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Lake's Function on Control of Refractory Dissolved Organic Matter caused
by Upstream Rivers to Andong Lake and JinYang Lake
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Abstract : Variations of load in both DOM and RDOM of inflowing rivers to lakes were in the range of
5.01—7.29(><102 kg/day) for AD lake and 1.23—3.75(><1O3 kg/day) for JY lake during the research period excluding the
period directly affected by the strong rainy season and the monsoon and typhoon season. We observed a good
relationship(R>>0.8) between SS load and DOM load (including RDOM) in both inflowing rivers to JY lake.
Therefore, it was determined that SS would be an alternative parameter with a rapid and energy-efficient method for
the analysis of both DOC and RDOC, which require the analytical equipment and a long time period. Both AD
lake and JY lake may act as a DOM(including RDOM) source through primary production in the fall season.
Because AD lake and JY lake may not act as a DOM buffer zone, both lakes couldn't control the DOM and
RDOM in spring before the rainy season. Therefore to improve water quality in downstream rivers is needed to
remove pollutants such as DOM and RDOM before inflowing to these lakes in upstream rivers, or to have the
unique landscape of wetlands as a buffer zone.

Keywords : DOM(dissolved organic matter), RDOM(refractory dissolved organic matter, lake, upstream river,
pollutant load
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dd 2 FAE HFUA¥E DOM(dissolved
organic matter, §E4F71E2) AL 7]+
3lo] kS wo] womz oIRAIAT| o] Tt
25 2 &t (Madh et al. 2004, Onstad et al.
2000). E2AFN42] DOMS wi-5-
HAES] FHASH Al FEFs mAE A
A oy or Agsh, EgoRAE WSt
= DOME 5343k 724 540w Q3 % v
Aatafel sl vlalA A dS 7HIthPalmer,
1997). DOM9] A x FoA g o]gHa U=
DOC(dissolved organic carbon, £&4F7]84)
L ERe] B3l A $EsbE a oA ukAlE)
), WATA BAAbelEe] Fagh RS A S
H(Battin et al. 2009, Schlesinger and Melack
1981). webA DOCe] A% Wsh= 7|9, B
AL dse, AY, Asks 84 Bl EX]olg
5o Fegdel 54l ojEa ArkBoyer et
al. 1997)

Ea7} BTl EASRE AT, Bk ol B
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M4 Whtalld 8T HAE Ao
2 odEr aEy @A s olEE e
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3 RIS K Kim et al 2006, Kim et al
2008, 3% 5 2006), TAUE FU%+= DOM
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gk o5 34| 7wl Higk 5 2 DOM &
AEES] o]go] st RDOMO Wit o] &
aoxe] HE= 37|71 oy Aotk
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A g2, pH(HI991003, Rumania), DO(DO24P,
Japan) 5o FAYTES S48, DOCEA &
$3 A= 0.45im membrane filter(Whatman
GF/F, Whatman International Co., UK)Z o]&
sto] AlgAfl dolA Attt Alas B
Hyste] o]Fsiglon, AEe FHAATHAE

[}
W75, 2008)0 uhet Fdel AAlEglvt

2.2.2 DOM& 4 2 RDOM 24

i AFl A= DOMS &4 243 154
45 ZEs] 9ste] Amberlite XAD-73%
Amberlite XAD-4 <A](Collins et al. 1986,
Huck 1990, Malcom 1985)% o]&3}%lom,

Table 1 Sampling sites in AD lake, JY lake and their inflowing rivers

lake AD (An Dong) JY (Jin Yang)
N 36°46'43.88°N 35°16'55.98'N
inflow Cistance fo dso emtream ko) 128°53'6.65°E 127°57°42.38"Ea)
: N (9.7 km) (1.2 km)
35°9'28.25'N
127°57°28.26"Eb)
(3.8 km)
10/10/0
10/06/07 /10/06
date 10/10/07 11/04/07
11/05/09
o e 36°35'3.96'N 35°9'40.43'N
HEOW ' 128°46'18.30°E 127°2°9.30°E
at 10/06/07 10/10/06
ae 10/10/07 11/04/07

