(MR E 2023 -11-13 %Rk, E35)

55 40 4556 4 1] KoOwEOW OB 2024 4E7 A
Vol. 40 No. 4 Water Resources Protection Jul. 2024

DOI;10. 3880/j. issn. 1004 - 6933.2024. 04. 002

T — T E BB AR MK AT IR T 10 e
IRST Bl

wooFEY XREF,ROEC,ERE KA ®

(1. VT HE KA K g F Wi A4 FE B S S0 28 VI Bt 2100985 2. i R K ITAR P 540 R JRBFST % 7198 Pt 210098 ;
3. MR 2K SOK SRR E L, TL0 M 210098 ; 4. PES L RK XL H SRR E 1L B 210098 ;
5. KRB AR R KB B 5 5280 =, V1958 ma st 210098)

WE XSS — 5 BRI ARIER , AZ BN T AR R IR N6 R T K E RS &, R
ok BRE R | Pk B E AR R R B R )3 — L £ o RARFE S (NDWI) ik )3 — 4k £ 54k 36
(NDVI) ik 4& 5 AR RAZ U E 2 7 ik, 58 2 A P 48 ik fe g K K ) 77 2 2% K% Py AP BRI B 7 ik xd
AT LK BT ARARPR I AR R R K R 1) 7 2 AR GE AT & Bt R ek ol B3R T
— Rt 69 K KR oy ZBRA AR BUE AT T B AT 69 AR PR IGEOR . 2R A Bt B ek
PRI Ty ik T RIF R AR AR B = A 0wk & 3% B RSB A, 3R BOR R 09 - F- ¥ AR xtiz £
4.69% , %% %4 H 0.8579, #Bktffikﬁf%iﬁ#ﬂﬂﬂ‘i%% AR T 0.68% , 3% 24425 T 0.0539,
KEIWR: 30— F  KARIRICG 2 — W E 5 RARIE R T — L E ARG K KR 7 2 %R 0E &
K

FESES . TP79 X HERARARED A M EHS 1004 - 6933(2024)04 - 0009 - 08

Comparative analysis and improvement of water body extraction methods based on GF-1 remote sensing images//
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Water Disaster Prevention, Hohai University, Nanjing 210098, China; 2. Yangtze Institute for Conservation and
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Nanjing 210098, China; 4. China Meteorological Adminisiration Hydro-Meteorology Key Laboratory, Nanjing 210098,
China; 5. Key Laboratory of Water Big Data Technology of Ministry of Water Resources, Nanjing 210098, China)
Abstract: Taking the GF-1 remote sensing image as the data source and the Dongfanghong Reservoir in Tunxi Watershed,
Huangshan City, Anhui Province as the research object, five kinds of water and land pixel measurement methods, including
single band threshold method, two band difference method, band ratio method, normalized difference water index (NDWTI)
method, and normalized difference vegetation index (NDVI) method, were used to extract water body of the Dongfanghong
Reservoir, respectively, using the average method and the maximum inter-class variance iteration method, to explore the
improvement effect of the maximum inter-class variance iteration method on water body extraction variables. On this basis,
an improved maximum inter-class variance joint water extraction method was proposed, and the water extraction effects
before and after the improvement were compared. The results show that the improved water body extraction method can
effectively reduce the noise generated in image extraction and improve the accuracy of water body extraction. The average
relative error of the extraction results is 4. 69% , with a determination coefficient of 0. 857 9. Compared with before
improvement, the average relative error is reduced by 0.68% , and the determination coefficient is increased by 0.0539.
Key words: GF-1; water body extraction; normalized difference water index; normalized difference vegetation index;

maximum inter-class variance iteration method; Dongfanghong Reservoir
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Fig.1 Overview of research area

1.2 HiEskiR

RO KAE B R G Mk (http://ye. wswj.
net/ahsxx/LOL/? refer=upl&to = public_public) [ %
B K SRR T3 UK A TRERORE, S5
AR IT LK K AL &K K A T B A5 R HdE
mE 1 Fs,

F1 FHLKESFEEIE

Table 1 Characteristic data of Dongfanghong Reservoir

Kfii/m ks KIKEFRY K /m FKE/ KIKMIEY
. w? km? ¢ m? km?
289.0 0.1100 1.61 293.0 0.1908 2.26
289.5 0.1189 1.68 293.5 0.2027 2.36
290.0 0.1278 1.76 294.0 0.2145 2.46
290.5 0.1376 1.84 294.5 0.2278 2.57
291.0 0.1475 1.92 295.0 0.2410 2.69
291.5 0.1580 2.00 295.5 0.2555 2.80
292.0 0.1685 2.09 296.0 0.2700 2.90
292.5 0.1797 2.17 296.6 0.2900 3.08
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Table 2 Related information to GF-1 satellite images

5 IR KA/ (°) KT Hifh/(°) =B/ % KA/ m T AL/ km?
20140118 WFV2 37. 1464 158.365 0 285.98 0.97
20141015 WFV1 50.2403 161.459 0 288.10 1.38
20141020 WFV4 49.1001 170. 336 0 287.73 1.31
20141023 WFV1 47.3511 161.960 0 287.69 1.30
20150831 WFV2 66.8753 150.116 9 291.20 1.97
20151015 WFV1 51.2174 167.036 0 289.87 1.71
20151020 WFV4 49.4904 174.730 1 289.52 1.65
20151023 WEV1 48.0436 165. 546 1 289.58 1.66
20161111 WFV1 41.8504 167.133 0 289.09 1.57
20161128 WFV1 38.4654 170. 642 0 289.37 1.62
20170413 WFV4 68.1737 163.591 0 290.10 1.76
20170429 WFV2 73.0916 148.982 0 289.73 1.69
20170511 WFV1 75.4141 141.247 9 289.87 1.71
20171103 WFVI1 44.2272 166.516 0 289.60 1.66
20171219 WEFV4 35.9559 172.130 0 288. 66 1.48
20171222 WFVI 35.4304 165.017 0 288. 68 1.49
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Fig.2 Improved maximum inter-class variance joint water

extraction process
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Table 3 Water extraction area of two threshold selection methods unit: km®
REIERS K2 7 25 Ak

