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i 4%, 2020).

P R B 5 R, A B W R
B IHE NN, AR RILER . REEY
2o PRV R A Je DX Sl 22 O 4 O T HL A 28 R R A AR
i (Yang %8, 2021; Li%, 2018). il 2 b7 bl k%
KT ARA o 2, AR X A K AR s A AR
OSSR (R 4, 20125 25K
45, 2009; WFSCH 4, 2017; Wang 5, 2022) .
HAT, KEMFFEH F MODIS 514 # Landsat 5242 I
JR I 2 1) K AR AR AL B BRI, RS S
ZEPES RSEW, SO HR GRS, K
Z B 58 4 A R B P R AR B s T R K S e AR AR
EBrE . filan, 225 KI5 (2010) FIH MODIS %k
P 7= % 2000 4F 3 H—2008 4F 12 A [a) i 22 15 X 7K
AR AR AR AE AR AT T I A B AR
5 (2015) i FH WA B 432577 16 M\ Landsat 5214
P2 UL 1996 4F-—2014 4 1 Jg2 ] 3= 2K 80 AU E B,
G5 B % DX A N 28 0 R X K Sk T AR A A 1Y
S AT IRV . BRI ST R UR AT I JEE T 7K SC
A TEE TR, SR, BT MODIS #4528
] 43 3R A%, h 250 m, FETEIR G40,
SEOKREEBORE B WK ; Landsat 5218 HA5 30 m Y
ZS AR, (HJRE R BER AL, HAES %%
=N E L KA, JC3E T W
AR EYAE N e H N ah A28 (Li%E, 2021; Yang
502020, ERFEE 4, 2021; AWKIE 45, 2019;
TKAE 45, 2017) . Sentinel-1 7535 TR KE . 4
KRESAEWETT, N5 2B KM Z 0,
i 3 2 W IV K S, R T T 2
AR AR BER . A W5 F H Sentinel-1 5218
XoF Yl B W AR AT K SR AR AR AR MR, i dn . 2R AR
(2020) #E#H20174-6H4H . 6 H28H . 7TH10H
DL K27 H 22 H 4 43 Sentinel-1 5618, X B2 X
BHEAT T R K E AR B RIS 8T Xing 5%
(2018) {ii JFi| Sentinel-1 $Z 4% 4= i 10 m 53 FEF (1)
2016 45 B0 A BE M KB, W TAE P 3k
KENZ; Zhu%: (2019) FH] Sentinel-1 515 41 L
KEVE R, 4387 T 2015 4 6 H—2019 4 3 H il i
WK SR A B AR AR A . X SRR PR B 5Y 2 S XA
JE W AT Z2 i AR Bl AR K S8k i AR Ak 43 AT
{E R BB 76 B B 1] )3 ) gl 4k 0 PN /K 38 L 8h 25
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TR AR FE, FERFEL 5 BREA
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o ZWNALIRFRMIAE G, IR AL K
HEARKIL TR XA A 21l 16.8 °C, P
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R 2 RSB s ), ) Ja 30 1 AR AR A T
Sy, KB FRAE 7—8 Aok, 7811 A—IKR4E
2] i (FELAE, 20205 Yang%, 2020). H
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FIIEARWIRES o A T 04 T M T A R T ) AR
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2.2 HIEE

GEE (Google Earth Engine) =¥ & HA K
0 18 S AR R AR s VERE RO TSR RE ), PR
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4% 2017; TamiminiaZ¥, 2020). AWFIERHEN

http://www.cnki.net



2518 National Remote Sensing Bulletin

#RCFIR 2023, 27(11)

FE GEE 45 4 1 (1) Sentinel-1 TR A% 4% , Sentinel-2
Al Landsat 8 Y6 F ARAVE N WF 5 5ds , 5471 B2 )
JK ST AR Y A ORI A L 2017 4R —2020 4F 1Y
Sentinel-1. Sentinel-2 Fl Landsat 8 T1 & {3214 80
ARG LI AR B 1 R o

