neering and Applications,2014,50(6) ;144 — 147.
(i) 734 e S A 25T [ 7] 3B IR 41,2006, 10 (1) 249 - (18] Bl I8 Jie, 3k A, 5. FIHTHLI BEAT o 20 2658 U2 B 0t
57. PRI T]. RBUR 22240 (R B FH£ A, 2012,37 (6) : 636 -
Zhang J S,He C Y,Pan Y Z,et al. The high spatial resolution RS 639.
image classification based on SVM method with the multi — source Yan L, Zhao Z,Nie Q,et al. Ground objects extraction from high —
datal[ J]. Journal of Remote Sensing,2006,10(1) :49 —57. resolution remote sensing image with rules[ J]. Geomatics and In-
[13] Li M M,Zhu X C,Wang X Q,et al. Genetic algorithm optimized formation Science of Wuhan University,2012,37(6) :636 - 639.
SVM in object — based classification of quickbird imagery[ C]// [19] TR, TAAE K EH, 5. 3T 20k 5 0 3R m mAUEE
Proceedings of 2011 IEEE International Conference on Spatial Data ARVELE BT ITENL TR SN ,2008 ,44(23) ;214 -217.
Mining and Geographical Knowledge Services ( ICSDM 2011 ). Wan Z Q,Wang C Q,Zhang F M, et al. Sample selection for sup-
Fuzhou: IEEE 2011 ;384 —352. port vector machines based on effective candidate set[ J]. Comput-
[14] #EF . T HREE IS SVM 432858 2k i B2 14 02 er Engineering and Applications,2008 ,44(23) .636 —639.

[D]. BW . BB T K2 2012,

Applicability of the water information extraction method based on GF —1 image

DUAN Qiuya', MENG Lingkui', FAN Zhiwei', HU Weiguo', XIE Wenjun®
(1. School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China; 2. Water
Information Center, the Ministry of Water Resources, Beijing 100053, China)

Abstract; In this paper, the authors conducted an applicability study of water — based information extraction
method according to the data features of GF — 1 image. Firstly, water index ( normalized difference water index,
NDWTI) threshold method, support vector machine ( SVM ) method and object — oriented method were used
respectively to conduct water information extraction experiments on the Poyang Lake area based on GF —1 image so
as to analyze and compare the advantages and disadvantages of these methods. Secondly, statistic analysis of the
rate of leakage and error as well as extraction accuracy was made by selecting two representative areas with different
scales and complexities, with the manual interpretation of these two water areas as reference. The results show that
the above three kinds of methods all have a high accuracy in both areas, with the extraction accuracy of the simple
area (area 1) slightly higher than that of the complex area (area 2); A comparative study of these three methods
shows that SVM method has the highest accuracy (99.474 2% , 98.099 3% ), followed by the object — oriented
method (99.316 4% , 97.877 9% ) , and then by NDWI threshold method(99. 145 6% , 97.590 0% ).
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