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Abstract

The depletion of dissolved oxygen (DO) in urban streams has a profound effect on the aquatic ecosystem; however,
the change in DO by resuspension of sediments and the cause have not been sufficiently investigated. In this study,
the physicochemical properties (particle size, and the content of organic and heavy metals) of the sediments of an
urban stream (Anyang Stream) and the characteristics of water quality changes (DO, dissolved organic carbon
(DOC), dissolved nitrogen (DN), sediment oxygen demand (SOD), and adenosine triphosphate (ATP)) by sediment
resuspension were investigated. The sediment content of fine particles (< 0.2 mm) increased from 36.7% to 52.7%
from the upstream to the downstream, and the contents of heavy metals and organic matter of the sediment were also
higher towards the downstream. The depletion of DO by resuspension was observed in the sediment at the
downstream sites (Ps, Py), where the fine particle content was high, and biological SOD (BSOD) was more than 88%
compared to the total SOD. The increase in BSOD coincided with the increase in ATP. It was also confirmed that the
depletion of DO could increase the amount of heavy metals (such as Fe, Mn, and Pb) released from the sediment.
Based on the above results, it can be concluded that resuspension of sediments induces rapid water quality changes
and may cause accidents, such as fish mortality, during rainfall, and such a water quality effect can be more
pronounced in sediments with a high content of fine particles and organic matter and high biological activity.
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1. Introduction

SH HHEL sk s, 50 =3 A 3 shdol
g2 7 77 SolA F - v F oA LA &Y
EE A 29229 AA(precipitation), -5-Z(aggregation),
9 & Z(adsorption)= &3 P HTHLee et al.,, 2018; Seo et
al., 2019; Thurman, 1985). 3t HXHEL TF LH4=Z Y
AZaz Z71 FAC AFsH 2%, % 5 93 4
Al A F-fH(resuspension) = W -&E4F4(dissolved oxygen, DO)
o] ZAE s ofF HAFY A dRloE &
Atk =W AA o FHAY 30%7F A Al =2 <ts
0 2Z=Z Q& T F=d Y9 i =45
SFFHANA Ao HA o FHANY 91%7F DO 1LZ
7 A#" Aoz dHA AT (Kim et al, 2013). GuE S

= SFAAEY B2 ot shddlA wlidst

A EAst= Aoz dElFthHaslouer, 1983; Kim et al.,
ddo] A A =AY B, sk ugo]
A BTt Bot A9 27 fdl 9t AYUS
o AH 9 FI1EY AFEFA g3 5 D07t 48] 1LF
&g W IITHNIER, 2012). o]9]dl=
2 489 b9F9 dRYo}

4 ALNH:-N), AFF A HHEZRH &5H 535 &

w)

ot ALz & RAthKoelmans and Prevo, 2003; NIER,
2012). olA™, st HFHEY wAo R A AFf= T4
Z 3FS 1E F ey FAQ A B E A
A HHE A TS HAH R Hrid 2t A
CR=00)| 49 &2 A3
A FeTEle] WE g &&7 v gAY 22 5%
9 AT TS5 55 FAHAZE A § ATKHNIER,
2012; Shank et al., 2011). Komada and Reimer (2001)2 <4
G EHES HPLE F ATHF ATE B3l 8248 U8
2x(dissolved organic carbon, DOC)7} &3+ 33571 3
A2 B £F fEgs SR &
& AASFHOH, Lee et al. (2019)= FHY 7199E 9
ARE ez & AFF 48 &3 dAER7IeL
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al. (2018)9} Seo et al. (2019)2 S TE
BEHAT o]2ud FHo| Fof LAELY FHEI g2
W, SAEZY 23, &3, ol Xyt o st
et AR 55 YA £2 dshE FIADE B
5t Th wEtA et e @Yol FEske B4 54
ES LR & AFEfo] 2 2HERY &F EHXA
= HHE2Y 3,2 B SHAAN 8% 9r|E 7RIt

