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Fig. 2 Composition of cight in water
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Visual analysis graph retrieved from the Web of Science with water transparency as the key word

2R3 E R, [ I A2 A% R AR B 1 14 E A AT
FAEEH T, WK EM . o, KSR,

E N E I AISA(Airborne Imaging Spec-
trometer for Applications). TM(Thematic Mapper).

MODIS(Moderate Resolution Imaging Spectroradio-
meter), MERIS(Medium Resolution Imaging Spectro-

meter Instrument) ) Jz CZCS(Coastal Zone Color Sca-
nner). SeaWiFS(Sea-Viewing Wide Field-of-View Se-
nsor), MSS(Multi-Spectral Scanner) . ETM+(Enhanced
Themat1c Mapper Plus)%5 % B a5 115 T2 i B 4
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174U HI-CCD(Huan Jing-Charge Coupled De-
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AR B0 S8 T i iy 2 s ] 3 51 K R 2 —,
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OAC)/r At 4 2, AE BB IR Y FA IR Pl

Y, 5K TR G KRR EOE R SRl e e T
IR ARS8 B B €, Forel-Ule(FUD) 48 U 44 /K 14 11y

B3 ARG, EH H 0~100 BIEUT R ER,
BT MUK BT, B ARG I S
TR R R I FUT 7K 38 50 2 1 T 7K st s il
A R BT K A B TR v B S K B S B AR Ak, TR
BRI FUL K (48 5505 38 BH B %) I 38 A0 DG ml Sy
75 W B R AR AR . Li VR MODIS il i il
KA 2000—2012 4EfY7K (8, &I FUL K (At
5 iE W R B A RO DG, RPEACR BRI 0.91;
TSRS FUL K38 50 RS K B A
KT SR I rp, LTS s SE S Hydrolight 45
B, KIS FUDK @RI K, B 5
TERBOE I, PeE R R* A 0.95, [A]HA i I 7

G o (2, P ILHE ST SDD Al AR AL
F <8,Z4 =794 630.86xa "%, (1)
F=8,7Z4=30380x F %! (2)
Erh FAGER FUTHREOR/D, Zog Rom K45 B EE 1Y)

Ko AKEFEB R AL A B R, ik, B
FEAR DA WF 58 F B S K AR 375 B 3 8 Ja sz i A AR
{BATE AT LA FUT 7K (848 50000 A5 4k 350 Wi i I 22 1)
A4k, S i K R AR A B
23 AT ERENERELR

R Z 25 K4, 3 a B (R SCrP TR
MERE a W) S5 R BA R KR, MHEEEK a Xt
AT UG A W ISR e AR KT AR R, DA TIT 52 i 7K R
MBI . B SHSER o WEMNSER U
LR TR

Z =m([c(Chia)])", 3)

K o(Chla)fE 4R E a WREE, B4 m Fl n BREKS
5, ARPEOTIE B A SR )R BOR R M . #4206
A UTVRR I K Fp 48 3 10 S 0T T A 5 ) - 2
B oa VRS RYRE N R AR I AR AR R, JREE S
ST, 1S ELE W SRR o WA BT
MR, Carlson! " EWF 78 WA & F- R T8 BT,
FF C A B 5 28 se SR BE VR [ F 40 M, A3 30T
2k 2 a R 1 3 B B AR S A, LM G R 4835 0.93,
HATE R W RS B Megard 55U 7RIS 3%t
HRORE 7 W B B S B, e RO T R R R R
SRR 2R a2 AR S POVIR 9T B R I VR WA 4 5 38 T
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g, MELEE SR o EZ R RA . 7R
H1, X=lg[c(Chla)], # 1 " Morel £k 8.7 Fl

5.5 ﬁ%’zln[ = JE‘JESL{EO Horfr, Do S 7K 3 i ) 325 1]

