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Abstract

In order to understand seasonal variation of dissolved organic matter (DOM) in
coastal environment, dissolved organic carbon (DOC), dissolved organic nitrate
(DON), chlorophyll-a (Chl.a), and fluorescent dissolved organic matter (FDOM)
were analyzed in Jeju lIsland, Korea, from January to December 2017. The
concentration of DOC, DON, and Chl.a ranged from 53.71 to 135.73 uM, 0.17 to
33.08 uM, and 0.04 to 4.16 mg/m?®, respectively. Seasonally, high concentrations of
DOM (DOC: 80+12 uM, DON: 9+2 uM) were observed in summer. Spatially, those
(DOC: 72+11 pM, DON: 62 pM) were found in the northern area. The DOM
concentrations were negatively correlated with salinity in summer. In addition, the
correlation between DOM concentrations and Chl.a showed no significant
correlation. In order to identify the DOM, FDOM was characterized by three
components using excitation-emission matrix spectroscopy (EEMs). C1 indicates
DOM of marine origin with characteristics of humic-acid and fulvic-acid during
decomposition by microorganism, C2 indicates terrestrial origin and allochthonous
origin, and C3 indicates protein-like by plankton. The correlation between FDOM
and DOC showed no correlation in spring, but the positive correlation between C2
and DOC (r*= 0.63) showed in all area in summer. The DOM was mainly originated
from terrestrial and allochthonous in all area during summer. However, the
correlation between DOC and C1, C2, and C3 showed significant correlation in
western area during summer. The DOM was originated from the microbial activity
and terrestrial sources such as Changjiang Diluted Water (CDW) in western area.

There was a correlation between DOC and C1 in the northern area during fall, and

Vii



there was no correlation between C1 and C2. The DOC in northern area seems to be
originated from the marine microbial activity. In order to understand behavior of

DOM, extensive studies are necessary in the future over greater time-scaling using

various chemical tracers.
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1970 ] AFAE Y ol 7] F olAtsterAd] w=7F F7F skl Qlal(IPCce
2001), s> th7]&F 7)Aol o] FojAw, A A Ao F Qe v A%
11(38,000 Gt) A& strh. sfiek-thr] o] 71A e w QIS o w Fdd
ojitstet Ay FFA el os frIRAY FHE QYL EEF71=4
(Dissolved Organic Matter: DOM) 2] ©F 97%+= 27| &4 (Dissolved Organic Cabon:
DOC)2] HHZE o]Fojx Qlom, 1 ¢ ¢F 700 GtO = uj7]ef EA|st= oAt
stEbA o] oF(750 Gt)2} H]=3trh(Williams and Druffel 1987; Emerson and hedge 1988;
Amon and Benner 1996). 3l ¢Fell A 2] gtA +3o AL ZFNA FrlEs T4
+&(biological pump)S F3l 7hEteke AE dAE dGelA TEFES fFEtsta
DICE] 4 w3 FAS=H =85 Frh weks, DOCE oA d =34
3 (biological pump)2] =22 <CTH(Carlson et al. 1994; Hansell et al. 2002). ©] 9} 72

ol = dYFlM e DOC A& A A4 'daeddd & dF= = ¢ o,
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SEF7IR2] A Aol tete] @2 A7 3 E o Sto(Fig. 1).

ol A= URbA o R DOMS AEZZIAEY Z2 12k AikAEd 9 s)A
gk f7]150] Aol = i (Michaelis et al. 1986; Wu et al. 2004), A &= =9] A
dell &3 DOCE F 71%4a AAbEe] oF 5-40% 4 =oltk(Fogg 1983). 1 £l
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ol o3&l &3 i T2 vh(Lessard et al. 1995; Amon and Benner 1996).
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Kirchman 1994)f ¢]3l] #| A €t}

DOME] U2 A2 D 7 HSlelA He Fsta olE FAEE
+71%& (Colored Dissolved Organic Matter: CDOM)°] 2} &ttt 3lFe] CDOMS 5771
A3 EZFA = v ol 93] AJAto] ®Th CDOM-> DOCE] °F 20-70%E
dekal 9lal(Coble 2007), B30 Pz &5 WS ES T 5 3o
o]5 &334 7]% (Fluorescent Dissolved Organic Matter: FDOM)o| 2} ko), & 33
o] 7]-9+% W E 2] ~(Fluorescence excitation-emission matrix: EEM)E A}-&-3}o] Aty
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AelA 7129 54=
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A3} 7)191S oheH(Yamshita et al. 2010; Zhou et al. 2019) 3H= 5 DOMY| 71 9< =
Ast=d w2 Ao AFE-E a1 QT (Coble 1996; Coble 2007; Birdwell and Engel

2010; Stedmon et al. 2011; Yamashita et al. 2013; Zhao et al. 2016).
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Nixon 1995). ZF&e°] 93] stz FZ&3 = Ak DOCE # 3leF DOC Pool <]
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(Arnon and Benner 1994; Santschi et al. 1995).
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At Feo A 1A S 7HeskAl SFth(Bierman et al. 1994; Hickey and

Banas 2003; Carmack et al. 2004; Davies 2004; Wysocki et al. 2006). F=3F, X]3}5=0f 9]

¥

st f71E4e &2 AddAolA ¥4 budgete] T2 FEdol @ 4 vk
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1991; Glibert et al. 1991; Keil and Kirchman 1991; Cotner and Gardner 1993; Jorgensen et
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Fig. 1. Schematic diagram of carbon reservoirs and cycle in the coastal.
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3. 2% 4 u3z