K1 BEFE XA

Fig. 1 Overview map of the study area

Sentinel-1 H 2014 4% 4 J1 3 H & Jf 1) Sentinel-1A
2016 4F 4 H 25 H & 14 Sentinel-1B P i TLAE 5
Gk, JBTEHXMPEERTE (Torres 5%,
20125 Li%, 2018). MU TR E UM 12 d,
PIATEEANED N6 d, RPN
10 mx10 mo Sentinel-1 #£4F C J Br & i fL IR & 1A
SAR (Synthetic Aperture Radar), $&{k VV A1 VH P Fh
Wt Ir=l. CAHFRKIEBBIFEERY], VV IR
TS BCEA TR 45 R (Twele %, 2016
Markert 5, 2020). B, ABFFRACRH VV AL
R HEA T /K B B4, Sentinel—1 78 5 A B2 39 (1)
SARTT o PR 2R . — Tl 58 42 i IR B ) 1Y
Sentinel-1 514 (& #K A Sentinel-1 F) , HFHEH
BASWIX A, BRI HERZ R 12d, T
TSR AIE L, S ECELE I H A B >12 d;
I3 — PR 43 78 55 1 W 1Y) Sentinel -1 F21R (fATFR
M Sentinel=1 P), “NAEFH T-1I 2 #9 IX sl K 4442 Ak
MIBESE, AEE AT U] T4 B B 38 1Y 38 43 X S i)
JKARTE AL . Sentinel—1 F F11 Sentinel—1 P 7E 1 & 5] (1
AWK 2 (b)—(e) P,

%1 Sentinel-1.Sentinel-2 1 Landsat 8 198 1% {5 2 f# 2%t

Table 1 Image information and number statistics of Sentinel-1, Sentinel-2 and Landsat 8

IE RS T a—— A S EE| 4 SRS UMITEEAE & ¢E|
20174F  20184F  20194F  20204F  20174F 2018 4F 20194 20204F
Sentinel-1 F  VV 10 6/12 29 29 30 25 29 29 30 25
Sentinel-1 P VV 10 6/12 30 31 30 30 29 31 29 30
Sentinel-2 B3, B8 10 5/10 32 67 73 72 15 18 24 19
Landsat 8 B3, B5 30 16 23 30 25 24 13 13 10 12

Sentinel-2 1 20154F 6 A 23 H & #1114 Sentinel-2A
201743 A 7 H &5 Sentinel-2B P il T2 R 48
2H % (European Space Agency, 2015; Drusch A
2012) . %34 Sentinel-2 TR AR 2R —A 2635 L%
1% MSI (Multi—Spectral Instrument) , A #2413 4>
63 P B, 9% K Y5 Bl 440—2200 nm - (Vuolo %
2016) . — i A B E] 43 HFE R 10 d, P A
HATFEATIE RS d M EVIFY, B 10m,. 20m
F160 m 55 3 F AN ] Y b T 25 (8] 43 FF % . AT 3k
B Sentinel-2 514 N 25 [0] 43 $% %3 4 10 m 1 B3
(Green) #1B8 (NIR) iz B kA7 /K S8 i Fl 42 HC .
— 5% Sentinel-2 S5 0] LUK 2 i) 58 2 55, (H2
WAL 7 2 B = W R, 8
AR R R

Landsat 8 & 7€ 2013 4 2 A 11 5 & S i o i)
i ER UL TR, J& Landsat & 4 B9 55 U DR
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(Wulder %, 2019). Landsat 8 T3 & #5H fili 1 il 4%
{ OLI (Operational Land Imager) F1#ZTAMEJEES
TIRS (Thermal Infrared Sensor), T35 515 & 4
16 d. OLIf4& 94~ B (B1—B9), Hfs —4
AP B B8 (15 m), oAl il Be 25 [A] 73 B &0k
30 m; TIRSAFEFIA- 100 m A TIR P B (B10—B11)
(Loveland Fl Irons, 2016) . ASfiff 5% ¥ HX Landsat 8
BT HER A 30 m B3 (Green) FIBS (NIR)
W B AT K BT R SR IR,y 373 B2 ) K 3 Bl
25 [n] %5 1 £ 5t Landsat 8 5218, P 0L JC ¥ AR B IR
— R PN 5 T ) 4 DU 5215 . K Landsat 8
BB (Path/Row) A 123/40 1 124/40 1P 55445
BRER AT LA S8 B BT i T E W, (LI P R AR R IR
I [0] (5] B B 20k 16 o ASBFFE ] Landsat 8 %214
FE R THS Sentinel-1. Sentinel-2 1 Landsat 8
SR TR AU AR AT A K AR % A I (] 81
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AR A TEE , EMTSE T Landsat 8 825 Y H
VA T AR B A 5.2 W A 3

