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A7 sHrde] A HREA 9 AUk AFe B3 Al 20033 2€, 5€, 7€, 8€0l olFoiRth A<
7191 2, 585 F7IR0 7, 88 WAAE 58 B Y% aloje wlg Aoy, £EA7RAY AYHE A
718} F7)0) 242} oF 8.16x10%onC month™$} 5.77x10°tonC month™, YAMIF716k4 9] Fe 247)9) 5
7] Z¥z} ok 9.37x10%onC month™'¢} 3.14x10%onC month™ & WEFGTE 53] B2 7397t ASHAA E57)0 W
A BE £99] $E7718: w5 Uk A2 Bt AP & v7 shrdelx o] £ERT'
A2 X Gl disl) vjzd BEF E4E Bolar Qlof, drel digaleld] BelA s z-go] JEke mol gt
= Ao® eyt T (IR e RS BEE FREALY AR SARH 60-90% =0t sl 17,
AARE Aoz ettt olyjdt Axg B u) AITE H3A &5 F A e7do) siele] B4 mge] A
@2 Ae A5 BHE Y] fU] ©AUF AE 8 Ak 1A £ ]l H § 9lSE AARBRT slth.

Abstract — Suspended particulate matter and organic carbon were measured in the Mankyoung river estuary in
February, May, July and August 2003. There was a large variance in river discharge between the dry season
of February and May and the wet season of July and August. The influx of dissolved organic carbon into the
estuary was 8.16x10°tonC month™ in the dry season and 5.77x10*tonC month™' in the wet season. The influx
of particulate organic carbon was 9.37x10*tonC month™ and 3.14x10*onC month™ in the dry and wet seasons,
respectively. Especially, dissolved organic carbon in the northern part of the site inside the dike was increased
in July when torrential rainfall was high. In the research, the distribution of dissolved organic carbon showed
conservative behavior with the salinity gradient in the estuary, suggesting that physical mixing between sea-
water and freshwater dominates the distribution pattern of the dissolved organic carbon in the system. However
60 to 90% of the particulate organic carbon introduced into the estuary was removed from the surface water
at the upper estuarine mixing zone of low salinities, showing non-conservative behavior similar with suspended
particulate matter. The completion of the Saemangum Dike is likely to inhibit the exchange of materials
between open sea and the Mankyoung estuary. This suggests that the oxidation of organic carbon in the bottom
of the estuary may exhaust dissolved oxygen in the confined environment.

Keywords: Dissolved organic carbon(-8-<&-7-7]%k4>), Particulate organic carbon($d 2371 8H2:), Saemanguem
(MRE), Mankyoung river estuary(RF37 SH1)
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aeollA f7lead] 392 F2 4 Be ] o3 2L 9

5 71907} sfiekEel o)gk XV 71¢lo] itk (Michaelis, er al.[1986];
Wu, et. al.[2004]). 3 arelor g frvaE
T2 & T3 S47]do] -t AR rh(Cadee[1984];
Cauwet, G.[2002]; Murrell and Hollibaugh[2000]; Klinkhammer,
et al[2000]; Zhang er al[1998)). 3Fd& B3 F7|E49) 52
ok AAl 471 Bagol 2ok RS At QAT s
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[2004]). S S E S ol fE E2o) 8
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et al[1986]). T3t SO THE TR K- FU)ES Tl =
& dxpgE s Ve, BAedRke £ sekeiie] F3-g
2 2807 L FAEE HIrk(Nixson and Pilson[1984]'
Stumm and Morgan[1996]). ©|2]3t ©|-F-& 792 S47] ¢
7] 21 AAGEE she e 223 Ao go) Oi?L
o] 2.3 Itk (Michaelis, et al.[1986]; Nienhuis[ 1981]; Schubel
and Kennedy[1984]; Zhang[1999]; Wollast[1991]; % 5-[1999]).
SFrel F 5718 AA ZFelE a3 £l o 24z
&, AE g3t F5 9 2al, At &2 s T &

5 & AckMiller[1999]; % F[1999]). ™
2hA W §’r6 ‘c')‘T——_TO] sellA HIBEZR] EAS Uekdtt
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A, 2%, A5, AR, B 59 A-E A=Y 79 W
1418.2 km™9) gk TollA) 7 & o)t e 2009He) ¥ %
2l 7k 100%ke] Eie A7 v el A glrk. wedt
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Fig. 1. Study area in the Mankyoung estuary, Seamangeum area.



