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Abstract : In order to provide quantitative control of the standard products of Geostationary Ocean
Color Imager (GOCI), on-board radiometric correction, atmospheric correction, and bio-optical
algorithm are obtained continuously by comprehensive and consistent calibration and validation
procedures. The calibration/validation for radiometric, atmospheric, and bio-optical data of GOCI uses
temperature, salinity, ocean optics, fluorescence, and turbidity data sets from buoy and platform
systems, and periodic oceanic environmental data. For calibration and validation of GOCI, we
compared radiometric data between in-situ measurement and HyperSAS data installed in the Ieodo
ocean research station, and between HyperSAS and SeaWiFS radiance. HyperSAS data were slightly
different in in-situ radiance and irradiance, but they did not have spectral shift in absorption bands.
Although all radiance bands measured between HyperSAS and SeaWiFS had an average 25% error, the
11% absolute error was relatively lower when atmospheric correction bands were omitted. This error is
related to the SeaWiFS standard atmospheric correction process. We have to consider and improve this
error rate for calibration and validation of GOCI. A reference target site around Dokdo Island was used
for studying calibration and validation of GOCI. In-situ ocean- and bio-optical data were collected
during August and October, 2009. Reflectance spectra around Dokdo Island showed optical
characteristic of Case-1 Water. Absorption spectra of chlorophyll, suspended matter, and dissolved
organic matter also showed their spectral characteristics. MODIS Aqua-derived chlorophyll-a
concentration was well correlated with in-situ fluorometer value, which installed in Dokdo buoy. As we
strive to solv the problems of radiometric, atmospheric, and bio-optical correction, it is important to be
able to progress and improve the future quality of calibration and validation of GOCI.

Key Words : GOCI, KOSC, Validation, Radiometric correction, Atmospheric correction, Bio-optical
correction. '
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Table 1. Platform and buoy system for GOCI Cal/Val

No. Platform/Buoy Instrument Measurement | Water type
Jeodo Ocean Research Station HyperSAS OCR-3000 (Satlantic Co.) | Ed, Lsky, LwT | Case-1 and Case-2
2 Gageocho Ocean Research Station Aeronet-OC (Cimel Co.) Ed, Lsky, LwT Case-2
Fluorometer (WETLabs) Chlor-a
3 Dokdo Buoy Transmissometer (WETLabs) TSS Case-1
Fluorometer (WETLabs) Chlor-a
4 Yellow Sea Buoy Transmissometer (WETLabs) TSS Case-1
h doB Fluorometer (WETLabs) Chlor-a Case-1 &
5 Eocheongdo Buoy Transmissometer (WETLabs) TSS Case-2

(Ed: downwelling irradiance, Lsky: sky radiance, LwT: total water leaving radiance, TSS: total suspended sediment)
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(a) Location of the ocean research station and bouy for
GOCI calibration and validation. (b) The leodo and (c)
Gageocho ocean research station photo.

Fig. 1.
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Table 2. Statistical analysis of HyperSAS and SeaWiFS water-leaving radiance at the leodo Ocean Research Station using 15 data

from Oct. 2003 to Jul. 2004.

SeaWiFS Wavelength (nm) | 412 443 490 510 555 670 765 865 Total
%Emin 0.77 0.24 022 0.26 0.10 561 19.91 20.57
<%E> 20.10 12.03 7.60 746 9.60 3197 4528 70.96 2563
JeE max 42.54 36.60 35.51 34.15 35.85 75.78 94.38 97.75
%S 1348 9.75 8.56 8.72 9.24 18.69 2044 17.38
Y 0.63 0.85 0.94 0.94 0.92 0.76 0.53 032

%E min, %Bmax and <%E> are the %E minium, maximum, and average of %E, respectively. %S is the standard deviation of %E. 2 is

the correlation coefficient.
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Fig. 4. Comparison of remote sensing reflectance normalized at 555 nm of HyperSAS and SeaWiF$ (a) October 29, 2003 (b) March

13, 2004 (c) March 16, 2004 (d) March 28, 2004.
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Fig. 6. (a) MODIS Aqua chlorophyll-a concentration on Apr. 9, May. 4, and Aug. 15, 2009. (b) Time-seris data of Fluorometer
installed in Dokdo Buoy matched with MODIS Aqua chlorophyll-a concentration with three different days.