A E A4 2 FFH(Sediment oxygen demand, SOD)
AE 93t kA AR JEE D9ltH(Veenstra and Nolen,
1991). SOD= o+, &, A4 & Ads W DO 43
9 74 8424 HAEC FTHF FJdAY 0, L

SI2 S EE|X| M37A 135, 2021

g aA JFeH, AZF W DO £3le & FS VA
= AR geizlthRaun et al. 2010). SOD= ZA Biologocal
sediment oxygen demand (BSOD)$} Chemical sediment
oxygen demand (CSOD)E TEH™ 747 f71EY 5714
ool g i o 9 4% ddELD0] HHEY EF
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Adenosine triphosphate (ATP)= PIAE AL &g T T4
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2. Materials and Methods
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ddol EFHo ATk (ME, 2017).

HAE AEE 4Fd FF F AREP, P, TF A AH
(P3, Py, P5), Z 357 ul XA (Ps, Py, Py, Po)ollA AF 3L
o, A A ZAFH AFLS Fig. 101 JeERAAT A7l 9
2% Py, Pre AFF SR 2 HO Qlo] H EE 8
Q] 7Hsgdol B2 Aotk Py FshA (st A, f9H 3
41 km)°] FYHE Aoz P 4R2ZE 5EAY
st A7t 24H0 Qe SFE WHETE YR F
A GA7E 2ol o] FE AEA 290 492 75
ol e AFolth ALY FHA Py= B4 Ao YA
dow, s AAsE 47| st steARE HHRFE 7
A &F2 o] &3t Utk 7 AAQL Pg, Py, Py UIFE F
AGAZ 2AHA Qo ket sH FA f&0] =9
Aot} P2 FEIF E AFAA(EZA) ol Y=+ AR

o7 e A HFedde 749 7Fsdol & Aol
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Fig. 1. Sampling points in the Anyang Stream selected in this study.

3], Poz 3HF I AHOZ o] A A THA FolA Z
Al Ba17] #HAF Abah Rk 23S 2 F O] THNIER, 2012).

HAE AEE FTBAIEH g Ty 28E AMEsSHY
HHZ 45 10 emE AFFGoH, I AF F A AH Y
HHES AF st hFEAZE SFITHES 04160.1). HHE2
ANF F 4T PF BHste] AR FA] o|F3on &
135] 4o #Este £ AP AFESFHATHES 04130.1d). =
AE AFF A Al AT 5 HFHE AFAANES &
A AFANA AR A & dFSFFE DO, pH,
255 A F4E3 4TAAN 378 BaAsh

22 E|lME =C|5sH =Y 24

HHE AEY E/71VX(TOC), EZ2&(TN) 2 5535
FF2 HHE FFAIA S whet £ 3HHTHES 04861.1,
ES 04862.1). E¥ = Al&E+= #4 & 349 &% -70TCAA
FAAXIHLH, 500 pm AE o] &3 JT A F A}
£39ch H3E dEE YEEA7(LS I3 320, BECKMAN
COUNTER, USA)E o] &3te] F33t92m, TOC, TN &

@

1L

20 cm

(4]
: hl%
18]

135 cm

(%) AAEA7](vario MACRO cube, Elementar, Germany)
£ AHgstdth B8 EY #7158 FHOM, %)< 550 + 5T
ANA 127 F¢ ZA78F(loss of ignition, LOI)3le] AH&3}
S THES 04852.1). EH &< T3 4%(Mn, Fe, Ni, Cu, Zn, Pb,
Cr, As, Cd) & (mgkg)S AX AR 4FEFS 2, F94
A Bl g =9l BY(ES 04150.1b), HEAFZH=ubA F
EX7](iCAP-Q, Thermo Fisher, Germany)$} =2 ¢Z 2=
ul AR}EFEF7](5110 SVDV, Aglient, Singapore)S ©]-&
sto] EAskqATh

23 E[ME MER A

HHE9 ARG AFL Fig 29 2ol autr1E AXS
ot=zd £7](13.5 cm x 20 cm)oll AFAF HHE A|F 500 ¢
S92 5 AF 1L HHE0] ¥ /EA $ES HHS
me AJ3] S Fol FHEATh HHE AFFe d=En
WIS AMgste] AAlsignh wEbr)e Zzdde H§RE
Edd YA sl 150 rpme 2 A% wuketth 24
AgE AER A7 (0-24 ho)oll B2 50 mLA A A kAo

| (b)

20 cm

500 g

13.5 cm

Fig. 2. The experimental apparatus for (a) simple extraction and (b) resuspension of sediment.

