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Tablel Sampling region and location of in—situ data collection

fiE P
TP IX A8/ sk X IR/
ZPEICE)  HiE/(°N) ZE/CCE)  HEE/(CN)
SeaPRISM_Dongtou  121.3580  27.6750 East China Sea ST01_10T2020 121.3488  27.6823
Adriatic Sea/ ST02_10T2020 119.3409  24.7221
SeaPRISM_Dongtou  12.5083  45.3139

AERONET-0C ST03_10T2020 116.9981  22.5717
ST01_10T2018" 1227386 30.0061 ST04_10T2020 117.1775  21.5181
ST02_10T2018" 1203970 26.6243 ST05_10T2020 117.0252  21.7072
ST03_10T2018 115.4855  22.3880 ST06_10T2020 113.1785  21.3064
ST04_10T2018" 1153342 22.2869 ST07_10T2020 1142172 21.6365
ST05_10T2018 110.8565  19.4268 ST08_10T2020 114.3492  21.4095
ST06_10T2018 111.0373  19.4230 ST09_10T2020 114.6950  18.7492
ST07_10T2018 1109729  19.0979 ST10_10T2020° 1147105  18.4591
ST08_I0T2018 1133163 18.8493 ST11_10T2020 113.9928  18.3108
ST09_I0T2018 112.1944  18.7647 ST12_10T2020 113.9959  18.4276
ST10_10T2018 112.1066  18.7643 ST13_10T2020 114.0062  18.6703
ST11_10T2018 111.7376  18.7761 ST14_10T2020 112.5901  17.8941
ST12_10T2018 110.3213  18.5062 ST15_10T2020" 114.0484  18.0058
ST13_10T2018" 112.2633  17.1514 ST16_10T2020* 114.3738  18.0046
ST14_10T2018 110.0575  17.1812 ST17_10T2020 115.1944  17.8994

ST15_10T2018 110.0419  17.2870 ST18_10T2020 1152138 182411  Fast and South China

ST16_10T2018 108.5324  17.8254 ST19_10T2020 113.0770  17.8896 Sea/l0T2020
STI7I0T2018 1092620 176872 Sk Chin 012000 1143653 184997
Sea/I0T2018

ST18_10T2018 1083109  18.4392 ST21_10T2020 1153073 18.8854
ST19_10T2018 108.7874  17.6047 ST22_10T2020 115.0138  18.9000
ST20_10T2018" 108.8282  17.6855 ST23_10T2020 113.1221  18.4484
ST21_10T2018 109.8370  18.0759 ST24_10T2020* 1127095  18.4562
ST22_10T2018 109.9608  17.9620 ST25_10T2020" 111.3756  18.2829
ST23_10T2018" 110.1834  17.8086 ST26_10T2020 111.1756  17.4998
ST24_10T2018 109.4349  17.4553 ST27_10T2020 1112054  17.4971
ST25_10T2018" 109.5335  17.4566 ST28_10T2020 109.4557  17.8746
ST26_10T2018" 111.9828  17.5548 ST29_10T2020 110.8167  17.3048
ST27_10T2018 112.1983  17.9557 ST30_10T2020* 111.2129  17.3080
ST28_10T2018 112.1905  18.0945 ST31_10T2020 1133927  18.4421
ST29_10T2018 112.1814  18.2720 ST32_10T2020 112.2426  19.2424
ST30_10T2018 1112530  18.2759 ST33_10T2020 111.8977  19.3652
ST31_10T2018 109.3984  17.8267 ST34_10T2020 111.8884  19.3645
ST32_10T2018 108.8217  17.9049 ST35_10T2020 113.7603  19.3111
ST36_10T2020 120.2404  25.9396
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Table 2 Statistics of in—situ remote—sensing reflectance and aerosol optical thickness in offshore waters around