UA BH-E2 (Suspended particulate matter; SPM)S 500°C
o|x] sAIZE BBMAIA FAE £33 GF/F filter paper(Whatman)
2 AEE oW & THG 2T AN F AEAA F

ARpzA ARSI 3 o] o3pAE 1N BAHHCI, Merck ultra
pure)©. 2 # 2|5} LECO-SC 444 Carbon and Sulfur Analyzer? ¢
Ad-57 184 (Particulate Organic Carbon; POC)YS- 7335159t} &

&7 154 (Dissolved Organic Carbon; DOCYE-42 SPM &35
o8l ojm}st of M-S Sugimura and Suzuki[1988] B¢l whEh
HTCO(high-temperature catalytic oxidation)/NDIR(non-dispersive
infrared gas analysis)HH 2% TOC-5000A(SHIMADZU)Z &%
3t on Milli-Q reagent waters AF2]Al AbapPH o2 s 3
FA8 blankZ A8l
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Table 1. River discharge for the Mankyoung and Dongjin river in
this study (10° m® day™', Ministry of Construction & Transportation,
2003)

Date (mm.dd) 2.25~27  5.29~31 7.10 8.19-23
Mankyoung 291 5.59 81.9 17.0
Dongjin 0.36 435 10.5 3.72
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Fig. 2. Horizontal distribution of salinity
in the surface water of the Seamanguem
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area (including the Mankyoung estuary).



134 A - e

e} of 3] B FES ek, 55 WFE YU 79
o A% 257100k 200 B HY fre] BRGN BSH3
o olefe sk 27} 4FEE oiB e shed ek 44
7189] o] A% STeAE ¥R AT A ofele] I
Ao ol fABE WD, 454 52 429 9T A
719 2471 0l 7o) Qe oA 2 . e
am 257190 293} sBol= B 2 e 30013
o} 47191 783 sl 2lslo fEHE I
XﬂS’Jo G 5209 WAE b 910, F571
27 W el 9] o] A kS B 5

o
o>

o 30 r[o

AQ_E
o) oo
-

—{m
N
X
o

]

gul

oIch(Fig. 2).

1
oL

_4

Al

3.2 f7[EA —'%’-E
321 A HREA 9 A fTleA B
G 0.10l8f e g {]) el vy B AR
oA A" A B-REA(SPM)S 5= Z=r7)el 2, 590
¥ 80267 mg L7, 7, 889 F47ofl= ok 281~1790 mg L™
AE VERTHFig. 3). W7 sl Ak WA JE
o o]2& HE 5~304}0] v‘Lﬂ«l UM F-REde] 7 #
710 o 7~73mg L', 5700l <k 4-934 mg L'
HAE Uehfol, 3kde] figdo] W F47] o 7~134)

S fo rff
2= rlr 12 o 1o

ME b

2173l

C 235 - ke

B2 AV BREAY w2 vERTHFig. 3). AR IEA
(POC)= 27]ell TR F-ZolA ok 2.4~7.4 mgC L7, T
7)ol oF 10.6~21.2 mgC L'9] 2EH S Uebdth(Fig. 3). &=
& WA shtellA] Ak WAl o2 dYe] TR HE
A57)0l oF 0.4~2.6 mgC L', T571°lE 0.2~15.1 mgC L) ¥
EHAE HeRtkFig. 3). ol Abe 77 99 |t

