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A Study on Long-term Variations of BOD and COD as Indicators of Organic Matter Pollution
in the Han River. Cho, Hyun-Seok*, Kwang-Rae Kim, Gyu-Chul Lim, Kyung-Seok Bae and
Min-Hwan Lee (Aquatic Ecology Team, Seoul Metropolitan Government Research Institute

of Public Health and Environment)

This study was performed to investigate the degree of long-term pollution at the
mainstream of the Han River by comparing the concentration of BOD and COD from
1975 to 2011. The long-term annual average BOD and COD concentration at the
mainstream of the Han River showed an increasing trend as it flowed downstream
from Paldang Dam to Gayang. The concentration of BOD (r?=0.646) and COD (r>=0.260)
showed a consistent decreasing trend for 37 years. In the case of Paldang Dam, BOD
has maintained a decreasing trend, whereas the COD value showed an increasing
trend after the 1990s. Therefore, a control of non-biodegradable materials in areas
around Paldang Dam is required. The result of the seasonal variations of BOD and
COD is as follows: spring>winter >summer and fall (p<0.001). The time series analy-
sis revealed a strong correlation for every 12-month period. Also, the amount of water
discharge at Paldang Dam has to be systematically controlled because the amount of
water discharge from the dam influences the water quality at the mainstream of the

Han River.
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Fig. 1. Map showing the relevant study area and sampling sites at Han River.

Z|#2 BOD;s (|3} BOD)2} CODy, (°]3l COD)S Al
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7}Ea 87) e 3737H(1975~2011) BOD, COD
o) Hzkh AW - gk FA A= Tables 1, 29} 7o)
okglc}, 7R Fo ¥ BODE: 1.3~6.9mg L to]
3 COD* 2.9~8.1mg L1= el o] BODE
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Table 1. Long-term variations of BOD in Han River. (unittmg L)
"75~'79 '80~'89 '90~'99 '00~'09 '10~'11 Mean S.D. Max. Min.
PD 1.0 1.4 1.3 1.3 12 1.3 0.2 2.0 0.8
KU 1.8 1.8 2.0 1.8 1.8 1.8 0.3 2.7 1.3
JS - - 2.2 1.7 1.4 1.8 0.4 2.6 1.2
DD 22 2.7 2.8 2.8 2.0 2.7 0.6 45 1.7
BK 5.6 4.2 3.5 3.6 2.6 4.0 1.1 7.4 2.6
NR 6.0 4.8 3.6 35 3.1 4.2 1.2 7.9 2.7
YD 8.2 6.6 35 3.2 2.6 4.8 24 10.1 2.4
GY 12.8 11.4 4.6 3.3 2.9 6.9 45 19.2 2.7
Table 2. Long-term variations of COD in Han River. (unitmg L™)
"75~'79 '80~'89 '90~'99 '00~'09 '10~'11 Mean S.D. Max. Min.
PD 23 2.6 25 35 3.9 29 0.7 4.0 1.7
KU 2.6 3.0 3.4 3.9 4.4 3.4 0.7 5.0 16
Js - - 3.8 3.8 3.6 3.8 0.3 45 31
DD 3.0 3.8 43 45 3.9 4.0 0.8 5.6 2.0
BK 7.1 4.9 5.0 5.2 4.4 5.3 1.2 9.6 3.9
NR 6.8 5.2 5.1 55 5.5 55 0.9 8.2 4.0
YD 8.7 6.4 5.0 54 4.7 6.0 1.6 11.3 4.1
GY 15.8 9.7 6.2 5.7 5.3 8.1 3.6 18.1 5.0
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Aoz el (Fig. 3). 1% CODE=2] 7% 1994
e oz e Ae uslet dee
AL fE 718E T2 m%
2l A|H e HH*MEH rof| oefg WAl Hi=d |
A 472 ExAAE (%%h EL‘r'd, A,

34 oz v B B ARl f71EE Alelsh
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Fig. 2. Long-term variations of BOD (a) and COD (b) from Paldang Dam to Gayang.
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Fig. 3. Long-term variations of BOD and COD from 1975 to 2011.
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Fig. 4. Long-term variations of BOD and COD at Paldang Dam.

Table 3. Number of sewage treatment plants in Seoul.

