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Abstract

The changes in COD, TOC, T-P, and T-N concentrations were investigated for 2 years in the

constructed wetland of Sookcheon, which was installed to improve the water quality of Daecheong reservoir in
South Korea. In order to evaluate the pollution level of sediments in the wetland, settling velocity of particulate
material (4 times) and sedimet material contents (6 times) were measured. COD and TOC concentrations
increased slightly as they passed through wetlands, and T-N and T-P concentration tended to decrease. The
material content (COD, T-P, T-N) of aquatic plants was higher in floating-leaved and free-floating macrophytes
than emergent macrophytes. As a result of measuring the sedimentation rate of suspended materials, most
of the suspended materials introduced into constructed wetlands were sedimented at a rapid rate in the first
sedimentation site. In addition, sediment pollution of T-P and T-N in constructed wetland was in severe
pollution. The sediments containing a large amount of T-P and T-N were eluted by physical and chemical
environmental changes, which is likely to act as internal pollution sources in wetlands.
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= AdAFAN A" o7 Ad#HA o} (Kadlec and Wallace,
2008).

AFHFA = AAFAY 7)5S Aol 7HA HHst]
H&E AeAY SQE ol oy Ajusgor
9 75, #3A%} 75, AETILY BE 5 A8 7HA
9] B o7 o]ZojAt}t(Mitsch and Gosselink, 2000). &
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Fig. 1. Location of study site, constructed wetland in Sookcheon in the cachment of Daecheong reservoir in South Korea.
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AT (Choi ez al., 2014). AAYEA o] AFE 0] &35t= ¢

2R OMIEET Thak 48] AT 4 Sk A4
A= ol gEn, ANNE, £8UE 5L AR 5 U
ZAA A2 A o] Tt (Bachand and Horne, 1999; Mitsch
and Jggensen, 2003; Hsu et al., 2011; Jou et al., 2012). 18]
uol2jgt JIFEA= AEA 9 HAEY A &5, 2
Ayg Ao weol ofet AF2A 83 Sl ofa) A2
a-8o] Zold 4 Qlth(Kadlec and Wallace, 2008). 3HX| 2t
e A7 AFSAE o83 LHEE AlA (Kang
et al., 2010; Park et al., 2013; Hsueh et al., 2014; Lee and
Park, 2017), 21&35%] A]AZAdo T3t AL (Zhang et al.,
2010), BA&To] Bk AT (Park, 2020) 5] BE AT
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Fig. 2. Change of COD, TOC, T-P, T-N concentrations in the study sites.
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F718L $AE A5t AAE7| ke 0zt 571

sl AT et ol e 9Ae f4aro] WAl o
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" COD R71EZ oF 20% F= AA|ehs Ao2 Veh
o} AFFANA AFAIZE F7tol gt WRBA {718
o tigt Al oA AellAE A HH vh Q1A T (Barber
etal,2001) ok da] A A 7|&L QI SHAE
< AR ste] 2RSS dANZIEE 712A17 3=
Je 2719AZ & 4= At (Brix, 1997). TOC &=
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B AR Y= &4 FH (POC/DOCH] 1.5
85)E F=2 ZA 5= AL Z YENY S (Lee and Park,
2017), 3t ¥ §71E(TOC) 5 H|23 E37} 412 F7I
E(COD #718)9] &Fo] oF 54%E 2A|staL At &2
ZAAR Y] A A F7EY Fo] WHRFNAN =&
AEFE EQ AL fd7t sk AR R EA
YA &4 FFol =7 EoE wdr

7} A TP 55 99047} 0.026~0.515mg L™ (B
o 0.098 mg L"), S27} 0.040~0.176 mg L™ (B 0.062
mg L™), P27} 0.021~0.135mg L™ (B4 0.050mg L"), 1
2471 0.013~0.085mg L™ (B 0.044mg LHE &A=
FToeEA AR 29 PO Ao E A TP sEe
st Ao Yeyit