JEE BB RS FUE, Dy 2% 375 I B2 25 09 UL L JBE T
[ 21 PR ) R AU BB X AR R Z T i —
FORM, XTOCFRR R IR —2RKAR, AR a ¥k
JEE 167 W 2 SRAR 25 50 . R, S 57 ) B T i
R a VR A7 I B 22 A R A7 I 3k 14 R W L
R, A& RSB T R I B AR R R 22,
5 20 1 o7 W B R 22 W B, AN M) T B vy o P B o
AR JEE

min

F1 ETHRER 2 RERTEREMNZHRZEE
Tab. 1 Empirical model for inversion of transparency
based on chlorophyll a concentration

L S S

LS lg[ ¢(Chla) | =0.65-0.121g(Zq)

Carlson!"™ InZyy =2.04-0.68In[ c(Chla) |

Az oAl

1;;;1:[;‘” In[¢(Chla) |=-1.5533InZy +4.777
o Zq(8.7)=13.5-19.6X +12.8X* -3.8X°

Morel

Z4(5.5)=8.50-12.6X +7.36 X% ~1.43X>

24 A TANEFHEENEAR
1 LLICHLE I W0 ok 2 B A3 i K A, AR 4
B RER IR, A ES A I A ks )
TR AW HE ST B TR 5 8 U B A X RO AR
Tys'* =8.103-5.847 In(Zy), (4)
Mo, Tog NETFYIMREE . 153 M0 B & A EAR
I, BIVHEAS XS AR 8 B 07 ) S v i W B 2 T AT Y
2 15 T P2ILE 40 M V0 W 35 W 3 S e [ R E S s, AR AR
BT 5 8 B I 56 R ST [l I AR AR
Z.4 =—0337 2x Ty +52.841 (5)
AR BRI AR B (M 56 RBOR wr, (HE IR
WK R B K T 42 % a
YFFAEKRME, AR o hE, THLEITHR
hFE MR, 5w K AR 7 W B A 3 R E S B
PEBEARIE o X T8 B 4 30 5k, FUL, 4% a
DL I BV AR 23 1) 2 FH 31 1 B A 58, TR b JeR
SR SR VA 1 R R o Y RS B Y R R
2 B A ARG F R IE B 2% 1 7K R v R A g S

KEAHEW R, FIER RS M, MRS, a3
SEONEHE s e, IS 2, B AR RN, 5
2 DX I RS ) %) R ), TG ¥ 7 A A ) S T
B . ISR R R SE N B 5 T R R R B A T
] A5 A A 3, H T S0 AR S A S — EL A 2]
0, AGE TS A5, SRR Kk A AR AL
DL e 7K ) 20 53 e A2 BF, O B %) S8 0 5 80 06 8K 25 T A
A, TZ AR H Rl AR 2E . WA
Bl ZSEE9ER, AHEK MRS 21 0 28 50 38k A 1
YR 25 7= A= A8 Ak, DRI 28 36 33092 g I 2 3 FH Pk R
P
3 ¥OMEEREZWE

28 30 Ak — PR AT PR A S0 A5 [l )3 75 3
PRAETTE, EATAY () FR 8032 7K A RN S 6 [R] 1) 52
M 1T A8 AR 123250 2 4 A7 R B K R BE LR B,
i B B A SRR AL T BT M B SR . T TR
B KA, Sl KA BB B R R (WA
IR T8 I R KL KoL), SRS AR IR AG SR S 80 T
KA 375 B 3 B T A

Chen Z£PO13L FIHIATE ) SeaWiFS i 8k 1A &4
i 0 B S Al 490 nm 4b 9 3 T8 5 R 8
Ky(490), WATBEIIE S Ky AR EHEA, N
1A S SE PV 35 B B A AR AR A 0 ] 5 i S TR A
TR 58 S5 A2 i 30 IO L B A% i B 2 ST K AR i
A 5 1Y) 5 i o SRR AL

7= 1 ln{Ppaﬂ(“erb)}’
4(a+bb) C. fb,

K, a KRR WCREL, by /KRS [ HUR &
B, pp RiZE W BRI SO R, o HATRON, B
KRR, Co R NHR A RS B, /oA 4,
HBUEE Ry 0.32~0.37, 43 5161 i R A B 2R K BH
R IGUA BB, 120B 7R 3 ok S5 0 5611 J= A OC R 4K
ik 0.84, TE—JEK MR T BL0F 1 SO 45 2 o

