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AR, BTN, B P R I I
wESE (Liv 5%, 2019; Jiang 5%, 2015), #fAE
WEAR R . BT AR R, BRIV R N
BB SRR ANTG e B AR, Hoh A LR
¥1OSM (Organic Suspended Matter) L35 TFHFAEY) |
T8 J8 RN 40 B B9 A7 ML 4 (Piirsoo 2%, 20185 Boeuf
45, 2019; Liu%, 2019). A HUEFY )G 7
BEHIA T 90% LA LR E SR, SRR EEN
AR (Hwang 5, 1998), AERIEWIIAE &%
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AiE, HupKAEA HLETEY 0T 5T 4 b e HOR IR
ZHAY (Cauwet Fil Mackenzie, 1993; WuZ§, 2015),
TBHAL (Uher4E, 2001; K98 4, 2006) L)
MR mRE (MRS &, 2007) 25, 45 Bowers £
T A 8] T A VLR TR N OOE RS, (AR B
o A IC AL TR T R ORD B B K R A
i A R D AR Y A LB TR TR SO TS R E
W PR AR IR 2 (Bowers %5, 1996) . [HIH,
38 ) T TR g8 — b P B K AR o HLE TR A
BT, T LASRIBUCRE AN TS 2 A IR 7K A4
T AL TF PR B B 25 A RAE

W 345 TRl ESA (BRINARZS JR) Wil I &
S, bR B U v ARG b B2 {2 OLCT (Ocean
Land Color Instrument) f£J&#%, UL MERIS & %
TR R LRI 6 4B B, 7E 400—1020 nm
B N AR g 21 N EiE T, P 161>
KEPEE, JERA AR LR B R R
1—2d (&5 2 2019), 5 LandsatAH b T2
HUFR M, BT EREEY K. B
MODIS 1 J8 g8 g S22 Y /d By st s, {8 Hok 5,
WIE 1 km (K23 (8] 43 323 X6F P i K A W il ik T LA

ifii OLCIT /425 8] 433 % 4 300 m, B RE S5 Wps 40 L
BE T WA K TR, B A PR i 7K A 0 T ) o R
s S 4%, 2018).

ARBEFE LI . W WL N
T UEEET L T A AN R U 8 AN XA A A
X, 2 R 5] N B 1901 2 2% B G R AE . B 9T R[]
A IKARAT B 7 VR ORI I B, MR E
TR KRS A LB TR R AL AR, Jf
DA T8 0 553850 Ry 4870 A RS 7 B A AL AR VR R A
R EE, A PRI YR BE A0 25 8] S A R AE
Ry I TR S AG R A A AR [ N B T A DL TR
Wi BE 4R AR 0 7 72
2 MRS

AR SCHIF 9 DX 30 B v B S B L AR
A | B =19 R <O 7 T T 71 L 2
7 I NP | 7 B G 3 N 177 BN 7 B 1 2 = B 2]
WM, A WA A KA R | Ar . AR
BRI ASCRFE B 1, BRI KA 4k
WA, AKIRER/NT 6 m, WA FR 22 K,
Has )4 Ai G 1R .

£1 HREREN

Table 1 Introduction to the study areas

W X 24 B Al (VAL T A /km? FHEIK B m FE A
p.NU] HRIKH 30°55'N—31°33'N 119°51'E—120°36'F 2428 2.0 209
L ] IRIK 30°25'N—31°43'N 117°16'E—117°51'E, 780 2.9 73
T RIK 31°29'N—31°42'N 119°44'E—119°53'E 164 1.6 34

AN HRIKH 45°01'N—45°34'N 131°58'E—133°07'E 176 1.8 32
Lt IRIK I 24°40'N—25°02'N 102°36'E—102°47'F 330 5.0 51
LR HRIK 33°06'N—33°40'N 118°10'E—118°52'F, 2069 1.9 18
A ) HRIKH 48°50'N—49°32'N 117°00'E—118°08'E 2300 5.8 12
) IRIK ] 30°57'N—31°15'N 111°43'E—119°13'E 189 2.5 11

2.1 LEHESE

A S A R ) £ £ 45 K1 2013-08, 2017-
07. 2018-05. 2018-08. 2019-12 F1 2020-08 6 1
B, H2017-08. 2019-07 F12020-11 3 1%k
P, W15 2020-10 1A%, FE U 2020-10 19
i, M 2009-09, 2017-11 2 W%, HEE W
2017-05 1 H%kdE , /2401151 2017-06 1 H%k4E F1
AR 2020-09 11U, 3t 16 B RS 1T 440 1>
RS BPANRAE KM I AT i, e mblg ok
FEAGIR A 26 B0 g =, Wl BB IRk E .

