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F R OK (3 RIS T ik A HES TR AS 4
T ARG AR AL R PR A AR AR R, I ARk N
Bl At AT 2 TAR R R JE, Bk
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VEAE L, WD LT O i B A I R
DAY i 7K B A5 M 7 R 4 R A 23-# 1 TV o

ASCETEN G AERA I . I BN ik
PG 27 18 BT T A 9T 0 SR AN R i e, AR K
PRI A BRI, AR MR T SRS R IE AR B RO
AR 438 a, KRB, AR | B IR
MRRKRSE B 2R OGS HOE BRI, 8 A5 T m)
A ERASAHIETE BT DK I

2 KRS A S SRR HR

FIHIDG 2 2 BOGE A L Bl I
FOKMMBY AL, 5% AL, A5
ML, R RBUKE | K BT 5F 2 B0 Bt
& 98 K 4K 43 A $2 L 2 R H NDWI (McFeeters,
1996) ., MNDWI (Xu, 2006) . AWEI (Feyisa 5%,
2014) SFHRECHATEE > FIAS ) . T T AL
M. DR, CHEM. RAKM. A5
PR, BEAEE AR AEOR, AR S IR
AR A SR (Jain 5, 20055 Ji 4§,
2009; Feyisag‘?, 2014; Zhang%, 2018) . %Xt
X[, Zhang%F (2018) % & T 3T oot A
R A A Sk B0 (MHBM) , F1IJH#)
sl RPN GEYI NS U R 27 A= R TV 2 N
Fe A YIS XS R K AR R RO B BT IR, AE TR
FEGe T BIR E B A X 1] 7 N A R L 1R dse/IMEL,
S Y F SRR TTE, FEXE K AR HR Rk
11 203 R IR A 1 B S Ak I 207
J2 T ) A B AR K A R AT M S i BB AL, FRAIR
T o —BE T AR 4 iR A3, I

B Yyiz F T Landsat 8 T8 45 2% A9 Bfi b i /% 42 OLT
(Operational Land Imager) #2& HU 4 E 18 4~ i &
(Zhang %, 2018) Ml Terra T 5 44 2% i v 43 ¥ R
A A% 6 1% 4L MODIS  (Moderate—resolution Imaging
Spectroradiometer) B4 Bk 2058 4] J2E 7K A& 43 A
(Wang %%, 2018). Lo, HEIH HEE THLE 5
JE I KR B B 5k 32 A A oK LSRG
(ML) (FrazierZ#, 2000; NashaitZ®, 2020), #3R
# (Du s, 2001; Baker %, 2006; Tulbure %5,
2016; Nashait %, 2020), AN T HIZRM 4% (ANN)
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P W B ALAR AR LL T FL A 7 1 AR K R oh By
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AR, VP2 R 3 AR = T R
K AR 5> A B4 4E o Verpooter 55 (2014) Bt F
Landsat $(#% . HiJ® 46 45 & MODIS 7K i fiE i A 7= 1
0.5 JFS 43 ¥ % 1 4 koK R 8 dls (GLOWABO) .
Feng 5% (2016) F:T Landsat 3R 5%, P35
UL SO o BRI I, i A s kA T
2 BR 2 HE A 30 m 1 PN ili b SR OK B85 2E (GLCF
GIW), B L E T 21Kk 365 J7 km® Y Y i 7K .
Yamazaki % (2015) 77 G3WBM £k 7™ i >k
Xu (2006) #& M9 1& 1E 1H — 1k 22 55 K 45 3L
(MNDWI), Ab#4>3K{F N Z 5 A Y Landsat GLS
BAEARBOKM, LA 3 IRFD 20 BRI T KR PR
FRIATUR , K 73 A 1 AR (AR T IR e 7K AR 5 19 DX 3
43 JF . G3WBM 7E 4K P fili i DX 2 T 325 73 km®
FR 7K A KR, T A BRI B 7K B s DX 3 i T AR
50 77 km? (2 (5 ARk A K R TR 15% ) o
Yamazaki % (2015) i FH 2> 48 br A A2 1T
LIRS HER A GIWBM 7= o BRI 2 51 B A Ao
H1.0 JRC (European Commission’ s Joint Research
Centre) KT 1984 45 —2018 4£ 4} H Landsat 304 ,
P& RRGARBUKIR S, A 77 JRC-GSW 7K 4
SATE AL (Pekel 55, 2016), =M Z, H
AFAE 1 Landsat 7 i 25 T RS 25000 B3O8 Bk % 15 00 o
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UK. KBESEKIEA B ERW, A= ML
RIS S AT R g, Ak A sl
VL) S PR A TR B . LA, XK o A
T2 B TP R B TP A 6 R A B B B i — (3T
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3 KB TIKIE
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62 B S AR FEAT R I RURE , THIE BRI
S AR B I AR

