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BT (R)F(G)IEB) = KRRy BB R T 1B AR E ORI R

SRl B %Y OH oK A FEY FHE-" LIEEMY gIT
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(1. HARFIRIBER IRt AT HAR IR A S RG8) ) E ek E Wiilhi
310012; 2. WA TR TRPESA S LA SR E Wiy 310012; 3. #iiL
T RFIER RS TR R IVIAUN 310012; 4. Wi &HEEERNERE M4 1A VR
FEHORFE TSI WL 310012; 5. H AR BIEH = f i e A S IR B R 22 B AU
WIS WAL 3160215 6. PAEMGFEEZ) /1252 B X E S siie = Wiilpi/ 310012)

WE HETITEERWNEHESCSD)REFECEEAE, LE. BEELEAEFRET
R . BERMA D BEEAREA ABER/NEZ I mA SRS, S EAEE KK
FEAEEMNEFEBMEER, XHEEEL)HEURZERESR. KARES®H, £TT
EERFTEET DBEF/NAKBBEATERE RIESZ 5| — 2 05 FRF, B b K AR K
BRI MEREENEAERETEAANTERBR T ENAEHA AR T 0BT AHRE
A 38 3 T AHLFR 4R B8 F ML AL A A2 )5 HydroColor APP # # i 3 3 ¢ 22 A HLAE 22 & T 4 (R)4%(G)
EB)= ¥ By LB F B RIE J7 % . 4 R KB, T AAMLA HydroColor B9 £1 15 7% & th & (R/B)
MG EBENERGEZAEEFRZENMER, AR R #-088 £-093(n = 16, p <
0.001), R IEA KMo 8 RAGZE I E RIEAL R I T L 8098 B A B ATHE BT A
HERET (D BHEREEAERTAMERER, () £TRG REEAEZRT R/BHE,
(3) HydroColor REM A EM T EANREELR, BEU L ER 2 AMEET T AMN
DIJI-R/G ## HydroColor-R/G % 1. % ¥ & 35 # R /@£ &L . DII-R/G #8 &L F 3748 4 iR 2 A0 2 77 AR
%2 4 29%7%7 0.3 m, HydroColor-R/G # & % 21.9%7%1 027 m, W _E%F %8, @i T AW
FFAHIKI RGB E AT ATH R B EREH#ATRIE. ZHENE LN REERETRA
TR S AR B KR M e R S R T I BOR HE
XHEF  E¥E; RGB; BRRE; T AMN; FAHAPP; Z L
FEISES X87 doi: 10.11693/hyhz20231000226

IRARIZ W (Secchi depth, SD)E4% S WOK A HTEBEEIE, B/ i o 27 W) AR P I BE 1
ImiBEAR . 7E—2K Ik, B —MUER N E T, B A W EERAE, [RIthE B
SVl AR & B IR AR FE LSRRV e ) SRR AR (IS B &, 2021). FE KR, B
AL, BTV VOS5 W B AR S RO o (RIS I W S R PR K AR B 2R AP R ) 240
KA A7 )30 B T-(Falkowski and Wilson, 1992). [Klit, EHEWF A —. KA
HES A R S

BE T 375 B i (2 TR o 328 W 82 (m) 72 LU0 T I B3 I 07 1, BUAG—R 48 F B4R 30
em/r A7 28 QAL HE BTN K T B B NIRIE AN WOk, 37 W <3 2R Ao JE gl o W 2