% outflow means lake effluent, date: yy/mm/dd
a) inflow is located in Kyongho river
b) inflow is located in Dukchen river
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7 FAE AREEE] Aol o] AAT A
HHE AH FAAAL] DOCE  wiAISHAT
DOM A&7 WHe Fig. 1o dehisich
0.45um membrane filter® A7l & AGFE
pH 2(0.IN HCDE AHd3tA71 thS Amberlite
XAD-7° %53} A171 %, Amberlite XAD-7 4%
o] E2¥ Z4L& 0.IN NaOH 250mLE E2HA]
7 0.45/m membrane filter= ojslo] 1 ofH
S Fuito g BRI, oA el T 3
2 0.IN NaOH 250mL#Z &ajAAAM 1 &
FHate g EREITE BE A4 T3 Al

2 10 mL/min®.2 {433t}

Jo 12 Hu nf

I
=
Kol

=
4=

=

* Filtration with 0 .45um
= pH<2 with 0.1NHC1

ﬂl Desorption from XAD-7 }—il HFPOA |

0.1NHCI pHI1 and
let settled for Zhr
XAD-7 } XAD-4
0.45um membrane filter
P
N
0.1M o “
MaOH Residue
250ml. Filtrate 0. 1N NaoH
Pulvic Acid 250mL HPIA
Humic acid

| XADT-XADA =TFIA |

Fig. 1. Schematic diagram of the procedure
for DOM fraction. DOM fraction are HPOA,
hydrophobic acid; HPIA, hydrophilic acid; TPIA,
transphilic acid

DOM & &% vrelgotol] o3l 7|3} of
AE-3)(Servais et al., 1989, Huck, 1990, Frias
et al., 1992) ¥iL & & Holdl= DOC w55
745kl RDOME] thESIAZ ARE5SIT) A9
Aol vial& AAR FE3d] AFS & dikew
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(Servais et al. 1989). 283t 20TC9] AolA
HlFek 3 DOC(Sievers900, USA)E ZA 3}
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w

1 54 ARSIH o5t RLUSE FoIEY

SH5 3 (AD lake) B ZY3FJY lake)o] A1+
SHORRE e QPEAY] Hals
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Sl SHeEE s PR gwokor,
Baleke SS 1.66(<10" kg/day)ellom,
&2 RDOC 1.23(<10° kg/day)e] itk
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71(2010d 102 6-7)ell =3 4o S AF-
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Table 2 Comparison of pollutant loads in AD lake and JY lake

AD lake JY lake
Load(kg/day) 10/06/07 10/10/07 10/10/06 11/04/07 11/05/09
SS 1.07x10° 1.18x10° 2.68x10° 7.87x10° 1.66x10"
BODs 3.21x10° 8.13x10° 1.72x10° 2.79x10° 2.66x10°
COD 1.60x10° 1.63x10° 4.65x10° 6.52x10° 7.60x10°
DOC 7.29%10% 5.40x10% 1.57x10° 3.04x10° 3.75x10°
RDOC 5.08%10° 5.01x10° 1.23x10° 1.29x10° 1.35%10°
¥ date! yy/mm/dd
oaD inflow EJY inflow 5
5000
7
4000 Z
e 7 o~
3 7 g 2
E] / Z
E 3000 ? £
£ é £
o f
= 2000 7 3
: »r o
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Fig. 2 Load of SS, BOD5, COD, DOC and

RDOC caused by inflowing rivers to AD and

JY lake(Oct. 2010)
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Fig. 3 Ratio of JY lake to AD lake in the
volume and pollutants(Oct. 2011)
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Fig. 4 Relationship between the volume and SS
load in inflowing rivers to JY lake(Jun. and May
2011)
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Fig. 5 Relationship between SS load and other
pollutants in inflowing rivers to JY lake(Jun and
May, 2011)

o 28U7ke]

