T Sentinel-2 BRESAVHA/NKEIEISZE
R

AENY RHAEF L2 e T RA TR A2 TRy 72 AL
L2 BN K HEE S22, 2280 JE3 2410005
2.0 ERF R B S H U BRI A AT, bR 100094
BAEBHEM PLENRER AL, JE5 100094

. AT UEBERI KSR AR KK AR B, ST AN KR IR A6 RYRIE S
HERm, 255 HMIRA . Sentinel-2 TR £ il im0 25 18] /0 943228 10, 20, 60 2K, WUERNHI #2565 K,
P [ 0 2 [) 3 3 B i, RIS SR T Sentinel-2 2060 B (560nm) « £13213% B: (705nm) 241 4Mp B (842nm,
865nm) AT Ik Z1/ME Bt (2190nm) HIREIK ST 2, $ i T — Rl plk 201 K AR 48 25032 (Vegetation Red Edge based
Water Index, 8 RWD o XTELAHT TRERE . Bl @3, REGo0. Bl Kk 6 FlbnE— & x
W2, MMLEE FRERE T 9t RWD HH AR KRR SCE A B IR EAE /N KA R RCR o AR SO0 B T8 B T LR K A4
PRI, ORIt 2 7oK $8 % MNDWI (Modified Normalized Difference Water Index) £ Bk
&84 MBWI (Multi-Band Water Index) . H3I/KE2HUIE% AWEI (Automated Water Extraction Index) , BAA
T B WA R K AR S R e, S B DA LR VAR B K AR 4R IS SR, 45 H RWIL MNDWIL MBWI, AWElsh.
AWE s FTHI AR BEEL 25 293 50N 3. 6%, 4. 2% 12.2%. 8.8%. 19.8%. M&ERAILIEH RWI Bk Efm
MR RAKE, AR RWI FERIRK ARG SR B, i HAehs — e R B3 BR L AR A g 54
W B KRE BT, R, 76 2016 4F 1 H~2018 4 12 F W [AYER A HEER T3k 43 B
Sentinel-2 A%, FIFASCHEH IEEXHEZHX . MART X KD X =AM NR AR T 2 A8
ST WSS RO AR SE R8T RAF, AN AR X oy B, FEARRA SR, i, BEAAR
U7 (3&E AR E

FEER): KRSREL, KIRIEE /KiK., Sentinel-2, RWI, MNDWI, MBWI, AWEI

hESES: TP701 CEkARIRAD: A

PEEL b 5L B, AHAESX (7K AR B B R AT
18] = HREMTIEE (McFeeters, 1996) .
BER)IH— A0 22 5K R TR 2 MNDWI (Modified
Normalized Difference Water Index ) #& £
NDWI 75724l E, FIA Landsat TM K%
ZL4k (TMB) BT ZLAMNE B (TM4) $2H (1,
MNDWI RE8 1) 55 L A @ A i 52, w1
I X PR A B 82 1) 2 A G L IR 8OR (B
HFK, 2005) o KAARFEEL (water index, Wizo0s)
FIFH Landsat 7 ETM+21Z RN B 2R
S HOR S W 2 St 28 BRI A EL AR 462 IRk
o 78 5 A I YRR R R 5 P IR M 3 AT HL
( Danaher %, 2006) . 5% % /K {4 45 ¥