1% G2 1) K AR DR AR T B0 125 3 S 2 T ) ¥ 3 K
HARMRBE 2L ANE % (Gordon Fl Wang,  1994)
HA 5% (Ruddick, 20005 Hu %, 2000), LA
AR TN RCERT S e NN i % NI AN
¥k (Wang M Shi, 2007; Wang, 2007), Xt
A IE SR BB NASA 7K (8 38 J b 23 41
SeaDAS (SeaWiFS Data Analysis System) H1, T L)
H T SeaWiFS., MODIS, VIIRS (Visible Infrared
Imaging Radiometer Suite) . GOCI (Geostationary
Ocean Color Imager) S5V /K (8, 13 2 1 Landsat TM/
ETM+/OLI, Sentinel-2 MSI (MultiSpectral Instrument)
S bl H TR A K MR B4 R R IE (Gordon Fil
Wang, 1994; Wang il Shi, 2007). It4h, T
2oL Y G5 I8 B AR L B Acolite R
(Vanhellemont fil Ruddick, 2014, 2015, 2016), SZ#{
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2 Y KRB AR IE o 3 S8 AR IR 50 S A
PR E 2 0 T T2 P Bl 7K A K e 228 SRS A R
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Bl (Zhang 55, 2020) 4%,
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B T BT 28 W 4% 1R TR IE S (Schiller A1l
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T OLCI i i 1 [ 118 ANHIA B TR I (Xue 55,
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GOCI 253 s e (Steinmetz %5, 2011), HHD
SEAE UL X (U L P S i e A A LA /N i
T TR AN (Warren %5, 2019),
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e, HROKERKRSAIEF LA LR, —&
W 22N AT S B M KA IE , HaEA 7 AR X 45
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JIE B S RS IE B R . Hu 4% (2009) fif K W
MODIS Fiy F1| HIC 5 4% 1F 77 5 k) 2 15 07 3 25 4R 4K
(FAD), $EEUT 2000 4E—2008 4F A 1 5 8 /K 48 53
fii (Hu%§, 2010); Feng%F (2018, 2019) it
MODIS Fity FI B4 1E 7§, FEIE 2% 1240 nm 3 B
AT R AR AR SR, JETT R T 2003 45—
2016 4F K 7T A R i 50 A R B i B RE 7 4
Cao %% (2020) ¥ ff Landsat OLI & #1) &5 &) & 1 7=
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2006 4E-—2008 4 KK AR 48 K a We i ; Wang 55
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LT AN B /IMESEATICIE , W F 2012 4F 428k



40 National Remote Sensing Bulletin i & 54k 2021, 25(1)

KAV KB TR ST (Wang &8, 2018) Al
2000 4E—2017 4 rfy [ R RY 3 22 3% W1 B2 S i (Wang
4 2020)
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ALY, B AAKEAIERZ — (Morel F
Prieur, 1977).

2% 3R a ViR B ST — B2 /K 8 38 B 5T 1Y B
Mo MHERE a YR ISR NI TR B ISR, Ml
S TR I R a VR R T R S ik B LU A
(Gordon FllMorel, 1983; O’ Reilly5§, 1998), —ib
W Y R U ) i % N EAWS A 2 2
Bk Lr/sR P BE RS (Gurling, 20115 Mishra 1
Mishra, 2012). LA BSE9EAE SR 5E B DXIFTI ] A
B 7RG IROR B B T N KOS R
B DX Sl RN 0 AR AR, PRI 4 3R a SR TR AL
BATE R DX =5 SR PR, O 29K
KA A - 3% a Wk B 38 J%)™ ot A 7 R FH A 32
PO (BaodE, 2015; Zhang%F, 2015). K T fi#
Pz, AR 22 2k T A0 28R RO Y O v
(BE I3 2RITE:) o Z I ER KR AR Y24,
T — AR AR P B . ARIAEAL . A [F Y
2R (Lef, 2011). BEFRITEAE—ERE L
S =G RPN U R ST Y (P R SERE AP R N IREZS
A2, AL PR ] T R Y S AR
ST BE BRI R (BaodF, 2015; JacksongE,
2017) . EFXFX [0, TEffir A Lah B 1K
PR, WM 2R (Moore 55, 2009,
2014; Zhang%, 2015, 2019). ZAEEIEKMAOE
TEAR AT R RUAL R, I AR A B 2 A2
IK A B AR 1Y S i 45 R AT AL R, RS S

A T R RS B, T ELfR I T I B B
{H Bk BK 7] 80 (Nazeer #1 Nichol, 2016; Neil £,
2019),