Journal of Korean Society on Water Environment, Vol. 37, No. 1, 2021



4 LM - o[BH - AHE - O|SA - ABY

ARHF Al WE DO BEE FUE &% =37
(BANTE, Germany)E ©]&3ted &334tk DO &3 7]
7]

g A=d GRE Hal = g EAAAS
cross checkE &3l DO 7k zFol7F 5% HHe 2 YEldS

dataeH, Ha W vhE BAS AAlste] dEES FHst
Aok AFHT A8 4F 02 pm9 wlelazATHAZ A
T ¥ A& gz ENReH, frledd dae
TOC-TN £A7)(TOC/TN-L, Shimadzu, Japan)Z A}-&35}]
24359t MnF Fe2 FE=Z2EZ=nl dAFFEZY)
(5110 SVDV, Aglient, Singapore)S ©]&3ke] 224319 2H,
ole]e] F&HolR2 FEAFEHRT FFEAVI(ICAP-Q,
Thermo fisher, Germany)E AH&-3te] EA ST AT Al
Zboll W& ATP A ol= ATP assay kit(EZ-ATP assay kit,
Dogenbio)E A&t o H, mlo] A2 E# o|E #=7](SILFA,
Biotek, USA)E o] &3te] UV 570 nm 3ol A 7 ZF3tgich

24 E|ME MAQTEHSOD) SH

SOD &4 A7|E AXF ol £7](10.5 cm x 15
cm)oll AT FHE A F 300 g& B& F kA 500 mL
S FREA GES Hug u -5 ST FH5A

o} SOD Z(g/m® - day)< Rong and Shan (2016)2] 2]l
w2t 2417 AF9 DO WstE S8 £ (3 Dol et 2
gt
. dC V _ 24hour 1g A
SOD(gm + day) = -5~ lday ~ 1000mg =D
TSOD = BSOD + CSOD A 2)

o714, dC/dte €&4F4 H3Kmg/L - hr), V& 9] #3
L), Ax 3FE bz B8 m’)dl sigeeh. TSOD (Total-
SOD)&= HE&S HA7tetA & F3¥3 SOD & g5,
CSOD(Chemical-SOD)= # &H2 (5%, 25mL)S 715k
AEY TS wiASd F 34 SOD s Ferh(Rong and
Shan, 2016). ¥, BSOD(Biological-SOD)& (2] 2)°l w&}
TSOD$} CSOD 9] zto] 2 AGtste] =&aith 83 & AF
fHresuspension, RS)el w2 &2 “d %] A] E(non-resuspension,
NRS)E tZxTCo = sto] vl sjAstHTh

3. Results and Discussion
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HE(clay), "lAKGsilt), MAKfine sand)®]

B FE%)S 22 1.0 + 1.1, 10.1 + 8.3, 754 + 16.124]
= 7 viws] HFHoE AAK0.02-0.2 mm) FHEFe]
Hn 24 2 534S EYTHTable 1, Yang et al., 2018). ¢+
F2 FF(P-Py), TF(Ps-Py), 3H7(Ps, Po) AHES] Bt Al
A SFe 47 367 + 140%, 48.4 + 17.4%, 52.7 + 11.7%
olen FRAA = & EolXl= BAEFS Bt
st Y FF(Pi-Ps)E Pie Xﬂs’%o}i ZALe} AR ol
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492-72.6% BHE Ho Y=/t F dAT Boy P2
40.5%E AFoR G IS Bl ol& P 99
Fo] W& goHoe] U= FF AFY F50] 0.16 m/s
2 ol HFo| go|gty] welth T/ Py, P HA A
A = AAF 0189 YRH<02 mm) FFo] 7F Bgtew 7+
7+ 80.5%, 88.1%= UJENITE Py, P, 27 SR tom
doiFez sHd mgu] Fto] Bol HF P Yoz FE Y
P+ ol Boty] dEe s FHEThHGWMC, 2018).
FARGE ol f2 Mol WA HA f&o] =#x e 3HF A