H A 28 &S R SR UK AR I SRR 2,
— RIS, X7y R E0A] B2y A S B
(M=%, 2010; Lu %, 2011) . AL R
2 OREZ, 2005; HHi4E, 2008) | B4
ik (BRAS, 20100 AR i #2501,
HA KR SREOER AN R T2 R - H R4
A S0 D) KA 4R B E A LR L
Fl: IH—4b 2 5K RFEZ NDWI (Normalized
Difference Water Index) , M55 1 fE# +-1E4%
A 7K A PR 25 R s, LA — M R R Y W0 e 7K A
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EWI (Enhanced Water Index) 2 F|H TM 5414
4R B (TM2) I 2 M B (TMA) Rl 4T
A B (TMB) ), JREAE I 7R3 I T
R X K R A5 S, ZFREIN A 2 T
KAKEMEEN (75, 2007) o 5 HTHE R
RUKAEFR 2 EWI G RE, BRUE T oibRE
G R B AT KA IE, #RREAR L HX 7K f4
BHATHREL (FRIRAK, 2008) o MEIER)IH—10 2%
S K & #& % RNDWI (Revised Normalized
Difference Water Index) J&7E K44, FE 4
T 458 = o A 288 TR Y AR P D R A A
(1, Rt AIbR LR BTSRRI, T A TR
B He 0 1A R B 25 K K I A C| 2R
&5, 2008) . HTAUKAEIEE NWI(New Water
Index) A& &5 & /K PR 75 T 21 4RI v 21 41 9% B TR
Iy E A TR IR S AR R B AR, NWIL AT RLER 4
THER B OKBH R B MU BRRC AR S5 45
R HIREN, HORSEEAR = CT R, 2009) o H#i
RUKAR$RE NEW 520 TM/ETM+ 21481
W LRI B (TML) Rl R 2040 B (TMT) i
(R B LUAE S0, AR BB REIS IR IF $2 L 5
SRAKPR, BT DAY BRHOTE 22 5 (R RS MR, AT i
W7 AKMBEEREHYIRIRE HH 55,
2010) . HBIKAEFEEIEE AWEL 22T TM
AR, AWEL 52 B ARl
BRI AR IR AR DA B2 25 3 B T AN [F) 1) R A
I B K 7K AR FNHE K ARG TCIHEAT e KRR BE 43
B H K, 2 560E AWEL ZERBUK RS 87
Mtk MNDWI EA S &S (Feyisa 4,
2014) . /KAKIEEL  (water index, Wlas) A&
TE Wiaoos HEEAM 52 H (1) — AN BT I 2 T2k
FI 53 BT (R RS IR, AR HUH 4 )
2 M 4y 2% C liner discriminant  analysis
classification, LDAC) i fie 44 I 2k X 2
T 2 EL B2 T 0 RREFE (Fisher 45, 2016)
Z W BOK AR5 %0 MBWI (Multi-Band Water
Index) , A% HI 55 Ll X ¥ 52 A0 & A IS4 0
(RIRZIE , [ R 9% DR H T K A 2% AR A2 A T =
A TR (Wang %5, 2018; F /MR,
2018) .

H AT A 52, HET Sentinel-2 2 X}
IKARSE UL AT 7 F . Du S5 55T Sentinel-2

e A4 o84 772, {8 NDWI Hit MNDWI
53 X e it R EAT T K ARSI, 25 SRR
510 m NDWI i1 20 m MNDWI #tt, 10 m
MNDWI 7] FH - $ B #E 6 1 K R B (Du %5,
2016) . Wang 25T Sentinel-2 %44, #H—
BT 2 g KR FE 2 (Multi-Spectral Water
Index) , 1% J7 VA8 05 A B 10 K ArHER (17K R B
%, BEA®ERE (Wang %, 2018) . Yang
T sentinel-2 L, E NIk K AR THE
MNDW!I 1 AWEI )5, ffifH] CEM (Constrained
Energy Minimization) H Fr& &k 2 fhrg s,
Pemn T AKMREEIUREE (Yang %, 2018) .
KNS DLW I FLIX, 55T Sentinel-2 Al
Landsat8 OLI %4z 43 il - NDWI. MNDWI,
AWEL. Wlos &5 PUFHK A8 B BOK A, FF
18 FH A A 3 5 TR K AR R R 4 SR AT R P
ISIE, FEH] AWEL FIWI RS B Bt e (F K445,
2019) .

BRI FCM BBEEA L
BT mar 2 A8 — P T AR A0 Y X 5k
FCM HR&Ek, RMNEH T ZEEAER R
R 7K A B EORS 308 7 1 3 K A 3 5 B LA e
B DXk 56 B AR T SR AT 5] B )
T b 2 AR AR 5 % T 55 Mk 75 LA AL ) 4 R AR
F A 8008045 58 FCM 5SS B ARGER " 0
R (PtmsE, 2019) .

