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faf 2] TE A ARILET I A B S B ) B3 (5
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GHEARIAT R . B S FrR RS . St
JLHAERIABIERY R, BR T ARFFXS SeaWiFS ()
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Wang (1994) )
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HH AR p AREB ARSI, 0, AR
EFEG R, THRIEIE R, B iR 2L
ARIIE SR, 1 A KIHB BAR MBS % Hip,
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(A ARG BRI 5. LR 05 % 44
SR TR T R A

KA FHFB RS R B, FAXE
RSB SR B R AT A B COCTS (9% B Rl A gk 32
HERERIETT AR EMR# T, 0 gedkt
BT, BEREITE P RER N — 2
¥ GEPERS Y TCEU ), mai R T4k, Hot
2 JEE BE Ry A R A5 U B A A5 3 R I O 2 R
(Bodhaine %5, 1999), FAYKEUS R IBF N1, B
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) GRS RN EEZT A (0, 1) K
o] B A2 AS, AfRIE KRB 0°—84.3°, AR K
KEHR2° (1) ; KERARIEF R 0—25 m/s,
AR 2.5 m/s (114Y), FIEFIF RN (Cox
1 Munk, 1954; Mishchenko il Travis, 1997) .
AR A T Stokes k1 XA 5 5 1 A4S I e
FFEY 34~ FR %, AL AE COCTS g A B4 UL JLAr] A1
MR SE T, FIH COCTS Fi F) 5 5 A5 4k 26 4
[ER RSy N S V<IN VN R A I E DS R
I 2R AUHCT 08 3 RIS ST 28 R 88 R, AR
BRI KA P XS i AR R R A TAL I 5 dRee
1) ) i ) A S 2R 5O B ) O 2 P B AR Ry
B RIS 2 S 20

A B I 3% . R Ahmad 5% (2010)
3BT AERONET H 3 > V42 3 3T 5 3 o5 R 8 1> Vs VA
TN 0 2 A K0 B UL i, AL A L 4
8 FUREDXH I AR 10 i A AL AR R B2 73 B 4L 80 40
AV R WA 5555 W S U RE AR TR, ) FH M IS A5
%I (Mishchenko 25, 2002) 35 <1 I B0 R 5T
IR 3R R B AR R I, S — A 5 Ok R S AL
DU A 435 I I B YR B R S 23 RN S e S
SRR WA ZBNAE RS AREITR PR
WRANWIZEEH QR TTH), BIEAKR
SO GHE AR FIBU AR R ), TR
VI, ABE R VKT (X T AR A B A ARG
AR HE) . AR R Tl
0°—80°, kLK N 2.5° (B3 A ; (LK
Tif im0, 1) KA EESL, &
TEIE KRB 0°—76°, AR K KR 20 (354
FARE) s MIXF AL 0°—180°, ARk KN 107
(19 ;s AW OG- 43 2 0.01, 0.05.
0.1, 015, 02, 025, 0.3, 04, 05107 (10Ff).
AR BT FTIE AL . KRR T Rk
R IUAA SARXS LA , R 2R
SR (BERERS S FHEERTS) 559K
SR HRUEG R Z WA 34 FZ 5 (Gordon F1
Wang, 1994). #£F Gordon il Wang (1994) #
T ET A B B K R O T S T R B e,
FE 25 FEARX B RN A A AL R R, W
TRIFEIE (Bailey %, 2010).

K BH B 5 s 1% . AR B Cox Ml Munk (1954)
MR, T e KBA Al . T2 I Fn
AR5 7 ff, TR BOTE DL R, 7R R RORBH
WEBERGSZI T, AT R BH A R AR
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RITE PR KRAMRE T, FERARRGF
507 ) B AV RO A 458D, TR AR I,
A S~ AT (XUHE IO, 78 S 1 HBCURT A 4% 3R vh
Fg), WEPETR O AR, RE T
P 5 A W) Rl PE B AT 5 S (Yang Al Gordon,
1997) o £ KL PR WA AR F O 0°—80°, 42
K 2.5° (B3I s AR IR KOk 5
EHARBKAERR B SRR DAEEA R R0
TRRAE S EE R