Preisendorfer™ 1 Tyler!” M 4i v] UL G7E 4 50/
Fr LR BV T, 15 3058 W A SR A

"l
7 = Diyin

s Ky (v)+c(v) ’
A, e AT WEH IR R, Ko(v) R AT WG H
I8 SRR FEM AR [, Doron SFPTRFFE K
Kov)+e(v)5 Kf(490)+c(490)Fi BEAIR, 15817 1 BE AL AY:

(6)

(7)
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D min

P[K(490)+c(490)]

®)

st =

X, P(X)=0.0989X%+0.8879X ~0.0467 , X=K4
(490)+c(490), HRYELIIHIF L, c(490)f0F 490 nm 4t
PGR8BI 490 nm &b 4 S W e 225X a(490)
R IK S 1) B BB by (490) FIBURL P i 7] BT &
B by(490) BRI, Hirh, a(490)F1 by(490) AT HR 35 12 Ji&
SR AR E] . AR4E Doron PO AR, M
709 nm P BRI AT R THIE a(490)F1 by(490)
WA, T A AL RS 1 I BEAF R 25 57, A S AL Jk
7% 709 nm B R JCIEHEH, Doron 2PV
QAA(quasi-analytical algorithm)3.7%, F 560 nm{E A
BEZIWEBATE a(490)F1 b,(490) U {H, A5 3| Tks
0 119 325 O I T

290 1) ok S5 P2 3 F [ 5 62 45 (inherent optical
property, 10P)YALHRTE 75 W] 1 i S it S g, k]
Doron Z5PRB IR, 456 Lee S5 AN) QAA
B, TR T A G 1A A B iR ., T
0375 I P RAG B . T TOP A3 W 3 R AL 5 5L T
M-ARER a WeFERIBERIXT ELAMTT, A BRRTE AT E o L
TREH 22%, B RIRYE 52%, W/NTIHET MR o HE

MR ZE . BIFHLEM SRR o WREESEWIEEROCR,
FH TOP 57K Az I BE 1 0 2R ST I o0 b S VA A
JETE R, R2ET/N, Z PRS2 A 2 4 HT
SRR . B E YRR, XF e Doron-709
Doron-560, Doron-QAA =FiE I BEIE R A, &
BTN = R S G ) Pl P O BT R 3 97 N1 QO [ =
Doron-560 F7A R R ZE i/ N, ATAEHLSERN [t

Lee 45 R T HiMK T G WAL 3L, M
Eiﬂ(_l:)'(j%}ﬂi/ﬁ'?T%YEEE%*%J\EEM% FE v B A
(R AN ) T J5A i 22 LB, 5 e v] LA RS SDD
E— KRN 124k, B-JFH,J:JIEAIE, B A B
SR AT AE B . AR B BRI AT B 9 375 BH I 18 Jk
G HT B AR R

_ pPC
s } ©)

Zgy= ! In
T 25Min[ Ky (2)] cr

Min(K ()0 AT UL B it ey Ko, R C =
Ko fie/ NS T 7 AR K A Y R (L, C 8 A HRX H
B, C 2 NHRAERR S RS R ioxt Lo B B, B ME
9 0.013, M Lee S5 IH) QAA B, H1 R I3RS
SRR a RS T8O R B by, BT a F by Al
I Ko, Hh & SEE A MR A G580 Al
AT AR Lee SRR 0T, Ky ARSEANTT

K (490) = (1+0.0056, ) a(490) +4.18{1-0.52exp[ ~10.8a(490) ]} b, (490) , (10)

b, O KRR . 1hT Lee W F R IE5 7
7 W EER R B T BRI TE L Y, R IAE Rl A
YRR A FFIE . BRI . B KIS Lee

DS Ky AR, R K(490)TE B AR EER
22, W, X Lee SFHF & 12440 Bkt 17 etk
T2 /)12 0 R B Ky B2 BT e FN R 50557

~ £(490) a,, (665)R(710) £ (665)b, (665) Ba, (665)+R(710)

0 L ey (v ey an

(a90) B (B65)R(710)/ (665)8,(555) | Ba, (665)R(710)