31 9%, 7 ¥ $EVIEZY 31 X

2017 19FE 1297149 AFE dActdldeld SHE 2, i, DOC,
DON, Chla®l &%+ Table 1-12¢] YebSIH. Al 5= A<tals & 13 Chladl
FE W9lE 0-4.16 mg/m*7h vrERETE thE %93} w4 Hongfeng River (0.5-
4.2 mg/m®) &} 8523 FE7F LEREA] R Taihu Lake (0.1-1.3 mg/m®), 915 Chilika ¢1
91(0.3-3.2 mg/m®), Laptev Sea (0.4-2.03 mg/m?), Arctic Ocean (0.2-2.4 mg/m®) K.t} =7

L}EFSETH(Zheng et al. 2019; Mukherjee et al. 2019; Soppa et al. 2019; Miao et al. 2019;

Rossel et al. 2016). A% A<tal<= F 193 DOC, DONS Z+Zte] % W=
52-124 uM (1 7010 uM), 2-18 pM (B #F: 62 uM)7F YEFT AlF 5 ¢ sta)

T < DOC, DON9| &&¢} ejfa vlu s sidls w, AlF% dActsls 5 DOC
5=+ Weddell Sea (40-60 pM), Ross Sea (43-55 uM), Sargasso Sea (64-71 uM)RE.t} =

A

==

et DON 5%+ Sargasso Sea (4-6 pM)E.U} 7] vrelyth dghafjeko =
FEe AES vaE Ss u, AFE AdlS 5 DOC 5%+% Changjiang
River (250-1000 puM), Yellow River (250-700 uM), Pearl River (100-250 uM), Amazon
River (300-400 uM), Rio Negro (800 uM), Lena River (600 uM), Mississippi River (700
uM), Colorado River (200 uM)E.t}F SEA] YFEFRESL, DON 5%+ Amazon River (140
uM), Colorado River (14 uM), Mississippi River (140 pM)®.t} A UEFSETH(Cauwet
and Mackenzie 1993; Zhang et al. 1992; Chen et al. 2004; Hedges et al. 1994; Berman and
Bronk 2003; Gao et al. 2002; Ludwig et al. 1996; Meybeck 1982; Cauwet and Sidorov, 1996;
Lara et al. 1998). #|sl=9} vl 3FslSu), A% <I9ks]4 5 DOC &% Masan
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Bay (104-170 puM), Gulf of Lions (87-166 uM), Apalachicola Bay (137-1120 uM),
Chesapeake Bay (100-161 puM)X.t} WA YEFREI, DON 5%+ Southern Moreton
Bay (10-34 uM)X.t} StA] YEFSTHON et al. 2017; Ferrari 2000; Joshi et al. 2017;
Rochelle-Newall and Fisher 2002; Gleeson et al. 2013). T2 ] 2] ddetal| oz} HlwE
39S wl, AlF= <1k sl 5 DOC 5=+ Eastern Caribbean Sea (64-276 pM),
Mulica River-Great Bay (147-200 uM), Gulf of Bothnia (288-320 uM), Gulf of Finland
(350-408 uM), Gulf of Riga (400-570 uM), Gotland Basin (330-380 uM), Bothnian Bay
(273-351 pM), Arkona Sea (33422 uM), Southern Baltic (270-325 pM) .t} StA| e}
%3, DON & %i= Mulica River-Great Bay (7-12 uM), Gulf of Finland (15-20 uM), Gulf
of Riga (12-35 uM), Gotland Basin (12-24 uM), Arkona Sea (14.7 0.4 uM), Southern
Baltic (14-17 pM) E.t} YA YERSTH(Flynn 2008; van Dongen et al. 2008; Hoikkala et al.
2009; Zweifel 1999; Poder et al. 2003; Schneider et al. 2003; Deutsch et al. 2012; Aarnos et
al. 2012; Nausch et al. 2008). AlF=%+i= ZF=ol djst ko] ujg- k31, 2Hlo] &
o 7IWto g wolglo] At FEFO] Wol Adte o] Avtal AeEA

B AFE Ak A s AR, did o2 Akl it 9E

o
of\
I

7}ekE DOC 5 E7F 74 3F# wh(Santos et al. 2009; Stewart et al. 2015; Pain et
al. 2019) AlF% A eM= o]l F7HdrS DOC s57t S7HE s AT74d %

A THKim et al. 2013; Song et al. 2018). °]&= AFE At o = A

AFE P (St.01, St.02, St.12) AstEF T o HHAE wHG, 4, 5¥)e=
14.9-20.4°C(¥3 ¢t: 15.8+1.3°C), o] = A (6, 7, 8€)ol= 15.4-28.5°C(H 1t: 21.1-4.5°C), 7}

=49, 10, 11€)d& 16.7-26.5°C(3 1 22.0£2.7°C), A=H(1, 2, 12€¥)°l+= 16.0-
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18.5°C(H+t: 17.1x0.8°C)E =tk P W= wHol= 335346 (F:
34.1#0.5), oJE - 295-33.9 (F¥: 32.0:1.2), 7FSHol|= 325-344 (H:
33.6+0.4), A& Aol 33.6-34.7 (Ft: 34.3+0.5)5 HYU o EHo| o] 1
bk oL, A A dEo] =4 YERSTE Chla2l B9 s B 0.05-3.32 (3
7F: 0.580.65 mg/m®), o1 &A= 0.04-1.91 mg/m® (3 ¥F: 0.550.50 mg/m?), 7}-=4
o+ 0.05-1.38 mg/m® (¥ 0.6970.36 mg/m®), A-&d )= 0.22-0.68 mg/m® (-
0.54+0.11 mg/m®) FEHLAE Bt FH-A oA Chlad FisEs 7H ol
Vg =A vebda, AEHe 7P 9A dEbsth Chlad HdlsEE EEel
spring bloom w3l 7} =A UEMRLTE DOCSH DON %9 W& wHdd+=