(Tyler, 1968). Blizll & BARKE LR m, AEAFAE PR I 2% 1 22 53 BOUL I N 52 4 58 AR AEAN [R] e
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FRASHE AN B2 AT HME S 1) R, HL G0 R X K MK B ] DRV Rl B M I 75 R o TR R
FA W DA AR R m, 7T DA RAGR R B AR 7K M7 B BE A AR ARRAE, R kb 1735 B
FEAL Gl TR R BRI (B e 1855, 2015). B AT CA B R TLR 8 ORI /KGE I R 2
AT RORMIARSGIAL, R EEH QI BRI U FE2 R . G006 75 VI8 I 7E R IR 5 JR A 3%
B J3E AP 2 1) 94T (BT VA 20 B S A 0 . B dinPrasad er al (1998)7E M WS B X S g 37 7 6T
490 nmANS555 nm PR Uk B I — Ak 8 K o E LU B V0% B FE 200 . T 45 (2021) 3 T
Sentinel-2 TL 2 H4f GE 57 T 4P BUH G MBIl FE S 00 vk . 00 ki K IR AR A Y
PR R 5 TS, (RSBl IX S () SO AR S, PR RGBT o 223 # vk il
MR AR A RS T, SR B AR AN 2 50 S Bk 45 & 1 5 SRS I S U T (Lee et
al, 2015). BRI VL SO RS BE R s, (AR S R h T Re S A A G BRI 2 7
Wi SOEEE R, BT EVEM AN R, TRSEEE, RN SR e R

FUE AT T AL, 22— N KLI862.8 ki P45 581 8.9 km A K 7 2 36 P
TN, WA E K IR S MR B = Hh . JTEESR, W R R T R AN K
FrETH TR MK & B TR M A 2SR B O R ¥ g, 77 B g /KA AR AR AR B A e A K
FEFRIH A A (UL TAE, 2011). BB FEAE N SO LK I B S8 —, RSN
IR LR B R HRRE M . BT SO R L KRR B R,
I 8] 73 94 R IMMODIS FAG T A5 2 5 SZ It s i), 1 A5 FH s 25 1) 43 3% % TL 2 i Landsat,
SRR SRAF KRG T BR o R e 3 T2 R gl o7 L 3 WA BB ST T A E — 5
PR o 3 L 00y V2 AN, A A 7R W R A T B A I T o R B 7 O 0 18
T . L, 38 V) AR QLI R — P RO R H 5 T S48 (F7  BE 5vk

To NHLRE RS T 08 R EAT ARG RIENLED . SEiPEBRAN 25 T a0 e AR S5 R H RS
m BTGB REORURLIE, 5538 F T X i g X g bl 5 402 JHC B A8 Al I8t AR 2 e 5
1 R W0 B R SR (B DR AR, 2014). BB OGBS R, BT DRV EITFR
(RUASE AL B30 ] DA B e B T T AL IR St o (R, 22 il e A% IR s I AT Bl
BSRULE-IL109), MR T RS IF A - R, B35 86 22 B LA (R ) 55(G)-
W (B) =10k B A R 3 S 37 /K AR S B E S I8 7V 2 v RS 8 F e D0 AL B R A A5 M 0 ) DR

BRIC AN, Bl B TR SR 58 5 38 T 4 1 R 8, 2T 85 RE FHLIS B A LR
G+ B B KK S8 3 R (Application, APP)tH i A 55 FF i /K 858 W () 4 R T Bt
o FETRBETHLIA SR AR MDA BUIR 0 B A T B G 4R A FRRE i, o2 W K TR A A 18
SIS MK ST VE A R 78 o 35 JUAE R 94 A — LR F & Be T4 APP 1EAT 7K 5 U 1



FHRBEFC o Bl n b AR 2 KA RGBT 7E e 7K PR 458308 [ (4] BA e v+ AT R IR WK € APP, ]
IR TF R A . ARSRIBEFUD. AiEIR%, WE TEMRE. EIRIRE. BEKE
IR (AR AE SR, 2022). SEEGHHEKS WK T —3K HydroColor FEEFHL APP, FFHl
FINUE R —A 3 BB BB Am ST, TR, 4. U6 3 MBI /KR B K S S 2 R AE
FET b A BB K AR Jeh TR UK FEE (Leeuw and Boss, 2018). HAR1% APP b f7AE — LL B (2
RIAEEE, 2022), {EAEJy HHTME— AT AT SR K SR ZE A AL APP AR /K5 B A R Y
82 i 5