Folol dald FgAte Ak NASA71' At Ao
22} S 35%) WL Qlen, S5 GOCI 3ok
WAs AEAYA F-83 Aus 8E AR AR
Hek

4. % 9

ojol= Fafdatez)z o Bg247|9} SeaWiFS
of A Mol A Aoj7l £EEARFS v|udt Ay B
25% 9] ofjg] HAEE B}, o9} 72 xlo]e]
A A Y2 SeaDASOIA A Fsl= BE 7| BA
o] Br ik slar AL eisle] wEHY]
HEOE AZbEc B o)7)RA e 2-9A o
A(7659F 865nm)oll X 9] &L 0 ojekn 74
Z, ool 2E9] Tl o3l 127] ofol2F Y
F 2709 oo2F mdg Aggict ol g W
7659 865nmell A ofo]2E mdo] tjste] i Akt
o] A9 H]&3ti glde] Akeke] AT} v $- okslmg
ofoj2E mdlof A glo} Aghell 71A H= YEE

0|5k Zole}, o] dne|E-E 765nmolA] AkaEAto|
o3 4= ARt aeEA] 3 Aol tigt E2AE 2
2AtHGordon and Wang, 1994), whebA] 25% HE2
g HAE oA tf7] 24 eSS L33t SeaWiFS ¥l
T 6-89H9] 7‘4‘3}12?4 & o 49% B2 WAt

oen, o)L E& ti71RA W 7 ZA A

39olAef = "070l2kz AolA vlRE Aol
o 9, 2006) = *‘Xli A G = A
< ¥ s FFol SHHIL YL BR o] izt A}

e weg ZobE girjeA o] Waste] GOCI
Aa2 A2 A ARGDPS)o A A2 7|24 WS
ANFLZA o)2igt £AE 3| FE A Folt,
5 BA 491 oloje Fedatelr| A7t X%
2 55T 58 HYCR Case-2 WaterZ £
-rrilttl Addz A7 8 4 Mol FatfEddee] o
F& B 2o fHE gL 247189 2}
‘5&-.: Case—1 Watere]] ¥]8} & 3|02 oA}
(Babin et al., 2003; Ahn et al., 2004), whhA] o} 2|
Aol SeaWiFS & )7|H AL L3l & 2
AL AT A oR dastgon] AHEH] ez}

-259-



Korean Journal of Remote Sensing, Vol.26, No.2, 2010

of¢- k2 vebd ZieR Azisielct, ey AAE
ool FeYnel7| e £EEA R} SeaWiFS
TEEAGE Hlas] 2 A}, A oAt Bt 26% 3
E 9s)E stgey, grlny e mia
SeaWiFS WiE 6-8& Al ofstd Hejexp7t B 1%
AER Ye) Wolle, B3 22 S4@ERA AL
L5 E= SeaWiFS ¥ 3-59] Ao} HiS oF 8%
A2 o] Jopzich w4 555nm e Aekst YA
Ao AUEY Fefi= vjnd 2 dATE E AN
o}, o= olole FHANFHE7]R] £ B4 §Ado] 5
% W37} Alste] Aol el Case~13+ -2 Water2
o] SAES oulditt, ALY BAARETY 9F
W A7lol= Case~2 Water?] E4& Holtrt
o580 Case-1 Waterd) BAE B4t} 0|9t 22
Zt= 200395 200597H] 4z1Eof] A ooz
FeelgaalriA) o) digt @32 AT YA
shidl, oloje FeAYHEA7IANE FHoR WA
30km A Hofl4] Foi7l Z 137 HolA Y FHEHAE
FEE 200449 39 249 ool 717 Hed £4E
10 g/m3& AQJshd B5 10 ujghe] 3k Bylov 3
5.4 g/m32] gH& B 2], 2006).

