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Comparison of Estimation Methods of Primary Production of the Yellow Sea
for Geostationary Ocean Color Imager (GOCI) Data

Jisoo Park ! and Sinjae Yoo
Marine Living Resources Research Department, KORDI

Abstract : To estimate marine primary production, satellite data are essential for providing much
better spatial and temporal resolutions. However, primary production estimation for turbid coastal water
such as the Yellow Sea still needs much improvement. Here we evaluate currently available methods of
primary production estimation in the Yellow Sea. We focus on comparison of eight combinations from
four chlorophyll-a algorithms and two primary production algorithms of the Yellow Sea. Estimated
primary production by the eight combinations ranged from 96.5 to 610.2 gC m yr'! in the central
region of the Yellow Sea. The new chlorophyll algorithms (presently under development by Korea,
China, and Japan scientists) are expected to improve the retrieval of chlorophyll-a in turbid regions
compared to the standard algorithm but there are certain unresolved problems. The new algorithm for
primary production (which uses adjusted physiological parameters with in-situ data) also needs further
improvement.
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Fig. 1. Climatology of (a) chlorophyll-a concentration (mg m3), (b) euphotic depth (m), (c) PAR, and (d) Sea Surface Temperature
(SST) in the Yellow Sea from 1998 to 2007. Note that SeaWiFS OC2v4 standard algorithm was used for chlorophyll-a
concentration. Euphotic depth was calculated from k490. Red line indicates the southem boundary of the Yellow Sea (in the
A panel). Dotted line represents relatively clear region where the k490 was less than 0.2 m! (in the B panel).
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Table 1. Historical daily and annual primary production values in the literature. The values in the parentheses are mean values. Units

are mgC m? d for daily and, gC m< yr for yearly

Year Month Region References
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Yearly =

150-200| Yellow Sea | Nishimura, 1983

1986 75-366 (320)%| Middle coast | 2%7],1991
{887yew)| “Kyungi Bay | A3 9],1991

333-1479 726-2844 397-1170 320-1223 71-259 81214 -
1987 ©11) (1348) (749) (545) (81) (41|  coast | #5719, 1988
291-53 B

1989 (362;) 197108 Pis 132 Middle coast | 73¢14] 91,1992
1990 37-193 303-1104 78-1009 Middle coast | 7}14] £],1992
1991 84-3175 320-1200° Front of Jin-do |Cho et al., 1994
(732) beentral region |PR %4 9], 1991

12425 65927 1472694 Wuetal., 1995

1992 (197) (331) (740)° Central area | “Choi etal., 1995

(Sep.-Oct.)
1994 1324 Middle coast | 2-2F41, 1995
28-197
1995 (108) Middle coast | 3-2}41,1995
11-335 120-2360 273-2359 81-1422

1997 ©95) ®72) (890) 661) Eastemareaof the YS | 2433, 2005
1998 (265)| BohaiSea | Tangetal.,2003
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Fig. 2. Climatology (1998-2007) of (a) chlorophyli-a concentration (mg m3), and (b) nomnalized water leaving radiance ("W cm? um-
sr) at 555 nm in the Yellow Sea from January to June. S8eaWiFS OC4v4 standard algorithm was used for chlorophyll-z
concentration.
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3t PEh-a FEIt FH-EA) o3 LAGFHEH)E
I YL BARE FAR Fig 2% 39] 4= A-as}t
nlwb55%+e] G7F 5 vlus) BH, ol8E A% <
T E5ENM AFE AZoZ G8A w7 E91H 4
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9, Yojz] A 4L v fE 2388 9

3 G Whre-2 72 A719) nlwb55 ¢ HEE F3
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Table 2. Comparison of primary production in the central region
of the Yellow Sea which were calculated by each
chlorophyll-a algorithm. VGPMPP and YSVGPMPP

VGPM YSVGPM
Dailyt | Yearlyt | Daily | Yearly
SeaWiFS standard | 1672 610.2 1142 4169

Chl-a algorithm

YOC 559 2039 291 106.3
TYOC 1222 446.1 839 3064
GOCIL 438 159.8 265 965

T Units mgC m?2 !
¥ Units gC m?2 yr!

A7 daparE o2 Bhatat 610.2 gC m2 yrololsl
t}, 9] Sherman and Hempel (2009)0] 348t gkt
Bl&gh S0l ¥R QE4A ¢neER YSVGPM
& AR AR YARPAREE 1,142 mgC m™2 4!
(416.9 gC m™2 yr')2.& VGPM PP} s} 30% ©)
4 Zastglth. YOC ¥1elEs 383 VGPMPPE
o AxPAYAF O] 559 mgC m™2 d71, 7t YA
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mgC m2 d1 106.3 gC m™2 yrlog o T o] x}
ol7} Qliem, o] £l FEYTE | et Aje}
v 23| VGPMPPE oF 3E9] 1, YSVGPMPPE oF 4
o] 14fe] ¢t== Zholt}, TYOC gxe)go] o3t ¥
2pPAE Ak VGPMPP7F 1,222 mgC m™2 47,
446,1 gC m™2 yr1o]9lil, YSVGPMPPE 839 mgC
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TgaEEel gt gtel 489 3 ol YOC ¢ae]
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nEl5g AL A A AR VGPMPP7L
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7} 265 mgCm™2d™L, 96,5 gCm™2 yr i o 40% ¥
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dEEE F43 dn vk 7Py W Angkg v
2oi=g '
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& Hole EXo] gloitt, 549 el Tl Faf) %71
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g. 4. Climatology of primary production in the Yellow Sea from 1998 to 2007. TYOC algorithm for chlorophyll-a concentration and

YSVGPM for PP calculation were used. Note that level-3 flagged pixels are excluded for calculation of PP.
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Fig. 5. Variations of primary production (PP; bars) and chlorophyli-a concentration (dotted lines) in the central region of the Yellow
Sea (see Fig. 1B for the region). Chiorophyll-a data were used by (a, b) SeaWiFS standard, (c, d) YOC, (e, f) TYOC, and (g,
h) GOCI for calculation of primary production, respectively. VGPM PP (g, ¢, ¢, g) and YSVGPM PP (b, d, f, h). All data
showed monthly climatology of ten year mean. Note that the vertical axes have different scale.
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