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Abstract : Several ocean color algorithms have been developed for GOCI (Geostationary Ocean
Color Imager) using in-sifu bio-optical data sets. These data sets collected around the Korean Peninsula
between 1998 and 2009 include chlorophyll-a concentration (Chl-a), suspended sediment concentration
(SS), absorption coefficient of dissolved organic matter (az,,), and remote sensing reflectance (Rys)
obtained from 1348 points. The GOCI Chl-a algorithm was developed using a 4-band remote sensing
reflectance ratio that account for the influence of suspended sediment and dissolved organic matter. The
GOCI Chl-a algorithm reproduced in-situ chlorophyll concentration better than the other algorithms. In
the SeaWiFS images, this algorithm reduced an average error of 46 % in chlorophyll concentration
retrieved by standard chlorophyll algorithms of SeaWiFS. For the GOCI SS algorithm, a single band
was used (Ahn et al., 2001) instead of a band ratio that is commonly used in chlorophyll algorithms.
The GOCI a4y, algorithm was derived from the relationship between remote sensing reflectance band
ratio (Rp5(412)/R5(555)) and aypm(A). The GOCI Chl-a fluorescence and GOCI red tide algorithms
were developed by Ahn and Shanmugam (2007) and Ahn and Shanmugam (2006), respectively. If the
launch of GOCI in June 2010 is successful, then the developed algorithms will be analyzed in the GOCI
CAL/VAL processes, and improved by incorporating more data sets of the ocean optical properties data
that will be obtained from waters around the Korean Peninsula.
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Fig. 1. The observation map.
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Table 1. The observation schedule during 1998-2009

no. Sampling Platform Time Period Sampling Location Number of Stations Visited
1 2393 1998.8,26-8.28 st ol ARz FHE 18
2 B 1998.9.23-9.96 AX = FHiEg 2 AFY 33
3 o}zl 1998.10.20-10.23 e e T 58
4 EEEE 1999.6.25-7.14 530 36
5 24935 1999.8.09-8.10 Asfiet @ AAE gl 32
6 oA glR} 1999.9.02-9.03 A= FalEY 5
7 olo|zB 2000.5,19-5.29 bl 30
8 olets 2000.7.21~7.23 A8 23
9 olojE s 2001.1.31-2.05 saigsaly 49
10 =783 2001.6.04-6.15 3l 20
1 2493 2001.8.28-8.29,51 Zsligk A et 32
12 B 2001.12.15-20 Sl 42
13 27203 2002.2.19-2.25 =8 20
14 ooz 2002.5.02-5.03 el 25
15 =535 2002.6.18-6.22 el e AFEAEd 21
16 2395 2002.9.02-9.07 AAE 9 7 = 2 29
17 olo|EE 2003.2.09-2.20 e el 76
18 olo]EE 2003.4,27-5.04 Az Ree W 5=t 74
19 2893 2003.8.05-8.06 gk o AXE Ay 26
20 oo E 2003,10,07-10 5 32
21 olojes 2004.3.23-3.25 5%5=3) 27
29 olojE 3 2004.5,09-5.12 el 47
23 EXTRES 2004.8.10-8.11 gk 9 AR = ALl 15
24 olojEs 2004.9.22-9.24 4 49
25 ojo]EF 2005.8,15~8.17 557 2%
26 oA YAt 2005.3,26-3.97 A et &9 30
27 oAz} 2005,5.29 ARk 2l 89 12
28 olo| & 2005.6,08-6,10 3l 31
29 SEEE 2005,8,92-8.29 ok 42
30 ojAglat 2005,10,20 Ak QT &Yy 9
31 AR 2005.11,30~12.01 AN E 9l 7 sy 14
39 NEEE 2006.6.08~6,09 el ey 13
33 ololEE 2006.8.12~8.16 FE5a) 28
34 ojAlel 3} 2006.9.19-9.22 A AR QL 39
35 ojojES 2006.11,29-12.05 £ 2 o 3
36 ojo|E T 2007.3.07-3,10 22r-Rr gy 6
37 olojEE 2007.5.07-5.12 53 62
38 ARG 2007.8,14-8.16 AN E ALt 39 7
39 o XA} 2007.10,09-10.10 77)9F A} v zA S 8 10
40 oloJEF 2008,3,12-3,16 SEE-EL g 9
41 o A} 2008,5.07~5,09 7¥she 2 o9 29
42 AES 2008.8.06-8,14 e gk 9 43
43 ojojEs 2008,11,12-11,16 35 55
44 olo|& 3 2009.3.29 5 2 Y 1
45 oloj= ¥ 2009.7.30-8.04 5529 18
46 olojEZ 2009.8,13-8.19 SEE-Er Fd 1
47 olo|ed 2009,10,06-10,13 Z3) 21
48 olo|ES 2009,10,27-11.04 ek 12
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Fig. 2. The relationships between in-situ chlorophyll-a concentration (Chl-a) and 2-bands remote sensing reflectance (Rys) ratios. (&)
Chl-a and Rs(443)/Rs(555), (b) Chl-a and Rs(490)/Rs(555).
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Table 2. The comparisons for chlorophyll-a algorithms
Name Equation Reference RMSE
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R=logn\ g 555
1((0366-3067R+1 930R%+0 649K 1 532R)
OC4v4 s
(SeaWiF$ standard) )(Max(RmM.?,Rm@O,R,SSlO)) O'Reilly et al. (1998) 0.30
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Fig. 4. The relationships between in-sit chiorophyll-a concentration (Chl-a) and Chl-a obtained from algorithms. (2) GOCI Chl-a
algorithm, (b) YOC Chl-a algorithm, (c) OC4v4 algorithm, (d) CC2v2 algorithm.
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Fig. 5. The comparison for chlorophyll distribution images
obtained from GQCI Chl-a, YOC Chl-a, QOC4v4 and
QC2v2 algorithms using SeaWiFS data in March 18, 2006,
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Table 3. The comparisons for chlorophyll-a concentration
obtained from red box area of Fig. 5

