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Abstract: Phytoplankton controls marine ecosystems in terms of nutrients, photosynthetic rate, carbon
cycle, etc. and the degree of its influence on the marine environment depends on their physical size.
Many studies have been attempted to identify marine phytoplankton size classes using the remote sensing
techniques. One of successful approach was the three-component model which estimates the chlorophyll
concentrations of three phytoplankton size classes (micro-phytoplankton; >20 um, nano-; 2-20 um and
pico-; <2 um) as a function of total chlorophyll. Here, we examined the applicability of Geostationary
Ocean Colour Imager (GOCI) to the mapping of the phytoplankton size class distribution in the East
Sea. A fit of the three-component model to a biomarker pigment dataset collected in the study area for
some years including a large harmful algal bloom period has been carried out to derive size-fractioned
chlorophyll concentration (CHL). The tuned three-component model was applied to the hourly GOCI
images to identify the fractions of each phytoplankton size class for the entire CHL. Then, we investigated
the distribution of phytoplankton community in terms of the size structure in the East Sea during the
harmful Cochlodinium polykrikoides blooms in the summer of 2013.
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(> 20 pum), Y= (nano-phytoplankton)(2-20 pum) 2 I 5
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etal., 2014; Brewin et al, 2010). PSCof| tf g+ A= 32 =
A a9 7]be] MR 7 FRE tfofe] 2o 3
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et al., 2010; Bricaud ez al., 2012; Ciotti e/ al., 2002; Devred e
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GOCIE= F=7ko]| /F AIZE HA 0.2 GAf2 Bl 53t
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GOCl= 1671 &34 o|nA| = 4
ER Ut S S Fdst, S v
nm, 443 nm, 490 nm, 555 nm, 660 nm ¥ 680 nm2] 67} 7}
AR W E9} 745 nm @} 865 nm 54 T2 270 4]
A =R LA E 0] It} (Choi e al, 2012). GOCI+=
Selutel Aok shne] B, Sl 58 9 yearye)
©7] Wshe Baohet 4EHoR B4E o)
(Choi ez al., 2012; Choi et al., 2014b; Patk ez al, 2012; Yang et
al, 2014; Yoon and Yang, 2016), ol = 20134 8¢Y %
S\ ol| A WA D5 Cochiodininm pohkrikoides 21 22] A|
7H o5 W Sk 2 e o] et o] 485 v}
QITH(Choi ¢t al., 2014a; Kim et al., 2016).
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GOCI daily composite RGB image of the study
area acquired on 13 August 2013 along with the
sampling point of biomarker pigments.

Fig. 1.
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C,,= 1.41Fuco + 1.41Perid + 1.27Hex +
0.4Allo +0.35But + 1.01Chl —b + @)
0.86Z¢ca
Al (1)9] 2} 1422 QJu]|i= Table 10]] 718}t 2L
Z} PSCH CHL -} (size-fractionated CHL, F)-2 Brewin
¢t al. 2010)2} Hirata et al. 2011)0] H2F3E 2] 2)~@)2] 5
#of oJs) aIch

F,,=1.41 x [Fuco + Perid])/ C, 2)
F,= (Pyeen * 1.27 x Hex + 1.01 x Chl - B +
0.35 x But + 0.6 x Allo) / C,, 3)

= [(1— Pygun) X 1.27 % Hex +0.86 x Zeal) [ C,,  (4)

m, n, p FA= ZH2F micro-, nano-, pico- 152 LHE}

Table 1. Table1. Diagnostic pigments used for infering phytoplankton size class from Uitz et al. (2006), Brewin et al. (2010),

Hirata et al. (2011), and this study

Diagnostic pigment Toxonomic group | Uitz et al. (2006) | Brewin e al. (2010) | Hirata et al. (2011) | This study
Fucoxanthin (Fuco) Diatoms Micro Micro Micro/Nano Micro
Peridinin (Perid) Dinoflagellates Micro Micro Micro Micro
19’-Hex-Fucoxanthin (Hex) | Prymnesiophytes Nano Nano/Pico Nano/Pico Nano/Pico
19’-But-Fucoxanthin (But) Pelagophytes Nano Nano Nano Nano
Alloxanthin (Allo) Cryptophytes Nano Nano Nano Nano
Chlorophyll-b (Chl-b) Chlorophytes Pico Pico Nano Nano
Divinyl Chlorophyll-b Prochlorophytes Pico Pico
Zeaxanthin (Zea) Cyanobacteria Pico Pico Pico Pico
Prochlorophytes
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W5 (Ch, Cp, Dy, D)) & 32517] 93] Matlab
22 YA ATt HalsnaS AHgatgle
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31(Noh ¢f al, 2018),
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mg/m?o] T}, 2674 9] 2L &= 2013 5] 20179 7H2] 5
2 8907} 990] S5 % B F L a o4 o
o] 20 20| (Fig. 19] N line), 05 29| B CHL
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&1 2] 5L &85} TH(Ahn ¢ al, 2016, Ahn ¢ al,, 2015;
Hu e al,, 2001; Noh ezl 2018). T} 7] 42 £ 2+ 87) A]
e zhe

L ;:3

ojuA]=
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Rrs) AHES AFE8101 o ZRE 7 A|I7HE CHLE AbE
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& 0] 839 TH(Noh ¢ al, 2018). 7+ A7+ E & Hoiz]
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et Wl Altek it

3. 472
Fig. 2= & 92711 9] A=A & M AE o]-8sto] A/
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Fig. 2. Tuning of the three-component model to a dataset collected in this study. Fiis the fraction of total chlorophy/ll
(C), where i is either m (micro), n (nano), p (pico), or pn (pico+nano).

Table 2. Parameter values for the three-component model in this study along with those from some previous studies

Study G Cy D), D, Location
Brewin et al. (2010) 1.06 0.11 0.90 0.73 Atlantic Ocean
Brewin ef al. (2012) 0.94 0.17 0.97 0.82 Indian Ocean
Lin ez al. (2014) 0.95 0.26 0.94 0.91 South China Sea
Lamont et al. (2018) 0.72 0.11 0.98 0.98 Southern Africa
Sun et al. (2018) 0.33 0.05 1.00 0.91 Continental shelf sea, China
This study 0.24 0.10 0.92 0.46 East Sea
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Fig. 3. GOCl-derived chlorophyll-a concentration (a) and percentage of each PSCs (b: micro-,
c¢: nano- and d: pico-) in the East Sea generated from the GOCI image taken at 11:25 on
13 August 2013 local time.
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