IR, H AT EA ST R R R RS B
K2, SR R 2 A BORI KA, 4
58 KR B T R R BT A, ik 2 R EAN /N K
RIEE o 4N KR 2 I AR BUCEFEROR, &
ERMTHA SRS ZENRA B IR

ERiIpO et s -2 WY €N <]
LR E X, Jiang 5 (2014) 417K
e SORAETE TR /N T B 55 T 3
METCIIBR AN . DoKARB 2R,
BOonEUE & B ARKIER AN A S, T8 AL
IKAR R BOAE B B 13 8 . AR SRR 4
NIKARE SR GG TR FE R T4 T 5
AMEICH/NTET 15 AMEITIA/ N EK
i o AR LAAH/IN KA R 2 1 XA St
FIX, FR—FhEET Sentinel-2 FA45 (195 1 14+
YN KA R PR BRI o (A T AR
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AIE F T 40K A, T HL R K
A, ASSCAE A B0 AN PR I VA R i X 702
ANKARRN AR KR, T AR T /R AR R
4R,

2 HARIR S ITX

21 R

ARSI AIRIE T X 53 ) e 22 T IX L AR AR
WX KA X BB T MK e o e BT IX AT
WAL TR TN, Z845 5 E N38°43'~39°12,
E115°42'~116°24" 2 [H] s # ZR 0 X A2 0T 4R
WX T RR, B3R E i K TR IR
My, AL TBEPEEMARTTRORT, &4 A
N38°46'~39°44', E109°49'~111°6' 2 [d]; 7Kk
X 2 R E S RS —, A T
KT, &4 NI16°19'~116°26' ,

-
~~~~~

LA
p
. y D
e R ~ o
y o zx:-,_{,,.,v o
\,;\ #EH-B;/,,V% ';Fﬁ?k;\
L~ 7 Y =
- /

E33°57'~34°2" 2 []; T Mr7K e o [ 2K B p K Y
IKEEZ =, J& T RBUKE, KARSREUHEN 25 5
LT REETHEIN X, L4 N40°0'~40°6',
E117°25'~117°44' 2 ] . BARL B0 1 Fw .
AR HORE AN K AR 8 SR AR R TR WL
FERT45T 5 Moo HANT4T 15 MEooh
/TR B K o AR SCIZE E A A 22 X DA K
AR X P 2 K AR 22 AR /N S 3 AT
)T, 7E Sentinel-2 5214 FA% TR W 5
FE/NF 15 AMEICHIHRIKR &5 E A, T2 BT
X A R K AR DL VR A 4, AR X
BRSO AN - P T e v
A /NIOE, S EUKMA/ NIRRT, KA 5t
ATy X 5y o BEAG PRARA X LA BRI X o T
RIBLZ YR, DERBEGERAIHTRE .
RALLEIEM, TR KANVINEIKST, [FET X
PR . S s T VR 2 Ko, Rt
DX P9 DK AR 0 /IR 7K AAS B LIRSt

%
0 5 10 20 KM

K1 xR (RGB:8. 4. 3)

Fig.1 Study area schematic

2.2 ERRBUE

Sentinel-2 T2 2 6 1% 28 S8 2 8] 7 %
#3410, 20, 60 K, BUERSH/3HE% 5 K,
I B AN 25 (8] 2> MR B, Sentinel-2 55 13 A
BB, H Btk B0 K 560nm. 41
I B K 705nm. ST AN B O K
BFAT A 842nm F1 865nm., K I LT AM
EXrRuL K 2190nm (ESA, 2015).

PRI ZEH X AR AT X KA X 2016,
2017. 2018 FHEK =2 Sentinel-2 AR HAT
KSR T, Horh, HFEN4~5 H, HFN
6~8 H, ®FEHN 9~10 H. HTHELHIXIE 3
5t Sentinel-2 5248 FLAL, A5 FHIRR 2 oy 414 1) I
SR BT & (Sentinel Application Platform,
faiFx SNAP, FRA 6.0.0) X [F]— K [ §A5 3047
BRI PRZRAT XL ZKIRAT DRI M K R e s 43
1 5B ESR, NTEER. THKREMNLE
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FE2018 11 A 1 H 1 58, k1 43
SR . TR RBIIE SNAP BT & T
Sen2cor Ffff (A 2.5.5) #HATKAKIE,

BRI, BRUL w, LT A 2

SR Ris MG 18 ] SNAP 7 & 3244 1) 5 R E
Bk, B A RS 20 2K (7050m. 865nm)
F160 2K (2190nm) HIEEL, #ERFEF] 10 K
SRR . BARRIRARER IR 1 s,

* 1 IREREER

Table 1 Xiong'an New District Image Selection Schedule

X3 = 20164 2017 4F 2018 4¢
5 13 4 /18 5 H 23
pr— +H H13H H 18 H H 23 H
X 2 6H2H 6H27H 6 412 H
% 10H10H 1W0HS55H 10 H5H
4 H 29 5H 24 5H 24
- s H29H H24H H 24 H
X =l 8HT7H 6 H13H 6H13H, 83 22H
% — — 10 H6H
o 5 H 25 4 H 25
TR # H H R H
X =l 8H28H 7H?24H 6 714 H
% 9H17TH 9H22H 10H2H

3 Jjik

3.1 FERE

AHEH T —FhH K KAATE S RWIL, E 1]