Wi ERIEA AT, AW IR T BT AN B T HUS EAENLIR . Gy B=IRE
HE SR R 1 WY ) 22960 ST AR, s 7 2 PR 9% 284 0 AL DA SR BE T HLAE 7K BT ) A 740
AU RS )V A S T e

1 MRS
L1 SRARR T AT A

AHEFE LA G LA 9 T EERI X (B 1), F:T K886 AHL DIICKS R Phantom 4 Pro v2.0)
FI3E 3 iPhone F-#1 APP(HydroColor v2.2, University of Maine) ] RGB Y15 5 1 g i W 5 3%
JESHITFE o RAERTRISERTE 17 9 s E T4 4 S H L= MR R B, SKAE RUK RGN A
5~32 m. A 2022 5 6 F & 2023 4 9 AAEHER BT HIERSE, HRETXANDLE
HdE 35 41, K4 HydroColor Yol ¥t 46 2. o Jo AKLECHE 1 245 /MR H R 5 4
SE07(B 1); HydroColor 34 R4 H 1L 10 Nufify, RS =L AN KR
H253 N 25 P B SE AN SR AE B4t 4, L rh [RIISRAE T HydroColor RITE AL AR 16 4
B T AT G o6 e o b DA B FE SIS AL . ST SRR 19 ZHTE AL AL
#1130 2H HydroColor 4 43 7 FI T~ PPk SsU S A0S R o JHe o TS AR A 1A RPE A R U
1. B RGB Hilksbh, &— A0k f [FD N E B B 58 (PAR,  pEin/(s-m?), Li-cor)Fl

ik FH 28 I A DN K ARIE I E SD (m),  Horh g 50 T3 W FE Bl A2 AL Y L 0.4~2.5 m,



BT AL B e 32 ERAE 201 B (L R o o AW F-AL APP [R5t fir)
Fig.1 Geographic location of Xiangshan Bay and the map of sampling sites. Red circles indicate stations where

DIJI drone and HydroColor data were parallelly measured

& 1. RGB ZRENEMRERRRENISGHIESR
Tab. 1 The training dataset for developing RGB bands-based transparency model

iR 5 Hin ][] HydroColor DJI PAR/(LEin/(s-m?)) SD/(m)
1 2022.6.27 10:32 \/ S 1240 1.3
2 2022.9.07 09:37 \ \ 554 0.8
3 2022.9.07 10:13 \ \ 1025 0.7
4 2022.9.07 10:56 \ \ 1430 1.7
5 2022.9.07 11:21 \ \ 980 0.5
6 2022.9.07 11:45 \ \ 960 12

7 2023.1.04 10:38 v v 630 2



8 2023.1.04 10:00 v v 820 2.1

9 2023.1.04 11:31 x/ x/ 850 25
10 2023.1.04 11:49 S \ 800 1.3
11 2023.9.08 12:00 x/ x/ 1240 0.45
12 2023.9.09 10:20 \ \ 1260 0.7
13 2023.9.09 10:56 x/ x/ 1260 1.5
14 2023.9.09 12:00 S S 1400 1.6
15 2023.9.09 12:32 x/ \ 1310 0.9
16 2023.9.09 13:10 S S 1240 0.4

1.2 RGB ¥ HIZREUN 4E 2
1.2.1 AN RGB HiEREUFI4- 3

A% R Phantom 4 Pro JE AL E 1200 IR RBRDARNL, #4371 94°, Bk A RS9 4000
X 3000 152 . BAYFIHL ) BB B56(410 nm~550 nm), £)6(470 nm~620 nm) A K2 21 96:(590
nm~700 nm)3 A WG B EATHR IR, JREH] RGB Bt RGUKHR EZE B 2B R
FEFET, ZHEREA 256 A FRIEUES 5(0~255, DN {H), ARE O,