77} 57-87 uM (B 667 pM)F 3-13 uM (F 1t 6172 uM), A5 H = 717t 60-

-
§l
i

124 uM (B 1 7715 yM) ¥} 3-14 M (B 7E£2 uM), 7S H o= 27 58-79 uM (3

7 686 uM)¥} 4-8 uM (B wF: 51 M), A& Holl= z+zF 57-85 uM (F 1t 6

[
-+
o

uM)T} 4-8 uM (1 611 uM)E B3It DOC, DONS & oJEHof| 557

f
i

A Yebstal, A&He| DOCY s&7F wekow, 7F=de] DONe 5571 A

kst
312 AFE AR AdAS F 42, 9% 4 §EA712A9 Bx

ATFE A5(St03, St.04, St05) AddGT F £ WA= FHos 14.7-
17.9°C(H 1*: 15.81£1.3°C), o9& Holl+= 17.4-26.7°C(H . 22.7£3.0°C), 7}=Hol+=
17.9-24.4°C(33 1 21.31+2.2°C), A4 olli= 14.8-17.7°C(33 : 16.1£0.8°C)E X .1}
AR W= wHolE 334-347 (F: 341%05), oI5 HE 304-335 (F
31.910.9), 7} A olli= 32.8-34.1 (F+F: 33.720.4), A== 33.1-34.7 (F+t: 34.3
T05)E EUTh of5He] o] WA yEkta, ASH il =A e
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t} Chla9 ¥ B3 0.23-1.88 mg/m® (1 0.70£0.46 mg/m®), o] & ojl+=
0.30-1.47 mg/m® (33 3: 0.74£0.38 mg/m®), 7} = 0.26-1.18 mg/m® (3 3: 0.77+
0.24 mg/m®), A& 4ol 0.16-1.20 mg/m® (3 ¢: 0.40+£0.21 mg/m®) TEHAE HA
ot AMEA oA Chlad] Betsiew A vetA 7FHel 7B =4
Ueha, AEHe 7 @A vEREth Chladl Hdle=s w4l 7 A
el T DOCSF DON 52 W= Hdos 22 58-76 uM (3 F: 6416 uM)
I 3-7 pM (B 511 pM), ol FZell= 77+ 66-103 uM (38 +f: 83110 pM) ¥ 3-11
uM (B 722 uM), 7FS Aol 247 60-82 uM (3 ¢ 6815 uM) I} 4-6 uM (- 5
1 uM), A&Hdell= 72 56-72 uM (B 6214 uM)Z 4-9 uM ((F T 611 uM)=
K3tk DOC, DON9| %+ ol5He 57t =4 Yetsta, A&l DOC 5

=7b @A debs s, 5243 7HE&F ] DONS st WAl YERs
313 AFE EF Addlls F &, 98 4 §E7IE49 £

AFE &5 (St.06, St.07, St08) detals F 29 WY

rr

HHo= 14.4-
17.4°C(H *: 15.411.1°C), e Hl= 19.4-27.9°C(F 1 23.243.1°C), 7} Hol+=
16.5-24.9°C(33 1: 20.6+3.1°C), A4l & 13.9-17.0°C(3F 1 15.5+1.0°C) X3t} A
o] W= EHo|= 33.3-34.7 (FwF: 34.110.5), o] S o= 29.9-32.9 (¢ 31.8
+1.0), 7F2H o= 32.5-34.0 (% 1: 33.31£0.5), 7= oll= 33.6-34.6 (%4 7F: 34.3£0.5)
= B o4Fdel dEol WA dEba, AsHe] ol =A yEETh
Chla2] W= EHHol:= 0.26-4.16 mg/m® (F+: 11275091 mg/m®), oJEHol=
0.28-2.78 mg/m*® (33 3: 1.381£0.82 mg/m®), 7} ell+= 0.25-1.24 mg/m® (3 3: 0.69*
0.32 mg/m®), A& A= 0.16-0.52 mg/m® (3 ¥: 0.35+£0.09 mg/m®) EEHNE KA
. HFA oA Chlagd Basme ofEdel 7P =4 vehva, AsHe 7F
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A YA YeEldth chlaf Hdlsss oJE5H 7 =4 JElbda, e Ao

of Hid] Fdoez B3} FH ¥ s%7F e DOCS DON FEe

o
do
rr
oz

Holl= 27t 58-92 uM (7 68+9 uM) I} 4-13 uM (B 1 612 uM), o1&

rlr

(1
i)

| = Zb2F 72-111 pM (B 83+11 uM)} 4-14 uM (33 812 uM), 7 E &=
247} 60-110 uM (B 7t 73+10 pM) P 2-8 uM (- 511 uM), A Holl= 7247} 56-82
uM (B 667 uM) ¥} 5-10 uM (B 61 uM)E B A Th DOC, DON9| FE+ o
4o wx7F =4 dEsa, A&de Doc FE7F @A dEbsta, sheE