China and Europe

LU /SeaPRISM {7 ZH L2 B IS CPE /9 ) b 22
412 nm FEJRST I Res412 0.002—0.022 (0.0084/0.0086) 0.0033
443 nm 1% ST Resd43 0.0023—0.0223 (0.0071/0.0069) 0.0033
‘L W 490 nm 3% /& S 5 Ris490 ! 0.0031—0.0241 (0.0061/0.0052) 0.0037
l?(ﬁi(l)zo& 565 nm IEEST A Rrs565 0.0011—0.0243 (0.0026/0.0015) 0.0040
670 nm IEES I 4 Rrs670 0—0.0102 (0.0006/0.0002) 0.0014
870 nm IHFMIAF)FE AOT870"  — 0.051—0.2406 (0.1357/0.1353) 0.0539
412 nm 3RS HE Rrs412 0.0001—0.0122 (0.0071/0.0078 ) 0.0027
443 nm 3RS A Rrsd43 0.0003—0.0155 (0.0091/0.01) 0.0037
o ] 2R T Sk 3T e v, 490 nm & S5 #E Ris490 ! 0.0003—0.0253 (0.0131/0.0146) 0.0050
SeaPRISM_Dongtou 565 nm ¥E &7 51 % Rrs565 0.0017—0.0308 (0.0172/0.0187) 0.0071
667 nm & JF S 3 Rrs667 0.0001—0.0223 (0.0065/0.0054) 0.0047
870 nm “TIAWOGF R AOT870° — 0.0245—0.639 (0.158/0.1328) 0.0860
412 nm JE SRS 3R Res412 6.26E-6—0.0227 (0.0052/0.0044) 0.0028
443 nm J& RS Rrsd43 0.0008—0.0236 (0.0057/0.0048) 0.0032
A VM I A5 LI 9 107 1T P 1k 490 nm 3% & S 5 Ris490 st 1.21E-6—0.0278 (0.0075/0.0064) 0.0042
SeaPRISM_Venise 551 nm JBES I Rrs551 4.45E-6—0.0346 (0.0072/0.0060) 0.0043
667 nm % F I % Rrs667 8.01E-6—0.0140 (0.0014/0.0011) 0.0012
870 nm A MR AOT870°  — 0.0049—0.639 (0.1236/0.1022) 0.0875
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Fig.1
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2021 4F 6 J1 1A [a] WY SV A5: 5L 0 365 8 JE 30730 2 V3 1
L2A 9% COCTS $4l , JCARMR 4 25 (8] 43 BE R 1.1
km; AN, ARSI T NASA & Ai i AQUA T8
5 MODIS W) G806 7= i h S5 58, s
M NASA B T M ¥h  (oceancolor.gsfc.nasa.gov[ 2021-
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(b) In-situ remote—sensing reflectance
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Fig.2  In—situ aerosol optical thickness and remote—sensing reflectance during field campaigns in the East and

South China Sea, i.e. I0T2018 and 10T2020
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Fig.3 Observation geometry of spectroradiometer determining

remote—sensing reflectance
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o 551 nm # A FTREH B, HES IO, XUl
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2009b) .
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Fig.4 In-situ part of data collected by SeaPRISM sun—photometer. Aerosol optical thickness and remote—sensing

reflectance in the East China Sea around Dongtou, and aerosol optical thickness and remote—sensing

reflectance in the Northern Adriatic Sea around Venise in Europe
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23 EE=ITE Ak

TE ) B 3 52 00 K5 B ek TR A JERCRC A L 5K
PERG 90 Z 0, W E AT S VLD (Bailey
1 Werdell, 2006; Han %%, 2019), %S PUd v )
S (1) WG O +1.0 h, (2) DUHE 25 33 52
uhi oS il (BRSO E of BF 243 B 3 km)
B TDELICNFOSXSEIT (5% H) 1%L
LN LS WA 8

HEAMNAE 5X5 G0t N, HAE R LU 2544
VT FCEHE A Bl . (1) S5 0B GEE
VERBE IR SRR B ) 1) B 5 R A A8 L A5 AN I

T50%; (2) 27k B 8 B i ey 23 W] 19 4]
PR R A B 2R (PR IR 22/ 33H) AET
0.3; (3) @ EE s L o KRR T A 757 .
ML R T0 AR L 6075 (4) X TR 9%, 1t
£ COCTS 5 52 I 45 41 v e 4B 30 1) I8¢ B ik A7 D i
(SEAER P B RE B LR 3) 5 (5) HIEZ™ ks
P (flag) XK 55 25 R 052 W, A SCR H Y flag
(Bailey Fll Werdell , 2006) £ 4% : ATMFAIL, LAND,
STRAYLIGHT, HIGLINT, NAVWARN, NAVFAIL,
PRODFAIL.

