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Comparison of Carbonaceous Sediment Oxygen Demand in Lake Paldang and Lake Chungju.
Shin, Yuna'*, Hae-Kyung Park, Sang-Won Lee and Dong-Soo Kong (* Wonju Regional Envi-
ronmental Office, 242-2 Myeongnyun-dong, Wonju-si, Gangwon-do; Han River Environment
Research Laboratory, 627 Yangsu-ri, Yangseo-myon, Yangpyung-gun, Gyeonggi-do, Korea)

The purpose of this study was to investigate the seasonal variations of sediment oxy-
gen demand (SOD) in Lake Paldang and Lake Chungju of the Han River system and
to suggest SOD values as parameters for the water quality prediction models of two
lakes. SOD was measured at laboratory using sediment collected at 2 sites in Lake
Paldang from June to November and at 4 sites in Lake Chungju from May to Novem-
ber in 2005, respectively. It was found from the laboratory test that the SOD in Lake
Paldang ranged from 337.8 to 881.0 mg O, m 2 d"! and in Lake Chungju ranged from
143.0 to 969.1 mg O, m 2 d"'. The SOD of Lake Paldang showed similar variations to
the content of organic matter of sediment. The SOD of Lake Chungju was positively
correlated with temperature (r=0.78, p<0.01), PO,-P (r=0.79, p<0.01), TP (r=0.55, p<
0.05), DTP (r=0.55, p<0.05), NO;-N (r=0.72, p<0.01) of hypolimnetic water. These
results indicate that the SOD of Lake Paldang was affected by the content and origin
of organic matter of sediment and the SOD of Lake Chungju was closely correlated
with physical and chemical factors.
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Table 1. Hydrological characteristics and sampling sites of the Lake Paldang and Lake Chungju (Data from Water
Management Information System, www.wamis.go.kr).

Characteristics Lake Paldang Lake Chungju
Average annual volume (m?) 250 x 10° 1,535 x 108
Surface area (km?) 38.2 63.5
Drainage area (km?) 23,800 6,648
Average HRT (days) 5 102
Mean depth (m) 6.5 28.4
Water surface elevation (m) 25.2 129.2

St. 1 (Chungju dam)

St. 2 (Dongnyang-myeon)
St. 3 (Cheongpung-myeon)
St. 4 (Oksoongyo (Br))

St. 1 (Padang dam)

Sampling sites St. 2 (Kwangdonggyo (Br))




441

Chungju dam
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Fig. 1. Sites map of (a) 2 sites of PD-St. 1 (Paldang dam) and PD-St. 2 (Kwangdonggyo (Br)) in Lake Paldang and (b) 4 sites
of CJ-St. 1(Chungju dam), CJ-St. 2 (Dongnyang-myeon), CJ-St. 3 (Cheongpung-myeon) and CJ-St. 4 (Oksoongyo

(Br)) in Lake Chungju.
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Fig. 2. Equipment of SOD measurement including DO
probe and cap with propeller.
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Table 2. Sediment Oxygen Demand (SOD), hypolimnetic water qualities and characteristics of sediment in Lake Paldang

(PD).
SOD Hypolimnetic water Sediment
(mg O, m™2d1) Temperature DO BOD; Chl-a Organic Clay-silt
°C) (mg L™ (mgLY (mgm™)  matter (%) (%)
June 29, 2005
PD-St. 1 474.7 20.5 8.2 1.7 13.7 74 -
PD-St.2 783.6 20.6 6.2 2.6 14.0 8.1 -
September 7, 2005
PD-St. 1 750.8 22.1 9.0 1.3 32.5 9.7 84.4
PD-St. 2 881.0 23.1 9.9 31 109.7 10.7 78.7
November 16, 2005
PD-St. 1 337.8 11.7 8.2 14 29.0 8.4 83.3
PD-St. 2 431.8 8.2 115 2.4 10.0 9.2 82.8

Table 3. Sediment Oxygen Demand (SOD), hypolimnetic water qualities and characteristics of sediment in Lake Chungju

(Cd).
SOD Hypolimnetic water Sediment
(mg O, m2dY) Temperature DO BOD; Chl-¢ Organic Clay-silt
(O] (mgL™) (mgL™ (mgm™®)  matter(%) (%)