A POlNE B AN FEE UETHe29%). A
F9e foRAe] Y AR(S, A, THAY JFo
2 AF AR KATRNA v Y=o HHZo] GA £
33 glo] HAE ARfol BE JGo] EAT Ao
zg0,

HAE2 §718 FHLOL %) B 1.6%= thEF =4
A A AEG. 4%)4 $<471(3.0%) 3} v wL et ”TM&
29 $7)1E LYEES EYHTable 2). 93 & W 778
XTOC)SH FEA(TN) FF=E 2+ 0.32-0.83%, 0.01-0.10%
W2 71& dukskd H-E(TOC 0.2-35.54%, TN 0.90-3.46%)
2ol tHLee et al., 2010). TOC FZL R 5}
£ P39 Py AR E%OoH, TN FF2 3t

TE FAETE AMEste Py, Ps 2 S 2T
A Py ARAA A YetGth HHE W S35 FFS
99 554 TEWMn, Fe, Ni, Cu, Zn, Pb, Cr, As, Cd) &
Fe7} 78 E9+21(2187.5 mg/kg), ©1914 Mn(38.9 mg/kg),
Ni(16.9 mg/kg) 2 Zn(16.0 mg/kg)e] £2o 2 Jeiyt =2
FEF U FFol =2 Ni, Zn D Cde E4 A AT Py
o} Py A-ANA wkoH, FFA FTFol F2 P; AFAA
£ Pbs} Cr o] 71 A Yergth S dvkstd v
W3 Cu, Zng ALt RE F5&F THRAAY FF2 dd
Hog Yo —’T——zrolii\:]-(l(lm et al, 2017; Yang et al.,
2018). HAE W F S5 FF2 AAF FFol U st
9 Pe-Pooll Al 71 A YElRT o] 2RE SR I A
.‘.:-:?7.“ ‘_;(HO].O:h‘:_ 1;1—_3_ O\:] ] )\]-EH?H o= .‘.-_Q_ ’61-

39 4712 U 534 CUEE HUE IAL + AT

E
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Table 1. Relative distributions (%) of sediment size

site clay® silt® fine sand" cs(;r(:f gravel®
P, 0.6 7.0 432 29.2 20.0
P, 0.4 4.0 30.6 54.9 10.0
Ps 0.5 6.6 524 38.8 1.7
Py 0.6 6.2 20.6 47.6 25.0
Ps 0.3 33 28.6 17.8 50.0
Ps 1.3 17.9 61.3 17.3 2.2
P, 3.9 28.9 55.2 6.3 5.6
Pg 0.5 7.1 40.0 453 7.1
Py 0.8 9.3 62.9 26.5 0.4