#3 HY-1C IE COCTS L2A 7= &1 AQUA T 2 MODIS 4 7= S By il i B 5 & Fh Il 17 3T i 25478 4 i B T
Table 3 Spectral bands of HY-1C COCTS L2A and AQUA MODIS L2 products matched with various in—situ data

COCTS Spectral Bands Matched with in—situ data/nm

MODIS Spectral Bands Matched with in—situ data/nm

HY-1C COCTS 10T2018& SeaPRISM_ SeaPRISM_ AQUA MODIS 0T2018& SeaPRISM_ SeaPRISM_
10T2020 Dongtou Venise 10T2020 Dongtou Venise
412 412 412 412 412 412 412 412
443 443 443 443 443 443 443 443
— — — — 469 469 — —
490 490 490 490 488 488 490 490
520 520 510 532 531 531 510 532
— — — — 547 547 — —
565 565 560 551 555 555 560 551
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Table 4 Statistics of validation of COCTS L2A remote—sensing reflectance as compared with in—situ data collected in
10T2018 and 10T2020 cruises

SRR 2 Rrsd12 Rrsd43 Rrs490 Rrs520 Rrs565 Rrs670 A
N 5 5 5 5 4 5
(15) (16) (16) (16) (4) (13)
24.4% 27.4% 25.1% 91.2% 83.1% 293.7% 90.8%
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(16.7%) (10.1%) (5.8%) (75.7%) (83.1%) (195.3%) (64.4%)
69.7% 68.2% 50.0% 92.4% 94.9% 347.4% 120.4%
APD
(63.1%) (54.9%) (36.0%) (77.1%) (94.9%) (228.3%) (92.40%)
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Fig.6  Scatter plot between remote—sensing reflectance given in COCTS L2A data and in—situ data collected by SeaPRISM
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Table 5 Statistics of validation of COCTS L2A remote—sensing reflectance as compared with in—situ data collected by
SeaPRISM in the East China Sea around Dongtou
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13 16 21 21 21 21
N (36) (45) (53) (53) (53) (53) N
’PD -33.3% ~47.5% -39.7% ~17.4% ~28.4% -36.7% -33.8%
(-29.6%) (-47.0%) (-37.9%) (-17.2%) (-27.8%) (-33.9%) (-32.2%)
APD 74.7% 63.3% 46.8% 29.9% 30.3% 46.0% 48.5%
(73.8%) (61.4%) (45.1%) (30.7%) (29.6%) (44.1%) (47.4%)
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Fig.7 = Scatter plot between remote—sensing reflectance given in COCTS L2A data and in—situ data collected by SeaPRISM

in the Adriatic Sea around Venise in Europe

Fx6 ETFRUMIESEETEEREEIEESE SeaPRISM I 17 LM X COCTS L2A ER R ST EMNR B SiTE R

Table 6 Statistics of validation of COCTS L2A remote—sensing reflectance as compared with in—situ data collected by

SeaPRISM in the Adriatic Sea around Venise in Europe

SN Rrs412 Rrs443 Rrs490 Rrs520 Rrs565 Rrs670 S-S
N 41 42 45 45 24 41
(62) (65) (72) (72) (31) (59)
RPD 63.3% 37.4% -2.1% 5.2% -19.3% -51.3% 6.2%
(45.3%) (27.1%) (-3.8%) (8.7%) (-23.9%) (78.5%) (22.0%)
\PD 122.7% 90.4% 43.7% 42.5% 33.7% 66.6% 66.7%
(113.5%) (88.6%) (50.6%) (49.1%) (33.5%) (192.8%) (88.3%)

