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HY-1D COCTS BREE R ESENIE

X g3 e, g X LA, xR

LR (5 BRME S TR PR AR B, 7517
2. PR =W SR B, =W 572024;
3. BIFFERE S HAR SRR LG E KBS A S EER R0 =, 715 266071;
4. FHARGERER E A B AR .G, b5t 100081;
5. FSRBRURT 2 (o] v 18 B 5 1 FH B s 050 =, Jb ot 100081

266100;

# E. WE—5D (Haiyang-1D, HY-1D) TAETF20204E6 Hsh &b, S5iE¥E—5 C (Haiyang-1C, HY-1C)
PR E, THEREARM, EPEHY-1£5 TEAEYO ST TERTAE, HY-1D LR EHHm
W PR K A 41451 COCTS  (Chinese Ocean Color and Temperature Scanner) 47 P~ #ET AN A , I BEIE B4 91 0
10.30—11.40 pm 1 11.40—12.50 pm, A TG HL G SST (Sea Surface Temperature) MM . 78 3K H HY-1D
COCTS FALLAMEE A LI 52, BT R AHRGHERBTITET, PR 2R IR SST RO Bk T, %2021 41 A 7
JEARAFEPRIEF B COCTS WL B BEAT SST R, IR 3047 55 I A ] 20 TL R B5cdfi o B 45 B 9 COCTS SST AT
EE. COCTS 5 BLI7 S SST (Y A 45 R R W], 8 19T 20w 22 H-0.04 °C, FriEfii 24 045 ‘C. H.COCTS 5
iQuam 1Y SST {22 5 SST LA K KAUK VA i 2 (B AT B S AR C R . COCTS 5540 Suomi NPP TLA: [ (W] UL,
YL A A% 55 51 VIIRS  (Visible Infrared Imaging Radiometer Suite) SST = fh i) L3845 AR, 1 F34 0w 2=
H-0.05 °C, FRfEMZEH 0.49 ‘Co T LA EFIEAFEIN HY-1D COCTS PYIL AT PRI SST B B ioRE e, 5

National Remote Sensing Bulletin & & 5 4

] P 2 TR 7= Sk 31 T A 24 A9 K- o
E4#iE . &I, HY-1D, COCTS, WFEEE,
FESES: P2

A, B, EMIE

S| AR X, E&, X FLF, X8 .2023. HY-1D COCTS iERBE RESEHIE . ERKER,27(4): 953-964
Liu M K, Guan L, Liu F L and Liu J Q. 2023. Retrieval and validation of sea surface temperature from HY-1D
COCTS. National Remote Sensing Bulletin, 27(4) :953-964[DOI: 10.11834/jrs.20221689]

15 =

R E SST  (Sea Surface Temperature) J2:Hi
BRABERGE T - ER EEN LR, B TERE
DL FUFEEFNRAR FEm, SST X W LA K W 35 =22 1]
EZ% = N 5 N = R N s S T S
(Bentamy %5, 2017; Wanninkhof %, 2009). 1T
H R A1 JUF- BT A 8l g 2k A0 2 90 L ok 1 B2 A AR
iV, SST Y A2 Ak 1 He 0k s 22 Ak 38 8 i
I, SSTT iz I T AP PPl . Ak
AR AL | o R AR R S UL L AR
2 MR RN ER P B2 55

i HEE: 2021-11-02; FENAR: 2022-06-10

SST I EL I S 4 150 2 M T,
W FEBEATI, Sl JU T AERN TS T IR s A [
SEFFAREI T (Kent 55, 2017). TLE W SST
7 it A B A T AT R O 5 R Y I A SR A, W
DN B AL R LT AR . 21040 SST UL AH L fl iz WL
D ELA B s (B 3 BEAS 38l P 20 AR AR
LLAMBBOR M & ARG, H X WAk Bl A g 2
B, IFHZREBAKZES N m, BT LiLr
Hh SST HYMLI 5 2 A7 R AR ETF H A RBE L = X
] (Minnett 55, 2019). H 1981 4FH5#7E 5 [F]
FUFHER RS PR NOAA  (National Oceanic and
Atmospheric Administration) -7 LR [ fH: 55 43 ¢