Pow 7(710)a, (665)R(710) 7(710)

R, (555) T 1.05~1.5 i, RITHAHE, INTF 1.05 N RIHZK
Koempicas =0-145 3{&5 (443)} U2 g ST LS BEREAHTRE . BEEC A
Kd =W X Kdempirical +w, Xdeemi—analytical ’ (13) iggggf@ m:j; \fiufﬁfgi%;migﬁigi
. NPT 15—x 1 BRI, TR EUE, Mao (ERTSY
wi il e B Ky RESHEORRG wi =570 36 GOCL mMhite A0 B e A5t (501 Lee
R k. R, (555) Opposite o SEM A TR Ky AT THEIE, X 30 AshitE o3
2 715-1.05" Ry (443) Hypotenuse ™ M s Lee 25581 % Mao 25 Ko Bk, & BB NG

$n Kdempirical %EU%@EW%%& Kd E@*%*ﬁ%:%*néégﬁ
B, Gy by S BESIK IR BRI [0 U R 4L

ROYWHIA IR, AIMERH0335. - R (535) ¢
R, (443)

YU RE R R 021, IBUURT Ky SR BAS =,
M 0.86. MIGEERIN Mao 25P7H) Ky A B L HHATIE
1E, {HHSE HT MODIS &4, - H 7 i7 BH B 18 i
WA ZRIGTF, R RO R R
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T QAA_v6 TEVEMUK IR b S R 4 2, Tiang
SRR AR A QAA Fiik QAA hybrid[f# ] MCI
(Maximum Chlorophyll-a Index)g [X 43¥# -5 ¥ /K
EMCE QAA_v6 FRIUHE iR Y SR R EL a()FE
J& U 2B b(2), JERAZNE Ke/Ky (EAE 1 E 1Y
A 1.5:

K 05 sin(¢9)2 -
X =1.04(1+5.4u) [1 ™ ] . (14
A, Ko R Ko o 52 b TR AN R S 1 1 I
IR REL, u=by/(a+by), 6 KK, I HKR T
P, Kl SDD S i 355 1 A T 2003—2012 4F
(B MERIS EMSEHE T, & BUK 4% W B i e
KA R AT

ol 2 S VL J P A XSl P V9 ol > 3 A I i A5
RUPEATXT AT, RIAEDLIX I Lee % (24 M ik
R Jiang 2OV E FE BGR, A A [R] A2 B VI L
T, HRER2EE /N, FILAT 1, ity SDD AR
ANEA R, FAEA GOCT TR £ B 3 7 h ¥ Vi
KA S 38 175 W FE B, Mao 2507 ME iy K A5
PR AR SDD A5 I Lee 2550 %, 1H Jiang
A5 SRS 75 ff ] MIERITS FE{5 550405 sz 765 553 W /9 SDD
K BE W L L Lee %5 A4F o T Beask 15 BH 132 2k 43 A
B, PR R B KRR, A7 ARS8 2545 B 34T
ARSI, A7 A9 IE FME 425 Msusa 257 Lee 4617
(R LAl b ke T B R, KRS Ry 4 B
FAL, X — PR R AR BUA IE S % KM
QAA %, IBR MR AR T i/ KoL) BB
Fl, Mol 7 ORER A 00 S (B, AR T W EE Y
K RE o SR X AR RS Sy 2 mT DL A 28 500 22 1) 1)
2550, BTUETHHLAL T EL A A [R5 R 1 1 s R B
RGO R, AR AR RS AE T 34 B X
Ak

M R RO RO R F QAA 138 a Il by, THIAE
QAA TREIRNSEE Z, SHNFBEERH
WEEE AR R, I QAA HAY I 1 I
AT IERE R E RN . QAA Bk H] o I
by B, MRIEAA R R SIER S B, i, EEA
W WS RE TSR A K A, BRI R S K
)R, A JH i 1 2 0 2 R T v A TR P i A EL
BB, 2o T SVE MK T A % Y R A% s PR
T LY B KR I G2 B A3 I 0 I o [ A ) 2 e
P, BT R A% B TR R TR A P B K AR 5