TE: A5 gl T T I 28 IR AR PFJ RO GE T2



36 National Remote Sensing Bulletin  i# & 54k 2023,27(1)

i 1 % R A AQUA 112 MODIS (1) — % %4l
F4) 28 JE S S 6 ) LSRRG 56 A B, MODIS F 38 J8 S
S 2% 5 RO A5 LY V6 Jgk € il 2 T 4K SeaPRISM
NI E A 341 1A SVCECEAE (667 nm DE LAY
5 32840), BAZE—FE LT COCTS, HRPD
FAPD BIfEF COCTS, E RN, MODIS [ 8%
RGPRB ST S B INEEERR 1 128, WGIE
(412 nm., 443 nm. 488 nm). ZEGIHE (531 nm.
555nm) HMIZLIEPBE (667 nm) (1) 18 B 2 5 (1)
RPD F-YE N -6.3% . —18.6% F1-28.8%, i H:
APD SEY{E 53 51k 24.5% . 20.3% F136.6%; W
MODIS — &= i flag Z J& , A RLVCBLEHE R 22 211
H, ZH-BUEEL, BB SOt B
6% B 38 8% S 5 R (19 RPD Al APD SEHI{E L F R
i flag ZRISE LT, 73 51-2.8% F121.6% . —18.5%
M19.8% . —29.8% Fl135.5% . TEHAN 23 DEHT 1 4%
1 (R B a5 (R Y — M A s R oo e, Ik
T A 65°) ZJ5, MODIS %k 5 Bz 52l %L
P8 19 A UG B ECHE B 21 400 A4 (667 nm
38241), WOLIEEL. SOLUE B I B i JEk
SR RPD A1 APD V- 3 (H AR AL, 251
-6.1% M 262%. -18.4% F 21.4%. -27.8% HI
37.7%.

32 SERAFEERBER

321 EFELHRBHENRIEER

JEF 10T2018 A1 TOT2020 ¥ |- 56 B 37 5 0 11
SR, R3] 5415 COCTS L2A %4
VERC R VALK (&8, ML @stnmE). o
DA E 1, COCTS By et~ IR 2 AR L T80
S A A AR AR AL, RPD SH-71.1%, i
APD N 71.1%. HSRFEANI2S VCRC i 460k (R % &
23 ) 35— P R R4 T L], 000 K T £ A i 2ot
65°), ARMICEEIEAE 134 (K8, BEAEl
B, BRI VLECE IR R 1 - 142 4h, COCTS
A I G2 TR B A R AT 1 e 3 A AR AR A o
1855, RPD Fl APD 43 51| 1 -56.1% F1 56.1% ., 2%
P2 AR IRXT COCTS S OG22 B 5 ik gn %k
5 () VC e 45 S8 A = AR R )

i 1 X 6] 31 AQUA T & MODIS ) g8 1Y
SR B 1 LS PR 50 & B, MODIS (1S,
VS IS 2 B P 5 0 A S D 5 e A 9 2 A S D P
W, ei—2 AT cocTs, H e RPD F1

APD ¥J{EF COCTS. Bk, MODIS KOt
SRR R X T B S5 A s 19 RPD FAPD 7351
22.4% M 42.5% ., {ERTAAIT 25 DURD A S5 )5, B AL
VO A HE nT 38 in 2 17 4, RPD I APD 4338 K =
73.3% F184.8%.

1.0E+0
i
10
35 LOE-1f @
- iy
& w D
I ;
&
E1.0E-2}
S ]
1.0E-3 . -
1.0E-2 1.0E-1 1.0E+0

IS IO ¥ I /In-situ AOT
o [EIUFRERZSICRCARMT o JGERT S PERC AT — 1+ 1 Line
K18  COCTS L2A %t iy T O R B 5 102018 Al
102020 7 - 150 B S B O 68 EE I
Fig.8 Scatter plot between aerosol optical thickness given in
COCTS L2A data and in—situ data collected in [0T2018 and
[0T2020 cruises. Red solid circles: standard temporal—
spatial matchup criteria are applied, black squares:

temporal—spatial match—up criteria are relaxed

3.2.2 EF SeaPRISM Wil # B I I6 45 R

(1) W E A SeaPRISM Bt . 2T P [ A 1
) 3 3T 5 T 35 B 3T 1Y SeaPRISM 520 1) A 145 e 6 27
JERE, 40567 415 COCTS L2A %4 U B i VT i
Bl (K9, nLIBE A H, COCTS iR IL
S JELEE AR LU T B SIS R IR AR PEARAL , RPD
H=59.9%, Tfii APD 4 59.9%; 4 ] COCTS L2A
T flag R, 55 SeaPRISM S 1 i 4% (1) A % T
BCECHE /N3 29 20, HARAG B AT AR A 221k,
RPD F1 APD 43 %25 K -62.1% F162.1%, 7“5kt A
Ko ARSI 22 VCEL B 250 (AN 182 (] 5 —PE
PG T, IR T5 ANt 657), ARLIT
BCECHE IR 2 11741, BREBsPLECEds g1 1
L2, COCTS S M 27 T8 B e AR AR A 1) i
B A B A P55, RPD FI APD 43 31 —-55.4%
F156.0%.