T Sentinel-2 $2EX AN/ N KA, KRR IER

(R, (560) + R (705)) — (R (842) + R _(865)+R_(2190)

MBI TR AE AN, A TR

RWI = ) - R"(560)+ R (705) - (R’ (842) + R’ (865)+R’ (2190)) (1)

R, (560) + R (705) + R (842) + R _(865) + R (2190)

Hr, RWI RSB g K444 Ris(560).
Ris (705) Rrs (842). Ris (865). Rrs (2190)73 5
4 Sentinel-2 %5 3. 5. 8. 8a M 12 Jk B [{I3E &
AR, Ry H—LARHE 5 I8 B ST 2. A
S AR AR HCR F B B LU T 2, Bk
AT H— A EE, BT DA — e A2 BT bR T SUE
AL

HT5rHT RWI F8ECR A2 T LUK AR
R LT A R X Ay oK, X LR S AN ]
BT b ) 8 R S B AR A — A A . SRR
Sentinel-2 515 173 AR BUK AR . B3R B
REBIG. Hsg. BE&B5XKE 0 50 MR

TG X R S 2 S 28 43 ) B ELAE iz 7 1)
RSN AR, SR JE R DL & B s A, i e —
PRI 2, RYse RFEE 6 FhHEMAE X B
%5 3.5, 8. 8A. 12 B L1 R Wil 2 oo

B5 (705nm) Al B8A (865nm) i B &
Sentinel-2 45 B A Rk B . FTLAE H, 1
NPEIREL BS JEL KR R B m T4
fih FL R A, BAE L0 30%. 1 A% BSA
BB TKARH R B RART HoAth Fifh ), %4
fHZMIK 20%. BEAL, KR R R & T 3
ftb TRk A1) B3 PBAE A T R, KA
1) Rt B AR T oAt FL AP HbA 1) B12 38 B A
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PER T U8, T B12 B BUE AR 110 R
R, BERBONTEMZER. BIR, B8 JHE
R Z2 7 AN HARVYAN BB 4K, AHZ7KAA
) R s AT oA FLFl A, DR A4 R T ok
o i, AKAEXTRE RWI BEE KT HAhth
VI RLT RWI

BARME 2 FiEIR, KRR RWI A IESL,
HR KA BA R R 2R, SEBR E/KRE) RwI
S5 A BB A U, (HR KRR RWI B
23 FEH Al & P bR

RWI AH Eb A P B D0 AR 7K A4 48 45
NDWI #1 MNDWI FHEE, ] DA 2 15 H1

NDWI J& McFeeters (1996) 2 /KA
ek, A

(band 3-band8)
l=—— 2
band 3 + band8

Forf, NDWI S VH— b 22 oK R e 4,
band3. band8 JEf#H TM %5 2 FIZE 4 S EL
(0 4 2 SR A N, AL band3.
band8 43 511>~ Sentinel-2 55 3 YR BXAIEE 8 YR EX I
TR S I

MELE A3 BT BLE H RWIR A T 5 /MEF
TEB B, T NDWI AUACR A 71X 5 ANMRFIES
BUH B, B R 22 0K ) B3 BN R s
ZE AT/ INT) B8 B, (R B3 S BLK R
5 B8 M ZMH, A LWA L (B3+B5)-
(B8+BBA+B12) 1 2 1H FIT T 1 1 7K Ak 5 o A th
L/ N E=E s

MNDWI SZ4RIREKIE NDWI J7 32 (1) A

NDW

BRI KRR EL, BeE ) 95 R AT ST
SOMEL, T IIX B S T B 2% B B A B
. Axh:

(band3-band11)

MNDW| = —MMM8Mm™M — 3)
band 3 + band11

o, MNDWI o i) — 1k 2 5K i
5%, band3. bandll JFEf#EH TM/ETM+HIE
2 FEE 5 P B LR SR ZAE N N, EAR L
i band3. band11 4374 Sentinel-2 55 3 Ji BFI
11 BRI E . WCL BT VR
H, MNDWI RF T R 22 50K B3 P B,
M= ANFER A BB, L 2 DMRER B
MNDWI 7K ARSI R BV %25t NDWI 5
i, (HRAR 2 RWI 7% .

TEERM R, XFVEMIKAA, 705nm 1)
SO, JUHR S E FRKAR, 705nm
BHE oA —N R, W 2 B, X T
KA, B5 (705nm) Kb 138 8% S5 S5 20 AH XV ok
KRB, S{E1EE 2 # B5 (705nm) 3 Bt
IR R s 25 5 5 HAh M) AR JRVE , AT
TR K AR IR BURS B o Ak, B S SR A S
PEH) RWI J5 7256 T VE MUK R [ 3 R SE 47
X TIBE KR RO 208 72 o BT AR SO B
Tt 5 X R I 2 XA X, =S X P 1)
Hh R AR AR AS B TIE T KA, DR A SRS
KA v KA BORR AT H A

01

A— LRI ST R rs

o
o
a

KAk
B
= JE4

> RAGIT
*-BA%
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P 2 6 Rt I — B 3 (BLBEZ BT X Sentinel-2 S245 911D

Fig .2 Normalized remote sensing reflectance of six kinds of features (taking the Sentinel 2 image of Xiong'an New District as an