DL Bk B 4 TR L KB K
PRI 2R 2 a W FE ST S 2 AR PR A0 . B e B —
W (A S 2 2R a YR RO /AT TG, Li 45
(2019) F1Zhang 2§ (2019, 2020) 433H1RFHMODIS,
MERIS., TM/ETM+/OLI 4 s {8 F 43 8 1T KW
BT KB RIM 423 a W BT 25 284k . SRJG Rl
il DX sl P PN i 7K AR B I 2R OB AL BT 7 10T, AL
& Kuhn 48 (2019) 1% pa AL 2 PN A9 W2 Zhgb il | &
18 LY W Ji] RV P P LE 3T, Soomets 28 (2020) %1%}
BB WA 40, Jiang % (2020) X
B . BRPESE . LT, Ak OTIKE L BRI,
K 6 /KK, GuanZ§ (2020) XKL T
e S0, Cao% (2020) %X rh [ 435 605 4
HARWIE, HRA R T XS B AAR B iH4R R a
J R AR

A BRI A K AR S 3R a ViR B W 2 R 7K
IR RI T ), A2 E T TZ0rm 2R,
Neil 25 (2019) B4 ER 17 4 KA 11 2807 4 KEA %
POy R 132, FRRI T 194 % JHRE A7 4 — 2 Al
KR WRE B, et T R — R BRI e LA A
Liu % (2020a) F 4Bk 36 1~ /K AR ) 2328 A~ FEA
s & T ek i i o AT R T OLCIHAR 8%k
P o Pahlevan 5% (2020) | F 43Kk SZ 0 9 2943 >
FEAEYE A A T I T IR B %% B I 45 1) TR 5 2 2T HE
Z8, B OLCI AN MSLELHE , K% 1 iHat R a W i
SR o PR AR E 777 a7, MODIS 4
K oar= i EBER KK, 75 Bl AR AR ke 2k 7
&, M AR N R . TR 4K A I MERIS
FTOLCL™= fo& gt G ARG T 28K BE &
(), FE—LE Nl AR A B G 3R a VR J3E S T
W, (BT EE RYE R At — L 58 E (Schiller
FlDoerffer, 1999; Doerffer FllSchiller, 2007; Kyryliuk
1l Kratzer, 2019),

HT T P Bt K AR S 2 e 1 4R 2% LI DX 3 2R 1
X o N T e 2 A NS 2 R 3 PR e
BRI T 2 A, 8D B S5 A RS
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5 KRB R

AR AR 8 2 R BH OG5 7K rh Wy B AR B JH Y 45
R, BKEER—MER . BERY. AR
A B 8 I WS RN BRI BE DDAE G o KR € 0L
WAE R T T RMRE —AFEE &I n, @il
TR IR KT (Forel-Ule scale) 484 BRIE N
i A AR €3 73 S 1 DR R B 21 A € 1 21 4> )
(Wernand 25, 2013a).

UTSEAR, — RIS A A TR R R 4
B LA Forel-Ule Index (FUI) #1448 ff AR £ /Y K
TRE S5 (Wang%, 2015; Wernand %%, 2013b;
Van der Woerd fll Wernand, 2015). FUI 4§ %0l
JE AR XSS R Bl A TR LI Sk AR AL AR —
PLrPLrE, JF H A — AR E A R AT LR AIRER
T4 B3 AN [ 228 J i U B 22 S B9 520 (Van der Woerd
1 Wernand, 2018; Wang%, 2018)., —LERFFEAFR
FULHE BOF €852 1 BE A 45 7R K IR B 255 /K BUIR B
Garaba 2§ (2015) KUK Elbe {1l 11 FUTHE X1
7 KA 375 B B e B 5 T A BRI HY s Wang 55
(2015) &3 MODIS $2HUH) K /K (A FUTE 805 T
HLR P M B FAT AR = B AH G

B DR EIEIREUR FULTEEOR @ 5 fth gtk
— TR P R EDK B b . Li%E (2016)
HIH MODIS 4 23 1 v - W 2000 4E—
2012 4E 1Y FULSR B AL, IR0 T 5K %
BUREOCR, K FULE BT SR /R 19032 W B 7
HEARARHETT . Pitarch % (2019) T 2Bk
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BRI i, ARG 2 0 S M e, X Bk
AR IEAT T 3T FULTR B 025, b T B —
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BT FULIK A2 03 R D03 S HAE W e /K AAOK
J SR P ] . Wang 46 (2020)
T MODIS Bdla A= 7= A Aii 1 16 >4 3K 1000 434> KA
WA 12 IR FULAS B B AAE K P 5 s 45, 7e it
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2 AR AT BT o ARG FE AN 1 A BRI A K o 1
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KRB 2 C 2 R K I R DG 2 e
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6 KA A e SR A