Y § 1880 et F2 8 4ol dal 9w, 53]
S frge] Yol ofBAY YAAOR HFYe welErh
FTIE AN WY A7 YPIRIEE B T

ol -] AA]l F& H$(0.1~5.0 mgC L™, Artemyev[1996])%}
B S o FA =4 ggkos, A F2002]0] A3 417 5}
TeM 2 Y=PIR71E tﬂ-ﬂ(o.2~z 3 mgC L} ¥l
slo] Holk Y& 501“4 Xloﬂoﬂ AR 5 HAE e
Wi QI chFig. 3). 3+H HLOE“’ﬂH-J 24 B¥= 9o

] =]

1=}

T, i =
2|3 23] REA X FE(conservative index)E ZH-E-3hn oy
# QltH(Warner[1972]; Sharp er al[1984]). =37} &35 = E}t
%;élﬂ Awol BEHolehd Aol tist 2 24 wxeko] T

2407 vepd o, T Al disl] 9 Ei= okel®
Bt A A4S E3wE Yol f-3(source) Ei= AlA (sink)E
oJu] st B th(Duinker{1980]; Morris[1985]; Sharp et al.[1984]).
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Fig. 3. Distribution of suspended partic-
ulate matter (SPM) and particulate
organic carbon (POC) along salinity
gradient in the surface water of the Man-

0 5 10 15 20 25 30 kyoung estuary (solid line: theoretical
Salinity Salinity dilution line).
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tration in the surface water of the Manky-
oung estuary.
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A AT 7 Y] A HREA E AR EA
o] BXE= AR solst XQollx 545 Fhshke JHE HolH
H| B3 (non-conservative)?] W3S UEPATHFig. 3). ol&g A
B S B8 9 AR ERE0) sl AT
A= AALE ZE 9n|ert. Zhang[1999] g YA F
FEAY 90%I5=E Al HAEtk Badk vp glok A
FREAR A7 184aE do7lde T2 AaA =093,
p<0.05)E HERI oW, F57]elE thih B4 JABAE JEr
WrhP=0.41, p>0.1, Fig, 4). ©}&= 20033 78 HF 392 A%
oe] Bf BAPY AR w7S el dEEA verd
ARE 1ok, Egh A FREA T f718AR0] FRHPOC %)
= BHEAS 57 SR sk BaS UeRchFg. 5).
OIFL M H2 FHEL FEE TE U YA EE H
HE| AF-Fol 25t Jgo] A 2gsiaL, W FHEIY F
LolE 2 AETAR] GAME T f71ES Fo] 7] Wi
o]t (Herman and Heip[1999]; Hedges and Keil[1999]; Warnken
and Santschi2004]). 53] 6154 3719 A%, A 784 F
F71ear) Mz TRE 7)Y source)d] A OE Hol= T 1Eo] B
ZAE A THFig. 5). ol YA AT R0 FdowRH FYd ¢
o 7)9lo) ohd, 735t & B 3 A HHE] AN-F =
v AEAAL T OE 7o) it Y S-S AKXl SiEA e
59 Fsht 2t skt AT AT E AGR B
e T3 S 7Y 7199 dRPIA71EC], 29E Y9S BE
AR 7199 AT IRl YAMIRTIEARS] ZdeE HE A7)
= H(Cautwet and Mackenzie[1993]).
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37t 3ol /7 18A(DOC) XS A rd g7t &

A= E<0.) g E 72 349 55 H1les 274

Log SPM(mg L)

Fig. 5. Variation of log POC(%) vs. log
SPM in the Mankyoung estuary.

