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GOCI Introduction
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NOAA-MSL12 Processing for GOCI data

Collaboration effort between NOAA/NESDIS/STAR and KIOST/KOSC.

NOAA-MSL12 data processing (based on NASA SeaDAS) is improved for
the GOCI data processing.

Various parameters and lookup tables are generated, and a new
atmospheric correction algorithm has been developed for GOCI data
processing in the region (Wang et al., 2012; 2013).

New cloud masking method has been recently developed for very turbid
coastal waters (e.g., Yangtz River mouth, Korean Coastal areas).

The GOCI atmospheric correction algorithm is recently improved using
new vicarious calibration.

GOCI Level-1B data (Mar. 2011- Feb. 2013) were obtained from the
Korea Ocean Satellite Center and processed using the new atmospheric
correction algorithm.

In situ optical measurements (Mar.— Nov. 2011) are used to quantify and
validate GOCI ocean color products with the new atmospheric correction
algorithm for GOCI ocean color data processing.



Estimating NIR Contribution
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Fig. 2. Scatter plots and empirical polynomial fitting functions for (a) nL.(748) vs. K4(490) and

(b) nl, (869) vs. nL,(748). Note that nl,(748), nL,(869), and K4490) were derived from

MODIS-Aqua measurements (2002 to 2009) using the SWIR atmospheric correction algorithm
in this region.

e nlw(748) = f(Kd(490)), f(x) = 0.465x-0.385x2+0.152x3-0.0121x*

* nLw(869) = g(nLw(748)), g(x) = 0.368x+0.04x2

e M. Wang, W. Shi, and L. Jiang, “Atmospheric correction using near-infrared bands
for satellite ocean color data processing in the turbid western Pacific region”,
Optical Express, 20(2), 741-753 (2012)



GOCI Coverage over Korean Peninsular
and location of in-situ measurements
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*. In-situ bio-optical measurements are provided by KIOST/KOSC



GOCI Matchup Comparison

M. Wang, J.H. Ahn, L. Jiang, W. Shi, S. Son, Y.J. Park, and J.H. Ryu, “Ocean color
products from the Korean Geostationary Ocean Color Imager (GOCI)”, Optical
Express, 21(3), 3835-3849 (2013)



Matchup between in-situ and GOCI NOAA-MSL12 using New Gain

IND: 17

5F

© nLw_443

oh

i i No: 18__
- nlw_412

GOCT NOAA-MEL12
o

GOCI NOAA-MSL12
[&]
a

& . .
- AVG: 12433 PR AVG: 1.0877
x STD: 0.4813 = '

nbw_480

GOCI NOAA-MEL12
o
n
GOCT NOAA-MEL12
=]
%

1F ' 3 1 3
- AP AVG: 11125 : ‘?ﬁg AVG: 1,1088 |
0 STD: 0.2467 E o STD: 0.2419 |

1 2 3 4 a 0 1 2 3 4 =}

In Hitu In Situ
: MNo: 18

3t

GOCT NOAA-MELIZ2
GOCT NOAA-MEL1Z2

° AVG: 1.0990 P oo AVG: 1.1273
. STD: 03332 | g STD: 0.3388 |

4] 1 2 3 4
In Situ In Silu

o
]
—
]

3 4 £



Mean Ratio of GOCI NOAA-MSL12 vs. In Situ

Avg (std) No Avg (std) No
nL,,(413) 1.2737 (0.599) 18 1.2433 (0.481) 17
nL,(443) 1.4182 (0.486) 18 1.0677 (0.300) 18
nL,(490) 1.2868 (0.357) 18 1.1125 (0.247) 18
nL,,(555) 1.1506 (0.308) 18 1.1068 (0.242) 18
nL,(660) 1.3367 (0.531) 18 1.0990 (0.333) 16

nL,,(680) 1.4092 (0.586) 17 1.1273 (0.339) 17



Spectral shape of in situ
and GOCI-derived nL,,(A)

measurements
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GOCI Composite Images
(2011 Mar. — 2012 Oct.)