PLAEIE Y B . OSM V& B | I 43 28 vk i 45 7K ot
28

KA T BCHE R 55 ] ASD 28\ AE 77 19 ASD
Field Spec Pro ff #5 X6 3E f 31, i = 2Kk
KFMUL G a v, B0 4R 10 20615
G | e E O B S R 2 € Y SR ERN
PR (R EFI E RN T SR AH N ) A BRSO G 28 45
KGk . KUm s (FEZER 48, 2004). G scm
B o R R, BRI

TR B KERSERE (L)
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L,=1L, —rXL, (1)
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Fig. 1  The scatter plot of estimated OSM concentration and

measured OSM concentration

TKARF A ST BRI £, (07 )R
E, (07 =1L, x wp, (2)
K, L AR AE AR {8 5 p, R hm KR 1)
B
IR TR R AT AA N
R=1L,/E,0" (3)

TETT R8I R, r R — K B R R 2s
HeR ST E0.022, 3 28 7™ A% 22 A 1 30% 1Y
JEHL, p, 0.3, m HL3.1415926,

I 2o 22 U P8 DN SR FH R 3 s 4 i 1 A
GFafy OB EH #EATIE (Le
&, 2009) . BEIFY . AL, THLETRYIRE R
FHH B T8 . HEBE . FRE L (GB11901-89
#E) PEATINE (ZhangZE, 2007).

UKL ) J ) TSR 22 %502 HI 3 [ Hobilabs 23 ]
HS-6P M, 325 [l WSO — 3K A 6 A7 37 38 3
S AR S B R A0 A A RS . RS
I SCIRAE A A SO, Bk e I ot
WAEKH 2y 14000 J5 M UG, 280 i 4 5 15 51
SR 1) O, AR G R TR Y R R
A A B8 7S B Y SIGMA 7 1E S8 i (i s 45,
2008) .

(] B A0 2 TR S A ALETR Y 4SO,

SE ) FH UKL 4 B B B X R S AT AL R, Ol
()0 72 SR I HORIBA 2 W] 1) Aqualog = 4E 55 64,
WEMENEK (E,) {5k 240—450 nm, HH[H
B8 5 nm, M EGIEK (E,) JEHJE250—
800 nm, [A]f% K 0.5 nm, Wil L B [A] B R 7 s b
Gh, BERI P, DUIMAMERS 5 1 25 1 B[R]
FEARFL NaOH . HCLIE S 1 R BEAE M 25 E
FE, @t BRI th AL S 0 NaOH = 485860015
W IE K PR, I & SlioK oK 2 ik 17 9%
JERR AR, I HWOG R IE = SO E i
PWIERUY . Aqualog REESTEM HE MG, H3hn
Bk K 7 = R A BB A B2 R, IR FH Origin 9.0 4%
A A R R ) 2GS AT BT, B A Bl Matlab 3K
fF, i DOMFluor T. H.4f 12 17 47 I F 43 Hr ¥
(PARAFAC) BLHIXTA HLE T W2 6 ik 4T
FEHT o

2.2 ERHIERAE

Y I il b B3 21/ OLCI (Ocean and Land Color
Instrument) & 44 2% 1E Sentinel-3A 1 &2 |- 1Y 1% &
e, TET 0 PR UEOEIEAL (MERIS) %248 1)
BEfl X e N Be, MR WG EN T LL A GIE L
B 21 AEI5EE , OLCIE L E k2, &
ALt I, B R 4 T HE A 1Y S i 52 K AR 10
FERFAE o A S BTG Y OLCI 52 AR 2 RR 25 R
(http://scihub.copernicus.eu [2021-04-30]) B #k,
A SEADAS 7.4 BAF AT EMR AL B, 445 LA
REIE, RABIESE, KRARIETr K FH MUMM 45
H . MUMM &3 (The Management Unit Mathemati-
cal Models) JEEFXT “ KR KRR IER L, £
Gordon Frif KA IE LA T, R IE X BN
765 nm 1865 nm [ I B IO LU S /K B 5 3 1)
FUAR N B R (AN 223 KT8 S 8 e AL IE A 765 nm
1865 nm AL 9 7K A S S 3R A L AR (L, SR A A
SR AL 5 AR AR B AR o R E R AT AR
(Yan, 2003). Rij A BI#F5EE Z20E 0 MUMM J5 3%
AT RS B IS T A OLCT 32 45 K<
KEIE, FeRi% 2 MAPE R it 329% (R&W 4,
2018; s A, 2018). ARMBSEMUSE, IR
TR S T8 O k101 SRR BT A 380 R0 R 98 DX s 2
%, FH FATTREES & BRI E K AR IX S, JF
X 2R A ER K B ) DS A T SR A 3, K AR
DI K B XIS AN S 0 IX S
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®2 OLCLEHEIZE
Table 2 The band settings of OLCI