% P& BN AR TR BT 1Y F5 A SO [ A% S s
WBMCE , KGR TR BSR4t
SR T HEE R, AR AL SRS B R f
e DX 3 8 5 M ol P X B SRR A, BT L
Wang A1 Shi (2007) , Vanhellemont 1 Ruddick
(2015).
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OB 7 i S 2P RO RS, P A AR R SR R
FHA RS, I AE L B SCF b 3 e sl Ry o B
ESH I E . BRAHEE, KEZEER MK
Oy R 12gen AR BRIA A A I BTL, annt &%
#-a (Chlor,), FIRIETFZITH OCX (O’ Reilly 55
(1998) ). OCI (Hu% (2012) ) siHAfbhE 248
I IT R SER R . OCT 35 B2 2 T I B LU A
OCX LML F U Be 200 CLE S A, Hirp
CIHE: B0 T I R R PE RS KAk, 0CX
=BG 5 e nb U == 1 1] ) N B O AR
K H CLATOCX AHSS & R MEAGE T . RGARE
COCTS [ B & A I Res $i (5 21 S 305 T e
B L, b i S e RO P AT AR T AR L S
SO TR . BEAh, W ERRAR, REERENA
SRR e, ARSCHRYE Lee 55 (2015) 2
MR B AR (Z,), BBV R RE
IR B DGR, B LA A F B R 5 1Y 12gen
o ZERNELAE T, TR AR B
FREF 2, FIs i Z iRk

_ 1 n|0m—3ﬂ) 3
25Ky 0.013
A, K" WiE s R 5K e WG B (400—
700 nm) Z (B /ME, RN A2 B ST EE
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K, il i Lee 5% (2005) $ Hif92F 70 B 5335 M\ Res 28
SRS HE P B A

4 ZR58

T5E, B R T A T,
NASA B )7 #2459 MODIS T 9 km 45 I Bt Res 7
YEhZ =00, 5 VIIRS X i Bedb A7 He#e,  463iF
YERSH MR, R ME 3R,
Al DL H MODIS Z far A= 8 19 7= SR EE R I AR
PE, S VBB RIS M A 1 1 Zmf],
AR IR SN 0.9 DL E, BRI MODIS I Bl & 5
HY-1C/ID AT, A SCEEEMODIS 7= i/ h &% 7=
b, O RO AR BB HY = 1C/D 72 St A i

FIHLL 2R SE, 8 SeaWiFS, MODIS % TV
B L2 20 B8 . HY=1C/D f9 12 9% ne SC1F,
KA IE 5 A 38 S 5 e 72 i FeoK (B 2 7 i 3

(a) MODIS 412 nm Bz VIIRS 410 nm B
AIRIE IR UL
(a) Comparison between VIIRS 410 nm and
MODIS 412 nm global ocean Rrs

(¢c) MODIS 488 nm {7 B 5 VIIRS 486 nm B
RRIEI S L A
(¢) Comparison between VIIRS 486 nm and
MODIS 488 nm global ocean Rrs
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FEAEFE Geophysical Data J& MEA . Seitit515 2
120204F 12 H 8 H HY-1D AYIE B ST (Res) 72
fi AR MODIS T AL 9 km A9 4% 9% B Res 72 5 #E 47
Fods, Z5RWMULIT B E TR o 412 nm 3 BRI
443 nm P B Res B 3% B i fE 1 14k 1,
F RN Be 125 (8] 4341 a4 F45 MODIS 3645 19 434
HEAR -3, H—LUlIIRH A E4 S HY-1C/D
KA IEA A R R EEAG L T 2Bk FE A i
M, 490 nm, 520 nm, 565 nm, 670 nm ¥ B
A Fb &5 SR WA T 412 nm 9% BEAT 443 nm 7B,
X — 7 I A] g 5 P A A% B A X Sk B A ) D
EHR, H—HEIELCH B Res (EA B AL, &
AR ZE A T R B WES 1 14, X
5 Chen%F (2021) 52|45 R —2, 7490 nm,
520 nm, 565 nm, 670 nm I Bt b 50K (1) B HL R
AHEE ST 412 nm AN 443 nm I EL .

(b) MODIS 443 nm 3% Bt 5 VIIRS 443 nm )% Bt
A IR RS L LR
(b) Comparison between VIIRS 443 nm and
MODIS 443 nm global ocean Rrs

(d) MODIS 555 nm B2 VIIRS 551 nm ¢ B
A BRI B L AR
(d) Comparison between VIIRS 551 nm and
MODIS 555 nm global ocean Rrs
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(e) MODIS 667 nm 5 VIIRS 671 nm B 4 BRIE R 4T o L%
(e) Comparison between VIIRS 671 nm and MODIS 667 nm global ocean Rrs

0 0.5 1.0 1.5 2.0
log10 (Count)

K13 20204F 12 4 8 H VIIRS 15 MODIS [ i 4Bk 4% BEE RS T He H A R 4]
Fig. 3 Comparison between VIIRS and MODIS global ocean Rrs for December 8, 2020