EETR: FEHRBAIS (45 :42006161) A HARHFAIES: (45 : 122CXTD519)
E—EEB N XK, W5y 1 TR IR, E-mail : liumingkun@ouc.edu.cn
BEEEEN: &5, P80 m o DA, E-mail: leiguan@ouc.edu.cn
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RAERSIIT AVHRR (Advanced Very High Resolution
Radiometer) AR 55 fbizfr ik, Rfids TR ALK
BT KF BO 4R 5 RN SST S i Bk etk 414h 1
B 554 SST WL ARG P B AS 3] 1T #E— 2L e .
LI &0 2 3 Bt 2 T2 WL A 214k STl 5517
i FEZALHE NOAA & Aif¥) AVHRR Pathfinder SST 7
i, 3% [ T JAI NASA  (National Aeronautics and
Space Administration) & i B H 73 B AZOEIEAL
MODIS (Moderate—Resolution Imaging Spectroradiometer )
SST 7 fitr , NOAA A 1) 1] WL YE LT A1 Il A% 6 55 11
VIIRS (Visible Infrared Imaging Radiometer Suite) SST
e, BRINAT K J&) ESA - (European Space Agency )
S AZEAL £ I CCL (Climate Change Initiative) & 7
YV B H 58 O 1 ATSRs (Along Track Scanning
Radiometers) SST j™= fify FIRK P 5 TR T K 4
EUMETSAT (European Organisation for the Exploitation
of Meteorological Satellites) FF & [ ¥ fili Hb 2% 11 &
PEHE ST SLSTR  (Sea and Land Surface Temperature
Radiometer) SST /=i . H.H' AVHRR FI MODIS A9
SST 7™ i K B2 AE 0.5—0.6 K /247 (Saha %, 2020;
Kilpatrick %, 2015); VIIRS 5 #3520 SST 1Y kb
Bk BRI H T 2 0.0 K (F1 K1
0]), i 2253 514 0.466 K (F1K) H10.359 K
(%[A]) (Petrenko %, 2014); ATSR F 41 SST ™
i B AE 02—03 K &£ 4 (Merchant 28, 2019) ;
SLSTR SST /7 flK§ BE7E 0.3 K22 AT (Luo %%, 2020).
AT Z2 TR AT LA 2050 SSTAL ,  F2 %41,
§5 W= (Fengyun, FY) FR ¥ H¥#E ¥ (Haiyang,
HY) RFITA, FY-3C A FIEEA T ILLsh
HFHi% 85T VIRR (Visible and Infrared Radiometer)
LERSST P SR BEAE 0.6 KA AT (Li%E, 2021).
ME—% (Haiyang-1, HY-1) D2 REHES
— AU T T LR . T A
(Haiyang-1A, HY-1A) T2 {E N5 55 1k T
B, T 200245 H R Y. BE)E, HWiE—5B
(Haiyang—1B, HY-1B) T 27EHY-1A T EKZEAL
LA, T 2007 4F 4 H et K, OO RE 7 oF
— IR AR . V5 C (Haiyang-1C, HY-
1C) FgHE—SD (Haiyang—lD, HY-1D) T &2
S30HF 2018 4F-9 H A1 2020 4F 6 H i Z AT, bl
HY-1 259 TR LR 55 1B 47 i e R T A
HY-1C/D TRRM L. FARTRAN, #0174
BRE SRR . HY-1D TA BYHLIE A K HETR]

R RE R IE , BUIE S R R 782 km, TLEFE
S ITIE N R4 13:30230 min, A FIEECA 109
B0 VK B 1351 COCTS (Chinese Ocean Color
and Temperature Scanner) . 4 J Bt A0 32417 A A
SO AR B bR OGIE . HY-1D LAY &
BRI E R AR KOG R . MR RIRE . &
TR . FIVEGHI K SST4:, COCTSA 8/41] Il
ITZLAMETE (0.402—0.422 wm, 0.433—0.453 wm,
0.480—0.500 wm,0.510—0.530 wm,0.555—0.575 wm,
0.660—0.680 pm, 0.730—0.770 pm, FI 0.845—
0.885 wm) T K (0L N 2 A P LT 3 T
(10.30—11.40 wm #111.40—12.50 wm) FF SST WL
Il Chttp : //www.nsoas.org.cn/news/content/2018-11/23/
44_5226.html [2021-11-02]) . AR 5 %5 (6] 43 9E K
9 1.1 km, AR B8 A 2900 km., COCTS A4 7
O HEm A, FEEETE A 8
2%, BAEMG RN 1656, Lin%: (2018) Al
Liu%% (2021) 43 5% HY=1B #1 HY-1C COCTS £
P RLLAME B AT T 38 bR, 28 LERE,
HY-1B FIHY-1C COCTS P LT H N Y 52 1RRG 1
03 KA (Liu, 2018, 2021).

