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COD Pollutants Load Estimation Schemes in Lake Shihwa and Incheon
Coastal Zone
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Abstract : For the concentration management in COD parametets, it requires the measurement and estimation of
the COD pollutants load (hereinafter PL) in the watershed. The estimation method of the PL, however, is
provided only based on the BOD parameters. The development of COD PL estimation schemes is expected to
execute total PL management in coastal zone and needs to more observation and much time. This study provides
COD PL estimation schemes using statistical information about ratio analysis with COD & BOD concentration
of rivers and drainages of an industrial complex in Lake Shiwha and Incheon Coastal Zone watershed. The COD
PL is computed with ease by multiplying the conversion factor, which is calculated as the sum of the average and
1 to 3 (safety factors) times standard deviation. The conversion factor of Lake Shihwa and Incheon Coastal Zone
is estimated as 1.7, 2.3 and 2.9 with respect to the safety factor 1, 2, and 3, respectively.

Keywords : COD pollutants load, BOD pollutants load, BOD vs. COD ratio, conversion factor, safety factor

L7 o 2

SEEANEE Lo he SHYEAEATL TR ALk
2 27t5o] sl SunlsdElte gt
A8 SR 23) 0 B APsle] SR E el 9l
© Agelrt. sl SR T = AR Y coastal
watershed)ol}A2] @ GHsl=F Ta)et 2340 FAVE
o} 2} Sﬂod"é_]ﬂ}a]-‘: COD &5, 3k 42 e
BOD(COD &% ZA}- 4 F3)yd5o 8 33l 3l

7] ol ol LASh= L @RelF FAL 54
AZoNA BOD LG8k Fagubdlol] thet A7) thi
BS A8l ok, 3, TN, TP §5-<] eg9ysls +
Hupg e 1, B, Y BF FEOE AT 5 9
U oR faso], B dAfdME Astyt.
ey, o] A#e], F coD T FETE 9
HME 49 COD Q@31 ZAL-FHo] "asht &
A FAolMe] B QAR T PRI Ao
BOD 71E0.2 AAHo| SlE AAoln, 8ol A%y

gl

._‘

*ST e A+ AN AP E B (Correponding author: Bum Jun Cho, Coastal and Harbor Engineering Research Lab., Korea Ocean
R&D Institute, Ansan PO Box 29, Seoul 425-600, Korea. bjcho@kordi.re.kr)

262



A8k 2 el egte] CoD L @RS =37 263

25 3317 913 CoD La7atz 494 7
2 A7te] 488 AR dadEct. Sy
7L AF3 8 A8l ME coD L.aRaty F
HE ALl AFs HaFAsAA A-E 9218 ol
g3l Aol cob L gFalk U S AT
ga7} sld.

B A= Alge © lHdt R SR 2 F
hill4= COD ¥, BOD % H|-&2[Fd0 g 544
495 0|83t COD L 9H3t% 4S5 BOD
BRI FHAANE o83 Alksle WS AABlE
L 2Fo g 3

N oto o

2. COD CHH| BOD H| 8 &4 ghH

BOD(HE3}EHA Ak a-pak, Ashsy a7 &
e 5714 2sA viEe 52 2 585280 9
3l Al Akl 4E s WHEELYTA
A by A sgho g By} go8 47|18 ode 4
o) o] &5 T2 3 2 A Fa73) g=of 3
it Wi, CODEIEH Aba 73 88 A &
PADE, FAFNEE 5T o183 AniEE
9] kg 38tz o 2 A= WAL AT,
Aeghog a7} ola} i e 34, 34 &
718 k9] 249 o] &5 Wiou} AstA o upel ¢
A7} g2A Jehde 497 Bon, fehvelie &
A HYNNLEL A AR 2 WS FRoF Blal
AE AFoltt. CODHEEG A718 2¥A8) 2 BOD
BESE Ba7) 73 4718 S89AR) TEEHde
TEAQ Aozt Ao, FHFABe]ol= BOD 3, 3
o A o= COD FE-2 o]-8311 9 BOD 2%
Hapg ko] sjol = 2] 7] w9l BOD &=} COD
SEo| v 2 HlE B4 B3 g a7t
L3 3ol

2.1 E4xt= 2 A=EXH
T

e
ra
-+
2
R

Ir
2
Al
.9{_':
e
!
ol

>
o
Lo,
4r
i

i
2
=
o

TRl U FRULL FRHOE HobY 5 ¢

5 =
g3 E8PA% WA 28] (water.nier.go.kr/weis/ YA AlF
e U LASHRRE AFESIGH. AlEks 2 QA
Sk f-99 skd P A EEH, vhEA, A=A 2 5

=

AR, v

A el 1270 A QAT QA
YEH(D~(4), QPHFTH5&6), Al3tae, e

JAGETY, a7 2 ST FAFHA
FE o]&3te BOD Wy COD H&S #43tt). 9
9] 167} A FAA 57137 QAT S A9, &
Aof) o] FASAAF L] 8717 1998 1420053
12801t} £71H9) 4717k 2000 19~2005 12€
ola, ¢lxlFere] 2A712ke 2002d 1€~2005d 12¥9]
ok Agks " QlAAt §-499] 167] ABSAR ] 9
Z)%=E LANDSAT 213978 A1l A28k tHFig. 1.
FAZE, egis.me.go.kr/egis/).