May 23, 2005

CJ-St.1 244.0 5.8 9.8 1.6 34 9.8 -

CJ-St. 2 4024 6.6 9.5 1.1 1.3 8.0 -

CJ-St. 3 232.0 7.7 7.7 2.5 1.0 7.9 -

CJ-St. 4 143.0 16.0 6.7 1.8 6.2 6.2 -
July 21, 2005

CJ-St. 1 3114 7.5 3.2 0.9 0.8 7.3 96.0

CJ-St. 2 962.7 17.2 8.9 0.8 1.6 6.7 100.0

CJ-5t.3 779.0 17.6 8.9 04 3.9 6.2 97.0

CJ-St. 4 716.5 19.7 8.3 1.2 10.6 54 78.0
September 21, 2005

CJ-St. 1 359.1 10.5 0.3 1.0 0.6 7.7 56.9

CJ-St. 2 969.1 19.7 7.3 14 1.5 6.8 98.8

CJ-St. 3 661.5 18.9 9.5 1.0 1.5 6.4 98.7

CJ-St. 4 828.6 18.4 9.8 2.0 1.3 7.0 79.2
November 29, 2005

CJ-st.1 516.0 12.8 9.2 0.9 2.9 9.8 99.0

CJ-St.2 508.5 13.8 9.9 1.1 2.0 11.3 99.5

CJ-St.3 433.5 10.9 10.6 0.6 0.4 10.9 98.4

CJ-St. 4 402.9 8.9 11.3 1.6 0.5 10.6 89.8

A= 1272~3024mg O, m2d 1 Wz, B J39 &
FE ZAA dA-Lxz FHASlY] d& SOD el
337.8~881.0mg O, m2 d ! Hel B} ekl (Table 4).
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Table 4. Comparision of Sediment Oxygen Demand (SOD)
surveyed in Lake Paldang (PD).

SOD This study Gang and Song (2000)
(mg O, m™?d™)  337.8~881.0 127.2~302.4
. Jun., Sep., Nov. Jun., Sep., Nov.
Period in 2005 in 1999
r{g‘; I‘;;}‘g,l) 25.8~355(TC)  1.16~2.59(TOC)

Organic matter
(%)

BOD; (mgL™)

7.4~10.7 3.7~4.5

1.3~3.1 1.8~23
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Table 5. Comparison of Sediment Oxygen Demand (SOD) between different region in the freshwater sediment.

Site Experiment condition SOD (mg O, m™2d™) References
Lake Paldang Laboratary 337.8~881.0 This study
Lake Chungju Laboratary 143.0~969.1 This study
Lake Onondaga Laboratary 820~2240 Gelda et al. (1995)
Lake Ton-Ton Laboratary 1240 (mean) Sommaruga (1991)
Lake Gachang Laboratary (batch) 30~459 Yee et al. (1995)
Lake Nuldernauw Laboratary (batch) 900~ 3600 Van Luijin et al. (1999)
Nagdong River Laboratary (batch) 1220~ 3400 Jung and Cho (2003)
Catfish Pond In situ 1910~6820 Berthelson et al. (1996)
Lake Paldang In situ (bateh) 40~300 Gang and Song (2000)
Seognam Stream In situ (batch) 2480~5330 Go and Jung (1993)
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Table 6. Pearson coefficient of regression analysis between hypolimnetic water qualities and characteristics of sediment
with SOD in Lake Chungju (CJ) from May to November, 2005.

Lake Chungju

(In5,7,9,11) (In7,9,11) (In7,9) In all sites
All sites St. 1 St. 2, 3,4 St. 1 All sites May Jul. Sep. Nov.
Sediment
Organic matter -0.61* 0.24 —-0.40 1.00* -0.52 0.39 -0.55 -0.63 -0.19
TC 0.18 0.16 -0.02 0.29 0.28 -0.69 0.38 021 -0.98*
Clay - - - 0.39 -0.38 - -0.68  —0.60 0.88
Interspatial NO;-N - - - 0.37 0.41 - ~0.33 0.99* -0.26
Water content -0.10 0.14 0.29 0.76 -0.44 0.59 -041 -0.50 0.96*
Solid 0.10 -0.14 -0.29 -0.76 0.44 -0.59 0.41 0.50 —0.96*
Hypolimnetic water
Temperature 0.78%* 0.96* 0.72%% 0.93 0.88**  —0.70 0.90 0.91 0.96*
DO 0.23 0.12 0.01 0.85 0.81%* 0.74 0.96* 0.76  —0.96*
TOC 0.28 0.26 0.15 0.52 0.76* -0.85 0.81 0.88 0.20
POC 0.34 0.36 0.24 0.59 0.66 -0.82 0.65 083 -0.35
DOC 0.05 -0.01 -0.14 0.29 0.91%  -0.85 0.95% 1.00%*  0.56
TP 0.55% 0.19 0.63* -0.43 0.07 -0.95% -0.56 0.77 0.78
DTP 0.55% 0.97* 0.51 1.00%* 0.83* -0.86 0.95% 0.76 0.94
POP 0.79** 0.98* 0.79%* 0.97 0.76* -0.17 0.79 0.79 0.97*
DTN 0.20 —0.40 0.22 —-0.36 0.18 -0.38 0.68 0.67 -0.19
NO;-N 0.72%* 0.52 0.68* 0.66 0.65 0.62 0.80 0.85 0.42
NH-N -0.67** —0.46 0.75%%* -0.54 -0.56 0.05 0.30 -0.98% 0.80
*significant at the 0.05 level (2-tailed)
**significant at the 0.01 level (2-tailed)
52 AHENE AN 23 255 SOD: AR & 94.0% W& A8t x stget ol FAIM = BT
£(r=0.78, p<0.0)F =& A#AA=2 Jehjon = 59| SODg} #7]% Fake] fARRE W3t F4E e
3 797 9¥ell= AFF $2(r=0.88, p<0.01)3} A3 87122 277} SODS] Wizl oJgke nlAl: Aoz

N

o] A veht QZol FAEE A7) 7€ 99 2F
39| SOD: Al 29 4% IA B2 Hloz B
eIt} (Table 6). Seiki et al. (1994)2 SODel| W3l &%=
9] e3gke] 7K = 10°C o3} -L=ol| M= SOD7} A<
A3 st B QF A= A A >
=2 o] T Aoz vElor, of M0mz $4] 0]
Z-2 CJ-St. 18] A% o2 Aol vl $& SOD e
el A g 520 ofskg Wigly] wEgl Ao
HrE o} (Fig. 3, Table 6).