ARCIHETF HY-1D COCTS [ FRET Hh 3 18 Wi 52
i, FERE K IAN SST f i . /exf HY-1C COCTS
HEAT AR B S J5B, #2F R T DM = A
B X COCTS 47T = A, e i 52 BB A Ak 31
SST F i, Jf>k HI B4 52 F1 VIIRS SST 7 il %t 2
W52 COCTS SST 47T Bk,

2 HHEsE

2.1 HY-1D COCTS L1A &g

HY=1D COCTS L1A 28 K4 rhy [ 52 T2 32 1
Aty (https://oHDFsdds.nsoas.org.cn/ [2021-11-
02]) ¥k, LAorE B 4% 20 (Hierarchical
Data Format) f74ifi.

HY-1D COCTS L1A ZHHs i 42 oy J& P45 B A0
Bl A2 5 B, 2R AR 2 &S 4
PR BB BB AR ER AR B
PR G . FRZ&AERR . Ji 4 RS
AR AT BT Ao s
RO E AR B A . B i F B AL AR RS
B R EVEERAE R L ERY RAE R M e AR
B BE AR EE SRR A R A . o
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FENAE B E AR EE . BN EMAALE . E
Ll Z )[Rl . 288 . 4. RBHRTif . KFH
Jifif . DRXRTMA . BRI ME. AiEE
AR EGHMT D SRS KM
TR WAL E . BT h.O SN E g E
AT PO AR RS . BT
BRI 45 G 5 £L AN E RS AT I RGE R
BRI 2206 . REATH RN R] 55 . 3k ) BB
G412 nm. 443 nm. 490 nm. 520 nm. 565 nm.
670 nm, 750 nm., 865 nm. 11 wm Fl12 um JFBLK
SURTRDNAH .

2.2 NWP ERAS5 #[1E

ASCAEFINWP ERAS Eidfi (Hersbach 55, 2020)
VB SRy R A S A% i 5 R 1) iy A K8 . NWP ERAS
B B W H I R A TR B0 ECMWE - (European
Centre For Medium Range Weather Forecasts) Ab H
R, AR RAISEMARESE, FR—D/h
P, WA NetCDF4 8 5X

ERAS B4 Bl 77 1 76 0.25°%0.25° 28 26 Ji W 4%
b, A RS 2k A R K T M Bk ) B S
ERAS B it 7 37 R MLS B, Wik
AR R HXHEE RERBEIRGL . 2
BKEM S H AT RSB IR
B, REET REZRE . SST. KIKEH .,
10 m RE K43 . 10 m KU TR H 5 . 2 m il
JE . 2 miR SR
2.3 iQuam H#E

AR SCHEFE tH NOAA I & Y iQuam B F T SST
AYPFEAS FTENIE  (Xu Al Ignatov, 2014) . iQuam $(#E
P40 NetCDFARS X, B A7 At — DB S
B 24 h HURT— W B SCE o3 R 42 Ry T 1 AR
AR GY o AR JE AL A 1Quam X4l 19 A= AL
L3I €170 NI 21 7| I 8 G 11 B2 S N 5T
3RO B AR . R R aE . AL HL b
B orgh . FPAERTEE R, SR, 4R S R AL
EEE, RARE., KRR, A, XE, =

. SSTAEMLMAE B, AR ot i 4% il b 5L B
ML & AR UE B A . P il (s B4t T
SST it AR BT i 200, 53 0—5 26 21,
5 FRR R e e PO o AR Sk FH B e B O D
LI LR f . IS . AR RIATERR . R
FRIA TR AR 4 B3R I A b (R 5 -

2.4 Suomi NPP VIIRS L2 1R

AR CHERE NOAA $24EAY Suomi NPP VIIRS 1.2 4%
SST 44 FH 55 COCTS SST % It (ftp.node.noaa.
gov[2021-11-02]) . VIIRS L2 A A 2 LI
IEM T RGE SSTEMRE , 2688 NetlCDF4 4%, %k
it Sk 4 Ry Ja M RVECH AR R W A . AR R
FEECE A . Rb PR | AR AR R B . B ]
B RS ()Y A . R AR R A
4. DRERWAFHIRG EHFE, SSTLIKZ10m
R, KA B i ER Y B A . R S R
PEft T SSTHHE R IA TS, 43k 0—53k 64
), 0FRNBA B, 1 R BEE, 5FER
Jo e i e A o AR S e e o N B
3 HY-1D COCTS 52 i B4 2k oo e
PN 3