example)

3.2 EfEIELE

Guit T 2120 Z DR IR R,
RZE 2 T DX 2 K R AR I At 42 1 R £
BBl K 37E-0.2-0 2 [7],

— MR, N TR AL, TWEA
TR, TR B K 4 K A )
e i/ L8 X IR R s AR e A 10 43 1
MOR. 260K, LL 2018 4FEMEZHTIX FE K
BAR MR NG, HFFERGMEH RWI
J7VEHAT KR SR U B P 2 BRI, 7K A
BB “IEfE, #£-0.2 £fH. BEMKE
BT B g, KRB RS, H 2

(a) 2018 4F 6 A 12 HifEzeH X HE X 45 RwWI E%

(a) RWI image of an area in Xiong'an New District on June 12, 2018

BEAE-0. 16 7247, FKEEBMEAE-0.09 Zifi.
FLE AT X I 30k 43 07 2 R 5 2 X AH
1Bl

AR ES] RWL KRS EURR I 5 42 8
F, ASCSEILT BRMER B 3NER, M TiaH
ME . B RV AT R B 3k
(ISODATA), 732K Ja %t &N A B AT H
Al W REEA AR T HAR A S, %k
SR KRR IS B, G T N 9 e e
SR ERBELME (A ESE, 2015). Wik
3 PR

(b) AR 7 IE5R

(b) Unsupervised classification results

3 ARME 7 IR B Shik s R

Fig .3 Results of automatic extraction of water bodies by unsupervised classification

3.3 Mok AR AL A

ARSI RWI AT Y iy FH B K A B B
J7iE, 4y MNDWI. MBWI. AWEInsh,
AWEIsh, S48 NDWI /2 5 LA 7K AR B EL
Jii%, AR B KRR BRI B R MNDWI
7%, PIHARSN T H T MNDWI J7iE R4 5.
TE R FH Y Fot 77 325 B 405 LA K S0 I i 1D 3 U I
SFEAE RN

MNDWI 7 3.1 %5 A 4RI A1

MBWI & Wang S542 H 1 2 I BoK i 45

H, Befg i8S L XY R A S AR T 1 R
Wi, ]I BE % D Hh 1 R BH 2 AR AR AT 7 AR Y
ZEER I . AN

MBWI = 2band3—band4 —

4
band8a —band11—band12

Ferpr, MBWI A Z P BUK A SEH, band3.
band4.band8a.band11.band12 J5f# i Landsat
8 OLI #E /% 3. 4. 5. 6. 7 WBIHIER
AR RN, FEACH band3. band4.
band8a. band11. band12 45>} Sentinel-2 £ 3.
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4. 8a. 11. 12 JEBIAIREIR AT 3.

AWEI # Feyisa 2542 H 1 H 3K e ELdE
K IR ARG AEAFAE SF AR A (S O T
gD — S K SR BURS L, [N 4R A
FORRAEL, B 1 B B 2 A R IS 1 0 DX
AT E. A9

AWEI , =4x(band3—band11)— 5

(0.25x band8+2.75 x band12) ©)
AWEI_ =band2+2.5xband3-1.5x

6
(band8 +band11) — 0.25 x band12 ©)

Horf AWE Insh AT AWE sy A [ Bl K AR 472 B fE
P, bandl. band2. band3. band8.
band11. band12, 5§ F] Landsat 5 TM £# i
51,20 4.5, 7 WEHLER AT EAE RN,
bandl1. band2. band3. band8. band11. band12
43914 Sentinel-2 158 1. 2. 3. 8. 11. 12 ¥
BLHIRB IR S 5t 28 . AWE lnsh 38 FH T 35 1 521
Yist, T AWEls, 2R T it — 251 Bk AWElnsh
P b 5 5K E BIRE IR, &M T
M2 35, {HAE AWElsy 206 8 SO 5%
PRI, k. &, RICETFERAAK.

3.4 FHBEITMNIERR

N T R IIHT LR R A SE IO R JEE
AT R ZE 7 Hr A e

A= t ‘| *100
=T )

0

Hrp A RRESER, o NN T HWMIRS
BTN, KA SR ECEE S B TR

PN RWI KA TR H04ES & JF B 2K 15
FIKARIE R, EERESTRE, 46
N LB WA R ARG B K AR AT S BE VAR, 6
FEVEAN Fabn SR BRSPS Rtk
K5 . Kappa 2% 4 Matr, AxFERE

F RS P.i :% (9)

RRIE p =P
= P

Kappa &%4:

Py P> (Pp.)
p’ _Zin:l( P P.)

Horr, py BBl ERERE, pj oKL
PR o § AN ST HE T ER § 2R 5 1
HRER ST P T SEBR M 28§ 2R S
pui TN FORE R, pi RN R A R
RSB IS EE i 287 AR RS pie
RRDEFERIRE | BREAL  pe B
PRHEEE, o RN BB R A 28 k SRAIsE
DR RS k P A sy, Hoh ko
1-n,n NERIZRGNEL, p NFEAR LS Kappa v
Kappa Z 4L, p+i & SEhRu 28 i R e,

Kappa = 1D

4 75 B