Moore et al. (1996)2 =& Z29]

Aot EX el 23 718 vl o8
AR3IHA R =, o] EX 82| A o) 95
Aoz BTEI gt} (Bostrom et al., 1982; Chau,
2002; A %, 2003). 7} 4(2000)-2- #w}3 o] SOD:=
AR ES] o HAE =zl Aba 3hake] of ko]
a3 slgon, 27] 308 Tt B3 §HZ29 Al
LF= v|lwsld SOD7E 4= AA AlLA T2 63.8~

}\‘]:/\.E_

L

Rolvh(Table 2). $53 HAES] {718 2 6.2~
11.3% ¥z 233 A5 $718 =l 714~10.7%
Wejno} ok At Bkt on 2atolrt 24| o
g CJ-St. 1| A= 749-7] o]3al 7,99 1140)] §7]
el o]

EH g {718 gheFe] SOD| ke
wiokh e A 2ARA] 7189 A A1) SODS) H71E
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o ATE el §71ETEel viE 22 5o o8
7A]late] odsfe] 2 7oz viel}ch(Table 6).

A3 (2003 EHHE YARA 0] AU AS, T
S, S71 53, 2= Sl sk S, ofEdt HA
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o, A ghepel B AAelA A AAue} SOD7}
o} Qwzo] HHBE s suge] A5 u)Al

T wwskeeh ol ATelN B 2330 54
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e e, $55004 09 CISt1¢ Aslsh
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Fig. 3. SOD, water temperature and DO of hypolimnetic
water in Lake Chungju from May to November,
2005.

53 HAE Y clays} siltd] tefo] 23 53
t} oF7t kel (Table 2, 3). BF5o] AL =
clay$} silte] ko] PD-St. 13} PD-St. 204 =% SOD
o} dHE e AE Ve, HAES] A F clays)
silte] FAlo] SOD] Z7}e] 432 m|Ad:= Chau
(2002)9] QAT Azpeb= AR dsieth o)A AFA
Zro] 2 3}AY 349 TREY A FF30 93
EAEe) wate] Alsly] Wil HAsts A8 A
o] ¢137] wl <l Aoz FA=

33 A AAHT 347 Ho] IAAEHE 53
ADDAE AR Faig o), BgsA 20 §
AR 693 9ol EAE] 718 e SOD
o] Z3bo] vt A VEpE Aoz Hol A3
9] A% FHEQ {7]E o] SOD2] Hso|
n)d Aoz AL} (Table 2). 1199 A4 4718 &
o] Eorol® o] 643 9Yo vjd] FA3F] UHot7]
w-Fol] SOD7} @A Jepd 7oz wagld. £3) PD-
St. 1(FFY el vs A= v HdofAele] PD-

St.29] 7$- 4% BOD; 3t ¥ 2224 o 5=} &
A% $71% 97 bbbz 693 9%sl SOD
G $AHE 278 ehlen] 1199 A4 e e
Beod, AR £ E £5 7B HHE &
7% Bl v Jske wAH ol BhA] SODE %
£ "R Aoz o

@8 PD-St. 18 A3 64l 9Uel ula BOD; 3ol
ool e E73ka SODE o sttt oA AL 6
93} 999] 42 BOD; = $71%2] 79| 2hololAl 7]
ke Aoz FAHGD F 699 A Avtz AT F
qF 2tz 5 F7189] 7192 R FedAM £
g §7)18ey ubde) 94€9] A$ JEE Ao
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F47189 7I1fee was F229 of S
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A=go] ZrlsHA Hd FRAFY 72 % Any
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1989; ¥ %, 2000). & A|EEFIE AHA S| 7€ ¢
AzAl J7kel7) ®@Ee] SOD| F7lel JF§FE WA=
Aoz FAAT $71E AAEA EH B FREE A
EZHAE 52 R 90 FiEHE EF E AE
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E OA7] o] 3ol NH 423 43 F7kste A
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ZE9) ko] Y&4F N, P o Sio] £&7e] AAH
oz Z7}8l= 7 (Cowen and Boynton, 1996; Cowen et
al., 1996) 02 4ejA] gt} wlehx] PD-St.lejA] 94
429 2229 o 357} FA3] Z718le EX32) SOD
2ok Ge mEe Aoz 39R.

a8k E2F-3 A E AE249 PO-P(r=0.79, p<0.01),
TP (r=0.55, p<0.05), DTP (r=0.55, p<0.05), NO;-N
(r=0.72, p<0.01) 5°] SOD&} ¥ o] F#E el
31, NH,-N (r=-0.67, p<0.01)¢}= &9 Ao nyo
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