3 WSRO

3.1 E T Sentinel-1FiA &R Bk E@R

£ Sentinel-1 FF LA, M T KIK R HHE
55, KRG B G s (B X B TR KR, S TR
AR TR AR 22 55, B SAR S2AZ I K (i 4L
Pt e 4 B A B SRy BT A S ) IS R (BRFE AR AN
FOR, 20215 Li%E, 2020). &3, HR4E H WA
SV 2 5, R 7x714ZE 1 Gamma—Map
DBV T T of e TG IR MR R O IR B BRI 4 ME B .
ZUEW TR A LhE i GEE = 558 . X F
VV AL EE, T T HU R R <-18—15 dB B AL
G ZBA R EIKIR (Markert 45, 2020; Manjusree
A5, 2012) . SAR G iU A R A AN 418 3 1Y) 1
SHRIEA 5, 52K rav s, 5 m  SHE
HIRA%. Edge Otsu 8352 N BN 5 A il —
HAFEE, B W H Donchyts %5 (2016) 4211, %
1R Canny Edge filter 5 180 E K51, A
QI ZARRAE, JEAT L) Z A1 53 2% (Setiawan
S, 2017) 0 K TS NAER SRR — 5 Sentinel -1
AR T ARG L, A58 R Edge Otsu B3k
BRI B O A

3.2 E F Sentinel-2 #0 Landsat 8 33 2 /&2 Bk
AR

A5 K F McFeeters (1996) 42 HY i N FYE
BT I — 122 ok T8 8 (NDWI) $2 Ul jE
BIKIEGE R, NDWIREA X (1) Frs. #ad
VISR B S SN S S SR A =1 N S S N
UL LT AN B 22 0] A9 FUAEL, AT ki 1 Ak K A Fn ok
BGITZ R 225, WHEO T, NDWIHZBUK#K
BEREEOEN N FBIME (NDWI>0 KK,
NDWI<O REKME), (HRE TR S, K
AN HC A b 4 22 18 B4 43 B B R R, S B i
T AR I O (A AR R . R, AREIFSY
S H 3.1 4R F Y Edge Otsu 8 B HE KRR BT
FLAE O B, S A R B K ARV R . BRI
HAXWT

NDWI = PGreen ~ Prir (1)
Pireen T Prir
KA, poen WICFARTEGICIE B TR, paw
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FICEE AR LM B 0 U %

3.3 EX& Sentinel-1/2 &5 E 2 F 2 £ 10K
AR 18] FE 5

25 35 1 B2 15 1Y Sentinel—1 F F1 Sentinel—1 P 5#21%
B AT, fH Sentinel—1 PSR AN E 56 28 78 5 1 2
W, T BT R R BE ) 00 KA Bl S A AR R AT %
WD . T Sentinel -2 G HBRE S ZH = . B
ALK W0, X 5 BOTE BT B2 ) IX 4858
1 R N = S A RS A 1003 o7 S D !
Sentinel—1/2 {938 M 52 A8 Ak B 52 B WA T AR, AS B
GERR T — AR A1 1 TR0 ) 56 DX e T BRI 4 0 L T
Z BB G KR 1 Jr ik, DL Al ez 91X 4l
Sentinel=1 P 52 {5 Hl &5 73 2 i 55 5 1] £ Sentinel-2
SEAGOGT I I H 39T B S R WA T AR . T R
4B 0R, BARIR . A, %2017 4£—2020 4F
Sentinel—1 F 5285 A A AV L (A% 25 750 )
AT BN, A IR JE K AR AR R R U,
X Sentinel-1 PRAR, R H A i Y FIAE 0 Jy i IX.
P i (B2 (c¢)); %FF Sentinel-2 5%, R4
IKEBRE R (AR, F . PR BEWT) 431 F
Tk, BHREEB R 6 X, F T2 HL Sentinel -2
T W S2AGR K BT AR, 2% XHRALE I 2 (a)
JIt7R o PR, 3T Sentinel-1 F 52 G HE HUW M1 X
P AR AR I AR @ g AR A il
— IR PR B — IR Z I X R B FIE A . e
28 A NER 5 1T FH ) Sentinel—1/2 5245 H £ BUAY X B
TR ARRI ] U 4EL B A AR 5 2 DX RO I B ) X6
I Y S¢S ATA T R . Y4 Sentinel—1 il Sentinel -2
AR PR [R] — K, T BB DR B 0 Sy
Sentinel—1 FEHUFIHEETHIFN (Sentinel-1 F) >Sentinel-2
R (Sentinel-2 F) >Sentinel-1 [X 3
A @ A AL (Sentinel-1 P) >Sentinel-2 [X.
PR MR (Sentinel-2 P). $xJ&, BT
£ 4T Sentinel—1 F1 Sentinel—2 $2 14 7t 15 1 FR AL
ARG TEC G, i I e 390 2 A T BT T 7471