Climatology GOCI Images from Mar. 2011 to Oct. 2012 (at 12:00)




Monthly Composite Images of GOCI K,(490)
(Mar. 2011 — Oct. 2012, at 12:00)




GOCI Kd(480)

Time Series of GOCI Chl-a & K (490) Monthly Mean
(Mar. 2011 — Oct. 2012, at 12:00)
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GOCI Images for
Diurnal Changes



GOCI-MSL12 Chl-a (Apr. 5, 2011)




GOCI Images in
the East China Sea



_GOCINOAA-MSL12 Chl-a (2012 04-26)
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GOCI NOAA-MSL12 K 4(490) (2012-04-27)
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GOCI NOAA-MSL12 Chl-a (2012-04-26)
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GOCI NOAA-MSL12 K,(490) (2012-04-26)




GOCI Images in
Hangzhou Bay & Lake Taihu



GOCI NOAA-MSL12 K,4(490) (2012-07-29)
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GOCI Images in
the Bohai Sea



Diurnal Changes
(Box1)
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GOCI NOAA-MSL12 K4(490) (2012-03-25)
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GOCI NOAA-MSL12 K,(490) (2012-08-23)
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GOCI Images in
Dump Site in the Yellow Sea



GOCI NOAA-MSL12 K4(490) (Jul. 19, 2011 )

09h 10h 11h 12h




Summary and Conclusions

» The GOCI ocean color products for the GOCI coverage region have been
derived using an iterative NIR-corrected atmospheric correction algorithm.

» Validation results show a reasonably good agreement between GOCI retrievals
and in situ measurements.

» This study demonstrates that GOCI| ocean color products can be confidently
used to characterize and quantify the ocean environments as well as the
diurnal variability of the marine ecosystem in the western Pacific.

» This unique capability from geostationary satellite sensor can complement the
ocean color observations of other polar-orbiting satellites such as MODIS and
VIIRS, which have a global coverage but lack the temporal resolution to
monitor the dynamics of marine environments on an hourly basis.



Thank you!



GOCI NOAA-MSL12 K4(490) (2012-08-23)
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Backup



Spectral shape of in situ
and GOCI-derived nL,,(A)
measurements

GOCI-MELLZ nLwii] GOCI-MBL1Z nLw(h) GOCI-MELIZ nlw(h)

GOCI-MSLIZ nLw{h)

Black-in situ, red-GOCI

10.00[

'3
ool JES (Mar.) 1
e ==
C i - ]
L Ty -""\-_____h_ ]
0ok x‘““-aﬂ.)._ﬂ 3
400 450 200 S50 aon 650 700
Wavelength
10.00EF v
; 2d
—\::Q-—__—: b
L E,_.___g-'-— _-ah""-..__ ]
1.00 Ir H-"""-m,,._\_ 7]
'C'T‘:_H..%___'E 1
0i1ag 3
: South (Apr.)
001 . ; . ;
400 460 500 GE0 a00 BEO 700
Wavelenglh
1000 F——
E 42 ]
[ JES (May) |
0.10} ey, 1
0.01 I . L . L
400 450 500 350 ao0 850 700
Wnvelength
10.00F T
E 34 E
JES (Ma
Looke—_ . (May) E
FeT _____'9-:::---._____ ]
Dok K\:ﬁ_“ =
R
nai I . ; . ;
400 450 SO0 S50 ann G50 00

Wavelength

GOCT-M5L12 nlw(k] GOCI-MELLE nlw(d) GOCT-MSL12 nlw(k]

GOCT-MSL12 nlw(d)

10.00F

N 1
23 1
[ g
Loog - <
E R é
wl0E E
South (Apr.) !
400 450 500 550 600 &50 ToC
Wavalangth
10,00 E ! ! ! . :
i =0 3
L —_—_=ﬁ'—— 1
Fa \ '
1.00F
i e, 3
o10E 3
: South (Apr.)
0,01 . ; ) ;
400 450 GO0 650 GO0 GhG oc
Wavelenglh
10,00
1 33 1
JES (May) °
1.00 E & 2 i E
3 TR
o0 F \-\“&-_ 1
0.01 1 L L A
400 450 500 550 600 &5 ToC
Wavelangth
10.00E :
: 36 -
P P ECS (Aug) !
.':3_ ——— i 1
L a
010 —2
0,01 . ; ) ;
A0 450 500 650 GO0 L1 o
Wavelangth



GOCI-MSL12 Chl-a (Apr. 26, 2012)




GOCI-MSL12 Chl-a (Oct. 2, 2012)




GOCI-MSL12 Chl-a (Oct. 18, 2012)




GOCI NOAA-MSL12 Chl-a (Jul. 19, 2011 )
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Diurnal Changes
(Box2)
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GOCI NOAA-MSL12 K4(490) (2012-08-23)
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_GOCI NOAA-MsL12 Chl-a (2012 04-27)
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GOCI NOAA-MSL12 Chl-a (2012-04-26)
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