oloj FReget7| Aol A% HyperSAS Al

& FEUE 2R SeEE d44os 4T
F Sl Alagolc), o|ef o] virte] MAjH EE
o AR FEA AIERE FA EHI e
AERONET-0C ¢]9jofl AR 8% Ma7t ¢17] of
Boll AA| e RAES FAste] W ol#fgo] U
1;} =] L=17}4 ,{]agxlg__. ﬂﬂ 5%1}]‘— o}z%x%og zh—-;__
£ pAlsta gleug Zgxe] Rofk Yo AAE
72E 4 & Aow A
°1°%E TR Y 2Aple g, F A
= FHO @FzAllA AR AHE
d2 3 460nm F-2olA B gfo] 2 P
2HEY 2 Case~1 Water A& Ro|xjyh
Case-2 Water?] #j919] EXE HoiFEqdot, ®3F A
Zhol wE YANAE AHEYS AjZil #Agle]
RS AUEY e HalA] @, §do]
YA AU EY] Feid Zjole 28 HYo
(Fig. 5). 5= FoloA dojxl gF=aet MODIS
Aqua® 982 55 Apmete] viAE AR NASA

m]o Jlm

)l

4

(O

A Aug A el AE wEslal AI(Fig. 6)
= 24 89 o Fafol oist sfioketd wat 2uyE
59| thakgt A7) AR E4-L F Fest
os Aoz WREAY GOCT A& A#4S g
at7] 9J5te] 2|42l A4z 9 AAfof] dist HEA o] o
Fojxof & Zog AlgHct E3t SE HolrRlge]
e, Ae7HA &4eloFst Aol B Fo] Alad]
& AA8lIL AR fAA RS AR g8
A gt whebA 4 AR st el wetol ¥
Elo} g2 gg-o] F=atg 0w st
@7 e Akg vpgho @ GOCI Azl et 4
3 ALE £ 197 85 AlAY B354
SHER ARE FHP] $lste A 85 st
7|79} o] 2RE dojd ARE YR FA
A 2EE T3 Aot 20034 olol= st
g17) )] Ad2)H HyperSAS ©o]9jel| 20109 71z &
gHafokael7]| 2lo] AERONET-0OC #j-84718 44
g o Hojct, E3F oA FEFR, Ekof HXH £
ol olgste] P g 2= HE Fo gt s
A ARE ST Aol ofu] &% 7]2)9} oo
MEE BE71718 AL ofE 717]0) digt Helw)
Q- vhiste] 27| 08 ALY Ao A FH
ﬁ%ﬁé Aag A Aol webA 15 HA
ZH9] ExE 1AFNAMY AAYE dgHE A4RE
QMg o 2 vk Flojt},
2GA AL 1A A HAISIE n3BEH
Ao g [ABIHA, AN S BE5F F7
ABET e AL S o] 85 Y4 s
283 Agolr}, AQtoAAE o] &5t s}
29] H4& MERIS 9/4489] 44L& st R3iol
A LS 22030 vt glo, LejuEtelbE dA 2]
FAHGYE FACR 850t GOClE 1Y 8%
TEOR e a9l Z47] thE Azt ¢-E]uvete]
&9 FHsteiets X Y(match-up) ARE
7] golslct, AUt GOCI 9 & sja$4L 2}7] o}
E Ads, EE, 3, 28n AAY &
Aol detA vl Fol 4 oAU, MERISS}
HICO®} -2 Wiee7} wh sla$A-S OI%ﬁM‘f& z
Fol 7Fs ¥t A2 AHEEHCurtiss Davis, personal
communicated). 2}7}2] §jA1¢] W= tfgh &g

Ny
N

~,.
E & e

=
ol
oL

A&
&
Kol
=

-260-



Prelounch Study of Validation for the Geosrationary Ocean Color Imager (GOCH

—~

3l HALE Bl glof sjfed gaEgolM F4d
AEEQ 2R2Y RREAE, £EAVIE, Az 24
259 4% HF0| 7Fed Aoz ArErh

o2 Ag7H A% GOCI A= APAEL &

1248 9] "olA glo] @guE71719 +7]150]n
A&2Q1 a7t ok, E1 M4 AAE st
of gHEolZl Aol opER S YHe AT
7% 7] A7t gasitt ole|d AL si2sl
et A9 olFale} 2t A& 288k FH |9 o

A

A AREE SeU} 914 2 ok} T2 ato)
o AT BT AYolet. £ L2tz
AHE A3 243 AYolt), 23 +

L1 ES 7H4lste] GDPSY HHlo|ES Fote] B3

A} A

£ dTe FE P ddargdel AR A ik
A4 ZEATAY AR (PMB55660)T s okatsl)
2} P& W Z8-dL (PM55520) 0.8 8% qlguct

e

CE

ro

AL, 5, 234, ¢, olat4d, 2006, $Eiu
2k AR SollX g Bl B EA AT &
oG os] EATEeetE, A
WA 59 15-164.