%< 0.002 mm, °0.002-0.02 mm, °0.02-0.2 mm, 0.2-2.0 mm,
°< 2.0 mm.
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Table 2. Spatial distribution of organic matter and heavy metals in the surface sediments of nine sites
ge Lor TOC N Heavy metals (mg/kg) ash
(%) (%) (%) Mn Fe Ni Cu Zn Pb Cr As Cd (%)
P, 1.78 0.72 0.01 - - - - - - - - - 98.22
P, 0.96 0.72 0.01 - - - - - - - - - 99.04
13.70 3.51 19.19 8.43 6.93 0.61 0.07
P 2.90 0.83 0.03 40.27 2572.03 97.10
’ (1) (1) () (1) (1) (1) (D)
12.89 227 12.89 5.93 6.22 1.17 0.08
P 1.03 0.39 0.10 32.74 2361.13 98.97
! (1) (1) (D) (1) (1) (1) (D)
9.26 1.61 9.26 4.67 3.66 0.84 0.14
P 2.43 0.32 0.09 19.57 1514.74 98.50
’ (1) (1) () (1) (1) (1) (D)
7.09 5.08 0.12 8.70 10.22 0.31 0.24
P 0.98 0.56 0.01 38.97 1888.60 97.57
’ (D) (D) (D) (D) (D) (1) (1)
5.47 4.98 0.07 11.34 9.25 0.79 0.10
P 1.72 0.60 0.01 66.87 3151.20 99.02
! (1) (D) (1) (D) (D) (D) (1)
39.98 10.28 39.98 7.44 8.27 1.40 0.92
P 1.50 0.54 0.01 46.74 2306.40 98.28
' (1) (D) (1) (D) (D) (1) (1)
30.13 4.41 30.13 6.59 6.17 0.87 0.47
P 1.18 0.73 0.10 27.02 1518.03 98.82
’ (1) (1) (1) (1) (1) (1) (1)
*loss of Ignition
32 E[ME MERH ME =4 Y E[HEMD 10 T T T 4
272 Hal
942 wdo] o9 §EAEDO) SE W] v T % 7
QTG ZAF) Aokl FFHEy), FRE, P L HREs, o
Py) 5A 0] HAHEE 4oz AF-fol 12 DO WEEA s B SR,
2 ZASATHFig. 3). A% B¢ DOY Wsks Aol @ L .
2t ZolatAl UEbskTh Ps, Ps, POl A= DO FAT Za P,
7} BAHAG. 54, AhHeR §718F nAYA< 02 O P,
mm)Q] o]l =Y Py(59.5%)< S A Py(47.6%), % S % %
Py(73.0%) AA-= F7 =7] 30% ol DO 5=7F <F 0 5 10 20 25

mg/L7H A F23] 24 T 2447 B9 < 0.5 mgLE 44
stk W, seAE g $RTFE FAEFE AHESL 9
L P, Ps AAY HAEAANE AEHo] B2 DO Z4a7 U
B st 2, 97 2 b AME ARG ES o
7.8-8.0 mg/L9] & DO 5&& A4 o}ggu} o] H3 Ad=

"‘J
LIRS gzﬂ el HJr-E—:" oAb Y] Fg AQE Tt
or7 ZFol7F AAE Pyt Pos ™
gL SODE 53 }“E}(an 4). A FEH(NRS)S} Hl L3
AEFA(RS)ANA Q] TSODE Post Py, B4 1.6~208 4
<8ldth 53], RSO 9 BSODY CSODE JiF oz ¥
% mEAst 7€ dEFE 7= Pt Pyt s 47
5ul, 1.89) S7katidth o2l ZAde AH T #ARl]
S ETE 2H FEA Y SOD7} 57}612 A A5,
FdH g vgAE M= HHENAM o 2 SOD #E

R

Suspension time (h)

Fig. 3. Change in DO during the sediment resuspension.

L2221 BSOD

day)

«c |z csoDp
3l ]
]
E 3 - |
g 2f -

1k -
: o

RS, NRS, RS, NRS,

=
i

. 4. Changes in BSOD and CSOD of P, and Py
sediment samples depending on the resuspension
condition (RS: resuspension, NRS: non-resuspension).

7H& RolFEoh g, FAFE(NRS)SIA 9 TSOD (g-O/m’
- day)= Po7} 2.14 P4(0.91)Eth oF 2u) oA} =gkom P,
9] BSODE 1.94Z P40.80) Rt} 28] o)X Egkth AH&
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FE(RS)SI M= NRS9 BL3HA TSOD(g-O/m” - day)= Wl
A YA gheFo]l =HE Porl 3322 Py(1.86) Ho}k oF 2w =

gke.m, BSOD7F TSOD S Tl #-2(2F 90%)= AHAstaAt. ol
£ HAEAY TSOD+= HHE BSOD(>88%) A &el S
3, HAE AFfol wE TSODY F7H= tif-# BSOD
9 I7HlA 719 4SHTh

ra

° 0]
=

al
=

33 EIME MERM WE /IS, SYHEF
35}

HAE AFF Al nAEEEo &
el AR A WE F71E, IFY
Z AL thFig. 5). & #71894([D0C0)=
o] AF-HF 27 FA3 U T &s

o
2 g E8] gRT Py TFY DOCE

ATP

%

A

5]