BRI, EANEIETE HAr B2 50 m &b, BEkEEN T, feyla e EaE
H s R I ORA7 0 i 46 P AR S B 030 B A% SU(DNG-RAW 4% 320). IR4E B RAT BEE R4S
ERHBOCN ST LI EAR R T AN BB Zu S W PR L4 5 ome NIRIEA
[ PG 2504 DN B R B mT Eetk, ARALROE R AUBOEE 1SO Gi— 1 2.8 #1100, (RG]
(BRI D) AT o (Rt 7E UG SRBGE R, AHPL 2 B B SR 1 B RAME OB I AR

RAZE ) DNG % EEHIE ] Darktable (v3.8.1)F 44T FF IR HUEME b0 X 35
RGB ##lifti. dehh, AEBREHEAEOCERA DN EERATE, &2 — g h
%70 RGB-DN {H #EAT#R 5 R IE AL B] « BART5 12002 J5 4R 15 76 DN 3fe_E 506 5 AH S AR IE R 3L



B ZH BRI GG ZE S0 DN RS, 193] DN MR HEAH ST 7T 438 (Cheng er al, 2020), RGB
EABBIRERBOIE AR AN: f (R =1.7x 7" f (G) =2.06 x I;7*%; f (B)
=2.17 x [g0%%, For I NHED R, B, $RSSRIEF I“HS2"DN {6, DNi=DNox f.
1.2.2 HydroColor FHLM KM RGB HiEIREUALE

HydroColor APP #1T RGB HHE 3R IS, 75 70 7 %F 18% SR # KA, R LA oK Ak gk
T B DR BUR R AR S (L), RAERR L (L) MBS (TR R) 5K 2 ERAEs
JE Lol AT BRI R (Res, stHIITHE(E 2). thoh, NERKFEBRRKE RS, =G H
TELAE 58 1A BERO B . AR SR L SRR 85 B P SRR (T B A B, MG S M
TR G o HUSHE AR gk (B 2), HUASKIE, KUK UG 8 A FE N E R R A 40°LA
JERRBHAFIRT 135°. APP VR4 4R AMd ] 777 7] 2] Leeuw and Boss(2018).

2 HydroColor APP /K X 5 % KA /R B (22 Leeuw and Boss, 2018)

Fig.2 Schematic of HydroColor APP remote sensing reflectance sampling (modified from Leeuw and Boss, 2018)

1.3 Gt R B VR

$ip Je 7K 2 RH A 23 At T T 29 W 2 S B RAH DG o VPN OB ASE 28 FRRS FEE H R A e 4581 S5 A X
% Z%(mean relative error, MRE)F134) /5 #R 1% Z (root mean squared error, RMSE), EAKit8 777k
wrR

dm —dp

Yiza(
MRE =

b

m
n

X 100%




n — 2
RMSE = Jzizl(d: dp)
Relidy, J9%8 m AR d, WRERIGE p MERRE: n WFEAHL.

Gt M SPSS 19 #AF5E ik, %Ki H Ocean Data View 1 Excel #44 5¢ il o

2 GRS
2.1 HydroColor A1 DJI EANL RGB Yt ELE

I L e HydroColor(HydroColor-Rrs) Fl K 58 76 AHL(DII-DN)[F] 25 3R LT 16 AN (1)
BRI, P SARRHER 8, POtk RI B BE < 400 < GOuMRER, H
DJI %M B A2 2K T HydroColor (& 3). MBUAHRME T R EoR, B B

HydroColor-Rrs #1 DJI-RGB-DN #{E  [A]AH 42 55 (H4 : R= 0.523; % : R=0.497; £1.: R=0.3963;

n=16), HZLHE HUAER/B)MLL LR HE(R/G)HE AAE B E M KR =0.97 f1 R=0.94, n=16, P
<0.001). FRIFHT R/B il R/G LUAE 71 S A A AT [H] & A T AR AN &