10 3 X [ AQUA 1AL MODIS (1) — KL 1)
U G TR ) B SR 56 & B, MODIS 19/
A IR B 5 v [ AR T K 0 2 Vg 35 SeaPRISM
A 59 HARIC I EE , B8 — BB,



WhYK 45 HY-1C T2 COCTS L2A 457 A r [ R P 3T TAF 1) L SR G 36 37

WEEIT 1 : 148, H RPD MIAPD B4 F COCTS., E
Ak, MODIS By <% IOt 5 & i 5 S £ s
AH LG RPD A1 APD 53551 1y 8.5% #135.7% . fHAT—
PRI, MODIS B 2™ i bn il (38 1 J8% 5 3 32
PR N7 FH 2 i A A 280 DG TC 45040 S50 0 1) 5 4, MODIS
W IOt 24 JE B 19 RPD A APD 43 51 —11.2% Al
21.8%; i 7E AN B 25 DU IS (4 25 14 I, 7B R4 VG e
B AT 3G hn & 81 4, RPD A1 APD 43 % 34 kK &=
4.49% F136.0%

1.0E+0

1.OE-1}

1.0E-2 |

COCTS ARG
a

1.0E-3 . -
1.0E-2 1.0E-1 1.0E+0

SeaPRISM Ui i 't JEE
o [ FIbRUER 25 DEFCARAT D TEmE s DL 41
P9 COCTS L2A Bl Y ST O 7 5L 5 v AR T Sk
VT 1 T8 SeaPRISM A7) 52 DN K08 14 % 50
Fig.9 Scatter plot between aerosol optical thickness given in
COCTS L2A data and in—situ data collected by SeaPRISM in
the East China Sea around Dongtou. Red solid circles: standard

— 1 :1Line

temporal—spatial matchup criteria are applied, black squares:

temporal-spatial match—up criteria are relaxed

(2) BRI A5 B 7 SeaPRISM 4l . 3£ T BX
YN A5 5L 1A 8 JE 030 2 V35 SeaPRISM S0 1) <,
WO R, k345 40 5 COCTS L2A %idi It
BeAgPEEC s (K 10) . ATLAB R A, COCTS )
AR I 2 TR AR HE T B 3 S B BT A Y
— 3k, (B IERARE R E A, RPD K 88.4%, T
APD 4 107.6%; WS FART 25 DEELA 5544 (A5
JE S A3 — MR R T e, UL R T0T # AN
11 65°), ARVCEEHERF] 734, COCTS LH e
b2 5 AR S A R BB AT s, RPD AT APD
4358 83.2% F1100.9% . ¢ b bRl X COCTS
SR L 5 SeaPRISM S 0 %5 42 1 VT It 4%
WA =

i % [A] 3 59 AQUA 02 MODIS Y — 2% % 4
B IO A JE B Y LSS PR A 3 2 B, MODIS (1)

RIS R 5 RN A5 HL v e i
16 38 SeaPRISM 47 348 4 A5 34 T B, 12
[ — SO B A A AR i 3 = Al B a3, MODIS /Y
S ROt )R B 5 S0 B A8 L 9 RPD AT APD
435K 188.4% F1 188.4% . {HAF—#EAYE, MODIS
() 907 s flag (14 8 FH 2 (51 (%) A R4 D E 25040 5 ik
217 41, MODIS I e 2 JBE B v Ak i) it 5 %
F 24k, HRPD FIAPD 433l 4 176.9% F1 176.9% ;
] 7E TP B 28 DE TS A 45 PR 0, A 80D T A4l vl
2 400 4, RPD HI APD 23 %Il K % 213.2% H
213.2%.