122 LGB /mm P8 /nm (L3
Oal 400 15 2188
0a2 412.5 10 2061
Oa3 442.5 10 1811
Oa4 490 10 1541
0a5 510 10 1488
0ab 560 10 1280
Oa7 620 10 997
0a8 665 10 883
0a9 673.5 7.5 707
0al0 681.25 7.5 745
Oall 708.75 10 785
Oal2 753.75 7.5 605
Oal3 761.25 7.5 232
Oal4 764.375 3.75 305
Oal5 767.5 2.5 330
Oal6 778.75 15 812
Oal7 865 20 666
Oal8 885 10 395
0al9 900 10 308
0a20 940 20 203
0a2l 1020 40 152

2.3 BEIENAE

R T VARG AR AE B 5T X P OSM ¢ JiF I 36 1) 1
HPE, AR B IR s 247 BE 48, 8
k22 (RMSE) HISE¥ 48 %F [ 431k 2% (MAPE)
AT A PPN R f R i, HO TRARUT

/ i(y imea Y imod)z
RMSE= |[&42— (4)

imea

MAPE = — x 100% (5)

KM, ¥ OSMIREESSNE, v F OSMUR S
WA PR3 0E 00 S OSM VA J3E 4 450 280 35000 £
3 HPRET

3.1 TR OSMIREE R ERIKIES LT E
A BB TR Py 2 A I Y B A R

Ivi] F} A7 3 28 00k ) A e S OB b, AT AL
BIFYIRIE . AR AR A S, R — A
R, Ik, NARUE OSM kB, Ak
W SN 38 B S B R AL B OLCT I B, S kA /K 1k
IS E— 1A Ak, FFHRPR A Ok S5 X
P KR53 R TEHLE TR o kR (AZ%)
FAEMLEFY £ FRKIE (B2,
T RPR AR
sl K (6)
A=A
A, AR AR BUBIE Bk, R FTR AR
R R BE 1 TR 1) B o
B6 | B7 ik #HE S«

S, = (Res(b:) = Res(bo))/ (A (6:) - A (b)) (7)

B10 F| B11 HOGIERIR S,

S, = (Rrs(b.,) = Res(b2)) /(A (51) = (b)) (8)
K, Res(b,) FRERSEIBHEBAUE] OLCIZE n i Bt
(1) 318 B S S %

W XFS,, S, Git kM, S, S, 43 HIHE 0 A
0.0005 fEARIF X 43 A, B&kik, HAikN

AZIKAAR: S, < 0H.S, <0.0005 (9)
B2E/kiAk: 1S, < 0H.S, > 0.0005
I [S>0] (10)

32 REERNEE

W M AR 42 R OSM vk FE A = 2IRHES ], SRS
Fi 2+ 108 BRI o Sk I 2 500 A R ST 56 UE A4
£, WARAT OSM Wk & 1) fe A S 7, 7R DIk
Jit 45 NG OSM e J32 U A iz B3 R RGO BE4H 45 A7
BUEAGTE, 4350 R FH 22 (A, H (AR AR R 45 2
AR SN M R . a5 N, B4l A B17/
B3 0] L RARG T A ZEBIK R 1Y OSM ¥ S5 11 32 8% Ak
BHT, PB4 A B1O/B11 AT LI B2k 4k OSM
W B 1 AR AR I 1
A TR AT AL T 0 Tl P e SR A B A 8 oy

OSM = 32.75-B17/B3 - 1.3537,R* = 0.79  (11)
B UK R A LA T 0 W 2 SR A B AR 76y

OSM = 43.098-B10/B11 + 15.751, R> = 0.74 (12)

