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Abstract

This study is based on the Landsat 8 OLI satellite images, and uses 5 lakes as sample, which are
Dianchi Lake, Fuxian Lake, Yangzonghai Lake, Xingyun Lake and Qilu Lake, there are all located in
the central region of Yunnan province, and Dianchi Lake, Xingyun Lake, Qilu Lake are eutrophic
lakes. The accuracy of NDWI and MNDWI index for lake water boundary extraction was compared.
The results show that the near infrared band can distinguish vegetation and water body better.
But it has also brought the algae covered waters that can be mistakenly identified as vegetation.
Therefore, the water area of eutrophic lake extracted by NDWI is smaller than the actual value.
The infrared band is more sensitive to moisture content. Using this index in eutrophic lakes can
effectively distinguish between land and water, eliminate algal interference. Therefore, the
MNDWI index is more suitable for water boundary extraction in eutrophic lakes.
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1. 518

W T RO R I 2 B —, o BB ] R R K ORI o S L D08 v T AR ) AR
At NSRBI R 3 B R . H AT I T AR AR A ) 2 T BOR R A TR B
Ko FFHREUHIAKARE SRR BB AR 2 . EREEIE I, HMWFEE USGS JFi Landsat
TPREEHELIK, Landsat £ 51 PR B et S R 3RS T T2 R A [1]-6], FIA i R FIEdE, PR
WEFEM 1972 SEE AR AR B I . AR /K AAAE B4R R 518, 1996 4E, MCFEETERS [7]
P T RIS R 2T A BE AT TS0 NDWI Fa EORFEBUK RS 2., Z P8 ERE BT (1 X J3 Bl Hb AR 45t A0
KK, [E4E Gao [8]H4RH 7 —4 NDWI 5%, Hit& PR BT sbik B, 5
MCFEETERS HIJ7EANE, {EIe51dr 2 A[E. 2005 4, 4R AE 2 i NDWI 5 5((MNDWI)FEEUK
A5 219, ZIEERE W BT IR B A X B, LRBGE A P T I3 K K AR 3R B . 2011 4F ZHANG
Fang-fang Z5[4] R 72 R A 2016 4F Haibo Z5E[10]FIRF AL 45 181 S0 FF Eid W A, 2012 4, Campos 5 L4
T ERG ) = FK AR B, AN MNDWI A1 Gao ) NDWINIR/MIR #JHUS T 88U (IRCH, 1M
MCcFEETERS (1) NDWI R % . 2015 45, Gautam 55K FH 2 N /KAEFEE(NDWI. MNDWI. WRI)FI &
AP K-T 283 i 77 1A 52 BUED FE Bangalore HBIX 7K & [6], K A& MNDWI 48 %0 i i 45 SR 56IE
HERBIRSHE . 2017 4, RIME[11]% T AdaBoost 51, 5 7 Landsat 8 OLI HEHUKAR K51
P& o [F)4F, Sarp, G, S5 [12] I FL N B UK PR T 14 75 12 ok i 255 M s BMEC IR 5 322 SCRF Al B AL NDWIL
MNDWI Fl AWEI .

BE NIAEF= ARV RIS e HE A, SECINE E IR, X BN BRI B
R —o BT EEFRORHAEERIRE R, WAREZE A — YR, St FookE
Wi iR, ARAE AT AW 4518, MCFEETERS (1) NDWI FRIHAK Y MNDWI 2 B 28 L (1t /2 A 4 B
PR KRR BT, AR X PR K A8 O T U & 7 TR AT 7K A4 12 57 00 R0 I3 A6 AH QB BIE L4
. ARFTCRIU T = A P ESHLX 1) 5 NETAE N O R, X 5 NETA B E . BHS2E . Sl
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W ACREAAN R W, HREI . AR R R AR R . SR €91 TLEIBh TR
WA R TR A T SRR, N LA A SR N a3 %, SRI5HET Landsat 8 OLI 5218, Lk
& NDWI (TS5 NDWI 1324 McFEETERS ) NDWI). MNDWI PRl /K AR5 SR BOS a7, 4
e BRI LR EE, SOE G T & B IR MK AR SR L 5 2
2. BIES5H®
2.1. TRXERAR

PLFEAF X ) 5 ANBAMEE AR, Hrh iR = a RS R I, R EEsNE, W
TRIEE BT EWRX, ACE MR R K0 32 252 204 5515 IR 00, /a3 i A S 22 B0k i
TS, M 2001 SETFUE, FEISEMEME R KA[13]. BH AL TR 63, 2013 AR Mifa et
287K 5 B [14] o PEALTAL TVt LA RS, 2 4 [ T AR B oK H K AR 75 R /K TE , K0 A A8 TR IRTE
[ KPHIT[15] [16]0 2 mWih AR, it b, B ZWr/KiE SRR m e, 1995 48 =
TP B E, IR, FSEMERR R KA, 2008 SEIF R T HIRSOE TRE, Poilisl ik ik 2
=, B TR B KT B 7] . AR T R I LIRS, S R R, s R
B E LSRR, AW A KER S, 2RO IIEE g, H TR T - R E R
WA, AR AN H B K[18].