2 558 Ho AFEHF 7] DOC 37F= HFE W 35
F9 FA3 gt g3 Aer FFHHY ol MPFAT
2AHgE AR5t 2HE HAE AFF Al 27 FF5F U
F7189 &4 34 H89E W AR EPOM)ZFH
ol DOM &9 2F Ee &7t A7+ 2719 DOC &
719 F8 AJYE & F UThKieber et al., 2006; Komada
and Reimer, 2001). @, 27| ©]F9 DOCE 24217744

A&H oz Frtstdon, §4E U 4AE8/R71EPOM)Z
e A g w2 DOM JE9 A &2 &&o T
Ao g2 FFAHKieber et al., 2006) Poot P42 DOC &
E5S(mg-C/L, at 24 hr)= 27 25.843} 232902 1Ay
A1 Po7t Py AR ET & &EFF(ADOC = 2.55 mg-C/L)
Bt X E A B2 &4 24 DN)Y &&
TE ARS B¢ ¥ #E 2o DOCYE HE &3

ofr o

: . ) | T 7 f—
';% 25 () - —
: . /% /@7 ]
. QO - B @ //////// ]
50 [ @ Ny S _
5 en B /\% /@\D/
8 g 0F 8 ° 3 _
2 N
o) sL :
PR o
A 0 ! . | | o
0 . 10 20 25
12 T . | e
(b)
§D 9r @%/@‘%nr—@i e ]
o
£a
N ———
B %0 6 %@*@#ﬁﬂ%] : _
.
% 1 —o— P4-
Q —0O0— Pg ]
0 ! | | .
O 5 10 20 25
15 | | | I T 7 f—
3 - (C)
S 12| - _
’ _— -
% o b
I _
é‘ = ° /c}\ é// -
~ . -
2 E/ 61 ?\ST? "
: ! / \ e
'qg): 3r @f @D/@\@ %]/ _
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0

5

7/

10 20 25
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Fig. 5. Change in (a) DOC, (b) TN, and (c) ATP during the sediment resuspension.
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4oz B3t a2Y AFEEE DNE DOCAA ¢
AFSHA Pooll A 9.05 mg-N/LLZ Py(6.75 mg-N/L) Bt} &
L£E5EE YR o2 5E vPA gFo] =2 3R H
HEAAM FFE ¥ ol FuFez 2 {71ETH ¥
FAFY EEFS HYS & F AT

StA, v A E AU A] dAF 2230 ATP(nmol)E Pyl A F
AL %7] B8 A(< 0.50) 2.1904 6522 F43] 715+
3, o] % <k 11.1(at. 24h)7HA 2aZH Y F7HES B
PoollAE 7] B854 17914 3322 Z7135F o]F <F 42
(at. 24 hr)E A5k Poot BHlASte] w9 I 7S B
Ak &, 7] tiH] 2423 o]F ATP F7189] Py7t Pyoll
Hlws] o 3uj9] F7He&S EATh 130& A7 PR}

718 TFHo =2 Py HHENA AFEFA] vAE 50
oS &ags AASTh A 2 ozt ATP WS} 2t
ol IA AAF HAE AFEFZE A DO 14 3 FH(Fig.
3) 2 BSOD &7hFig. 4) 2TH = ARtz AFHZA, F7

27 §EN2Y nZe VAR 2R FAT B @
#yo] 98 A
EME WERY OE S35 85 W
Emﬂ A% B9 Fole

Fol W2 Py} Py HF
WalE Fig. 69 Yehilth S55
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Journal of Korean Society on Water Environment, Vol. 37, No. 1, 2021