2.2 BOD L] COD sZH|E S 4Y

A8tz 9} 1A A F99] 167] AHY ZE cop}
BOD ¥EAE /M4E 145670018, BAld] A8 28
A BEAEE £XUE Fig 29 A28 34,
COD/BOD %8189 B 1.350)3L, ¥FA27} 1.32
ot} &L}, COD/BOD Bl& Alatg oA o] dz5
(Outlien® FHE= A5 7F 542 JH9 H7)(Bias)S
Suakaly] Wl Bl ol A2 E 223l -9l tiale] A
Q1 AR AABIHTH Table 1342). ol dABE A8}
7] A-F AkE 33 A .08 283 A
- 242 2,67, 1.722 A= 31k

COD/BOD 5% B1g-2 3)8t#| o2 Bal7lsehHEs]
Aoy fr1E AEstE o2 Fi/tsd f18Y v
2 2 @ 4 Aot o] gtol 18t 29, Asks E <l
At f99) a1 ¢ Feldo] FHE FU1E AR

Fig. 1. LANDSAT Image in Lake Shihwa and Incheon Coastal
Zone.



264

500

BOD, COD Concentration (mg/L)

601 801 1001
Data Number (n=1,456)

Fig. 2. Line Plot of the BOD, COD Concentration Data.

1201 1401

o] eI o2 Ridle drT} FsHog Rajs= &4
o] Brh= oulolt}. B2 1K} oW AEEHo T
= gl gtz RefEe YR Bue As
o) g},

el 232" 1670 A2 FolA COD/BOD B £-9]
7P A JERd 22 A ad iRETE ) AFeR
Boulgo] 24z} 3.573% 2.02019, 71 A e X
2 QA5 63 FAnlaT AFOE HiHlEo] 0.60
7} 0.620]t}. BOD 57} COD L2 A4 vehd
A& o] T AA olejel] gt FYA
2 ARG TY X FHo|t}.

=717

Table 1. Statistical Information of the COD vs. BOD ratio
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Statistical Parameter Mean Standard deviation Sample No.
Qutlier removal Outlier removal Outlier removal
Stations Before After Before After Before After
Incheon Industrial Complex 1.77 1.58 1.30 0.97 47 45
Gongchongcheon 1.78 1.64 0.89 0.65 96 91
Incheon Local Industrial Complex 1.49 1.38 0.74 0.46 95 90
Banwol Industrial Complex (4) 2.02 1.64 2.19 0.82 96 91
Banwol Industrial Complex (3) 1.07 1.04 0.52 0.41 96 91
Banwol Industrial Complex (2) 1.04 0.98 0.39 0.25 96 91
Banwol Industrial Complex (1) 1.40 1.34 0.49 043 96 91
Hakik Drainage Basin 0.87 0.81 042 ' 0.33 96 91
Incheon Industrial Complex (5,6) 0.60 0.59 0.19 0.13 94 89
Shiwa Industrial Complex 3.57 3.01 3.07 1.89 96 91
Banwol Coating Complex 1.43 1.35 0.54 0.44 95 90
Banwolcheon 1.59 1.49 0.65 0.51 94 89
Jangmansucheon 0.76 0.68 0.46 0.31 96 91
Seunggicheon 0.93 0.85 0.47 0.32 72 68
Incheon Namdong Industrial Complex 0.75 0.73 0.18 0.16 95 90
Songhyeon Drainage Basin 0.62 0.58 0.25 0.20 96 91
Data (Total) 1.35 1.13 1.32 0.59 1,456 1,383
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Fig. 4. Histogram of the local COD vs. BOD ratio after outlier removal.
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Table 2. COD Pollutants Load Conversion Factor in case of
Outlier Removal

Safety factor Conversion factor

Stations @ wta-o)
0 1.58
Incheon Industrial 1 2.55
Complex 2 3.52
3 4.49
0 3.01
Shihwa Industrial 1 4.90
Complex 2 6.49
3 8.68
0 1.13
Watershed of the Incheon 1 172
Coastal Zone and Lake ” 231
Shihwa (Data Total) )
3 2.90
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