T-N 55 §947} 6.6~13.6 mg L™ (B 9.0 mg
L™, S27} 6.0~13.4mg L™ (B4 9.0mg L"), P27} 5.2~
127mg L™ (B4 99mg L™, #7471 49~134mg L™
(B 8.6mg L HE HAE FHsIEA 2t gashe 3
FE Hon, 7|EAT o5t 227t w2 o 5EE
o2&t B2 ALH a9 AARES A U
AAZAQ HFo] & ASZ YElth(Poach et al., 2004;
Hsueh et al., 2014).
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Table 1. Matter contents of macrophyte in the study sites.
Moisture CcoD TN TP
Year  Macrophyte content -1 -1 -1
(mgg') (mgg ) (mgg )
(%)
Reed 58.9 162 8.0 1.1
2013 Water-hyacinth 61.6 115 11.3 2.4
Water-lettuce 79.7 133 12.6 1.7
Reed 49.5 133 17.3 14
2014 Water-lily 58.0 129 21.2 2.0
Water-shield 56.3 133 204 22

of 2, e AR ol &= (Water-shield)E 2] A3ttt
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Table 2. Settling Velocity in the study sites.

Settling veocity (m d™*)

Date Site
Seston POC PN PP
S 1.5 03 32 6.8
2 6.5 0.2 23 5.4
2013.04 P2 25 02 2.9 1.8
S3 3.1 0.2 1.0 12
s1 18.1 0.7 18.5 49
s2 14.4 0.6 3.1 33
2013.06 P2 77 0.5 1.9 038
S3 3.0 03 0.4 2.0
s1 293 15 10.2 10.3
2 17.9 11 2.0 7.6
2013.08 P2 17 0.2 22 25
s3 3.1 0.3 2.1 3.6
st 50.2 03 1.2 7.8
2 36.9 0.2 63 2.9
2013.10 P2 16.6 0.2 2.0 7.9
s3 8.1 0.3 0.8 25
s1 27.3(£17.0) 0.7(£0.6) 10.8(£6.3) 75(+2.2)
2 18.9(+12.9) 0.5(£0.4) 3.4(£2.0) 48(+2.2)
Mean (SD) P2 7.1(£6.9) 03(£0.2) 23(£0.5) 3.4(+32)
S3 43(+2.4) 03(£0.1) 1.1(£0.7) 24(+1.0)

*SD: standard deviation

#+ 144md™"), POCE 02~15md " (F# 0.5md™"), PN
2 08~185md”" (B 44md™"), PP 0.8~103md”’
(B 45mdHZE ATEAE U9 BeERY A%
T SI9A 7P =ekon, PI~P2E SstH A Hat 7
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At}

AE B Hh(Lee and Park, 2017). &3] R854
A9 A7FEFo] WL, 57159 g2 vz FHL2
© 2 Ve (Park, 2020).

AFHAE o83t RHEAS AAS Y +AMNAS
171 $sliAe Aol Qi AFA o] A4S
agFojgt & 4 glon, B Agiae] AF3EAE +4
B 1.2m, AFAIZE 38 h, BF 13,280m*, 38| 1:1~
1:2.602 vud 7Aool Yol AAFHE FH =
= LEEES iR AAEE AL UEKTth(Lee and

o

O

Park, 2017). o] M o] B E 3HH - TAo)A Y] ReEa 3
FEE ATt B AFRARE v 23 (NIER, 2006),
Zt @ AEZ ] EA wet okke ztol UAAT FhH
T ALY FARRE dYel AAY ot B2 ATE B9
I, 2Rt Had 52 AFEES Uitk Joe er
al.,2011).

4. QIBEXI 2 KIZE E|xEO| C, N, P 2UaKY

AFTHAY HHEY T8 2FELL AF A
stof| whet +Fo2 859 7Mool oF SAEH &
Ao A Fast 988 data ok z2F AHE =
ZAIE B (Table 3), BB A9 ZFELFE U9
FEFS Wol i = HHA S1, S204 Bt 11.0%, o

O.

£ A PloA B 6.0%, P2olA BF 4.8%, HFA
dQl S3oMLe B 5.1%2 ZAIEQeH, B EFgo
2 B J7EFe] vy @2 JAA A F 89%, w4
of o) 7teFo| FAst= Pl, P2oA = o 95% HER

it



Table 3. Matter contents of sediment in the study sites.