4.1 tEEIEIE

NT B AN KRR EUR RS RS, 1 HX
Tt 223 DR 43 XA RS FE BRI, anf&] 4 Fir
TNo

W6, N HMARE KRS msEs,
NI B AR . H AR RS 21 (RS B /K Ak T AR
R 759721, 1m?. TEXEFREGUE X, RWIL
MNDWI. MBWI. AWEls. AWEls, [T AR
FRELZE 3 8 3. 6%, 4.2%. 12. 2%, 8. 8%.
19. 8%, RWI 773245 2 A de eils FLAH, =
ZEH /N

i RWI K A48 £ 2 & JE B 2o 2
19 BNKARFIAEAR AT, BARR 0 EIRSEE. H
FURERE . RS . Kappa 2% 4 MBS
Nk 2 from. MERHATLLEH, RWI 7R
Wifabr 3 b e ks, A R .
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R2OEBER

Table 2 Classification accuracy table

B3 BIERE Ok FPRE Ok BERE Kappa B%
RWI 94.19% 86.58% 99.19% 0.94
MNDWI 91.89% 80.93% 98.93% 0.90
MBWI 92.31% 71.96% 96.77% 0.88
AWEIg, 93.91% 69.20% 96.37% 0.85
AWE I sh 91.66% 63.86% 95.54% 0.76
2 E
= S
g i
% -
g z
2 %
g E
2 8

0 .5 1 2

KM #1%: 2018410 H5H Wi fw2 Mg

H VLR PR K A

K 4 ke sUETE R B L4 R (RGB: 8. 4. 3)

Fig.4 Selected verification range and visual interpretation results

4.2 AT EIRBUKIFERXTEE

DU 22 317 X FS FE 06 IR X A5, Sentinel-2 b
BB 5% (B 5a) AU R K RSB 1)
PR AP 5 s . MNDWI /KR $E 5 B4R
bage:sitky/ o] i AP GRS SRV E PV
18 FHREONA R, FF H 2K AR FIK 2
TRA G TR N A KA, ORI 5 fis .
MBWI 7K A4 F HiH B[ 7K A &5 SR 50 L st 4 IR
i/l R A1E 5d BT o AWElgsh Joi2 24t

FRINTT AW, AWEIly 25 KRRk
BRRAZ G AR, SR 5e fi 5f
7R o P P 20 G BR [E R [X S5k A 7K A 2 S T
LAt RWI JTVETE LRSI R LI,
P Hp T 0 R T X33 P K AR S & SR AT DL
RWI 75 3555 4/ AK AR 1R 7K A 320 A 0 1) X
PRl B IEANEE SIAE s ARliiy NN T )
DA RWI J5 7 RBA% 22 Bk A A IRV & 15
JCo
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Fig.5 Map of local water body extraction results in Xiong'an New District
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Fig.7 Multi-phase water extraction results in Xiong'an New District (The rectangular frame in the upper right corner of the figure

is the result of partial enlargement of water extraction)
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Fig.8 Multi-phase water extraction results in Shendong mining area (The rectangular frame in the upper right corner of the figure

is the result of partial enlargement of water extraction)
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Fig.9 Multi-phase water extraction results in Yongcheng mining area (The rectangular frame in the upper left corner of the figure

is the result of partial enlargement of water extraction)
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Research on Small Water Body Extraction Method Based on

Sentinel-2 Satellite Multi-spectral Remote Sensing Image
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Abstract: The water body extraction algorithm based on satellite remote sensing is mainly aimed at
large and medium-sized lakes or large rivers. When applied to small water bodies, it is easy to misjudge.
The multi-spectral remote sensing data of the Sentinel 2 satellite has a spatial resolution of 10, 20, and