DON & %=7} WA YerRttt

314 AFE FF A¢dT T 72, €€ R EEVIERAY £X

AFE FF(St09, St10, Stl11l) AtalF F F=2 WoE wHo= 14.2-
16.3°C(H 1*: 15.1£0.7°C), &4l 18.9-26.9°C(H iF: 23.0£2.7°C), 7F=Hol+=
18.5-25.3°C(F 7t 21.4£2.2°C), A& Holl= 14.2-18.4°C(F ¢: 16.5+1.3°C) S H it}
FH-ol Ho= HHolE 33.6-34.6 (F: 343104), ddEHoE 304-34.1 (F
31.9+0.9), 7} Hof|= 33.1-33.9 (FH 1t: 33.550.2), A& dol+= 33.6-34.6 (¢ 34.3
T05)E Hith oFH ¢dito] WA vEkwta, H3 Agded dio] =4 o
Ebth Chlag W= EHo|= 0.12-0.69 mg/m® (31 0.390.17 mg/m?), o1 &4
of &= 0.64-2.59 mg/m® (F+: 1.41%0.62 mg/m®), 7}=Z o= 0.39-1.45 mg/m® (& 1t
0.77£0.30 mg/m®), A& A= 0.13-0.62 mg/m® (2 7F: 0.391+0.14 mg/m®) FE=H 9=
Bt FHA G Chla® sk Ad5Hd M =4 vehvda, ALd
of 7k WA YeEbstth Chladl HdlsEE 7hedd 7P w4 dEbsa, tE
Ao vlg] FejH oz o5 He =2 5= YEFETE DOCS DON F%=9] W
9= BHo= Zh2b 57-75 uM (F 3 67E£6 uM)3} 4-7 uM (B 7 51 pM), ol 23
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ol &= Z}7; 66-99 uM (33 +F: 8011 uM) ¥} 4-9 uM (B 71 uM), 7S Aell= 247
62-82 uM (gt 706 uM) T} 4-8 uM (Bt 61 uM), AEH = 747 52-77 uM
(3 6516)7 4-8 uM (F: 611 uM)E X8 th DOCS DONS s o 53
= UEbsa, AsEe] DOC F%7F WA YERsaL, 3EHe] DON 5%7F 2

LFERS
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Table 1. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in January.

i Depth  Temperature Salinity Chla DOC DON C1 Cc2 C3
Station .

(m) (€) (ng/L) (M) (uM) (ppb) (ppb) (ppb)

st.01 0 16.9 34.6 0.44 58 5 0.38 0.08 043

30 16.9 34.6 0.46 59 4 051 0.06 0.57

60 16.9 34.6 0.55 59 4 042 009 0.37

85 16.9 34.6 0.47 64 7 051 0.13 0.44

st.02 0 16.6 34.6 0.57 58 6 0.00 - 2.79

30 16.7 34.6 0.68 58 5 040 0.08 041

st.03 0 16.2 34.6 0.35 61 5 051 0.08 0.39

20 16.2 34.6 0.40 59 6 0.46 0.08 0.39

st.04 0 16.2 34.6 0.24 59 4 053 005 0.72

20 16.1 34.6 0.30 63 6 0.46 0.05 0.52

40 16.1 34.6 0.32 61 5 040 0.10 0.42

st.05 0 15.9 34.6 0.32 59 9 043 0.07 0.44

20 15.8 34.6 0.41 59 5 036 0.06 043

st.06 0 15.8 34.6 0.41 82 10 044 005 043

20 15.8 34.6 0.49 59 6 050 0.05 0.39

35 15.7 34.6 0.42 60 5 044 007 0.50

st.07 0 15.6 34.5 0.37 69 7 0.68 0.07 0.63

25 15.6 34.5 0.37 66 9 0.80 0.08 0.94

st.08 0 15.8 34.5 0.29 64 6 057 0.10 0.54

20 15.8 34.5 0.34 60 5 063 0.12 054

35 15.8 34.5 0.33 62 5 062 0.17 1.76

st.09 0 16.7 34.6 0.36 77 8 036 0.04 0.39

13 16.5 34.6 0.53 75 8 039 0.08 0.34

st.10 0 16.9 34.6 0.34 68 6 0.34 0.06 0.30

30 16.8 34.6 0.54 71 7 038 0.01 0.36

st.11 0 16.6 34.6 0.22 65 5 028 0.07 031

5 16.5 34.6 0.38 60 4 031 0.09 031

st.12 0 16.8 34.5 0.30 62 5 033 0.03 0.30

20 16.7 34.5 0.59 58 4 039 005 0.32

40 16.6 34.5 0.58 62 7 035 0.08 0.36

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.

16



Table 2. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in February.

Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (ng/L) (M) (uM) (ppb) (ppb) (ppb)
st.01 0 16.6 34.66 0.35 58 5 189 023 283
30 16.7 34.67 0.57 85 7 165 031 565
60 16.6 34.66 0.58 58 - - - -
80 16.6 34.66 0.53 62 5 1.76 0.05 1.12
st.02 0 16.1 34.66 0.59 60 4 1.64 0.04 0091
25 16.1 34.66 0.61 69 8 1.30 0.09 1.26
st.03 0 155 34.60 0.29 72 7 142 0.00 0.82
18 155 34.60 0.40 68 5 337 0.00 0.74
st.04 0 15.4 34.60 0.29 64 4 219 0.00 111
20 15.4 34.66 0.45 71 7 208 0.00 131
40 15.4 34.60 0.40 63 4 224 0.00 0.89
st.05 0 15.2 34.61 0.16 62 4 231 0.00 0.74
20 14.8 34.62 0.51 62 5 225 0.00 1.03
st.06 0 14.4 34.41 0.20 63 6 159 0.00 111
20 14.8 34.63 0.52 74 6 222 017 1.62
st.07 0 145 34.64 0.22 70 - - - -
20 145 34.64 0.36 78 - - - -
st.08 0 14.0 34.46 0.16 69 8 3.03 029 278
20 13.9 34.63 0.29 - - - - -
30 13.9 34.63 0.30 71 8 281 035 353
st.09 0 14.2 34.60 0.13 61 5 302 020 3.83
15 14.2 34.60 0.38 65 7 443 031 3.00
st.10 0 15.0 34.62 0.24 64 6 589 0.27 265
30 15.0 34.62 0.49 59 5 3.00 0.00 1.80
st.11 0 16.2 34.60 0.23 68 7 3.85 0.08 217
15 16.3 34.61 0.42 66 - 295 0.60 431
st.12 0 16.0 34.55 0.22 59 4 232 017 207
20 16.5 34.63 0.66 63 6 - - -
40 16.6 34.65 0.62 62 4 3.13 0.02 1.67