K13 #F5EX HydroColor F1 DJI Jo ANl RGB JGilks54E A4a 57w ] 14
Fig.3 Average RGB spectral and example pictures of HydroColor and DJI drone in the study area

22 BYIERERENE

BTR 1 BIEET 16 HEAEIEAT W B R BAH M T, 45 B IS B FE 4y AN
HydroColor-Rys LA DJI -DN K] R/B Al R/G H{H 2 4% 53 FiAH 53K 2). BG4 R/B
M RG 5F MBS EFMEMECELRER(E 4, 4R ERET DI-DN M
HydroColor-Ris #3 F)IZ W EEFR BT R? B T AT RE(E 4), KL AHT AL R/G 1 R/B
(145 BT PR 2L T DIT JE AHLAT HydroColor APP 7592 3% W & S s By, BLRHERY L%

3.



% 2. HydroColor FIKEETC ANLAIE ., 2T 5330 B LU AE AN BH B B A O 0 AT
Tab.2 Correlations between R/B and R/G band ratios and SD for HydroColor and DJI drone

HydroColor-RB HydroColor-RG DJI -RB DIJI -RG
%9 /m -0.92 -0.93 —0.88 -0.91

n=16 n=16 n=16 n=16

P< 0.001 P< 0.001 P< 0.001 P< 0.001

Kl 4 DIJI-DN f1 HydroColor ZL ¥ (R/B). 4£L4%:(R/G)J B HUAH 535 B B (K BlLS
Fig.4 Scatter plots of DJI-DN and HydroColor red-to-blue (R/B) and red-to-green (R/G) band ratios vs. SD

23 REHRIEERAE

ST T R SR X R AR A AT R BEBOAIE , o rh P TSR IE T AL WA B ST A R (1)
g 19 NGEWFEVEE 0.3~1.8 m), FIT HydroColor i% B i Sz i A5 Y B6AIE (3088 30 DNGE W
JEJE ] 0.6~2.5 m)o H KA T Rl AN [F) I TA) R Ao 375 B R Sl S R PR R P2 i L 26 3
HE S, Bk L PTAREIAL Y SORCR A LU BT, RN AR AN SE B AR DG M B e HAR R TE 1:1 2R



MHE (B 5). B RIET R/G 1R IEBEEAL T R/B, HydroColor 7 B & S B A5 1Y L
T DI [Rth, AHF 5 b R I s A 140325 B B S B A 28 24 HydroColor-R/G #%Y, R? = 0.72,

MRE =21.9%, RMSE =0.27 m. DJI-R/G B F 5] 5 22 A3 5 R = 25 A 29% 41 0.3 m.

K3 BYELBHERIARERIESR

Tab.3 Validation results of empirical transparency models

EEE S B A MRE/% RMSE/m

DJI-R/B SD = 6.0265¢~ 1142 41.7 0.34

DIJI-R/G SD = 15.905e73257% 29 0.30
HydroColor-R/B SD = 5.2663¢71204x 243 0.29

HydroColor-R/G SD = 10.911e726%* 21.9 0.27




BlS  Szillid B R 5 7Y g I8 B B 0ot LL I
Fig.5 Comparison of measured SD and model estimated SD