AN ARNRE aTshe
1

8 AE2H SS FAAAE @

oo
%

=3 -
SaelAe] DOC =+ skdddA e DOC &%
urh FESY oo o) W GFel 4e A

2007). 1&v <t
2 3 AR AY
A9 7158 tar o] oA HuE oY &
o Bl AFAIZFe] S EAdo] Uk
temel Yz SRl Ay
DOM ¢ RDOC/DOC H]-&3 (HPOA+TPIA)/
(HPOA+ TPIA+HPIA)  H]&71e Fig.
6(a)-(b)oll YERNRILE Rgz el A9oll= F 7|

o #S1eHe 47 el TASIT AFH

ﬁookj_\_‘f zl\_g‘:]g A
O

Aol B

=
Cal

e}
A S

- 348 -



100
{a)
G
& £ = 0551
= O
A 0
sl
]
% O
]
50 T T T :
0 20 40 50 a0 100
RDOC/DOC(%)

77|2E Hojoll thEt 59| 7|5

100
(b

G
=
o
=
+
<
o
i

50 T T T T

Q 20 40 60 30 100

RDOC/DOC(%)

Fig. 6 Relationship between proportion of (HPOA+TPIA)/ (HPOA+TPIA+HPIA) in inflowing rivers
(a) to AD and JY lakes, (b) to JY lake only
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Fig. 7 Proportion of HPOA, TPIA and HPIA
in the DOM from in(inflowing rivers) and
out(lake effluent)
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Fig. 8 Concentration of DOC and RDOC from

in(inflowing rivers) and out(lake effluent)
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Table 3 Algaes in JY lake

aFSIHL HRsdR7|SE Moo o 549 TS

(Unit = cells/mL)
Date Sum Cyanophyceae Chlorophyceae Bacillariophyceae Others
10/09/20 | 1,725 485 665 440 135
M.A Mycrosystis sp. Eudorina sp. Aulacoseira sp. Trachelomonas sp.
10/09/27 | 1,785 385 280 990 130
M.A Mycrosystis sp. Coelastrum sp. Aulacoseira sp. Trachelomonas sp.
10/10/04 | 1,590 370 225 930 65
M.A Mycrosystis sp. Coelastrum sp. Aulacoseira sp. Trachelomonas sp.
10/10/11 | 1,225 220 240 695 70
M.A Mycrosystis sp. Coelastrum sp. Aulacoseira sp. Cryptomonas sp.
11/04/04 | 1,020 - - 160 860
M.A - - Cyclotella sp. Dinobryon sp.
11/04/11 438 - - 242 196
M.A - - Cyclotella sp. Dinobryon sp.
#M.A © Major Algae
4.4 2 AU fulEs SS BANETY JRYL =
AR ATHR0.95)% o8 ARE T2 FHH
hEE B AYse) ARG ola) WS BHL wEdle] 08T 5 U FeHS ek
DOC % RDOCO  ¥atds ex ok AR 2AF ATl EARE 54 f]leks
5.01-7.29(x10°  keg/day)elgla  AFE ] DOM  FollA RDOC/DOC ] &3}
1.23-3.75(x10° kg/day)ol1th. SFe& et X1¥E  (HPOA+TPIA)/ (HPOA+TPIA+HPIA) v]&7te]

o] sk AP wlszgk Al7](2010W 1049
6-7)ell FE 492 JY/ADMDOCS} RDOC)+=
247y 2,929 24602 UERGom ol F4o9
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H] 3] 01335}% ﬁé UrEME}

gz % = =]
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70% 2 GRH} F 30%2 Ve A |
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7:l§7}31]_ 1:—171471—0]]/\1 %A@g}% 9_03‘3;521
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