HEJE TR, AHE T B o W AT R 10 K SRR v
{EAFIE— B WE ST, DU Sr 3 B AT I i 1 A KR
75 W B~ W S JE AR

4 NEFIHERFEEWER

B HLAR 2= DR R . TREE2E 2 ST, KA EE
RS 245G, ¥ R BRI 1 B ar
T, AERENIE W R RO AR, o E LA
2J NS B Ky(OBIREE I, SR ] Lee S50 3%
WY S A AR, XA 3] 1) 375 W] R0 RS B2 AH I 4 s B
V4 18 S AR S BHRAE Jy b 22 28 AR I B,
B W REAE A2 28 i i, DN 20 A A M S K 2
Ak,

ARAEWIEE h OAC Fil, Maciel 450 IE % B,
X OAC HAT & Al AR P B K AR, HL#S 2% > (machine
learning, ML)% 9 B4 T2 43 1 55 7% (semi-analytical
algorithms, SAA), HiH RIS TIEH, R_ZE/NT
Ja# o ZHERHPET Ko(W) R ERE SAKM(semi-
analytical K4(1) Retrieval Model), 1T QAA NHESE4S
THBR BUS T HUR 228 by (9520, K Chen 2515 A
MM, 1SRIPHZ ML KRR NNKM(new
neural network Ky(2) retrieval model), 3% 5% f 5 R &5
TS FEEAE A b 22 AR T, X R 2 Y
KoM RHERA B L T HAMBIRY, o RECH 0.94; 2 E
RG] 5 FhHLARA 2] Bk RO AR W B B, AR Al
MR 22, e K-1 485 7% (K-Nearest Neighbors,
KNN) & 7 375 R 1) 5 et S J A 8, (ELAL 27 > W g
S B LE B, NI O BEREAIG; M ER
R AEUORE SR 5 MODIS B G ARSE &, A
KO 2 M 4 (long-short term memory, LSTM)
il SRR g 10 A7 W E, 3l O A R B 2 AR T A,
AR i RS BE . Zhou Z5EY7YE Lee 25PN
Habh oI ALK X R, FEHET GOCI(geostationary
ocean color imager)%Hf 1 E M T IX 3k 2 M4 IE SDD
FEERIRY, FEZME o8 TP AL 827 2 i iy B — 138 X
B IR I AR R A, B Y SDD (A
BEHRERE . Zhang S HEAL HLER 2% > J7 T A BRITA
FK K 25 WY RS B PR AE, & B0 A i A B 3 5
(extreme gradient boosting, XGBoost) Fll fifi Hl £F #k
(random forest, RF) L2256 Fll QAA A T A HE,
SERIAEXT IR ZE LN 30%, I H X FPEE BB A LY R —
TR I ) A% 496 1 22 9 (back propagation neural network,
BP), Y[ &l (support vector, SVR)H fafit, HT
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SRR 2 W B ARG 2R B 5t o

A 230 A, HLAS 27 2T 5 i 0 R E 11
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Abstract: Water transparency (Secchi Disk depth) serves as a crucial parameter in water quality monitoring. Re-
mote sensing technology exhibits immense potential in facilitating such monitoring. This paper aims to categorize
and compare the current algorithms used in monitoring the transparency of water bodies and identify prospective
directions of future research to further the advancement of water quality monitoring technologies. Three algorithms
constitute the main directions of current research in this field: empirical, semianalytical, and machine learning (ML).
By analyzing the characteristics, advantages, and disadvantages of these algorithms, the focus and direction of fu-
ture research in this domain are proposed. The empirical algorithm is based on the correlation between transparency
and spectral data, along with other factors such as chlorophyll a concentration; the semianalytical algorithm is based
on the underwater visibility theory; and the ML algorithm is based on superior data feature learning capabilities.
Each algorithm presents a unique range of applications and limitations. Future research should focus on integrating
multisource remote sensing data, improving the quasianalytical algorithm, deeply analyzing the relationship be-
tween optical parameters and water transparency, and applying ML algorithms to establish water transparency

models, thereby establishing inverse models with high accuracy and wide applicability.
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