1.0E+0

%
o 1.0E-2
o
Q

1OE=3 T.0E2 T.0E-1 1.0E+0
SeaPRISM IO L1
o [ IIbRHER ZS DAL O TEm A ILiCAcfF  —1: 1 Line
K10 COCTS L2A Hdii iy STH IO 525 WO A5 HLE
VR TR JE 0TI 5 1 45 SeaPRISM B3 S K504 14 36 LU A,
Fig.10  Scatter plot between aerosol optical thickness given in
COCTS L2A data and in-situ data collected by SeaPRISM in
the Adriatic Sea around Venise in Europe. Red solid circles:
standard temporal-spatial matchup criteria are applied, black

squares: temporal—spatial match—up criteria are relaxed

3.3 COCTS L2A =@ BT 5t 3

B 1145 T COCTS L2A 7= 490 nm, 565 nm
F1 670 nm 3 JE& 7 51 5 DL R SO0 O 2 R AE AN
IFi] Vg 35 55 B0 7 S 0 B0 B B S5 R (™A DT
AN 8 — G SRR EE IR ) o 32T 45 T AL
it K H S [ MODIS (9 56 TE 25 5%

ATLAE 1, COCTS Y32 8% S 5 A W O I B
(490 nm) 5 S AN IS B 138 S A AS [R] g 45
PIEA B —80t, BRER e s 1M
. P& RPD A1 APD AN [R] ¥ 35 1) SF- 34 {8 4 501 Sk
-5.6% F146.8%, FW] COCTS 7F W 6 Il Be A Ik
fili o FELRIEIEEE (565 nm), WIF AR H B 4r 1)



38 National Remote Sensing Bulletin  i# & 54k 2023,27(1)

— M, {H COCTS 7E A [E R R A —2, W
ARXT I FIR It (b E A R RV ) A, i
TE R V. F B ST 96 g JE 0T 3T R VA dsR, R RPD Al

X206 B (670 nm), COCTS BE FAEAEAK
i BLG ,  ELFEAS [) Ve g 347 11 B0 B S AR MR Ay, —
F RPD F APD AN [ ¥ 4u, 44 S 24546 23 531 S —51.3% F1l

APD FE A [5] I8 38 1) - 2946 43 550 R 11.8% #153.0% .

173.9%.

1.0E-1 1.0E-1
g 1.OE-2 A 7S NN § 1.0E-2 F & Q
X A A 1 o A
1 IV 1 B 224 A
54 o 5 "
£ 10E-3} £ 10E-3F =
Q Q
= @}
O O
ek 1.0E3 1.0E-2 T.0E-1 HoE 1.0E3 1.0E2 1.0E-1
S S s SN S st
(a) 490 nm F& 5T (b) 565 nm i &S5 %
(a) Remote sensing reflectance @ 490 nm (b) Remote sensing reflectance @ 565 nm
1.0E-1 1.0E+0
o ii:(
2 g O o
> o
% 10E2f o 3’5 1.0E-1} AR
T o &Ooqpo g #n o
LP\( fe) ié ao
) 0Q © o K AA ‘§§A o"g)
o=l m] A -HF] - Ly
n o A O ZA n w ] A AL
= 1.0E-3F A £ 1.0E-2 A
8 AKA BAND A 2 o
) A B 2 8
A ﬁAA
1.0E-4 - 1.0E-3 z z
1.0E-3 1.0E-2 1.0E-1 1.0E-2 1.0E-1 1.0E+0
S S S St SO S
(¢) 670 nm BRI % (d) SIEBOGE RS
(¢) Remote sensing reflectance @ 670 nm (d) Aerosol Optical Thickness
O 10T2018&10T2020 O SeaPRISM_Dongtou /\ SeaPRISM _Venise —— 1 : 1 Line
BI1L COCTS L2A A3 RS 5 51 IR TR JE B 7™ it £ F T AU 0 1 S [ 4 (10T2018&10T2020 , SeaPRISM_Dongtou
g
H1 SeaPRISM_Venise ) -5 S £i04 14 H XIS
Fig.11 Scatter plot between COCTS L2A products and in—situ measurements in various region across China and Europe
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Table 7 Statistics of validation of COCTS L2A remote—sensing reflectance and aerosol optical thickness as compared with

in—situ data collected in various regions across China and Europe

giitSH fi# e /SeaPRISM {37 Rrs490 Rrs565 Rrs670 AOT

10T2018&10T2020 25.1%(10.3%) 83.1%(1.2%) 392.1%(92.6%) -71.1%(22.4%)