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 3. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in March.

Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (/L) (M) (M) (ppb) (ppb) (ppb)
st.01 0 15.6 34.60 0.29 60 4 095 014 145
30 15.3 34.62 1.19 58 7 0.64 0.07 0.69
60 15.2 34.64 0.58 62 4 0.67 0.11 0.67
85 15.2 34.64 0.57 59 7 0.68 0.09 0.96
st.02 0 15.1 34.63 0.28 61 6 0.62 0.02 0.9
30 15.1 34.64 0.51 57 5 0.62 0.07 0.65
st.03 0 15.0 34.64 0.27 59 6 049 014 o061
20 15.0 34.64 0.58 58 6 0.70 0.10 1.05
st.04 0 14.8 34.61 0.23 61 7 0.82 019 1.48
20 14.8 34.61 0.50 59 6 057 010 054
40 14.8 34.61 0.60 59 7 0.53 0.07 055
st.05 0 14.9 34.66 0.23 58 5 0.58 0.10 0.65
20 14.7 34.65 0.53 58 6 0.63 0.15 0.56
st.06 0 145 34.63 0.32 59 6 0.61 014 0.77
20 14.5 34.64 0.51 58 4 - - -
35 14.5 34.64 0.47 69 10 0.69 045 1.60
st.07 0 145 34.62 0.33 60 4 207 031 1.23
28 14.6 34.63 0.44 61 5 070 012 1.14
st.08 0 14.4 34.65 0.26 65 5 0.62 0.14 0.69
20 14.4 34.65 0.60 58 5 0.61 0.16 0.58
35 14.4 34.65 0.60 58 4 0.82 0.19 1.038
st.09 0 14.2 34.64 0.24 60 6 0.73 0.13 053
10 14.2 34.64 0.31 58 5 0.65 0.15 0.91
st.10 0 14.3 34.64 0.21 66 4 0.62 0.22 0.96
28 14.3 34.64 0.44 58 4 0.65 0.08 0.62
st.11 0 14.8 34.60 0.43 57 5 055 0.05 043
17 14.8 34.61 0.65 59 5 0.67 0.15 0.61
st.12 0 15.1 34.59 0.42 61 5 057 012 050
20 15.1 34.60 0.54 59 4 0.68 0.09 0.66
40 15.2 34.60 0.56 58 6 0,57 0.08 0.41

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 4. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in April.
Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 15.3 33.6 0.28 87 11 1.00 012 1.27
30 15.1 33.6 0.91 65 6 051 0.06 0.45
60 14.9 335 0.23 72 6 0.63 0.04 059
80 15.0 33.6 0.18 63 6 059 009 071
st.02 0 15.2 33.6 0.71 63 6 0.60 0.14 057
30 15.2 33.6 0.49 68 6 056 0.09 0.62
st.03 0 15.3 335 0.67 62 4 0.43 0.04 040
20 15.4 33.6 0.53 61 3 0.62 0.08 0.76
st.04 0 15.1 335 0.72 62 3 051 011 057
20 15.1 335 0.77 61 4 058 0.11 0.65
40 15.1 335 0.71 62 4 045 0.10 053
st.05 0 14.9 334 1.47 63 4 045 011 044
20 14.9 334 1.21 62 4 061 025 1.20
st.06 0 15.0 33.3 1.45 63 4 0.44 011 0.46
35 14.8 334 0.85 64 4 0.61 029 1.26
st.07 0 15.2 33.7 0.64 92 13 158 0.17 0.76
20 14.9 334 1.07 73 5 0.58 0.13 0.80
st.08 0 15.2 335 0.49 72 5 050 010 044
20 15.2 335 1.24 69 4 052 0.07 051
35 15.2 335 1.16 70 4 0.61 0.16 0.62
st.09 0 15.3 34.3 0.33 70 5 051 0.06 0.42
12 15.2 34.3 0.62 75 5 0.76 013 1.01
st.10 0 15.3 33.6 0.31 70 4 059 0.12 0.76
30 15.2 33.7 0.69 67 5 0.58 0.07 057
st.11 0 15.6 34.3 0.12 71 4 053 0.09 0.43
13 15.3 33.7 0.38 69 4 0.62 010 0.64
st.12 0 15.4 33.6 0.10 70 4 0.57 0.13 0.55
20 15.2 33.7 0.30 72 4 0.65 0.06 0.67
50 15.2 33.7 0.23 66 3 051 0.10 0.49