HY-1D COCTS & X H i fwifit, h
8 AR ERIEATHAMG o H AN [R5 119 S 3 v 1y
FEfEZE S, UL AR S S UG AR ST 1 T
W I Y 2 UM 7 32 SR MR R SO S e BN
PSR AR 22, DA 5% 5 2 I A5 B Y SST A i
WA . I, FEDEFT SST Rl 2 /iy, A SCsext
HY-1D COCTS My 5& iR At 1 7 4 S0 Wi s Bk

AR SR BT 1) AR 4y R AR L AT SR B
2Bk, 1B 7L R e FH T MODIS 2k S0
B (Bouali Fil Ignatov, 2013) . &M AR5
M) Pl 5 A 7S B, BT LA T Ll B Sy B0 ) e
7, 1F Bouali fl Ignatov (2013) BYBF5EH, fE&E R
Hh AR SO S ) 2B 0T DL AR S — A JE T L ) AR Ay
B/ IMERI AL )T, FE T Gauss—Seidel A3 i
LR, ATLI15 3 Euler-Lagrange J5 2 AUM#, M
TS IR B0 5 (1) B8 (Bouali Fl Ignatov, 2013).
1A 2 7R T COCTS 11 wm i 18 25 Tk % 4 480
WS L PR AT AR AR RS Bl o T 1A 11 pom 38 3 X3,
SERER, E 2 R B E A IR ARV L
T A, HE 2(a) FoR RS R, K 2(b)
FR RO LRGN E . By, K3 FIE 4
J&7R T COCTS 12 pm i 38 5% i KIZ 2% a0 e 7= 2
BRI JE S AR I 0 o 38 Ao 9 36 1 5 e AR R
J7 T SR A B S s X e, FTRLE W, R
TZBE I, COCTS 5% i E i 1) 4% S0 7 i B i
W, XN T 2 A5 B RS B 9 SST AR A
I,
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(a) EARGHT
(a) Before de-striping

(b) EALUR
(b) After de—striping

292 293 294 295

296 297 298 299

HY-1D COCTS 11 pm i 52 /K

1 HY-1D COCTS 11 pm 83855 F

Fig. 1

i 2980
fﬁ 297.8
ig 297.6
£ 2974
~ 2972}
g 297.0
2 296.8
% 2966

0 50 100 150 200 250 300 350
VT R 3R S

(a) FARLLH]
(a) Before de—striping

The demo of HY=1D COCTS 11 pm brightness temperature

% 2980
m}
;;E 2978}
) I
= 2976
€ 2974}
= 2072}
3
3 297.0
2 296.8t
E’ 296.6 |

0 50 100 150 200 250 300 350

WETT IR 3 A
(b) 24805

(b) After de—striping

B2 HY-1D COCTS 11 wm il 18 S5l 78 L5 10 (9 A2 Ak P
Fig. 2 Variation of HY=1D COCTS 11 pm brightness temperature along track

4 DU = A

FE 54T COCTS SST J i Z Wi, B 4 5 E X
COCTS LT Ah i 52 I R AT kil . 25 HE 3
D W B 2 A 0 3 T DA o AR A 9 (L s )
r PR AL AR R . & R B R AR Y el A
T 080 8 0 L P a7, AR SR FH D W B0 2 00 7
Xt COCTS #R AL 038 18 £ 47 = #65 (Merchant 45,
2019) o D1 P 7 2o A 00 B35 3k g A2 36 1 R A A%
BEARVFINWP R IR AR ISHE R SFE R, R
A DU B S A (Merchant 55, 2019) o

TE45 & TR WIE y° FF 523505 B« 1 &0

TR UG % MER P (cly, 2) AL
MDA E] (Merchant 55, 2019):
P(E)P(y°|xb,5) )
P(c)P(y"lx",c)) W
o, AR AR B A ek R, o RIS =
W, y R TEWIE, «2REmE, Firoft
FRUMMEL, ERRbARERELE CGERZS40.
ARSI EN TR LI B245 11 pom A1 12 pm 38 1E
WL SEN, DA 11 pom 38 38 5 ik 1) DXI0RR i 22
BPLAIZ SO0 R 3 x 3 FEIObR IR 25 . 15 5t
GRS o) AL T 55 7 1 2 RN 57 KUK