60 meters, a dual-star time resolution of 5 days, and a high temporal and spatial resolution. Therefore,
this paper uses the sentinel-2 green light band (560nm), red edge band (705nm), near infrared band
(842nm, 865nm) and short wave infrared band (2190) for remote sensing reflectance. A new water
index algorithm (Red Edge based Water Index, RWI for short) is proposed for the extraction of finely
water. The normalized remote sensing reflectance of vegetation, shadow, building, mixed pixel, bare
soil and water body is compared and analyzed. The mechanism explains why RWI has a better effect of
extracting finely water body than other water body indexes.

In order to quantitatively evaluate the advantages of the RWI1 water body extraction algorithm proposed
in this paper, this paper compares several current water body extraction algorithms, including the
improved normalized difference water index MNDW!I (Modified Normalized Difference Water Index),
multi-band water body index MBWI (Multi -Band Water Index), Automatic Water Extraction Index
(AWEI), the water body extraction results obtained by several algorithms and the area statistics of the
artificial water interpretation of the water body results are calculated using the error formula to obtain
RWI. The errors of MNDWI, MBWI, AWEI, and AWEIsh are 3.6%, 4.2%, 12.2%, 8.8% and 19.8%
respectively. It can be seen from the results that the RWI algorithm has the highest accuracy. At the
same time, through analysis, qualitatively evaluate the advantages and disadvantages of several water
extraction results. From the results of image extraction, this paper proposes that the water boundary
extraction method extracted by RWI water body extraction algorithm is better, which can eliminate
mountains, building shadows and clouds. The effect of shadows can somehow eliminate the effects of
mixed pixels.

At the same time, this paper carried out multi-temporal water extraction in Xiong'an New District,
Shendong Mining Area and Yongcheng Mining Area. In the time range from January 2016 to
December 2018, a total of 43 Sentinel-2 images without clouds were screened, and the small broken
water bodies in the three areas of Xiong'an New District, Shendong Mining Area and Yongcheng
Mining Area were selected by the algorithm proposed in this paper. The distribution carried out
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multi-temporal analysis. After statistical area, it was concluded that: Xiong'an New District has the
largest water body area in spring, followed by summer and autumn, and there is no significant change
in water area in Shendong mining area and Yongcheng mining area. After careful observation it is
found that the results of each phase are very good, the boundary of the small water body is highly
differentiated, and there is basically no misleading or missing, and the algorithm has good applicability
and stability.
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