GOCIChl-a |YOC Chl-a| OC4v4 0OC2v2
Average |1.18 mg/m3|1.29 mg/m3(2.48 mg/m?{1.96 mg/m3
53 % 48 %
vs. OC4v4 decrease | decrease
40 % 35%
vs. OC2v2 decrease | decrease

Selection Area: Lat. 33° - 34°, Long. 124° ~ 125" (Red Box of
Fig. 5)
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The relationships between in-situ suspended sediment concentration (SS) and 2-bands remote sensing reflectance (Rrs)

ratios. (@) SS and Ris(412)/R(555), (b) 88 and Ris(443)/Rs(555), (c) SS and Ris(490)/Rrs(555).
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Fig. 8. The relationships between in-situ suspended sediment concentration (SS) and SS obtained from algorithms, (a) Clark TSM
algorithm, (b) YOC TSM algorithm, (¢} GOCI SS algorithm.
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Table 5. The comparisons for absorption coefficient of dissolved organic matter algorithms

Name Equation Reference RMSE
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Fig. 10. The relationships between in-situ absorption coefficients of dissolved organic matter (agem) and agom obtained from
algorithms. (a) developed GOCI ay,,(400) algorithm in this study, (b) developed GOCI ay,,(412) algorithm in this study,

(€) YOC a,m{440) algorithm.
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regression to our bio-optical dataset {N=118) (from Ahn and Shanmugam, 2007).
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Table 6. The regression equations and squared correlation
coefficients obtained for the fluorescence algorithms
{from Ahn and Shanmugam, 2007)
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Fig. 16. Comparison between OC4-Chl-a (a) and Rl (b) from SeaWiFS image of 19 September 2000 in the Korea South Sea. The
(c) image is red tide information obtained from NFRDI in same date (from Ahn and Shanmugam, 2006).
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