3 iR

PR WA B2 B 28 A 78, T P T AHUAVRY BE AL T 3002 8 K )Ry s AE 5
W ATk LA K ) S P TS (25 R 3R 4%, 2014; Goddijn and White, 2006) . ASHF 78 1 IR R 7E
To NAUFIR BE F-HUPIANF- & 1 32K A 35 I Sl A 28 5 Je i S it P A 2R AT E, 3K
5 7B SOEERE R, SRR ATILIE R* 0 0.64~0.72, MRE ¥ 21.9%~41.7%,
RMSE 4 0.27 m~0.34 m(% 3, & 5). ZRAEE(2022)il 10K F-41 RGB 3 B AU (E T 5 3-8
A I S S AL, A E R N 0.77, SAFIFLH 0.64~0.72 FIBLUE AN
DB P E RBOEEIT - AN TR T3 92 S ARE W R Sl A 2 U, 1153453 2 1) MRE Al RMSE
AR . IAADARSF(2011)2E T MODIS Bl d 3 A< V5 /K& W BEHEAT Seisd,  SJBms 2 1
¥ MRE M 13%. ZEBRI6S5(2022) 5T 04 5% 3 OLCI S8 TF R 1 hikiids W P I s s 7 v, 36
H i B L AR AL R A R 2T 510/620 nm S ) — IRITU IR AY , X 5 AR 5¢ oA
R/G FUME M AR BTV — 3. 510/620 nm LM FE B g T i 71 51 MRE 25 17.9%,
RMSE 4 0.52 m.

AHFEHEE T HydroColor 57 ) S AR AL AR RS FE SR T TE AML A, FEE R
BRI 2 5, 1) 2T Ae d1 96 E 2 AMERL B T A3 W B B8 Y Bl 22 57 . B81IE HydroColor )
i U BB AR A 0.6~2.5 m, K TSIE DIT RS B AR Y (0.3~ 1.8 m); 2D &7

REfF 23T HydroColor AT LIAHXS fif 8 o+ SESRAG K S 3R, T AMLSRAG 915 5 Bk Ak A
S AR B I AFAE B T AN KAR R T S5 ) 2 (Shang et al, 2017). R A0 SSedk A
MANTHSTTVE, Al B gt 7 2 B s O S R AR N FAE, B8 1E HydroColor HJMIE, LK
PEALTE MG 5 AR 7K B o DA SE 27 b ) A 20 3 10 42 v S TG B2 AT 98 — 22 i A
H A

WFFL A RRWLE W L5370 A R/B FI R/G U B 2 ARG R R (R 2). B FHE
B N AT YA AR A 038 5 32 0k R EU(Ka, m") 5B (Aas et al, 2014; Lee et al, 2015), KqK,
F RN o AERET DR BRI H, Shi (2014) 5387 A3 MERIS §A14 504 & BL4E A
JGTE R A 206 B DG B K I S R IEAH SR R B, R ERBLR L6 5Kk
R R R, 1 IR R R R IUE Ko KR EZR 1. B, ZDO6ERES
FEPERETAMEG. BT RG EEHERT R/B B, X5 0H0 R VF 2801 58 45 R — 3L



(Zhang et al, 2012; Zheng et al, 2016), FIXFEH R/G 5 Kq A HETE 2 4% (/K A 258 0 %
% (Aas et al, 2014).,

HFE B, 2B /N (SD < 1 m), BF 7@ M 6HE W A — e e
FERmti (B 5). F R FEL M R KRS B LB, B2 2 B AN RN IR 5
M o ] S 7 A o e DY S U ) BB AN R PRI A, TR AR UL . AT
TR W AR R RORL 53 £L A B ) IR B AT B AAR S, T 7E T WO Bl Tk
ZZR RPN, FIFHEY . CDOM. Jevb B, BN /K A g v =k i 1 s ik
(Zhang et al., 2008). FEIAEFVEIRFIKIE, BRI/ T 700 nm A KDGIEE SARAEH T
KA T2 YR R L Ka (Zhang et al, 2012),  DHUHAE YR V-85 B w7k dal ik 77 s BB I st
B BE LG B B R 22 o AEACRHIT FE b 3R — & B e VD B IF 0l A2 1) RGB #i4fs
JG s SR RS W SO R, T8 BEREAT SE UG, i I R IR B ISR B