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 5. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in May.
Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) (M) (M) (ppb) (ppb) (ppb)
st.01 0 20.4 34.3 0.11 71 5 048 0.05 1.00
30 16.3 34.1 1.51 72 6 0.70 0.12 0.89
60 15.8 34.4 0.18 69 8 058 0.03 048
85 15.7 345 0.05 64 6 0.58 0.08 0.62
st.02 0 18.3 34.1 0.30 71 6 0.73 012 0.98
30 16.8 34.2 0.35 68 4 093 0.06 1.13
st.03 0 17.8 34.0 0.35 71 5 22.94 18.47 15.23
15 17.7 34.1 0.37 71 7 0.69 017 091
st.04 0 17.7 34.2 0.40 69 6 23.06 18.57 15.31
20 17.5 34.2 0.55 70 5 - - -
40 17.4 34.2 0.48 68 5 0.67 0.08 0.86
st.05 0 17.9 34.2 1.56 76 5 0.74 0.16 0.86
15 17.0 34.3 1.88 72 6 0.70 0.09 0.74
st.06 0 17.4 34.2 2.08 69 5 066 011 0.73
20 17.1 34.2 1.89 71 6 0.77 019 1.07
st.07 0 17.4 34.9 0.55 80 8 0.83 0.03 295
20 17.1 34.2 4.16 80 8 0.83 014 1.76
st.08 0 16.6 34.3 1.59 75 7 083 012 111
20 16.5 34.3 2.23 68 6 0.76 0.08 141
35 16.4 34.3 1.67 69 5 0.70 013 1.02
st.09 0 - - - 70 6 - - -
10 - - - 69 7 0.88 0.18 1.12
st.10 0 16.3 34.0 0.31 68 5 0.78 0.07 1.00
30 16.1 34.0 0.49 71 6 1.40 0.00 9.93
st.11 0 - - - 72 6 0.72 018 1.03
5 - - - 72 6 075 017 111
st.12 0 18.3 33.7 1.03 77 - 0.75 0.5 0.92
20 16.5 33.8 3.32 69 3 0.83 0.12 0.95
40 15.8 34.0 0.39 70 7 092 016 1.19

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 6. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in June.
Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 - 30.8 - 86 6 0.62 0.06 0.89
30 - 32.1 - 71 6 0.67 010 0.73
60 - 33.0 - 64 5 0.60 0.08 0.41
85 - 33.9 - 65 6 0.70 0.10 0.69
st.02 0 - 29.5 - 83 7 0.66 0.15 0.94
30 - 31.3 - 70 7 0.77 0.06 0.61
st.03 0 - 335 75 6 0.72 0.09 0.70
20 - 31.9 - 75 8 0.73 0.08 0.89
st.04 0 - - - 74 - 1.21 014 154
20 - 33.0 - 72 5 0.66 0.11 0.60
40 - 31.9 - 74 6 092 018 1.21
st.05 0 - 32.3 - 77 5 0.76 0.10 0.72
18 - 30.9 - 83 7 0.62 0.10 0.82
st.06 0 - 31.5 - 83 7 0.86 015 1.13
15 - 31.7 - 75 6 0.77 0.02 0.58
st.07 0 - 32.9 - 80 7 1.32 0.07 155
25 - 32.7 - 77 9 1.82 000 231
st.08 0 - 32.0 - 83 7 1.34 008 231
20 - 32.2 - 72 7 1.28 0.15 151
35 - 325 - 73 7 1.25 0.15 1.37
st.09 0 - 32.3 - 73 6 1.34 011 1.80
13 - 32.3 - 72 8 0.65 0.13 0.88
st.10 0 - 31.4 - 94 9 221 036 111
28 - 32.2 - 72 7 0.63 0.12 055
st.11 0 - 31.7 - 78 5 0.81 0.04 0.93
10 - 34.1 73 5 065 013 0.71
st.12 0 - 31.3 - 81 6 0.75 0.08 0.84
20 - 32.2 - 69 7 1.23 015 1.35
50 - 32.3 - 66 7 0.69 0.07 0.46

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 7. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in July.
Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 26.2 31.2 0.34 86 5 1.76 027 191
30 19.4 32.8 0.61 71 4 157 0.21 147
60 16.0 334 0.10 69 - 1.07 012 0.75
85 15.4 335 0.06 64 4 1.02 0.07 0.89
st.02 0 24.9 31.4 0.55 90 4 1.32 015 1.59
27 20.8 32.4 1.14 80 5 1.28 0.13 1.39
st.03 0 24.4 31.7 0.36 89 5 1.06 015 1.32
20 21.7 32.2 0.56 79 4 1.17 0.16 1.09
st.04 0 24.9 31.2 0.88 96 5 1.26 030 1.57
20 22.6 31.8 1.10 92 - 1.71 021 1.82
40 17.4 33.1 0.47 70 5 1.14 0.06 0.98
st.05 0 22.1 32.0 1.23 86 4 1.23 010 1.35
20 20.9 32.3 1.47 77 3 111 015 131
st.06 0 24.1 314 1.73 86 - 1.25 016 1.73
30 19.7 32.7 1.00 78 5 1.24 0.07 1.29
st.07 0 27.9 29.9 1.25 111 7 193 0.27 231
25 19.4 32.8 0.78 87 4 142 029 1.28
st.08 - - - - - - - - -
st.09 - - - - - - - - -
st.10 0 26.9 30.4 1.44 94 6 1.40 0.27 1.46
13 24.5 31.1 1.50 99 5 1.39 025 1.62
st.11 0 26.8 30.5 1.57 98 4 148 023 1.63
15 21.9 31.9 1.29 83 5 1.26 016 1.44
st.12 0 26.1 30.8 144 101 6 1.31 023 154
20 23.4 315 1.91 94 - 1.33 014 1.28
40 17.7 33.1 024 66 3 111 0.07 1.05

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 8. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in August.

Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 27.9 30.2 0.48 94 9 1.78 0.28 2.03
30 19.6 32.9 0.52 - - - - -
60 16.0 33.3 0.08 - - - - -
88 15.9 33.6 0.04 60 4 1.26 0.05 0.91
st.02 0 28.5 29.8 038 124 13 233 042 290
32 19.8 32.7 0.46 70 8 196 040 342
st.03 0 26.7 304 0.50 93 11 203 032 207
12 24.0 31.2 0.59 87 8 1.67 034 1.67
st.04 0 26.6 30.6 0.30 96 9 194 010 1.80
20 22.9 315 1.01 80 8 154 021 1.33
38 17.7 32.8 0.43 66 9 124 015 111
st.05 0 - - - 103 9 240 028 202
10 - - - 93 8 259 050 459
st.06 0 26.8 29.9 0.28 - - - - -
32 21.2 32.1 2.19 77 7 1.68 0.10 1.80
st.07 0 23.1 31.6 2.78 82 9 195 0.14 1.96
22 21.5 32.1 2.42 75 8 1.39 0.09 1.32
st.08 0 27.4 30.0 0.38 110 12 1.75 016 1.93
20 23.8 31.4 1.45 78 14 166 0.10 1.78
30 20.6 32.1 0.98 77 9 1.86 0.12 1.83
st.09 0 24.0 31.4 2.59 81 8 237 045 5.09
15 23.8 315 2.17 81 8 1.24 0.17 1.59
st.10 0 22.6 31.7 1.41 80 8 142 013 1.32
30 18.9 32.7 0.64 66 8 1.21 013 141
st.11 0 20.4 32.2 0.78 72 7 140 014 1.35
6 20.3 32.3 0.75 69 7 1.37 014 1.22
st.12 0 26.4 30.7 0.75 85 10 1.74 018 164
20 20.2 32.4 0.62 63 7 1.26 0.08 1.17
50 16.5 33.1 0.14 61 5 1.26 012 0.84

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 9. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the Jeju

Island in September.

Depth  Temperature Salinity Chla DOC DON C1 Cc2 C3

Saton (C) (/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 26.5 33.8 0.27 69 4 - - -
30 25.9 33.9 1.38 58 8 - - -
60 18.7 33.9 0.14 68 - - - -
89 17.3 34.4 0.05 65 4 - - -
st.02 0 26.0 33.9 0.65 67 4 - - -
30 24.3 34.0 1.06 70 5 - - -
st.03 0 24.4 33.9 0.58 65 5 - - -
17 24.4 34.0 1.18 65 5 - - -
st.04 0 23.4 33.9 0.53 67 5 - - -
20 23.3 33.9 1.09 63 - - - -
40 21.6 34.1 0.73 60 6 - - -
st.05 0 23.9 33.6 0.26 66 6 - - -
20 22.8 34.0 0.90 63 5 - - -
st.06 0 24.4 32.8 0.26 74 6 - - -
30 20.7 33.9 0.36 65 6 - - -
st.07 0 24.9 33.3 0.61 76 5 - - -
25 24.7 33.8 0.47 66 5 - - -
st.08 0 24.2 33.6 0.35 69 5 - - -
20 24.7 33.8 0.97 69 - - - -
30 24.5 33.8 0.69 72 5 - - -
st.09 0 23.7 33.1 0.46 70 5 - - -
13 23.6 33.2 0.52 73 5 - - -
st.10 0 23.3 33.3 0.55 71 6 - - -
30 23.2 335 0.60 72 7 - - -
st.11 0 25.3 33.8 1.07 67 6 - - -
10 25.1 33.8 1.45 66 4 - - -
st.12 0 26.0 33.8 0.64 67 5 - - -
20 25.9 33.8 1.05 66 - - - -
50 23.0 33.8 0.57 65 4 - - -

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 10. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the

Jeju Island in October.

Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 23.4 34.1 0.64 78 5 0.74 013 1.88
30 23.1 34.1 1.08 79 4 1.17 031 290
60 22.6 34.0 0.56 77 5 049 0.10 0.60
71 220 34.0 0.58 73 5 052 018 1.38
st.02 0 23.1 34.1 0.55 70 4 0.63 0.07 1.36
30 23.1 34.1 0.72 69 4 043 001 071
st.03 0 22.8 34.1 0.62 67 4 0.95 0.07 147
20 22.6 34.1 0.83 69 5 085 035 214
st.04 0 22.7 34.1 0.54 71 6 058 0.04 115
20 22.2 34.0 0.72 70 6 1.18 0.15 2.04
40 21.6 33.8 0.64 70 5 099 013 1.70
st.05 0 20.5 32.8 0.35 80 5 1.21 015 1.22
15 20.5 33.0 0.69 77 5 1.38 024 2.99
st.06 0 20.6 32.8 0.42 78 6 1.84 0.33 3.06
30 20.5 32.9 0.57 77 6 1.48 012 1.85
st.07 0 21.1 335 0.74 110 8 1.14 0.08 1.73
20 21.1 335 1.04 71 5 1.31 016 2.96
st.08 0 20.8 334 0.48 73 5 111 0.18 153
20 20.9 335 1.04 74 4 1.14 0.23 3.30
35 18.7 34.0 0.25 60 2 1.08 0.14 2.36
st.09 0 215 33.6 0.47 71 5 1.06 0.10 1.17
13 20.8 335 0.89 71 6 1.83 0.33 3.79
st.10 0 21.1 33.7 0.39 80 7 1.01 031 4.01
30 20.8 33.7 0.60 63 5 0.87 0.02 1.13
st.11 0 21.6 33.9 0.89 70 6 1.10 0.25 3.87
13 21.6 33.9 1.22 68 6 1.14 022 2.89
st.12 0 22.7 34.0 0.47 61 7 046 014 091
20 22.6 34.0 1.03 61 5 092 021 3.08
50 21.8 33.9 0.56 69 5 1.08 0.08 1.32

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 11. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the

Jeju Island in November.

Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 20.6 335 1.12 70 5 0.35 0.08 0.60
30 20.2 33.6 1.12 73 6 0.47 010 0.68
60 19.9 33.6 0.71 65 4 0.69 0.03 0.59
75 16.7 33.8 0.10 60 6 0.73 0.07 061
st.02 0 20.2 33.6 0.88 76 6 0.37 0.02 0.68
30 19.8 33.6 1.09 67 6 042 0.08 054
st.03 0 19.4 33.6 1.02 65 4 051 005 056
20 19.4 33.6 1.02 64 5 043 0.12 0.65
st.04 0 18.9 33.6 1.10 67 4 046 0.09 0.66
20 18.7 33.6 0.89 68 5 044 006 0.72
40 18.7 33.6 0.77 82 6 049 0.09 071
st.05 0 17.9 33.3 0.94 67 4 0.76 0.03 0.80
12 18.2 334 0.69 70 5 0.75 017 3.28
st.06 0 17.1 32.7 0.84 68 5 0.97 0.02 0.96
38 18.7 335 0.27 61 5 0.61 0.05 1.08
st.07 0 16.5 325 1.21 76 6 143 011 1.72
30 16.5 325 1.24 78 6 1.23 002 1.38
st.08 0 16.7 32.7 0.87 75 5 1.04 0.05 0.97
20 17.0 32.8 1.12 71 5 1.18 0.07 1.30
35 17.4 33.0 0.65 70 5 0.83 0.08 1.27
st.09 0 18.5 334 0.78 63 5 0.71 011 0.98
15 18.5 334 0.72 65 4 053 005 1.25
st.10 0 18.8 335 0.63 82 6 052 012 0.75
30 18.7 335 0.56 64 4 0.57 0.08 0.70
st.11 0 19.7 334 1.20 62 4 0.48 0.01 0.62
18 19.6 335 0.83 81 8 046 0.06 0.53
st.12 0 20.0 334 1.00 68 6 0.66 0.08 0.95
20 19.6 335 0.47 61 5 050 0.09 0.48
53 19.0 335 0.22 62 5 049 005 0382

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Table 12. The temperature, salinity, and concentrations of DOC, DON, and FDOM in the

Jeju Island in December.

Station Depth  Temperature Salinity Chla DOC DON C1 C2 C3
(m) (C) (rg/L) M) (M) (ppb) (ppb) (ppb)
st.01 0 18.3 33.7 0.61 57 6 0.98 048 6.38
30 18.2 33.7 0.55 63 6 048 0.04 0.76
60 18.2 33.7 0.65 59 8 059 023 3.39
70 18.2 33.7 0.63 67 5 044 0.08 0.77
st.02 0 18.5 33.7 0.45 59 6 0.73 000 111
30 18.1 33.7 0.57 65 7 0.80 0.07 2385
st.03 0 17.7 33.7 0.29 60 6 1.30 0.00 2.09
20 17.6 33.7 0.48 66 8 048 0.07 0.70
st.04 0 16.7 33.7 0.29 58 6 0.85 029 475
20 16.6 33.7 0.50 56 7 1.00 0.16 2.04
40 16.7 33.7 0.50 57 6 1.30 011 217
st.05 0 16.8 33.1 0.20 56 5 1.24 010 4.24
20 16.8 33.7 20 61 6 043 0.13 0.65
st.06 0 17.0 33.7 0.31 61 5 051 0.09 0.78
30 16.8 33.7 0.40 56 5 0.64 041 4.29
st.07 0 16.7 33.7 0.40 67 6 0.67 0.05 1.22
25 16.7 33.7 0.37 57 5 092 013 113
st.08 0 16.3 33.6 0.31 60 5 094 046 4.45
20 16.2 33.6 0.40 92 12 1.12 0.22 3.00
30 16.2 33.6 0.36 62 5 154 0.21 3.48
st.09 0 17.0 33.6 0.26 52 5 0.89 015 212
10 16.8 33.6 0.33 65 5 0.84 013 1.43
st.10 0 18.3 33.7 0.44 72 8 0.67 021 1.40
25 17.9 33.7 0.51 66 7 0.63 0.13 155
st.11 0 18.4 33.7 0.60 62 7 0.67 0.06 1.28
25 18.3 33.7 0.62 63 6 055 0.02 0.75
st.12 0 18.2 33.7 0.56 62 8 040 0.02 0.67
20 18.0 33.6 0.60 59 6 0.52 0.07 0.69
50 17.4 33.6 0.53 58 7 0.62 0.00 0.99

* C1, C2, and C3 indicate M peak, A peak, and T peak respectively.
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Fig. 18. The plots of FDOM vs. DOC concentration in the eastern area.
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Fig. 21. The plots of FDOM vs. DOC concentration in the northern area.
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22. The plots of DOC concentration vs. Salinity in the western area.
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