3.3 BEIEMOHT

T (1), X (12), FIH 3.2 FHhE R
SRR (3h1464Y) HHE TR (rShniE
UL 3179 ) A HLE W vk BE Al 5 A AY 1) RMSE |
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MAPE, {58 5 SCMME B B UK 2, 25 R K0T,
32 G BRI RMSE 4 5.38 mg/L., MAPE Jy 28.93%,
Ho A ORI R ZHORE SRR 1 - 12, B
TS BAERE I S2BR{E , RMSE 4 2.92 mg/L., MAPE

B IR R /sr!
S

BRI S 2 I B /nm
(a) AZE/KIAIADIE1E

(a) Remote sensing reflectance spectra of Type A

0 J
350 900

H33.78%; BARKIAESE W ERE S 1MW
¥, RMSE /4y 8.88 mg/L., MAPE N 17.10%, HUi%i
B SART EE

0.05

0.04 -

o
S
&

=
SN

001+  [H— HH

W/

350 900
TR FR B m

(b) BRI

(b) Remote sensing reflectance spectra of Type B

2 RIS AL

Fig.2 Remote sensing reflectance spectra of different water types

[ A SCHRE R I v, SRS R R &
YA A AL SR AT X E, R 2R B gl A 1E AT el
A, &I B FAE B17/B3 A] LA SR AR 354 Bl
B , HAKATF R :

OSM = 52.29-B17/B3 - 3.1987,R* = 0.29 (13)

IZBA Y RMSE N 16.48 mg/L., MAPE 470.59%,
LS 55 IS AE A AR AN 2 s o ZEARVR X
], FOSRETE : 1L 1Ty, B L A
s TEmMREEIXE], AR H E MR 1 14,
JKAR OSM Vi B2 9 W] 3 i A Al Ay O Bl v 2 488 K
R ZE MR K, SRR B E AT E, OSM
We B AR IR AU R 25 . AR e o s
BT, ENEA R ENRS, S5ERN
2200 B A HE RMSE B I T 11.10 mg/L, MAPE [%
KT 41.66%. 43255 B % RMSE Fll MAPE #5457 A~
FIFREE A TR, JoHE MAPE [ 5%, ARG R
PIRICRAT 2 W 5 P2 T, R R = Vi B OSM Al 53 i
LR

A IR aph (674) 5A HLETEYI AT
FERSRIMERPE R, IR M AR A
PLEIF Y e E . OSM=3.5xaph (674) +3.97 (Liu
4, 2019). I 3.2t Rl S Bdie g (3
1461) BGUE T Liu (2019) 542 H (A HLETE DIk
JEREAARAR, 5%/ RMSE 4y 14.57 mg/L., MAPE &y

54.77%, LR TASCER H ARG A

Ry — 0 AR 9 BT SR AR A 1T Y B TR
B, A 0 TR A 43 X 4N A A TR B A
25 LRI 90 RMSE 4 2.58 mg/L, MAPE A 23.40%;
K15 RMSE 4 4.67 mg/L., MAPE & 34.20%; /]N>%
HLi RMSE &y 7.89 mg/L., MAPE K 13.36%; JH
RMSE 4 6.43 mg/L., MAPE 4 20.21%. & )5 5134
CNIEIL . W) FPEIESE (B, K1) osm
WS SO FE S A AN R, (R AR 22 AR, xR
HIASE R TE AN [ P3G o

3.4 REIZEBIKGER G SIEFFE

FIR SRR (3.1795) X 440 45 03 B a 2t
F14325, PZROKARBIE] OLCT | 174618 i 1Y
ARG RE M anE 3, WE 3T LUE H, B 2Kk
FEAEFPAR RN ISR, 55 1 Fh2I7E B6 . B11
FELEW S S S0, RO 3T TR, R
UKL (0 W AP FH o T TR B 5 2 2
FRTC I DDA, B6—BI11 AR KR,
B7 FI B10 &b B W AR PE AT 28, X EZEH T
UKL (B R 55 (2 R IR B, S ELDk
W B A ) B R RS T 5 A ZEOKARTE B6 Ak i S
VA LY BRI 2%, 22 S B I A 1 in s S e fk
RSN, B11 SN G
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Fig. 3 Mean of the remote sensing reflectance spectra of

different water types after classification

G35 A SRR 1) - 35 6 1% 1ih e FK i S 44
Giras R W mE 4 ME 3, BT BKER G
P LR D Y S I, PR R A PR
553 W AT LK R A 4 1) i EC S A FH 52 e #E B5S—B7 4k
MBS 1A, R AR R LRI BE B10 Y
S UM BRI AT , FFAE BLL AR PRIFAE P i 3R
R B F AR AR 2 RS0, 32 R et 2 41
IR 5 A B S B T EARYE , BIAL I 5 R g 4T
REAGE . FRFRATA, IZEBRIKIR R a Ve 5=
CFEIE A 146.78 we/L) , B g K F Hifth 2 Bk {4
B SME , Fems l ik 469.47 /L, HHLEIFWIE
RETEYI T 7 A R (58%) .

