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GOCI (Geostationary Ocean Colour
Imager) Project

* GOCl is on board the Korean geostationary satellite, COMS, with
other two payloads, Meteorological Imager and Ka-band satellite
communication.

 GOCl was developed for 2003-2010 by Korea Aerospace Research
Institute (KARI) and Astrium, France as a Korean space program.
Supported by Ministry of Land, Transport and Maritime affairs and
supervised by Yu-Hwan Ahn, KORDI.

* GOCI was successfully launched on 27 June 2010 by Ariane-V at the
Kourou space centre.

* KOSC (Korea Ocean Satellite Center) of KORDI is in charge of initial
test and follow-on operational mission (mission planning, data
acquisition and distribution, Cal/Val, algorithm development and
applications).
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GOCI sensor
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GOCI optical layout
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GOCIl image example: Sea fog in the
northern Yellow Sea

GOCI observed dynamic
movement of sea fog
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GOCI image example: Massive green
algae floating on Yellow Sea
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GOCIl image example: Spring algal
blooms i in East Sea and Yellow Sea
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GOCI slots imaging sequence
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Inter-slot discrepancy
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Inter-slot difference:
Variability within a slot border

e 20110330 _0Oh image: slot 3-6 border
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Reflectance difference

Inter-slot difference
Variability within a slot border

Reflectance differences at slot 3-6 boundary
in the 20110330-0h image
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Reflectance difference

Inter-slot difference
Variability across different slot borders

Reflectance differences at different boundaries
in the 20110330-3h image
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Inter-slot difference:

Variability with observation hours from GOCI image

TOA reflectance diference

0.006

0.004

0.002

0

-0.002

-0.004

-0.006

-0.008

AN

/ -—-0h
-=-3h
7h
400 500 600 700 800 900

wavelength (nm)

K®ORDI



TOA reflectance diference
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Weighted average technique
(GOCI 20110412-07h, South Japan)
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GOCI and MERIS

GEO/GOCI LEO/MERIS
Altitude 35,857 km 800 km
Sensor type Staring-frame Push-broom
capture
Spatial resolution 500 m 300m - 1200 m
Spectral
range 400-900 nm 390-1040 nm
Temporal
resolution 1 hour 3 day
Sun-Satellite Variable Stable
position
Global
Coverage Local (296km x 296km(FR), 575km x
J (2500km x 2500km) 575km(FR), 1150km x
1150km(RRY))
Bio-optical Local Global
algorithm
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Comparison spectral band of GOCI and
MERIS

GOCI MERIS
Ch. Band Band Ch. Band Band
Center(nm) | width(nm) Center(nm) | width(nm)
B1 412 20 B1 412.5 10
B2 443 20 B2 442.5 10
B3 490 20 B3 490 10
B4 510 10
B4 555 20 BS 560 10
B6 620 10
BS 660 20 B7 665 10
B6 680 10 BS 681.25 7.5
B9 708.75 10
B7 745 20 B10 753.75 7.5
B11 760.625 3.75
B12 778.75 15
B8 865 40 B13 865 20
B14 885 10
B15 900 10
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Comparison between GOCI and MERIS

* Image date: 20110330
 Radiometric data only

 MERIS data:
— RR data downloaded from the MERCI website
— L2 data downloaded from the MERCI website
— L2 data processed using C2R processor in BEAM
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Clear water: GOCI hourly data

TOA reflectance at 555nm from GOCI
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Clear water: GOCI vs MERIS

TOA reflectance at 555nm(GOCI) and 560nm(MERIS)
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Clear water: GOCI vs MERIS

TOA reflectance spectra
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Turbid area: GOCI hourly data

TOA reflectance at 555nm from GOCI
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Turbid area: GOCI vs MERIS

TOA reflectance at 555nm (560 for MERIS)
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Difference between GOCI and MERIS is mainly due to viewing geometry
(viewing zenith)
The reflectances from both seem to show very well the turbidity variation
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GOCI atmospheric correction

 Three options in publicly available GOCI Data
processing software (GDPS)

— Standard Atm. Corr.
(Gordon and Wang approach)
— SGCA (POLYMER) provided by P. Deschamp
— Spectrum shape matching algorithm by Y-H. Ahn
* Atmospheric correction comparison is
challenging. The comparison shown here is just

an example and should be more systematic in the
future.
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GOCI Standar Atmospheric Correction

Raw Image

Radiometric Calibration & Geometric Correction

Geometric Corrected TOA Radiance Image
I'TOA(}\)

Downward Solar Irradiance Normalization
< Longitude, Latitude, Time, SZA, VZA, AZA

Reflectance of TOA Image
p(N)=p“(A) + pg (A)

Remove Rayleigh & Sun-glint Reflectance & Mask
< Radiative Transfer Equation, Cox&Munk Model

Reflectance of Ocean + Aerosol Image
P’ (N) =Ty(N)pw(A) + pa(A) + pra(A)

Remove Aerosol Reflectance
< Radiative Transfer Equation, Aerosol Model

Reflectance of Ocean Image
Pw(l)

Bidirectional reflectance distribution function
< Radiative Transfer Equation, Underwater Algorithm

Remote Sensing Reflectance of Ocean Image
Rrs(A)

Underwater Algorithm

v

Level 2 Product
Chl, SS, CDOM, Kd490, ...
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Clear water: GOCI hourly data

Water-leaving reflectance derived from GOCI
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Clear water: GOCI vs MERIS

Water-leaving reflectance at 555nm (GOCI) and 560 (MERIS)

0,011
o 0.01
=

5 0.009
(@]

£ 0.008
S 0.007
2 0.

£ 0.006
o

= 0.005
= 0.004

‘;"0.003 . . . . . . . .
127.5 128 1285 129 1295 130 1305 131 131.5

Longitude (degE)

—GOCI 01 hour

—GOCI 02 hour
MERIS Standarc

—MERIS C2R

KOsT KORDI



Clear water: GOCI vs MERIS

Water-leaving reflectance : GOCI vs MERIS
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Reflectance (no dimen)

Turbid area: GOCI hourly data
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Turbid water: GOCI vs MERIS

Water-leaving reflectance: GOCI vs MERIS

£ 0.05 ——GOCI 01 hour
' W\ —GOCI 02 hour
0.03 —MERIS Standard

0.02 A — —MER C2R
0.01 iy

J :rpw,r

0 I I I I I
122 123 124 125 126 127 128 129

Longitude (degE)




Turbid water: GOCI vs MERIS

Water-leaving reflectance: GOCI vs MERIS
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Thank you!

voungjepark@kordi.re.kr
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