F AN [R] DX e 55 39 T AR 5 3 i S ) i 42
GRFR, AMFEAESAT IXCHAUA I %) 5] W7 b 7 2
PSP B RAE K0 X HOer B i LG 25 5 o G2 i
B REAFE RO, WL O B — IR Pk ek B
RV AR T ARZSE R . 34k, XFT Sentinel-2
AGORUL, FREEENR A EN IR (1) B
DX B W FE A0 KRS AR A T 0—100% i) i 7

http://www.cnki.net



2520 National Remote Sensing Bulletin i & 523k 2023, 27(11)

8ot VIE T MR A R E i X 5 4 i 7K 1A o 1
0 IR SRR AR s (2) B R &R DX B8 /N
AR AR AU 10%, B IR X Bt ok
18R 25 T B3R BTG 2= 3 55 IX B Sentinel -2 5218 4
ME, T AN R B 0N, D AR M D 2 )
1 i A ) DX K e AR AT A AR 5 B, SEi T

(a) KA I I F Sentinel—2 2R 1 45 X LA
PR A—F
(a) The water frequency map and the location of the blocks
used for the Sentinel-2 imagery, labeled A—F

A BT FIPEREAS . AEATFSE T, XA, BAI
COLFZRIABEN , DFIE (FE AL Y X AN A0 45
FEEXIN) M TFriES, FOoTFIERED, 5
G WA AR 14% . 15% . 18% . 18% 1 17%.
G XA F Sentinel—1 P 78 75 TR 200 X4, (5 9509A
SR Y 64%

(b) 201947 H 24 H Sentinel-1 F 1%
(b) Sentinel-1 F image from July 24, 2019

(¢) 20194E9 A 29 H Sentinel-1 P 42 1 F Sentinel-1 P

DR S ARIE N G
(¢) Sentinel-1 P image from September 29, 2019 and the
block location used for Sentinel-1 P imagery, labeled G

2 T Sentinel—1/2 5515 i A 8 HE A0 BE 9] 45 X By 8

Fig. 2 Location of each block for the area reconstruction of the Sentinel-1/2 image in Dongting Lake

34 BEITE

SHESHE Sentinel—1 F Landsat 8 512 M)/ 25 K5
i 33 H AR R Sentinel -2 5212 47 BUAY I A /K A4
B DAy b ThI L S 1) %0 LU 868 o el 26 BT Y 22 SR
HRREA BTN 2 2 $0 i A TR VB R R, i ok
WEB 425 HERIPE  (Steinhausen 45, 2018) . A
SR A IREH I, A — (b R AT
IR IR FEVPAl 230 A P S (PA) L
FURIEE (UA) . BMAZZERIEE (OA) FlKappa REL.

4 HEREH

4.1 EF Sentinel-1 2 1% B9 55 FE # 7K 44 T #3 B 18]
F A E L FE

F£TF Sentinel—1 5242 4 2017 HE—2020 45 i Jz2 ##
A K Sl T AR AR A AT B S ) AE N AR BRRRAE, Gnf&l 3
fiizme AlbL: 4—9 A R=FsKH], 10 H—RFE3 AN
Rk, KIS E FRAE 646.15—2264.09 km* I 55 H