3.2~6.4mgC L™'¢] FXHAE by, F57100E 3.3~3.9 mgC
L9 E¥HYE ebdthFig. 6). 94 AR QA §- 5]
BA5= g 2479 $EA7 194 Hdiglo] 447 Rt} b
A Vb, ol s AF SR As) sold S K
FEFVIEE Tt S Eojde eRdt) gifEe] 4 7]
B8 ko) R 7 2700l 1 w5 BolAL 1 7)7te) A
AAFE A} glaEo| WolA= A BITH(Cauwet[2002]).
GR 53081019 FHE AT]elE 1.3~4.7 mgC L7, F57]9
 1.7~53 mgC L9 #¥HAE Vel & ZolE Holx] sk
o}, =3 AP BAETE 2] QF solske] TRkl F43)
s e HolA| Attt A7) A9 G wigle] wiet
H|7H 2 HH o7 7AsHe HEXQ (conservative) B WS

o]aL I (Fig. 6), BB AU EF el 2t gHo] fEF7 R
oJakg vlx) 1 Q. T} G 2008 T7H
T ReFE Kol 7)ge] #AHET (Fig. 6), ©
7] YEle oz g 50)8t AR A Do)
et AL S BSo) Do) A9 2 sl 1) &
ER7AE BEE G 10-2040] T S7lehe & 2
o NEE SER7IRR0 tisk 7198 SAISITHFig. 6). 3
Aofl ] gERTV B2 AL B3 AR g A A
$-off whz} B FEH(Michaelis et al[1986]; Sharp et al.[1988],
[1993]), B3= H] 7] (Argyrou er al.[1997]; Sharp er al.[1993])
ol Qe YERIZIE B9k, WA SH7AM o8 o)z
St AE HRl AL FEI weltt, o]y Aq4Ed #E ol
2003 62l WE7 o] AXTE AZ WA 552 A4
T dEA B A 2 250 B AFe)7] wiEeln)
HzA Euto] TA} o] % fafele] s 5ol 2hdE AdHlel|A
ool B 92 ) aAe] s RUPo] ZrIaTid A

-
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line).
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oung estuary(circle: DOC/TOC(%), triangle: POC/TOC(%)).

5 HAE] AFFHA 7Tt oA 2o U s
Ado] Q. tiEo] AE Aatel gt 8<& {715 Fu It o
e g ok I oH“ﬂH Qg A3k HiE 10~204°]
o] Fzkel) o)o} 22 W3t YO EA FE o] X2 YA}
g4 g7o) 24| ‘:J’EPQ Ao F Hoj, g5 olof tfs] A& 7}
A2 AEAQ BEE Fjor T Aojry, FHA, AA| 2A 7IRME T
3 FE=R7ekar FR7IRA(TOC)S) Oi-t-g A8k Q8]
thFig. 7). 22iv G 5ol AdellXE YA /r1eR7t
60~90%% *FAIStaL QISith ol& YAMIfT et SR
4o G- H3l thst E-E(Fig. 3, Fig. 6)°l14 & 4 3150, o
4 Lr7l°ﬂ v fdE YA R AR G solstdlA] o]
HE A AA=IR)7] WiEe)el. Hedges ef al.[1994]2} Atemyev
[1996}3-4 AFefMz B T AteM F {7182 40~50%
AEE YAV F7l1E0] AAEH, Lol s ool £
w2 ZASt gloky Bt vl 9l

Table 2= ¥F37} 31747} gl A 1798 §E7784 &
TE vlad Rojnk v skl §ERTIRE She &
[200170] 23k QIMHAMK| ¥ 2] FERTFE thh FO1} ol A
G 7o) AR xYojglon, v shrelE Hlas] Bk
S o FARE HAE vERa Agich

3.3 {7IEKL| R 2 A

k] 12 2 SERT RS XA AT HSRe] S

Table 2. Comparison of estuarine DOC concentrations of the world area.
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1