SA=) R i EIL ok P o ik ErL I P

RSB wi Novis: i f%g:z zgz NDWI 3% NDVI % Bk Egz zg‘z
20140118 0.97 1.42 1.49 1.38 0.76 1.21 1.17 1.13 1.20 1.12 1.00
20141015 1.38 1.39 1.37 1.38 1.49 1.43 1.43 1.37 1.31 1.52 1.41
20141020 1.31 1.34 1.29 1.33 1.32 1.31 1.32 1.27 1.25 1.33 1.20
20141023 1.30 1.23 1.20 1.22 1.41 1.29 1.34 1.27 1.25 1.47 1.33
20150831 1.97 1.57 1.54 1.56 1.55 1.53 2.12 1.99 2.10 1.90 1.60
20151015 1.71 1.55 1.58 1.54 1.78 1.62 1.74 1.69 1.56 1.80 1.66
20151020 1.65 1.42 1.38 1.41 1.68 1.46 1.52 1.47 1.41 1.62 1.46
20151023 1.66 1.50 1.44 1.50 1.80 1.56 1.56 1.52 1.47 1.78 1.61
20161111 1.57 1.51 1.54 1.51 1.69 1.58 1.69 1.59 1.51 1.79 1.53
20161128 1.62 1.54 1.54 1.53 1.78 1.61 1.64 1.59 1.51 1.83 1.57
20170413 1.76 1.22 1.21 1.22 1.23 1.27 1.82 1.57 1.79 1.43 1.29
20170429 1.69 1.47 1.43 1.46 1.62 1.49 1.92 1.86 1.76 1.74 1.58
20170511 1.71 1.30 1.41 1.30 1.67 1.49 1.98 1.84 1.97 1.84 1.66
20171103 1.66 1.53 1.51 1.53 1.74 1.57 1.61 1.59 1.52 1.81 1.59
20171219 1.48 1.47 1.46 1.47 2.07 1.60 1.43 1.40 1.39 1.66 1.39
20171222 1.49 1.56 1.61 1.55 1.75 1.66 1.50 1.50 1.44 1.75 1.51

IRASG KA HRUT5 121 B4 AR o 3 22 RE % I 78 159 LA

(SRS R 5 SO L Y R ARG, AR L 2 T

SRR RN 5 22 A E Y RAS 3] T R AT,
®4 FWIHBEERGEHRIER

Table 4 Extraction effect of two threshold selection methods

K ?ﬁﬂjﬁ&‘ %ﬁ%fﬂﬁé%ﬁ%
RN IRZE /% R? CPIRAXTIRZE/% R
NDWI i 12.35 0.0860 6.20 0.8040
NDVI ¥ 13.25 0.0413 5.37 0.8019
BB 12.19 0.1216 7.97 0.7058
PO B B 11.92 0.3063 9.54 0.6381
Wik B 2= A 9.56 0.2871 6.59 0.6367
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Table 5 Comparison of R* and mean relative error before

and after improvement

PO IR % R?
T R 7 22 A R IR 4.69 0.8579
I K H) Jr 2 %48 NDWI 2% 6.20 0.8040
F K0 )y 21848 NDVI % 5.37 0.8019
T KSR 7 25 A B L 7.97 0.7058
T K2 ) 77 25 R A Bk B B (i 7 9.54 0.6381
T R ] Jr 25 AR BE 22 (H 6.59 0.6367
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Fig.3 Extraction results of improved maximum inter-class variance joint water extraction method
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Table 6 Extraction results of improved maximum inter-class variance joint water extraction method and maximum

inter-class variance iterative NDWI method

e P RIS 7 223548 NDWI 3% At B R R 22 B A K AR B G

A/ km? FHXT R 2/ % A/ km? AAXHRE 2/ %
20140118 0.97 1.17 19.90 1.14 16.67
20141015 1.38 1.43 3.66 1.40 1.61
20141020 1.31 1.32 1.05 1.30 -0.60
20141023 1.30 1.34 2.88 1.32 1.52
20150831 1.97 2.12 7.59 1.82 -7.72
20151015 1.71 1.74 1.31 1.67 -2.81
20151020 1.65 1.52 -7.70 1.51 -8.45
20151023 1.66 1.56 -5.80 1.55 -6.61
20161111 1.57 1.69 8.23 1.60 2.22
20161128 1.62 1.64 1.02 1.60 -1.13
20170413 1.76 1.82 3.27 1.52 -13.76
20170429 1.69 1.92 13.77 1.72 1.83
20170511 1.71 1.98 15.37 1.75 2.25
20171103 1.66 1.61 -3.12 1.61 -3.45
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20171219 1.48 1.43 -3.88 1.42 -4.26
20171222 1.49 1.50 0.60 1.49 0.23
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Fig.4 Partial extraction results of improved maximum inter-class variance joint water extraction method and maximum

inter-class variance iterative NDWI method
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