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

TSRS, 7 TR i 50 8 7K Sl T R
K5 I K ST RS Ak AE AR B S 0 AR B U B,
2017 4FFN 2020 4F 7K ARAOR, 2018 4F-F120194F
MK I AR B /N . R 10 m 43 BE3 11 Sentinel -1 5%
PGFE AT K AR, BT g b B2 B T8 1X (1Y
E41 WA NV 7 NG /8 e B i 2 TR S0 1 1 US|
B/ VK AR AE 20174E 12 A 25 H (K3 (b)),
AU, ASGE S LA 25 M BT R I .
KA A AR B AE 20204E7 H 30 H (K3 (e)).
AL, EOREE TR R X, BT K
HESR o B KoK BT 5 5/ N K S R Z L
1350, 12dJ5, HARY KR RE N 369.23 km?,
M20184FE6 H 23 H1955.77 km*F]20184E7 H 5 H )
1325.00 km?, ZEfLFA539.63%; AL N FEERAY
£439.83 km®, M 201948 H 29 H A 1175.10 km*F|
20194E9 H 10 H 4 735.27 km®, 7Z84b%55%5)59.82%.
T 4 WA ) 2 SR 8 A0 T 3 Ao R TR A ) B AR AR
b, PR K S A R R T 5%
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(a) 5T Sentinel-1 FR 1) 2017 4F-—2020 477 K i 1 RIS [1] 1 51)
(a) Area time series of Dongting Lake based on Sentinel-1 imagery from 2017 to 2020

(b) fe/INAE BT

(b) Minimum inundation range

(c) e R B

(¢) Maximum inundation range

3 HLT Sentinel-1 $414 114 2017 4E—2020 41 J5E 151 7K R ¥ 15 T8 AR IS 1] )7 37)

Fig. 3 Time series of inundation area in Dongting Lake based on Sentinel-1 images from 2017 to 2020

4.2 B4 Sentinel-1/2 #2151 % &4 AE AR BT B
FEE S

511 J£E 3 DX 3K, Sentinel—1 4 Y 7K A 45 2% 4]
FUH DA A RRAE T 3 A 5B 43 15 W Sentinel-1/2
S AGORT IO ) JEE ) DX 355 11%) 45 DX B A7 5 AR R/ IN T ] 2 f
TNo A DXHE AR S AR A AL G il 2 i 3 E A
XKKFR (P<0.01), XHA B, C. D, E, F, G
FIPLE RES 3 0,97, 0.96, 0.96. 0.98, 0.89,
0.81., 0.99 (Kl4), BI&MMLMUFEFIAAL, HPL
TRk (C, D, G) MW ki (A, B,
E, F). % T 7T Sentinel-2 F£ 12 11 & X 3k >k 138,
FIXHe 5 B A A e PER S, XTRE R ZEHM T
VYR B W8 7 A K T RR T 5 B AN, KRG
MREAE A (F) WATNMA; DXIFEMEIE
F AR 1) 2 3890 R P T 9 AT 3, B 2 kb K A K
Fr i e R BPIR S, 5 A AR RERME
e, M0.98, £ XA RME N 0.94, EKUIT
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2 A DX B LA T s i 08 4 e b T A T JRE T8 ) 5
FEK I AR [R] 81
EARBEFEH, 119 5 Sentinel-1 1% fi1 38 5
Sentinel—2 545 H - $ B X He i LA Bh i 016 6 &R
YA RN of I e R RS e 1T 2NN | ) N ¢
2017 4E—2020 4F, 38 5 Sentinel-2 514 1] H] T $2
I J2 18 52 #£ T AR o B8R Sentinel -2 SR B B
A E TR ] 81 B AR AR A # 5 Sentinel -1 FE 4%
AR TA] I, Sentinel—1 il Sentinel-2 242 0] L) 2%
By XIR E E AT ER A RLI , H SE A R B
T TP T AR B X He Bl i TR BRI A 2 S, A
I T Sentinel—1/2 |9 7K 3k 17 FH % 4E B 8] )37 5]
TEWE S s, —AH e IS5 -4
65, — M H WK B 24 105, B[] (8] fE ok
3—6 do — H P JEE T8 1t 2 7K ok it B S AH 24
gL, Es (b) Fiase Al —AH WK
FUS /NS 2 He %k 1.365 b3 K Sl e Jal
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B sh kA 1L A, RN 152, BLAk, Hik
KA T A B Kk 1874.68 km?, 12 A e/ N
745.23 km?, 2017 4E—2020 45 i) J22 155 4 7K 458 i X
4 1147.13 km*, 5 4.1 715 5 T Sentinel-1 5215 42 HX
{1431 B2 T K AR TR AR AR AR L, sE o A T A T