J& e i R BU/m !
& o o = =
2 & » o

=3
N
T

%OO 4;0 560 5;0 660 6;0 760
¥/nm
— A% B
K4 R[FEZEBLKARS mBUR R AL

Fig. 4 Backscattering coefficient of different water types

B KA I A8 Sz 559 238 0 i Al v, PRBER (AR
SIS A W, BRI RIEURER S T
FWAE e B A 07 W A5 K R I ) A 1
SR, 21O B N S S R I T Al S A K
&, B6—BI11Ab SRR R, S IEARI]
[Fi] B 4 55 B10 &b V7 VAl ) €6 38 WROBCRRAIE AN [R) ik
BERY) OSM 78 B11 Ab i i AR (L B & .l 3R 2 AT,
IXRR AR AR OSM ik B AE iir A7 28 i i, 73
{H 135 73.59 mg/L, A HLEIEYI7E R IF Y T
Fe il e (86%), MHERE a Wk EERSME (73
59 94.86 wg/L), T AZEIKIE I B2 K IR T 1Y
Z 1A,

&3 FHKELBEKESH

Table 3 Water quality parameters of two water types

KA IKZHL e/ ME SN S (E OSM/TSM 41E/%

4% 2 a Chla/(pg/L) 0.85 669.6 42.47

A FHLETEY OSM/(mg/L) 1.10 22.35 10.04 33
SUEEY TSM/ (mg/L) 5.32 154.55 40.94
4% 2 a Chla/(pg/L) 23.91 469.47 146.78

I 7 AT HLEFEY) OSM/ (mg/L) 22.55 44.00 28.68 58
bk IR TSM/ (mg/L) 4553 50.46 55.15
43 % a Chla/(pg/L) 241 586.93 94.86

7Y HHLEIEY 0SM/(mg/L) 48.33 340.91 73.59 86
SUEEY TSM/ (mg/L) 51.06 390.91 93.45

ARKEERDEMIZE . (CFHEE
42.47 wg/L) , TSM F- 3 ¥ B e Ik (°F ¥ {4 78
40.94 mg/L) , OSM JIT /i L (il B fe A%, 42 R 33%,
TR 3R a R VT W) e A A5 7K AR 7E BO U B S S
WAEAS B Sk, ) Rt D BB, K B R AR

WIS, SRR R, 7E B0 AL TC RS I R
SRR . el W, A, BS/KAK =8 X B
FOREIR Y 2 AT £, A KR
HHLETFYI AT & LB/ N T 50%, BIS/KIRA HLETT
YIRT & LUK T 50%
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35
XF

AHIFGEAAE B 53 B 40 S 0 o I S /K AAAS0RE ) I
] BT R B, TR AS ER T A 5 6 TE B R A
B, N PRIEEE A HERR M, 5 O A I B
HELFEHT S - EE 5, 5358 440 nm, 488 nm,
532 nm, 595 nm #1676 nm. N T WHFFE KK A [E
2% e T B R AR, K T B RS
METEY) . THLETEYWRE . A VLR TR
Mo 28 E AT AR G AT . S5 RERWT, 488 nm
b ) J5 B RS A HLE TR R B A 2R a Tk

KEHEEBEHFESEINRZMREN

FERIEASE, HAHRMERL (M5 R 50 Ak 3
0.94 f110.95), 595 nm 4b ()5 ] B R 50 TTHLE
TRV B A OC R B K (0.68), ZHLEIEY)
e BE R A K

KI5 s A, BIEAKARIAL S m B REOL
M. MWEISHR LA T, ANFEERKIRE
SHih 2z Rk, MFEE KK B, A%
IR Tl U R B B R, 1T B SRR R 5
WO T OREEEUKIRAL R E 22 5, A5
J VU B2 BOR/NASTH], E 488 nm A1 595 nm 2% 5
BE.
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(a) K1 2018-03-23 KRS AUA OSM ¥ JE 25 [] 43 Aii
(a) Spatial distribution of water types and OSM concentration in Lake Taihu on March 23, 2018
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(b) Spatial distribution of water types and OSM concentration in Lake Taihu on August 5, 2018
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(¢) Spatial distribution of water types and OSM concentration in Lake Chaohu on September 18, 2017
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(d) Spatial distribution of water types and OSM concentration in Lake Chaohu on December 21, 2017
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Fig. 5 Spatial distribution of water types and OSM concentration in lakes
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3.6 AREZERBKMEEHYHEBIFE