93

oA f71Ee] olF 7132 11 A ke Fd ol ut
2} B30 (conservative)Z 3 H] B2 9] (non-conservative) /3 &F
O 7 FEAIMiller[1999]). H3t s}l GRT}] LT
X4 olF 7185 AuE e, & JH seigh A=
B 2go] f71=e] R Y FE AR geiA S
tHDoval er al[1999]). 3 AF-olA 01%4 L2457
2 HEARQD S vERT U B AT #AY 2R/
ko] F YY) A £ F- 118 X diFeE A
3] 7)1A R ks EelA £ Akl g3l g4 E ol 2
o7 dHA T Cauwet[2002]). TE7 3Tl EER771E

a7F 4] 2hge] sl dAuofthks ov)E ofA7tA= =
Fob 22 %EP‘* 71%o] A 9L LT ek 2ev
FEE W YA R e Gaastell whet vl RS
I EEE 5101 AR SN AAEE & U o
= Jﬂi ofeis} 2ol IR F-R-EAT dAMIRTIEAY Al

3 A

¥

'_4

A
\_it H

H

jiics
N
;E

ARE T8 5 Ak AL B F9e) B B3
890 590] 25 QIR Aok LI 2, S T 7,

8E= Lrol A el B f ] KU AARE
APeioict.

33.1 F719ae) A% B AAT

2003 A7 Fte] WAl Bt 49 S oF 1.27x10°m’

month™°] ¥, BHE37 YA {74 FUdFE 44
3.41x10%on month™, 9.37x10%onC month 't} 242 7|7k £

F7 e f9)3e oF 8.16x10%0onC month 2 HERGITH &
A 7] E9re WA B oF 14.8x10°m® month™0|

ERdxtsk AAdfrleae] G9#FS 47 2.66x10%0n
month™ ‘9} 3.14x10%onC month™' = WERt o SE/7]8k4-2
e 5.77%10%0onC month'ojg]th. Ao that H-R3)Atel
ARG ek o] AFHHA 2 5B (Fig. 8) Li and Chan[1979]3
Maeda and Windom[1982]°) &3l AAE 4 (1ol ol8) o3
2ol Z7ke] AAFRYS 78197 Table 3¢ vreRT.

q

R = 0r x (Cr-]) M

oJ7]14 Qre U EH) S99, 1= shrdloa) HER E4e
Uehlie 249 yAH, Cre 99 end-membergtS HFERAT
Qerw} A B R EE AASS TEhd Qg BgEA) A
T+ 25719} T 42} 64.7%, 95.9%, UM AT E S A

RoF vt

718} F5710 2zt 57.9%, 91.8%7F AAE=

Area Year (yr. month) DOC (mgCL™) Salinity range Referance

Tamer river estuary(U.K.) 1991. 4-10 1.32-5.74 0-35 Miller[1999]

Lena river estuary(Siberia) 1989-1991 2.43-7.93 0.06-33.21 Cauwet and Sidorov{1996] -
Pearl river estuary(China) 2002 1.0-2.4 0-33 Callahan et al. [2004]
Inchon coastal area(Korea) 1999. 12, 2000. 2 1.59-2.21 17.7-32.6 £ [2001]
Mankyoung river estuary 2001. 5,2002. 8 1.07-8.81 0.0-31.4 3} [2003]
Mankyoung river estuary 2003.2,5,7,8 1.17-6.40 0.06-31.63 This study
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Table 3. Removal rates of SPM, POC and TOC in the Mankyoung estuary

SPM (ton/month) POC (ton C/month) TOC (ton C/month) TOC
Dry Season Wet Season Dry Season Wet Season Dry Season Wet Season (ton C/year)

Tnput 3.41x10° 2.66x10° 9.37x10° 314107 1.75%10° 3.63%10° 3.27x10°
Remonal 2.20x10° 255108 5.42x10° 2.88x10° 7.96x10° 2.70x10° 2.54x10°
Removal rate(%) 64.7 95.9 57.9 91.8 45.4 74.5 77.5
(Table 3). 31[2003]12] AT = W7 StellA] S4471d 30
FRaA] f718 RS N%YEt AlAEL R v Stk 2
20031 T &) Bk tA7 sreollA Aie) digh F frivAe
RV Fig. 0 B3 4 (N2 ol§31o] ANE ABE F A7 B
Ba9] 02 ok 327x10%onC yr'® 2AEAnEAG 9E g 1
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