Year  Site Ignition loss CO]?l T—N_] T—P_l
(%) (mgg’) (mgg) (mgg)
S1 10.2 1.1 8.9 5.4
S2 13.3 0.9 9.6 6.2
2013 P1 6.6 0.4 79 1.4
P2 52 0.3 7.3 0.5
S3 5.7 0.5 73 0.4
S1 6.9 1.9 6.0 2.6
S2 13.6 35 8.8 3.8
2014 P1 53 0.6 7.3 1.4
P2 44 0.2 4.8 04
S3 4.5 04 6.6 04

?120“‘ (EPA 712 8%
9 % (EPA 7|& 5~8%)
= Ugyx °‘°*E} %lﬁ EH% edE V&S He
AIAVSF >13%), FELF L¥d=E vuy ¢ 5
o2 H71EQITHEPA, 1986; Persaud et al., 1993; NIER,
2015).

EAEZ COD, 284 (T-N), 2 (T-P) &2 7az
3t SAFSHA S1, S20|A &3, P1, P2, S30|A] e e
< 2tk CODE S1, S291A B 1.9mg g™, P1, P20j| A
0.5mg g, S3914] 0.4mg g' S & EPA E|ZFE 29% 7|
Zo| 234 S1, S2, P1, P2, S3 25 H] 2 ¢ (EPA 7|& 40
mg ¢! 0]3h) AEel Aoz Yeydth 2FAL S1, S29]
A B 83mg g™, P1, P29 A 6.8mg g™, S3914 7.0mg
g 'O 2 EPA E|ZE 2 Q= 7|F| 9314 S1, S2, P1, P2,
S3 Mm% A3ke & (EPA 7]& 2mg g ! o]4h) ”EH?J Aoz
Uebsith 3440 Sy EHE 29r V&S H83t 4
FAVEF >5.6mgg ), I 71EH 2o] QA= B2
oz BrhEith 290e S1, 52004 B 45mg g,
P1, P24 0.9mg g™, S3914 0.4mg g © 2 EPA E| & &
QHE 7]Fo) 95 S1, S2, P, P2 432 % (EPA 7|
Z 0.65mg g ' &), S3= H| Q¥ (EPA 7|& 042mg g~
ol3h) Aefl Ao R Yetytth F219 I EHAE 2d®
71%S Ae3 A9 avsEE >1.6mgg), S, 2= 29
©7} &3, P1, P2, S3= H]EZﬂ. oA Yo Aoz
7h= Ao}

A&t vle} Zo] E011 2240 HAE SgE: A
g o 9= AHE YERY T Q9o o]gA A3 2

ASEX 249

= I Q= HAHE2 = -sehy fRist
ols) %%5101 SAWAN WHreddoR 28T 7}
= ok ol @l st SA= R
HHAERRH &5 7 S99 vle
o] ¢F 1.1%, 32 A&7} ¢F 2.3%=2 A = Utk (Park, 2020).
A 299 oA HHE= FH S=5H= o249
Ook‘% HlaE A2 wleR AR EHUAT SA7F B71H L

2 29H gR2RE f989 4] sAUR
A&H o2 A0 529 £2H3 7e& AGA7I
L Qolo] E £ Qoevg EFES A 4 o0dr S
371402 el wast o

¥ 2

A3 o] SANAL BEFRoZ AXH 224 024X
oA 27t COD, TOC, T-P, T-N ¥ %9 W3S A
I, AW HAEY LH9=E U] Hste] HAE
WAEE43) 2 E2FF(63)E S S
23 595 CoDg TOCE &HAE EA3tAA okt

$I, TN T-P= Z4st=
H%#Mﬂi*zl El IR

A=A 7= éé«l fé}%*o} %-;—741 LHet
. J%% z °?Jﬂbfvg’é—4ﬂ1 %
A oA W2 £ 2 A7 o] W2 ko] AAHE= ;é-, =
Ut ATk $3 S84 EHE egd=s AT
A= AHE UL e, oA Fdn FE&
£ o ok e HAES =9 -3eh S et
3 =5 SAWAM HWHreddoz 28 74
o] #thx & 4= Utk

=

MAFEE S (FeFudetn 54, 454 <§%Ax}
ABA £HATY), I @FFALTA FHET

MAIOIE AEAE 2 AnAA: BAE, 42N 2
1 AFH, A%

OlsietA & =&ole olsieA FE4 A7 dl+.

HPH| 2 A= Feddsta g gl 95ty
AT =191 (2019-104-063).
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