Dongtou -39.7%(-4.1%) -28.4%(~14.5%) -36.7%(1.7%) -59.9%(8.5%)

e Venise -2.1%(-15.8%) -19.3%(-21.2%) -51.3%(-28.8%) 88.4%(188.4%)
Average -5.6%(-3.2%) 11.8%(-11.5%) 101.4%(21.8%) -14.2%(73.1%)

10T2018&10T2020 50.0%(12.9%) 94.9%(15.3%) 409.2%(111.7%) 71.1%(35.7%)

Dongtou 46.8%(13.0%) 30.3%(16.4%) 46.0%(16.1%) 59.9%(42.5%)
AD Venise 43.7%(18.4%) 33.7%(22.9%) 66.6%(36.6%) 107.6%(188.4%)

Average 46.8%(14.8%) 53.0%(18.2%) 173.9%(54.8%) 79.5%(88.9%)
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Validation of L2A operational products of COCTS onboard HY-1C
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Abstract: Since the successful launch of HY-1C in September, 2018, China has entered a new era of operational global ocean color remote
sensing. As one of its three major payloads, the Chinese Ocean Color and Temperature Scanner (COCTS) measures the radiances scattered
from the atmosphere, ocean and sea surface in eight visible and near-infrared bands and two thermal infrared bands across a swath of over
2500 km. As many businesses such as marine environment observation, marine ecological monitoring and marine disaster prevention and
mitigation are putting higher demands on quantitative ocean color products, we here validate operational L2A products retrieved from
COCTS data across coastal waters across China and Europe, and also compare them with widely accepted L2 products of MODIS onboard
AQUA satellite. Validation practice uses in-situ data obtained in field campaigns in the East and South China Sea in 2018 and 2020, and
those derived by automated sun-photometers (SeaPRISM, CIMEL Inc.) deployed in the East China Sea and in the Adriatic Sea in Europe.
Confined by that SeaPRISM can only produces remote-sensing reflectance and aerosol optical thickness directly, we only validate operation-
al L2A products provided by COCTS, which include Remote Sensing Reflectance and Aerosol Optical Thickness. Match-up practice follows
those protocols widely accepted in the ocean color community. It is found that SeaPRISM can provide in-situ data in a more efficient way
and the data covers a larger temporal range, which facilitates characterizing temporal and spatial uncertainty of ocean color products. Valida-
tion results show that both remote-sensing reflectance and aerosol optical products of COCTS L2A products agree well with in-situ measure-
ments, but their comparison shows larger deviation. The average relative percentage difference (RPD) between COCTS L2A product and
field measurement across various coastal waters are -5.6%, 11.8% and 101.4% in blue, green and red bands respectively, while the average
Absolute Percentage Ddifference (APD) are 46.8%, 53.0% and 173.9% respectively. Meanwhile, for acrosol optical thickness, the average
RPD and APD between COCTS L2A product and field measurement across these waters are -14.2% and 79.5%, respectively. Remote sens-
ing reflectance of COCTS shows similar spectral shape to that of in-situ data, but their similarity varies across different waters. Specially, re-
mote sensing reflectance in the South China Sea demonstrates similar spectral shape but shows large overestimation; high spectral shape sim-
ilarity exists in the East China Sea but COCTS gives underestimation; there appears large deviation in spectral shape in the Adriatic Sea,
namely, overestimation in blue but underestimation in the blue and red. As compared with the validation results of MODIS L2 products fol-
lowing same criteria, it is found that MODIS performs better than COCTS in quantitative retrieval of remote-sensing reflectance, but shows
no obvious advantage in quantitative retrieval of aerosol optical thickness. Although HY-1C COCTS operational products have contributed
to wide range of applications, this practice suggests there is still great space in improving quantitative retrieval of ocean color products, at
least L2A products.

Key words: HY-1C Satellite, COCTS, L2A product, validation, coastal waters around China, coastal waters around Europe, remote-sens-
ing reflectance, aerosol optical thickness
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