AL LA 2020-08 KA . 2020-11 L 525 K
B, FIH =45 AR (EEMs) 256 ¥4 W F45
Br (PARAFAC) J5 X it b OSM #4796 40 43
SR, AR E] 4 FhEE G 4y C1—C4, ST AN
3% 32 MH (Stedmon, 2003; Coble, 1996; Coble %%,
1998), @4y CL ARG, XN H H Pt
T, FERMAEY (AR RIF Y ) [
VI I DG IEAE , 32 B 06 = A 175
KA TV R AKSERZ R 5 2H4) C2 Bk [ TP
FIBEFE T M U, 3 AR 5 552 B KR T E D
PR NS IE SR 5 45 C3 X N A I
(EAMEIX RS T oeE) M CigE (T IEIX K
JETE TR D¢ CIEME ), 4150 CA4RFIV A I, 243 C3 AN
CA 38 BN Ry 2 52 IR i A1) 5 4 o FN s L R P
B DI . OSM 2 640 43 REHE 78 OSM 21 1
o Rk, L, 2EBd o A 2 OSM 1)

XK AR OSM e B FIAN [R] 9 ' 21 43 AR AT 5 2
PEATAHCHE T, S5 R C1 5 C4 BT W E A G
PE (HERBN-081), XEWHEROEIRA 5
Cl 50 WIEIX FE A R A4y C4 BB AR . AR
RUTKAR OSM 45 G2 A S ge it W 4, M
Feah Al LIAE 1, PIZEKIR OSM #4 i 28 85 1 9 i
FNZS 6 58 S S AL B, EL T S 20 B ) R 1) Bk R
HIARHMIE, EERIAECL, CAA A&
BRERMES : BEAKEPE OSM B C14150 5 F
S, MXEEHERN (60.86+4.92)%, W EET A
JeKIR ((48.97+7.13)%); 5 C2 M C34 5L,
A, BEIKIRAE CA4L AT 2 R AE 2, B
KA CA L AN & EE R (18.6622.14)%,
ET AZEAKIE ((24.86£6.4)%) ., B2Eskik OSM 2%
BV LI & T A KR, RUIBIK
A OSM R H B0 1 28 B 1 B4l A FEAE, L
FREAH S EET R NER A, HILB 2Kk

S — M 3% PRS2 BE (R 2, 2017),
i s 3 o X OSM 372 F A 52 BE i ek 2% (VAR ik 55 )
F4 WEKEOSM 475 B EN S ES T
Table 4 Statistics of relative contents of four fluorescence components of OSM in two water types
SLS S PO AR 5 e/ ME/% KA/ % L% B ifE2E1%
Cl 30.36 61.92 48.97 7.13
c2 10.88 15.53 12.90 1.12
A%
C3 6.73 25.38 13.28 4.21
Cc4 17.83 50.58 24.86 6.40
Cl 54.98 67.03 60.86 4.92
c2 11.16 12.12 11.72 0.41
B
C3 5.04 12.90 8.76 3.22
C4 15.81 20.96 18.66 2.14

37 ETFOLCIZGEIBRI KM . EH OSM ik E
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R A R AR T AE AR R SR R AR, R
BB 09 Rt 4 Bl 3R 0T 2018-03-23 Al
2018-08-05 K i1 () OLCI $# 1%, LA K 2017-09-18
F12017-12-21 S35 OLCI, 78X} 5215 P47 Fiik #HFI
IKAEHE N 2 S5, AR AR I 3 A A A4 0 A o
B R OTK IR AY AR5 R IR T2 I AN ] L 45
XoF I8 PSS AR 43 30 B2 B, A T AR IO 1 L 8 OSM
W FEAS RIS AE 23 8] A3 A 161, &l 6 T