ARIGUE FE f L H I 8 T ANLFHLF & 1 RGB BB M PREE. A2
(1375 B B SRS o 9 485 SR B JE AU FHLE /KO0 i 00 eh B — g R R A 5o R
BEFHLAIEANLH AT O L8N &, HBF5t CAE¥ HydroColor RI3& I+ [F-FHLA 5 Fl &
4i(Leeuw and Boss, 2018), 1HHT-7E32ksN HILFEHFHL APP 756 #5447 KA, T AL
VB & e S BRI TR ST, I BB T R ANE R R R R, 083 = A
BRI KREIE. BRI HERR. MhEREEE MR A g M R # 2 5) k
B UITARTE, TEA8F 22 50 ANLRZAREAT VG ) 23 (8] M U BN 3 22 0 2 JUATAG IE MG B4z
SEACHRIE AR, R AR TS I i H RT3 B ) B — 8 T MR AR T R B
BEAh, FHL APP JPiEAn SR — PN & T By, (AT I W R I I 5 R AR 35 1 T B
FZIT iR A Gi—hrifl, AN DRIERAE N 00 58 FRAE AN 7] sOR 5 2 S s a4 1L, TR G 3R AR
ARG b B AT EEE . (HIRA TR BT 7R A U B, B AT 3R B0
BB IR, Hein$dls 2 2 R — RA RN ZERER, EFFEE LIAT, BRIELRT5E
FEAFAETE T M 2 L T — B IR

4 4w

AHIFIE I [R5 R A I g ) 2 s A e AL L TFHL RGB 8, IF A 13T 5 AHLAN
FHL APP G L7k A2 B FE SO . 5T R/G 38 B LU AR G LU 7K Ads B 2 S B AL A
TNMUAFHLR R & _E#BAT L= 1SR (RMSE = 0.3 m A1 RMSE = 0.27 m). 7T



SRR T — A EHE R I K AAEE B B BB T2 B, TR D SR I M i A T e K

BETTE N A TS, T REMIATEE DX SR B T i 1B (K BB AN i (H i TR

IR R (B I8 LA TR, JU RSk = e v s K R B, AR AE e Vb X2 R B 21X

SR 1) S B 4 RAFAE — SE AN E 1, A3 15 T 4h Fe KR L SO Bl A AR A7 0 — 20 et
PEANMEAR R T, Al 22X E T RGB BT I EM S A (455D 1%, 37K

TN TP G S RIS

&2 £ X #
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ESTIMATING TRANSPARENCY IN TYPICAL BAY USING THE RED (R),
GREEN (G), AND BLUE (B) SPECTRAL BANDS
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Abstract  Satellite remote sensing-based transparency (SD) inversion methods are prevalent for
vast water bodies like oceans, offshore areas, and lakes. However, estuaries and
bays—characterized by significant land influence and smaller water expanses, in addition to the
time requirement—pose challenges due to constraints like temporal or spatial resolution and cloud
interference. This underscores the need for a robust SD inversion approach tailored for these
regions. The study aimed to devise an SD inversion method for Xiangshan bay using both a UAV
and the HydroColor APP on smartphones, focusing on the Red (R), Green (G), and Blue (B) bands.
We observed that the UAV and HydroColor's red-to-blue (R/B) and red-to-green (R/G) band ratios
had a strong negative correlation with SD, with correlation coefficients R between -0.88 and -0.93
(n=16, P < 0.001). After developing the SD inversion model grounded on these correlations, we
assessed its accuracy using an independent dataset. The findings revealed that: the exponential
inversion model was more effective than the linear empirical one. Models based on R/G
outperformed those on R/B. The HydroColor inversion model surpassed the UAV-based model.
The most efficient SD inversion approach were found at two platforms to be the DJI-R/G and
HydroColor-R/G exponential models, boasting an average relative error of 29% and 21.9% as well
as a root-mean-square error of 0.3 m and 0.27 m, respectively. In conclusion, leveraging RGB data
from UAVs and smartphones can yield accurate SD inversions. This novel approach offers a fast
and efficient method for water quality assessment and red tide monitoring in rivers, bays, and
similar water bodies.

Key words transparency; RGB; remote sensing inversion; UAV; smartphones APP; Xiangshan
bay