(a) A X BRI SRS

(a) Fitting of the block A and total area

(d) D X Herm 5 S A
(d) Fitting of the block D and total area

(b) BIX IS S A&
(b) Fitting of the block B and total area

(e) E X B AR5 B AR5

(e) Fitting of the block E and total area

Sentinel—1 I Sentinel—2 5 1% 42 B A4 7K 44 1] FLAE 1k,
APRE K PRI B B 1) B e 12 d B R 3 3—6 d.
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Fig. 4 Seven fitting curves of the block and total lake area corresponding to the area reconstruction of Dongting Lake for partial clear

Sentinel-1/2 image
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(a) Intensive area time series of Dongting Lake based on Sentinel-1 and Sentinel-2
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(b) Monthly maximum, minimum and average area of surface water in Dongting Lake observed for each month
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Fig. 5 Density time series of water area in Dongting Lake combined with all available Sentinel-1/2 images from 2017 to 2020
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Fig. 6 Map of monthly water frequency distribution

in Dongting Lake based on Sentinel-1 images
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Table 2 Accuracy evaluation of the confusion matrix applied to the water extraction algorithm in Dongting Lake

A H 1 PA/% UA/% O0A/% Kappa 4 i i) 26 /d
2017-02-28 86.97 89.82 93.50 0.84 1
2017-12-25 85.48 92.98 94.80 0.86 1
Sentinel-1 2018-02-11 88.52 94.09 95.40 0.88 1
2019-01-25 93.19 81.50 92.20 0.81 2
2020-04-25 89.93 90.24 94.30 0.86 2
2017-10-30 91.87 98.40 94.20 0.88 0
2017-12-17 78.75 95.45 94.00 0.83 2
Landsat 8 2019-11-05 86.78 97.67 96.30 0.90 1
2020-04-13 80.38 97.39 91.90 0.82 1
2020-04-29 80.58 97.01 94.70 0.85 2
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Fig. 7 Intensive time series of Dongting Lake inundated area by joint Sentinel-1/2 and Landsat 8
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High spatial and temporal resolution monitoring of water area changes of
Dongting Lake by joint Sentinel satellite series of radar and optical images

SONG Lijuan'?,JING Haitao',XU Jiahui"?, CHEN Tan?’,ZHANG Dapeng'?,SONG Chungiao’

1. College of Surveying and Geotechnical Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China

Abstract: Dongting Lake is the second largest freshwater lake in China, and the water body fluctuates greatly and frequently in dry and wet
seasons. The high-frequency observation of water body changes in Dongting Lake by satellite is important for timely and accurate
monitoring of its hydrological dynamic changes.

This study aims to reconstruct and analyze the elaborate time series information of Dongting Lake water area from 2017 to 2020 by
using Sentinel-1 and Sentinel-2 images (10 m) under the condition of high time-frequency and high spatial resolution. In addition, this study
develops a method to reconstruct the whole lake water area and encrypt the time series of lake area based on the partially cloudless image of
the lake area. This method uses the statistical fitting relationship between the block area and total area extracted from Sentinel-1 full image
to establish an empirical model for obtaining a dense time series of Dongting Lake water area.

Fitting results show that the area of each block is significantly positively correlated with the lake total area, and the average R* value is
0.94. From 2017 to 2020, 119 Sentinel-1 images and 38 Sentinel-2 images were obtained to extract the block inundation range of Dongting
Lake for reconstructing the whole lake area. After all Sentinel-1 and Sentinel-2 images were combined, the average observation images
available in each month are 6. In some months, the monitoring times can reach 10 times, and the time interval is 3—®6 days. It can conduct
fine monitoring of the water area change of Dongting Lake. Besides, the time series of water area reconstructed in this study can accurately
describe the significant seasonal fluctuations and interannual changes. The water area reaches the peak in July and the valley from
November to February. The average ratio of maximum area to minimum area in a month is 1.36. The most violent fluctuation in surface
waters occurred in November, with a ratio of 1.52. After Sentinel-1/2 image observation time series were integrated, the average water area
of Dongting Lake from 2017 to 2020 is about 1147.13 km®.

Compared with the water area time series of Dongting Lake constructed based on Sentinel-1/2 images, the water area time series
combined with landsat-8 image can improve the time resolution of water observation. However, it has little effect on the monthly and annual
averages of water area. This study combines sentinel series radar and optical images of high temporal and spatial resolution to develop a fine
extraction method of high time-frequency water area series. In summary, this study can provide scientific and technological support for
improving remote sensing monitoring and fine management of water resources in Dongting Lake and high dynamic lakes in the middle and
lower reaches of the Yangtze River.
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