(a) MODIS 412 nm % Be5 HY-1D 412 nm B¢ (b) MODIS 443 nm i B 5 HY-1D 443 nm B
A BRI B L AR A BRI U L HER
(a) Comparison between HY—=1D 412 nm and (b) Comparison between HY—=1D 443 nm and
MODIS 412 nm global ocean Rrs MODIS 443 nm global ocean Rrs
(c) MODIS 488 nm i B 5 HY=1D 490 nm 7 B¢ (d) MODIS 531 nm J B 5 HY=1D 520 nm i B
AR SR L L AIRIEIEI UL
(¢) Comparison between HY—=1D 490 nm and (d) Comparison between HY—=1D 520 nm and
MODIS 488 nm global ocean Rrs MODIS 531 nm global ocean Rrs
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(e) MODIS 555 nm i Be5 HY-1D 565 nm {7 B¢
BRIR IS L AL
(e) Comparison between HY—-1D 565 nm and
MODIS 555 nm global ocean Rrs

() MODIS 667 nm i Bz5 HY-1D 670 nm Bt
SR RSO AR
(f) Comparison between HY—1D 670 nm and
MODIS 667 nm global ocean Rrs

I

0 1.0

15 20

log10 (Count)

Fl4  20204F 12 4 8 H HY-1D TLA COCTS 5 MODIS Ji2 1 43R5 i BOR IS LU LB IS AR ]
Fig.4 Comparison between HY—=1D COCTS and MODIS global ocean Rrs for December 8, 2020

Hovk, F S 2 RS W B R AL 4
20194:9 H 8 H 1 445543 (UTCH[E]) HY1CH4
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WA, R ARGRA M ZF A aUEE
B AR R, YT A TR

Bl5 HY-1CILE COCTS 244" it 2 K —a 43 A &
Fig.5 HY-1C COCTS level-2 chlorophyll-a product map

BT 29 bR, g2 2 9
TGt MG 41, 1558)9 km PR M H 23K
sy BT, B84 A ER HY-1C 2 /i COCTS
#2019 4E 9 H 8 H A HY1D £k 14 COCTS 1 2020 4F
12 1 8 H BRI SR 2 7= Sl A A

4 HY-1D 5 [R]— H B9 MODIS X3 9 km I-%¢
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Fig. 6 HY-1C COCTS Secchi disk depth product map
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Fig. 7 HY-1C COCTS global chlorophyll-a product map for
September 8, 2019

K8 20204F 12 H 8 H HY-1D TLAE COCTS S i 4 kit
Mg a i Al
Fig. 8 HY-1D COCTS global chlorophyll-a product map for
December 8, 2020
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Fig.9  Comparison between HY 1D COCTS and MODIS global
ocean chlorophyll-a product for December 8, 2020
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Construction of ocean color remote sensing data processing system based
on open source code: Taking HY-1C/D as an example
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Abstract: China has specifically planned a series of ocean observation satellites in the Medium and Long-term Development Plan for
National Civil Space Infrastructure (2015—2025) to establish a more complete three-dimensional monitoring system for the marine

environment through a network from a single test satellite to a constellation. Satellite observations place high demands on the degree of
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quantification of ocean satellite ground data processing systems due to the influence of the atmosphere and the typically low contribution of
ocean parameters at the top of the atmosphere. Since the launch of CZCS water color satellite in 1970 s, the United States has accumulated
many years of experience in water color satellite data processing system. In this paper, we develop HY-1C/1D offline data processing system
(OffLine-COCPS), which realizes the whole chain from L1B data (after geometric positioning and radiometric calibration) to the production
of remote sensing reflection ratio of water bodies and various water color products for HY-1C/1D Chinese Ocean Color and Temperature
Scanner (COCTS).Based on NASA's mature open-source SeaDAS Ocean Color Science SoftWare package and HY-1C/1D COCTS format,
we develop and recompile the software package to support COCTS L1B data. Using a vector sea-air coupled radiative transfer model
developed based on the successive scattering method, HY-1C/1D COCTS specific atmospheric related lookup table are generated.The results
show that the independently established HY-1C/1D satellite COCTS sensor atmospheric correction related lookup table basically meets the
quantitative application on a global scale. The global inversion chlorophyll products of HY-1C/1D COCTS are obtained based on statistical
projection, indicating that the system can realize support for HY-1C/1D dual-satellite missions, and then the overall distribution trend is also
consistent with MODIS when compared with the official MODIS chlorophyll product scatter plot released by NASA for the same period.
Through this study, the extension of the domestic water color satellite sensor and the independent inversion algorithm has been successfully
realized, and the atmospheric correction algorithm and other water color inversion algorithms can be extended subsequently, while more
work is needed to evaluate the accuracy of atmospheric correction and the accuracy of water color inversion products.

Key words: ocean remote sensing, water color satellite, HY-1C/1D, processing system, SeaDAS
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