2018-03 K A /K AR T A I B, K v
FHRK AR K, OSM i £ HKIE (B2KIR) &
BT KA X LA, B AR AN B A A

B ICHLETEY) G B IKIE (AZOKIR) - AiTe
KIWALHR, 2 b R ALY 2/3, J& A 24 KK Ak
FERAL, 2018-08 M Y K 42 Y43 Ai [l A
PN RPN B SN SR e SN N
AT, oA A IO X e B 2Rk AR T2
B A e KA X B L, BRI Z A, R AR B 1 4
LS . AR ST R G R O K v
F oy A B FOKAMR, 3X 5[ 25 B A0 SR A E o
OSM ¥ B (I 5 (B AH 5 o 2018-03 Kl OSM ¥
FEor A s, IWEEASBIIX BF, K OSM ¥k B
L PR AU AR B o0 A RRAE R P i R K A X
VT OSM ¥ J fe &5 (OSM ¥ >25 mg/L), i Ak
WAL, & KM OSM ik B f IR A T 0—
5 mg/L, AW OSM W B4, 2T KB IX
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BRI OSM VR BE . XTEL i e R B0, B 2 ] — X
IR )R A5 7R A TR 25 K AR S R A 52 A T
X Tt W S T8 OSM ¥ B e 51 43288 i I 18 ) o vk
2018-08 A1l OSM ¥ B 73 4ii B ik 7, KW OSM ¥k
JEE R AR S5 v (AU G ] 3 04 40 A RE A, OSMLR B K
HBA T 0—10 mg/L, FEARA T AR H AR IR FE /)N,
o A X AR o R AR BT R R KA, R
PR B K OSM Mk B2 B Wi B AR, K AR I OSM Vi B2
TE 15—25 mg/L, WAFTE R OSM ik B 4 v 1 2
% MHAMTE KB, 2018 4F 3 K OSM ¥
23 [A] 3 A A AEANTA] 3 3 03 A THT OSM ¢ J3 i /i IX.
FBA TR W R AR SR Hs B, i 8 43 K OSM
WP e AU A VS B B, WF9E 2 B OSM VR JEE
FE X 5K AR BRI R, KA X BT K A
WOE BRI, KR OSM ¥ B, X T g
FARAE X R FER A FE & BBk, KikA
WUETFY) & w3 (Pacheco 55, 2014; Zhang 5,
2014) . [F]ESFIA  200 FTIT PN /0N 5 B A OSML iR JBE i A
W, RRRDEEA RIS AR SR AL, BRZ B AR AR
WG . B 2Z A, BRI BRI R R
DX AT T X oA Ak B 5 7K A0 o 5 B N 2306 sl ]
AE TS AT K 3, SR 0SM I £ HOR 5 DRl
(XBHE 45, 2015),

2017-09 HL1 B K AR AL 3 A R R B, L1 2Y
RIOKAET TR, R S0 AN PG S v ok R 2 R K AR
MR R X, IKAEJE 53 A1 BISKAAR . BRK A2 X
HOSM (5 Sk (BZAKMK) 4b, Sk ik
THLEIFY S £, AR Z50 . 2017-12
S AR ISR S A IR W, BLY K IF KA,
A AT X N TCHLETE Y 5 Sk R (A K
), ANHER R VT A AEAE Bk IR, H B KK
XIRHL /N, 2017-09 S OSM ¥ B 43 A7 1 5 7
HLiH OSM 78 A 7K M SRR BRIk, TR EAE TP AE
0—15 mg/L, FF2 I R I R 5 i o3 A e sk 7K
AE X IR AR T H B v B OSM (KT 25 mg/L), X
A BB SR K A DX B I KA PN BE R A 2 R B0 . A
2017-12 BLIA A ML T IR 5 I i 45 vl LLE
X BEINA VBTV W E 5 H 24 R AR BAR,
WO XA LR TR MR BEARA X, OSM Yk B AE 5—
10 mg/L, 5 B rp (R IG DU R s i o A e, S5
7 5L OSM Mk B2 43 i RefEAH AL . [RIAS, FEAN[A) 2%
7SI PG U R R K AR DX R AE A VR B 1 OSM,
Hovfe BE R HR R 1 25 mg/L, X ] AE 2 T E I PG

WG AT TT X, o 0 A B %) A= 305 ¥ 7K R Tl R 7K 45
FELE A B R AL, RE
AHUEDHEAZICE (2200 55, 2013), KIKEE
FRACTRE TR, OSM Mk B, Xt g e 1 v 1b)
XK AR R R R4 .