P(cly",xl’) =1+
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WEE, &Yk A TERAS B, HREL(1),

TE 25 7€ Jo 30 I 25 BER B A THE P (¢ ) DL R AE I 25 A

——

(a) F2RB0HT
(a) Before de—striping

AZRETHHRESERNEL T, TLOHAS
) T LI Fry B 2SR

(b) £5L8UF
(b) After de—striping

290 291 292 293

294 295 296 297

HY-1D COCTS 12 pm jilli##5i5/K

K3 HY-1D COCTS 12 wm i i 52 i K
Fig. 3 The demo of HY-1D COCTS 12 um brightness temperature

Ez%.o-
iy
)
1 295.5
g
N
v 295.0 F
[_1
Q
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O
Q2945
294.0 ; : . . . . .
0 50 100 150 200 250 300 350
WETT TR 2 5
(a) KELHT

(a) Before de—striping

/K

296.0

]
N=]
£n
W

2950

HY-1D COCTS 12 pm & =5
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(b) %405
(b) After de—striping

K4 HY-1D COCTS 12 pm il i SER7EHT BT 1) B2 1L 1A
Fig. 4  Variation of HY=1D COCTS 12 pm brightness temperature along track

T AW ) iy O IEE Ly (RN
HEA) MG E Sy (X EARERZ), HR
T DX T D 2 170 A 25 %85 bR 05 R0 22 ¥R 2 AN
AR, R LA 25 AR I = R 34 ] AR R Ry
T 8 435 S0 S 3 0 23 M 3R eR AU R A
2 MR G 43 T LA FE 5 07 40 A B A R 2
YA RBCTEAS R, M2 HER SOy . A
7 WE R G 5 43 LA B AT 2 A 2R %) B0 B 4 4R
AN m A, IR T 2R 5 A R
FiHASE] . ESA CCII H 24 T 3T AATSR W

T B AE % % A #R  (Bulgin, 2019), A T
COCTS fy = il . {H 2 H T COCTS 4 I 7 7K1 il
AATSR YR TR, R, S0 B8 43 0 4 2R 2% 3 A
WRERFEHATIEG AR . AATSR A HE2
RS A SRS COCTS (M A T U TS, 1951
TIEAHT COCTS WMEARZ i3k, I 5(a) Al
(b) 23 51 h 5 % I ) COCTS BB 43 23 Tl =1
BT AME R 2 B 04l o X T 8 40 (14 A R 4
Bk, FEAUERIRNSE. K6 ER T
UE RS K (1—1.35) FINWP SST (280—
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281 K) X [HJES, HER% EAEAR “11 wm il B 5
U5 NWP SST 2”7 Fl “11 wm 5 12 pum 38 18 72 1
27 IEO TR AATEN . A 2 11 pm i 1E
Selli . 12 pmiBESER . I SST. DA KA
AR BHRTOA G LT, nT AR i $ 01
AT B 25 500 T OGRS 2. P (e) AT LLiE

25}

0 025 050 075 1.00 125 1.50 1.75 2.00
11 pm S I X s v 22 /K

(a) HEZEROL T

(a) Clear—sky condition

— 8%

it NWP 4 o A 45 19 = 7 55 & L6 TCC (Total
Cloudy Cover) K#fi%E (Merchant 5%, 2019). Ui
TCC {ETE 0.5—0.95, WIH¥ TCC M S P(c);
B rcec/hF 0.5, W P(e)=05; W TCC KF
0.95, P(¢)=0.95 (Merchant%, 2019).