K AR VA PIURR B SR AR AR A 2 R T e
B —ANEESE, S5KREFRRER gL
TRV R  (LeeSE, 2015). —ekid, 7Kik
VR b Te b ds . B WE . BIEY
WeRE . AKARBEWIEE, f8 @ KIR R, B
S i — R TE KT A ZE G (Secchi disk) &
WA K, N R AE I I Z A,
JK T 2 P AR S D FC 28 A %) 3 B B AR A 3
B, NFROMFERENIREE Z,, (Secchi disk depth). it
JEE R K AT R B G 2E B R AR, R I K
AHICSS 8 B 0 e B8, 3 R R AR Sy oK e At T A
TR B W RS S bR . B TR SRR B R KT Y
BRY B, QA TR THY . B . R
W R E W A, — WA 5250 2 v 3B A i g Bk
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K AR 75 B R 1) ) B B AR A S T 2 AR 2
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AT T 583, FETKT Al WS, Z,siieh
N HE i 37 pREOINAL R G s Il R A (¢) TR AT
1B R (K) Z A5 8K 2. Lee 55
(2015) BT T &1 X Zg, B9 AT UL EE B8 v () %o b
FEARIEIN, JFRE T Z, VBB L, $ il T Ak
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PR 80 2 22 9k 7 T MODIS 040 Fz 35 v 6 i 76 A0
T BRI AR K B P B, it RE S5
K E J& T MODIS 08 S5 8 4 VT A R i e
By 3 W EE 5 o8 0 T B 7 w61 A GF-5
AHSI 1 24 e W L4, U T30 )
R (Feng®:, 2019; Liu%:, 2020b; Shang%,
2016) . T BRI, KIRE R EK,
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T (LeeZ:, 2002, 2013); {HEFAibryk i 1
Tt Rk 5 2% H 22 AR A 7K M i 3 i 22 30
MARAHEME (Rens, 2018), K EKBFE R
T O) 2 3 T R 9 s 3 g AT T a8E — 25 1 S 8 b
E K5

Nechad 5 (2009) F&F 7K {44 55 1% i 455 AU 44
TR 1 ET 21 A B B ) K AR e B 2 2 0
WAL N T A BROAS () DX 3 30 K AR ek B
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B (Dogliotti 25, 2015), W gk T K i #9
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Fig. 1 The climatological mean summer water clarity map of large lakes and reservoirs across China from 2000 to 2017 (Revised from

Wang et al., 2020)
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Abstract: Inland water, including rivers, lakes and reservoirs on the earth’s surface, is the main component of water resources. It is related
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to human life, ecological environment construction and protection, and social and economic sustainable development. The temporal and
spatial distribution and variation of inland water body and water quality triggered by climate change and human activities have caused
attention of scientists and governments all around the world. Compared with conventional field sampling monitoring methods, remote
sensing monitoring has the advantages of long time series and large-scale coverage. There are series of optical remote sensing satellites
which mainly based on visible/near-infrared bands and have a long history. In addition to monitor water surface information, they can also
obtain water substances information within water. Therefore, optical remote sensing plays a particularly important role in inland water
environment monitoring. Compared with the ocean water with simple optical properties, the optical properties of inland water body are more
complex and vary greatly with region and season. Moreover, there is a lack of satellite specially designed for inland water, so the water color
remote sensing of inland water is more difficult. However, due to the promotion of ocean color remote sensing theory and methods, as well
as the continuous accumulation of inland water optical property data, the research of optical remote sensing of inland water has made great
progress in recent years. It has developed from the experimental research of typical algorithms in typical study areas to the production of
long time series and large-scale water products, and from the scientific research of water color remote sensing algorithm to the geological
discovery of spatio-temporal variation of inland water body parameters and finally to provide enhanced decision support to water
environment supervision sectors. In particular, important progress has been made in water distribution extraction, atmospheric correction for
water body, chlorophyll-a concentration inversion, water color monitoring, water clarity inversion, trophic state evaluation, black and
odorous water monitoring, lake ice monitoring, etc., and some water color remote sensing products for long time series and large-scale
inland water bodies have been produced. In the future, in order to further improve the application of optical remote sensing of inland water,
it is necessary to further strengthen the acquisition and analysis of optical property data from different types of inland water, and also
improve the water color remote sensing algorithms for long time series and large-scale inland water. In addition, to solve the problem of the
lack of useful satellite data source, it is necessary to launch satellite constellation specially designed for inland water monitoring, or to
consider the needs for inland water monitoring in the sensor design in general land satellite constellation.
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