4 %5

A B 5T 1 T Sentinel-3A OLCI $44% ik BAHAE
PEH T — Pk H T B A AT LRI R R Y
UG T o ARSIk R 5 43 2 T R 1) SR s
R BAR R DY B K AR G ARAE, RIRT LAE 2 OLCI
) B6. BT UBEARPEAIBIO. BB AR, K
5 R DL TEHLE TR Y & 35 7K AR R DA LR T
Y1 E SRR RIER, DICHLETRY S 280
JK A OSM e & 1] LA OLCT ) B3 Fil B17 % Bk
A5, LA MUY £ S 0 KR AT LR B10
FIB1L U B Al 3 38 kb Sy 9 36 UE 45 i 4R 22 1
%7 A RMSE 4 5.38 mg/L, MAPE 4 28.93%,
5B 1N Rl K A AL TR R B SRR A
RGBT W R8T . O I B T Y
FH TR B [ A 150 R S5 15 10 A ML 1 v B A s
25 A REAE, R AR 5 T A 1 S 03 2 e R
1A ML T 0 A A B T 12 Sy A BB DK IR 1y Y
il KA A LA V7 o B I T — A s BT
KR

A G ) 43 2607 A RO A A e, Rl
SEAE Z2 AR PE 1A S R FE A SRR 1, (HEE
e BT B — PR, FRREN TS
SRFEWIA A W e R AE A K 25 5 KRB,
R IR RE AN, T L A K i A A
MR . E LU T, it £
WA A R i — DR e Bk B M RE
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Abstract: Organic Suspended Matter (OSM) is an important component of lake organic carbon pool, which is important to the study of

lake ecological environment and primary productivity. At present, the research of OSM in water mainly focuses on its source composition,

migration and transformation, and flux into the sea. Therefore, constructing a new method for estimating OSM in inland water is urgently

needed. This method can obtain the spatial and temporal distribution characteristics of OSM concentration in the whole lake and even the

whole region.

In this study, the combined Taihu, Chaohu, Geui, Xiaoxingkai, Dianchi, Hongze, Hulun, and Nanyi lakes are selected as the research

area, and a remote sensing method for estimating the concentration of organic suspended solids in inland water is developed. According to
the slope of B6 and B7 bands and the slope of B10 and B11 bands, the water body is divided into two types, namely, the Type A water
dominated by inorganic suspended matter and the Type B water dominated by OSM. On this basis, remote sensing estimation models of

OSM concentration for different types of water bodies are established. The remote sensing estimation model of OSM concentration for Type
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A water is OSM=32.75-B17/B3-1.3537, and the remote sensing estimation model of OSM concentration for Type B water is: OSM=43.098+
15.751-B10/B11. The band ratio B17/B3 can be used to estimate the OSM concentration of Type A water, and the band ratio B11/B10 can be
used to estimate the OSM concentration of Type B water. The proposed method obtained RMSE of 5.38 mg/L and MAPE of 28.93%, which
were decreased by 11.10 mg/L and 41.66%, respectively, compared with those of the traditional nonclassified OSM estimation empirical
method.

An empirical algorithm for retrieving OSM concentration in inland lakes is proposed on the basis of the band characteristics of Sentinel
3A-OLCI image. According to the spectral characteristics of inland water bodies, which are the slope of OLCI band B6 and B7 and the slope
of band B10 and B11, the algorithm, which uses the strategy of first classification and then retrieval, can divide the water into two types: the
water dominated by inorganic suspended matter and the water dominated by OSM. The OSM concentration of the water dominated by
inorganic suspended matter can be estimated by using OLCI bands B3 and B17, while the OSM concentration of the water dominated by
organic suspended solids can be estimated by using OLCI bands B10 and B11. Independent validation datasets show that the RMSE and
MAPE estimated by this method are 5.38 mg/L and 28.93%, respectively. The estimation accuracy of this method is significantly improved
compared with those of the existing retrieval algorithms for the concentration of OSM in inland water. This method has been successfully
applied to obtain the temporal and spatial distribution characteristics of the OSM concentration in Taihu and Chaohu lakes in China. The
method constructed in this study provides a new algorithm with higher accuracy for obtaining the OSM concentration of inland water at
regional scale.

The classification method of this study and the construction of the retrieval algorithm are based on several typical lakes on the basis of
field sampling. However, the robustness of the algorithm still needs further examination, especially when it is applied to water with different
biological optical characteristics from sampling lake. The performance of the algorithm also should be tested using a great number of field
measured datasets. In future studies, the performance of the algorithm will be further tested by collecting more lake field data.

Key words: inland water, organic suspended matter, OLCI, optical classification, quantitative estimation, empirical algorithm
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