(units: 10,000 ton day 1)

76 '"79~'84 '85~'89 '90~'91 '92~'93 '94~'95 '96 ‘97 '98 ~Present

Jungnang 15 36 111 121 136 146 146 171 171
Tancheon - - 50 60 60 75 75 85 110
Seonam - - 100 100 100 100 100 150 200
Nanji - - 50 50 50 50 84 100 100
Sum 15 36 311 331 356 371 405 506 581
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Fig. 5. Monthly variations of BOD and COD.
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Fig. 6. Seasonal variations of BOD and COD.
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(a) BoOD Autocorrelat ions
Laa Covariance Correlation -19876543210123456789I1 Std Error
o 0.029511 1. 00000 | [oossssssssssnsnrnans 1 0
1 0.011321 0. 38360 I |wwwwwwww I 0.050315
2 0.0061686 0.z0902 | |wnew I 0.057242
3 0.0027406 0.o09z2a7 I | == I 0.059143
4 0.00022592 0.00766 1 1. I 0.059511
s 0.0011641 0.03945 I |=. I 0.059514
=} 0.00054907 a.om a6l | I . I 0. 059580
7 0. 00096395 0.03266 I I=. I 0. 059595
8 0.0010909 0.03697 | I=. I 0. 059640
a =0. 0002400 -.00813 I P | I 0. 059698
10 -0.0027000 -.09149 I ww| I 0. 059701
1 -0. 0028005 —.09490 I ve] I 0. 060055
12 -0.012113 -.41044 I eeesseww I . I 0.060433
13 -0.0028673 -.09716 I | I 0.067120
14 =0.0002107 -.00714 I I I 0.067475
15 -0.0000345 -.00117 I I I 0.067477
16 0. 0010295 0.03489 I |- I 0.067477
17 -0.0007227 -.0z2449 I I I 0.067523
18 =0. 0009820 =.03327 I - I 0.067545
19 -0.0007191 -.02437 I I I 0.067587
20 0.00048147 0.01631 I I I 0.067609
21 0. 0013860 0.04697 | I« I 0.067619
2z 0. oozes4a0 0.09773 I |*= I 0.067701
23 -0.0000113 -. 00038 I I I 0. 068058
24 -0. 0009582 -.03247 I -| I 0. 068058

(b) coD Autocorrelat ions

Lag Covariance Correlation -198765432101234567891 Std Error
o 0.0209354 1.00000 I | wennnnnrnernnennwnwnw | u]
1 0.0098464 0. 47036 I [oarasnasns I 0.050315
2 0. 0063082 0.301354 I [*eesne I 0. 060430
3 0.D0D25209 D.12042 I [oe, I 0.064122
4 0.0013607 0. 06500 I |- I 0. 064692
5 0. 00056207 0.02685 I I= I 0.064857
=1 0.0012570 0. 06005 1 = I 0. 064885
7 0.0027464 0o.13119 I |»ww I 0. 065026
=] 0.0021647 0. 10340 I | =w I 0. 065692
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21 0. 000488835 0.02335 I | I 0.071594
22 -0.0012037 -.05750 I *1 I 0.071613
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Fig. 7. Seasonal tendency of BOD (a) and COD (b).
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Fig. 8. Relationships among BOD, COD, and Outflow of Paldang Dam.

Table 4. Correlation coefficients for environmental para-
meters of the Han River.

BOD CoD Outflow of PD
BOD 1
COD 0.779* 1
Outflow of PD —-0.276 —0.318** 1

*:p<0.001, **: p<0.05

o} (Fig. 7), o] &7£5<] BOD, COD7} 1249 F7]=
73t AABA 7Y 9lx ATz A F71Ad ] e
el 7 o]} (Yoo, 2002, 2004).

A A17]¢l 1977 (309CMS), 1982 (290CMS), 1992
J (362CMS), 19944 (276CMS), 2001 (312CMS)<] 3t
4B+ BOD, CODsx= Fo|wistel IdHe] Wik
o] wokel A]7)el 19874 (899CMS), 19901 (L0BOCMS),
19954 (722CMS), 19984 (714CMS), 20113 (870CMS)
°] §7}R50] BODS} CODE%= Zo|w 32 u]ws|nm
e wieel weas WEFe) BODY CODFx
B Yol e e A E4F wolAe AYE
X o]3 gt} (Fig. 8). Pearson AA&A]| 4 BA1 74

B A3 BODe}k
COD: %e] 494 (r=0.779), BehiFek} BOD, COD

= Z+7 r=-0.276, r=-0.3182 92| AHAS ®T}
(Table 4). w}e}r] F3A o) wrfaps 37 Ao ofaks
) 4 gl7] wEel R4l 2ol Bed Aoz At

2 ¥} (Cho et al., 2003).
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