8 2 - OB - QIR - O|SA - BN
FHEI} = HABALE ARG W DO 1zl References
290 o2 Qa] FF5Y 85FFE M2 & AL ¢

+ 9

4. Conclusion

2 AL A FFAA FRAA F 00H S
2 Sl B89 BS54 D98 AR
= e

7ML F Ues %‘fol o}ait} %fx% z/\mxu EJ
2 AFRAA SFE ZFE AA YA 02 mm)Y] FF
o] ¥oHE A¥E Btk TOCY TN IF= 77
0.32-0.83%%} 0.01-0.10%2] H oA 7= Z2+5 F7tst
°E‘°U% HAEY 534 FFE BE FEA F2E 25
A detwth §4E AFFAl DO 5% Wse 942

CQE9+ F71E @Fo) EUE SFFAAPs, Po) HAEENA
5 27] 302 ool ¢ 0 mgL7HA F43) 2ZHL
o]F 2417t FeHE 0.5 mg/Le) $& DO BEE FA3}
Atk =3, AQd BAGO] AEFA SOD (g/m® - day)©l

S7tetd e, Aod oz nAYAE M= H8E A8

H § 2 SOD #& UeRdth - EA 9 SODL o F
BSOD(> 88%) A&l siFstH, HH = AFFd wE
SOD«] Z7l% g5¥-E2 BSODY &7t 7|95 Aoz e
%l BSODS S7He Y AlRC Wiste] &3 ATP %%
9] Z7tetE AR5t o]#3k BSODQ F7h= -8 A
ol WE HHE nAEY 4% STt 7RIS Az F
FErt oHd, nAYES} 78 dFo] 2 sk s =
a)

Z‘i'%( P‘))\_ H Oﬂ Eq“_i} é]-rﬂz%oia _1_..;8 %715

334 8282 YoM oHd Wsh 279 WFHo
2 ot $F59 F4F Fido] Fa UA0E BeIRT
olge ARERE A HAEY ALRE A71EF 9%
97 2 FB) A PR FUL B FA
DO Z2mste] W/1Y3HE FLFF} FA HHE W F
&9 §5YL F/MYORA BusdAG 2 A
39 9910 8 98¢ & + Ak 53, olH £4
GFe AYAL §718 FBol B HABAFE B
deh # 98e #UsE B aTdste 24
9 FHBE AF FIYFL ASHL BYAS wHig
LU §8% 2ARE B8 T Aoz JuEd

Acknowledgement

B ATE Aexa3dAANE(SGEC) AT A
A

AR5ABANLE BA7ZZAAG e oo RO
H, Age] gAERUT

SI2 S EE|X| M37A 135, 2021

Hammes, F., Goldschmidt, F., Vital, M., Wang, Y., and Egli,
T. (2010). Measurement and interpretation of microbial
adenosine tri-phosphate (ATP) in aquatic environments,
Water Research, 44(13), 3915-3923.

Han Gang Watershed Management Committee (HGWMC).
(2018). Water quality improvement and management planning
for streams flowing through multiple municipalities in Han
river basin: A study from Anyang stream, Basic Environmental
Research Project, 11-1480347-000124-01, 1-215. [Korean
Literature]

Haslouer, S. P. (1983). Natural and pollution caused fish kills
in Kansas during 1979-1980, Transactions of the Kansas
Academy of Science, 86, 136-143.

Hyun, J. (2005). Significance of Dissimilatory Fe (III) reduction
inorganic matter oxidation and bioremediation of
environmental contaminants in anoxic marine environments,
The Sea, 10(3), 145-153. [Korean Literature]

Kieber, R. J., Whitehead, R. F., and Skrabal, S. A. (2006).
Photochemical production of dissolved organic carbon from
resuspended sediments, Limnology and Oceanography, 51(5),
2187-2195.