2.2. HiEiE R sLE

AHFFER ) 30 KA #EZ 1) Landsat 8 OLI A& Ea% HISL B AE it BRI TB R AR IR, RE T Hiz =
[ £ 4% 2 (http://www.gscloud.cn/) . K 0.6 K4y HEZE A3k sH AR Gl “91 T EIBh Tl hin” B fF3k
PIVVE R IGAE IR, 328 B A B R [R) — R A0 W B (G S5 R A TR 7T, i &R, %8 2016
11 22 HRZ BN R . Bt i sNE RS H 2 2016 45 11 H 22 H, BiEME
G E% H IAEE 25% H 0L 0 2016 4F 12 H 26 HI, MZE—AH . Bk, ABFF T E b AUE FH A
YE R TR G

X T Landsat 8 OLI %4, NI L2 =5, DAL KA UTRIE. BT A AHFZET
HREIERIE S, L, KRARIESAT D, ABFFERT Landsat 8 OLI 5% KBV S & br 5 #E4T FLAASH K
SRR IE R TALBE 7V

2.3. iR E
KARFEECK R IR A [7] [9]:

NDWI = (Green —NIR )/(Green + NIR) (69)
MNDWI = (Green—MIR)/(Green + MIR) )

Hrr, Green NEHPE, NIR ANILLZLAMNEE, MIR AH LA B

MRS B AR E IR AN KA TR E T SCRR AT B IR (T E B R B, TS SR T 0 XK AR, T
0 P Aftith. Rk, ABFFEEC O ABHE T KALA . W TREUESHZRAL, KA BRI T772 K
IS, FH T SRR K AR i s s 45 R R

AR FAL FH IERAEA “91 TEIBIFAAR 27 - ENVI5S.3. ArcGIS10.3.

3. ‘RS54
W 1. B 1 FE 2 firos, E#EE2RTE & AR B KA CE =), NDWI R B % K, MNDWI

DOI: 10.12677/ag.2017.76074 734 HOBRBL2ERT


https://doi.org/10.12677/ag.2017.76074
http://www.gscloud.cn/

TR

z 102°40'0"E 102°50'0"E 103°0'0"E z 102°40'0"E 102°50'0"E 103°0'0"E z 102°40'0"E 102°50'0"E 103°0'0"E

s 1 1 h z 5 | 1 I z £ | 1 I z

1 15 & 15 & £

g N : R N s & N &
g ) )

A WO O A A

2 z % z £ z

o ° Y ° o °

s g2 g B 8

3 ¥ T %
S 3 B

K4 Pl 3] Pl 3]

z [ wkm-oreEms | | [ shrskim-Nowt . £ [ sharskm-mnowt .

& g ¢ & g &

e < = P [+

S DA D 3

& fili 3

g Fa i z g z

81 g 8 g 87 g

§ g g ¢ g

b § 3 $ S g

fi L = 5 & g z § z

g i E W - Wz Q & 8 &

B S 5 & g 2

B DI DI g
% B B

z 2 N

5 e £ 5 g & - g

21 Lo ] s ¥ iR W s 2 ﬁﬁiﬁ\ =]

S P & D T p

M1 Ikm Km T T km
0 5 10 20 30 0 5 10 20 30 0 5 10 20 30
102’4‘0'0"E 102”5‘0'0"E 103“")'0"E 102“4]0’0"E 102“5‘0'D'E 1 03“6'0"E 102°4‘0'0"E 102“5‘0'D"E 103“‘0‘0"E

Figure 1. Water boundaries extracted by different methods
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Figure 2. Comparison and analysis of two Water Index and reference images for water boundary location
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A DABUAHIR A B /K AR i AR ISR, & F T & 8 FR A A R /K i SRR . sx T 88 2 i T AR A8 (13
Hy P AAETEEI X AR, 38 5 NDWI B ER 22 1 X 46k 32 B T3 2578 5 1 X 4, 3% s MNDWI
R 22 1) 3 B XA TR I K

R A TG E H W2 2016 4£ 11 H 21 H, SAMARMHMZE K, BT EIHHXA
R, BAAWEALE RN MNDWI S s (14 Ac 78 Wi Th AR5 B SETRTARAR ZE 1R /0N, (EL AR 35008 DX /K3 1) 7
BB HERK, XREFEAHNEGRBMEENE —K, HETRMEM, SECRRERE, mmAEA
AL

AHFF T T LI I B ), o M HAE A RIS B P Y I %6, e b R &5 R = R A,
w3 Fron. NDWI F8ECR FAKIRTESOR FIE L AN 2 [ I S 22 57, JFRIF T4k 5 a fEIR 409k
BB SR Z R RAE, RS AR X 3 I IKITE SR B ST 2 R, B VIR AN, AR
MK, TSGR BN SN 3 T LM B I SO 28, S5 B KT 0 1, T4 3R a FESOIRE
SESRFIRS ), TEITLLA e BOA SRR S5, FERRE X3, 4R I B 1) R S ek 25 0 21 A1k BE 11 e 558
RAFRN )RR FE, IR KT X 73

BT NDWI 5 500] LA (1 X /3 R AR AR X a5k, T8 2878 26 (K38, A A R R 0 A e e DX 3
T R T AR IR S . FEEIE A R 2D AN (SWIRL) B BE, S CAE P H 6 1 i B 3 B4 1.4 pm 1.9 pm

Table 1. Lake area and accuracy rate extracted by different methods
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MNDWI NDWI
W 91 map (Km?)
A (Km?) EFiZE (%) A (Km?) EHiZE (%)

F T 25.10 98.90% 23.07 90.92% 25.38
VAN 288.28 99.96% 284.83 98.76% 288.40
BH % i 30.07 99.52% 29.82 98.68% 30.22
Al 213.98 99.64% 213.64 99.49% 214.75
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Figure 3. Spectral characteristics of different ground objects
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