1.0r
08
o6l
b 0.6
£ o4}
02r
0 i L i 1 L 'l  — 1
0 025 050 075 1.00 125 150 1.75 2.00
11 pm 335 T X AR HE 22 /K
(b)) AREHT
(b) Cloudy condition
— &

FES  RABARIKETE 1—1.35 I SUHE o0 0 23 Ml R 25 i
Fig. 5 The clear—sky probability density of texture part when the length of atmospheric path is between 1—1.35

R1 AATSR WBEM R E & EHK KRS H (Bulgin, 2019)
Table 1 The parameters of AATSR two channels’ probability density function lookup table (Bulgin,2019)

i3 B IS ONH] i/ ME B EPNAN )% H
11 pm iR -NWP SST K 10.0 -20.0 1.0 30
11 pm 5 12 pom 3838 52 1 22 K 9.0 -1.0 0.2 50
NWP SST K 310.0 260.0 1.0 50
KA — 2.4 1.0 0.35 4
PNI:PNIE] Degree 180.0 0.0 90.0 2

ARSCK AT AR P (cly”, 2*) KT 091
Bt MG 254200, 7 (a) (b)) 4351k 2011 4F
5H 7 H COCTS 11 wm i i = #6005 5 1) 2517 52
o I, KA X IR R i, 7 (b) i
3R R DL 38y 2 R I S A I B ) = 8ot . AT LA
B, KA RERHBREOEL, =
R A BIAR . S8, B A5 2 SST 1Y EIE
G5 Al AT LUK 22 A6 0 20O SR AT [ 2 PP AL o AR SOKE
TEER 6 TR T HEAT I 41

5 GeAli e SRR R S
WA SST IR BTS2 5K ORI P
CRAS IR T . A TUR S Ak <

S A A S i DA R AR B E MR R, MR
T SOR SR AN L SOR S (E A I 22 #EAT A3, AT
SCP H IR S AEH B4 3T (Merchant 45, 2008,
2009, 2013) . FL Al SST Af LAE i 5 (2) 15 5]
(Merchant %5, 2008, 2009, 2013):
£=x+(K'S'K+S) K'S(y,- F(x,)) 2
b, x, BSERRAS(E, 45 e SST HI UK
V5 TCWV  (Total Column Water Vapor) o y, A
COCTS 11 pm F1 12 wm BWLIZE 0,  F (x,) BTESE
KRS x, I, KRR S AL R AU AT B A 52
Tk o AR SCR A 23 B 38R U A 1 MODTRAN
(MODerate resolution atmospheric TRANsmission)
TR R . KNS EOERE, S, N
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TR, FRoRIEZME T E B iR2ZEN B
T, B R S LI R 22 (O 25 B, AR
B 11 pom 112 pom 8 8 BB 22 1% 88 0.15 K,
I8 1 P A 3 3 15 25 2 [ S A7 e A G PE . AR g
COCTS (LRSS0, 11 wm 112 wm i 18 192544
WP R 220 0.2 Ko S, SRR 1) 1 B 2
HiBE, AUFESE00 SST 15 5t MR ZE AR IR 22 exs, Al
WK AKE G BN RER MR Z e,.0 X Te, [
WE, AUE% Merchant % (2013) HFHISHE.,

-10 -5 0 5 10
11 pm 3BIEFZIE-NWP SST/K

(a) AKX
(a) Daytime

e, 115 B AR 3 HY-1B COCTS S A4k 1 SST 2 it
Bk, W 1.2 Ko X PR Alih SST I i vk,
T O 5 AR 1) — 350 T AR R PPl SST
{E BB — A AR E . Rodgers (2000) #2&H T
T Al TE SST BEAFHR Bt ik, W (3) iR

%= (K(E-x) - (y,- F(x)) (S(KS,K" +

5)'s.) (K -x)-(r.-F(x))) ©

11 pm B2 —12 pm E SER/K

-15 -10 -5 0 5 10
11 pm 3B IEZIE-NWP SST/K
(b) #Z[A]

(b) Nighttime

-14 -12 -10

-8

-6 -4 -2

Fl6 KA KELE 1—1.35 NWP SST7E280—281 K, 1 2 1550 T 1G53 1 45 M3 2 1
Fig. 6 The clear—sky probability density when the length of atmospheric path is between 1—1.35 and NWP SST is between
280—281 K under cloudy condition

X TR —A A R SSTR T, #iA — A%
B . ZRSOE 0 < p° < 2B 4 COCTS Feflifili
THSST B ¥ il AL 59, Ja 2 NZFE 9 SST
HEATENGE, 818 42021 4F 1 7 27 H HY-1D COCTS
1 B LAl 11 SST R (HE5 2 “GS & (2022)
00195 ), HrhE 8(a) HHKSST, (b)) HKIH
SST,

6 HY-1D COCTS i <8 & FIE

A SCR H iQuam 47 525 A1 VIIRS SST %)
S 1 15 #) 1) COCTS SST # 47 ENHIE . % HY-1D
COCTS SST 1 VIIRS SST ¥ f7#5% , #% Xk
0.01°x0.01°. COCTS 5 iQuam LA} COCTS 5 VIIRS
SST 435l ATV L, DCREC A 2s [A] % 118 0.01°, B
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7 1 he £24H T COCTS 5 iQuam SST L FRUEDR 224 0.49°C. COCTS SST 5 iQuam SST Y Lt
K COCTS 5 VIIRS SST #y b #5845 o I LAFE BEERE, —HWMERFHMEH-0.04°C, FrifE
COCTS SST Y VIIRS SST 1 2 it “F 2 {5 b -0.05°C , 2%k 0.45°C.