Kim, B. C., Lee, K. Y., Lee, S. M., Choi, J. S., Lee, D. J,,
Jung, S. M., and Jung, M. S. (2013). Recovery of fish
community and water quality in streams where fish kills
have occurred, Korean Journal of Ecology and Environment,
46(2), 154-165. [Korean Literature]

Kim, S., Ahn, J., Jung, K., Lee, K., Kwon, H., Shin, D., and
Yang, D. (2017). Contamination assessment of heavy metals
in river sediments (for the surface sediments from Nakdong
river), Journal of Korean Society on Water Environment,
33(4), 460-473. [Korean Literature]

Koelmans, A. A. and Prevo, L. (2003). Production of dissolved
organic carbon in aquatic sediment suspensions, Water
Research, 37(9), 2217-2222.

Komada, T. and Reimers, C. E. (2001). Resuspension induced
partitioning of organic carbon between solid and solution
phases from a river-ocean transition, Marine Chemistry, 76(3),
155-174.

Lee, H. S., Hur, J., Lee, M. H., Brogi, S. R, Kim, T. W., and
Shin, H. S. (2019). Phorochemical release of dissolved organic
matter from particulate organic matter: Spectroscopic
characteristics and disinfection by-product formation
potential, Chemosphere, 235, 586-595.

Lee, J. K. Kim, S. K., Song, J. H., and Lee, T. Y. (2010).
Evaluation of organic compounds and heavy metals in
sediments from the urban streams in the Busan city, Korean
Geo-Environmental Society, 11(1), 35-43. [Korean Literature]

Lee, M. H., Jung, H. J., Kim, S. H., An, S. U., Choi, J. H,,
Lee, H. J., Huh, I. A., and Hur, J. (2018). Potential linkage
between sediment oxygen demand and pore water chemistry
in weir-impounded rivers, Science of the Total Environment,
619-620, 1608-1617.



EXE xiFRol IE 7 (ET S35 8& W SEMLF Hst SMof ofst o7 9

Ministry of Environment (ME). (2017). Water Environment
Information System (WEIS), http://water.nier.go.kr/main/
mainContent.do (accessed Jun. 2018).

National Institute of Environmental Research (NIER). (2012).
Diversion weir edge research and management studies of
the sedimentary environment, National Institute of
Environmental Research, 1. [Korean Literature]

Raun, A. L., Borum, J., and Kim, S. J. (2010). Influence of
sediment organic enrichment and water alkalinity on growth
of aquatic isoetid and elodeid plants, Freshwater Biology,
55, 1891-1904.

Rong, N, and Shan, B. Q. (2016). Total, chemical, and biological
oxygen consumption of the sediments in the Ziya River
watershed, China, Environmental Science and Pollution
Research, 23, 13438-13447.

Seo, J. M., Kim, Y. H., and Kim, J. J. (2019). Studies on heavy
metal dissolution characteristics from sediments of Andong
dam, Jourmal of The Mineralogical Society of Korea, 32(4),
303-312. [Korean Literature]

Shank, G. C., Evans, A., Yamashita, Y., and Jaffe, R. (2011).

Solar radiation-enhanceddissolution of particulate organic
matter from coastal marine sediments, Limnology and
Oceanography, 56(2), 577-588.

Song, Y. C., Subha, B., and Woo, J. H. (2016). Release of
heavy metals into water from the resuspension of coastal
sediment, Journal of Korean Society of Environmental
Engineers, 36(7), 469-475. [Korean Literature]

Thurman, E. M. (1985). Organic geochemistry of natural
waters(Developments in Biogeochemistry), Martinus Nijhof/
Dr W. Junk Publishers.

Veenstra, J. N. and Nolen, S. L. (1991). In-situ sediment oxygen
demand in five southwestern U.S. lakes, Water Research,
25, 351-354.

Yang, Y. M., Oh, D. Y., Kim, D. H., Lee, D. H,, Kil, G. B.,
Cho, Y. H., Lee, H. R., Cheon, S. O., and Chae, M. H.
(2018). Pollution assessment in surface sediments of weir
constructed sections in Geum river, Journal of the Korean
Society for Environmental Analysis, 21(3), 125-138. [Korean
Literature]

Journal of Korean Society on Water Environment, Vol. 37, No. 1, 2021