244, &8, 559, P. Shanmugam, 2010, 4]
A= AAFHAGOCD sl-838Y dnaE
N, - E AR (B 5 9),

FAIA, 2002, OSMI sjofehg @ B Aol 3t o,
s FdTY, BSPN 451-00-1449-3,
346p.

Y, 24, AL, AR AR, 2006, ooE
PRGNS o &3 YAAtEY e o
T, el iad oy EA5EsE,
HAbwiAT 59 15-164,

Fhaefrd4, 2008, SISV SfIAEA
AL HEAAV), TEHFF, BSPM
43600-1941~1, 279p.

Ahn, Y. H, P. Shanmugam, and S. Gallegos, 2004.
Evolution of suspended sediment patterns in
the Fast China and Yellow Seas, Journal of the
Korean Society of Oceanography, 39(1); 26-34.

Babin, M. D. Stramski, G. M. Ferrari, H. Claustre, A.
Bricaud, G. Obolensky, and N. Hoepffner.
2003. Variations in the light absorption
coefficients of phytoplankton nonalgal
particles, and dissolved organic matter in
coastal waters around Europe, Journal of
Geophysical Research, 108(C7): 3211, doi:10.1029/
2001JC000882.

D'Ortenzio, F, S. Marullo, M. Ragni, M. R. d’Alcala,
and R. Santoleri, 2002. Validation of empirical
SeaWiFS algorithms for chlorophyll-a retrieval
in the Mediterranean Sea A case study for
oligotrophic seas, Remote Sensing of Environment,
82: 79-94.

Gordon, H. R,, and M. Wang, 1994. Retrieval of
water-leaving radiance and aerosol optical
thickness over the oceans with SeaWiFS: A
preliminary algorithm, Applied Optics, 22: 20-
36.

Hooker, S. B. and C. R. McClain, 2000. The
calibration and validation of SeaWiFS data,
Progress in Oceanography, 45: 427-465.

Hooker, S. B, G. Lazin, G. Zibordi, and S. McLean,
2002. An evaluation of above- and in-water
methods for determining water-leaving
radiances, Journal of Atmospheric and Oceanic
Technology, 19: 486-515.

Hooker, S. B. and A. Morel, 2003. Platform and
environmental effects on above-water

" determinations of water-leaving radiances,
Journal of Atmospheric and Oceanic Technology,

20: 187-205.
Hooker, S. B. and G. Zibordi. 2005. Platform

-261-



Korean Journal of Remote Sensing, Vol.26, No.2, 2010

perturbations in above-water radiometry,
Applied Optics, 44(4): 553-567.

Hyde, K. J. W,, J. E. O'Reilly, and C. A. Oviatt, 2007.
Validation of SeaWiFS chlorophyll a in
Massachusetts Bay, Continental Shelf Research,
27 1677-1691.

McClain, C. R, G. C. Feldman, and S. B. Hooker,
2004. An overview of the SeaWiFS project
and strategies for producing a climate
research quality global ocean bio-optical time
series, Deep-Sea Res. II, 51: 5-42.

Yoo, S. J,, J. S. Park, and H. C. Kim, 2000. Validation

of ocean color algorithms in the Ulleung
Basin, East/Japan Seal, Journal of the Korean
Society of Remote Sensing, 16(4): 315-325.

Zibordi, G., ].P. Doyle, and 5.B. Hooker, 1999.
Offshore tower shading effect on in-water
optical measurements, Journal of Atmospheric
and Oceanic Technology, 16: 1767-1779.

Zibordi, G., D. D’Alimonte, and J.F. Berthon, 2004.
An evaluation of depth resolution
requirements for optical profiling in coastal
waters, Journal of Atmospheric and Oceanic
Technology, 21: 1059-1073.

-262-