(a) =T (b) A5

(a) Before cloud detection (b) After cloud detection

265 270 275 280 285 290 295 300 305
HY-1D COCTS 11 pm ifiEFEH/K

7 HY-1D COCTS 11 pum il =1
Fig. 7 HY-1D COCTS 11 pm brightness temperature

50°N = 50°N
e
/‘0

o
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10°N 10°N b

i

. gt -

;

oN - < ) . 3
100°E 110°E 120°E 130°E 140°E 150°E ¢ 11\(I)O°E 110°E 120°E 130°E 140°E 150°E
(a) FIK (b) 1]
(a) Daytime (b) Nighttime

=5 0 5 10 15 20 25 30 35
HY-1D COCTS SST/°C

K8 HY-1D COCTS 2021451 H 27 H SST (7 B3 : GS(2022)0019 &)
Fig. 8 HY-1D COCTS SST on January 27, 2021

& 924 COCTS Fe A i1 SST 45 iQuam SST i 2% MECH . ATLAVE 1, Z8CE S Tk X, H
B iQuam SST (A8 fL, H LM FIR2E  EX A SSTIERIX N, 3 SST V- ¥k 22 1Y 77 3l
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P2z C PrifEd 22/°C VE e 5. 2
COCTS SST - VIIRS SST -0.05 0.49 44661882
COCTS SST - iQuam SST -0.04 0.45 649
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Abstract: HY-1D was launched in June 2020 as the first operational generation of Chinese marine satellite constellation with the launched

HY-1C satellite for networking in the morning and afternoon. The Chinese Ocean Color and Temperature Scanner (COCTS) has two thermal

infrared channels (10.30—11.40 and 11.40—12.50 um) for observing Sea Surface Temperature (SST). In this work, the Bayesian cloud

detection and optimal estimation algorithm are utilized for HY-1D COCTS SST retrieval in the Northwest Pacific based on the atmospheric

radiative transfer model.

COCTS is a whiskbroom scanner with eight parallel detectors along-track. The different spectral responses of these eight parallel

detectors caused the sharp striped noise across the scan lines. The de-striping is carried out based on the unidirectional variational model.

De-striping can be viewed as an optimization problem based on the minimization of a unidirectional variational model because striping can

be assumed to be unidirectional noise because it does not affect the image horizontal gradient. The solution of the Euler-Lagrange equation

is obtained based on a Gauss-Seidel fixed-point iterative scheme. The de-striped analysis show that the de-striping algorithm is successfully
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utilized in the HY-1D COCTS radiance data.

Based on the simulated brightness temperature using the moderate resolution atmospheric transmission model, a Bayesian approach is
utilized for the cloud detection of COCTS infrared brightness temperatures. Bayesian cloud detection is based on Bayes’ theorem, which
determines a clear-sky probability given the satellite observations and prior background information. The COCTS brightness temperature
images and the retrieved SST validation distributions show that the cloud detection is effective for SST retrieval.

The optimal estimation algorithm is used for COCTS SST retrieval, based on the COCTS simulated brightness temperature and ERAS5
SST as the prior SST. The HY-1D COCTS-retrieved SSTs are compared with the in situ SST and Visible Infrared Imaging Radiometer Suite
(VIIRS) SST. The bias of the comparisons between the COCTS-retrieved SST and the in situ measurement is —0.04 °C, and the standard
deviation is 0.45 °C. The bias and standard deviation of the COCTS newly retrieved SST minus SST from VIIRS are —0.05 °C and 0.49 °C,
respectively. Validation result shows that the accuracy of HY-1D COCTS SST in the Northwest Pacific reaches the equivalent level with
international operational SST.

Key words: remote sensing, HY-1D, COCTS, sea surface temperature, cloud detection, retrieval, validation
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