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Estimation Error Analysis on the COD Loads due to the Sampling Intervals
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Abstract : The change patterns of the water quanity, water quality(WQ, exclusively COD in this study) and
monthly / annual pollutant loads(PL) estimated using the daily effluent discharges and WQ measurement data
are analyzed in the Nakdong river estuarine seadike. The contribution factor defined by the ratio of the water
quantity range and WQ range shows that the PL pattern in this estuary is classified as the strongly flow(water
quantity)-dominated situation. The estimated PL(EPL)s with respect to the increasing sampling periods, e.g., 2-
days, 5-days, 7-days, and so on, show that the mean values of the EPLs remain nearly same, whereas the standard
deviations of the EPLs have an obvious increasing trend. The PL values using the monthly-averaged water quantity
and WQ measurement data could have approximately 100% estimation error in annual mean and 300~400%
estimation errors in summer season because its confidence level is relatively low. It is recommended that the PL
should be estimated using at least 10~20 day interval data sets and also the water quantity(river discharges) and WQ
should be measured at the intervals of at least 1 day interval and 5 to 7 days, respectively in summer.

Keywords : pollutants loads, estimation error, sampling intervals, contribution factor, Nakdong river estuary

LM 2 3k 719 29 HaEE JEsA 2] 93
M Soge wiEsls eRRAY o FAR 0 5 - 5

qiekaiele] @AMt PPl ek g Al T Fuk £ L 549 AR - B WS
Aol g 1A= ), 2 Satel A m WS WIE ¢ = WIER PEEolof ek T2, @
9] dloore] ekl thek A - FAel ek A FYE T Qe oakE 2 g 9 lge
opd ul BRTF oAYHY Tl FRF FRL AT AT Aol FPe] A W HHEe] e 4

#9h 3)] oFl - AN A T2 2 4] A2 (hycho@kordi.re kr)
#rghor ] kel gl A ‘?ﬂl'?ﬂ:rLE'— i A 4=+ (Corresponding author : Beom Jun Cho, Coastal Engineering Research Department,
Korea Ocean R&D Institute, Ansan PO Box 29, Seoul 425-600, Korea. bjcho@kordi.re.kr)

w3 F A Y AN LA 2 AU A4 (yhkim@kordi.re kr, Young Ho Kim)

266



=)

= glo] 9 ISARE o] g3t FHse A7) i
-5 A5kl UTHDai et al., 2000; & 5, 2004; Cerco
et al., 2004). 04*1411 AR} 7FEA FAARE
st e - A A AR 48] ié%‘—%}%&
ok A= °‘9_Ur,*c} A7} w2 Aol = 2
2R3 o] QITHE 5, 2004). 31219 23S o
3l7] $lsto] $@§ LRl & RXFL 7}A] a1
ZAg-ol= st s gARIS) ol So] Brbssh, &
2 ‘ﬂ'“?éﬁ A 5 Q7] wiel] @75k
oA TR A2 3 wis) oS
AF1e] ARl IREA] ool vl St
2|8} 1 %M(& A, 1998, 1999; % 5, 2004).
57 Agtalel el COD .38 4 24k
%—‘E‘ﬁﬁi 15]5F(318 7Feet 2P el mE 77
g e REA ANE FAH O FHBT & AT
FrAABALNA FElEkal Qs o
Pk A58} s Frabtoll A Al
A

3

0%0

M;E_o#o

m]o

oo Mg orlr A O

rﬂ
o,
=

-LO
g
N
)

A1A

shaL, #5714 18] AR5 ol gslo] 34 LAt

RS eqielgow 7MY, 71 LanelE 71

o5 z7ke] P53 thalo] Al e ialgt 71
15

2.1 LEE5HFH WY
QPFBIHPY A (1) 2] QP T2 (02 +
2 293 4= 9lti(Thomann and Mueller, 1987). %}
FAL] ATHARI Wk} §li= 73-9-(steady state)olls=
Al UEARE o] &ato] edskE FEee H‘*ﬂ
W EAZF glo), ik 9 eale] AIRFARL ®igkT)

Table 1. Percentage of COD Missing Data

¥ o

rlr o

=770 W COD 2.9

b F4.e4k Y 267

ok
=
|
)
£y
N
A
5z 5
o
o
<
O_
3
8
o
ﬂ 0
2
O,
R
52
‘..
o7

ol et oAkE st
2 e

Blolet 4 (1A S0 BBl 4
A overbars 2.Q3%-3F =4 7)7F9] o)},

P(kg/Day) = 86.4 - Q(m3/sec) - c(mg/L) (1)
P=31[Q() - c(v)] = 02 +(Q'¢) + O¢ b

22 R Cop t=5 13 —E—M.:'_Pg
B o ah=
—,—X]-T_H'ﬂ—‘j"’g_‘if\]i\_%“ uAﬂO]X] ww.wamis.go.kr) -
FEAEA AlFE L o, 2006 ASAFE) WAl
AESE A Alwel wE AREAQL Aok ® FvkE]7) v
T A5k s Zlo R Fet2000d 5EE~ 68 E, 9
T ) G s R e 2RAelAIN
FAEe7E el ARE Ale ol o] g8klth. WAMIS
TS AP SlelME Alm e 9] AR Al
4 FAHT ol UiF £ de g Jlow AR
AR S El SRR ThelM ke
AL AATS AR @A, 2005)0] dEke.
54* W MYFAEFEY A F3o]
% =] s w5k olon, #EAn
Z_E’i A5 (3 F3H ZEAIH] 2, www.meps.go.kr/
tmsinfo/default.asp)stil Sl A& FlA] 200551 ~2006%
S5 (T sHE AR)AIA dSH 0w dEd
COD Y7t FEA % ot} COD LF it s5Ak=e ¥
5717k 2003 1€ 1976 20061 129 3190714 0] Tk,

p

A
N

W F
:ﬁx

o)

¢

mlm R B AL N R )
o
_‘h'.

mb JW o

>

Year Numbers Missing percentage
Total Possible Data Available Data Missing Data
2003 365 177 188 51.51
2004 366 63 303 82.79
2005 365 272 93 25.48
2006 365 333 32 8.77
2005~2006 (in this Study) 730 605 125 17.12
2003~2006 (Total Data) 1,461 845 616 42.16
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Fig. 1. Discharge change patterns in Nakdong River estuary
(2005~2006).
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Fig. 2. COD concentration change patterns (2005~2006).
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Fig. 3. Reference pollutants load change patterns in Nakdong
River estuary.
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Fig. 4. Scatter plot between the pollutants loads and discharge.
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Sampling 2005 Relative Error(%)
interval Min. Value Max. Value Mean Standard deviation Min. Max. Mean
1-Day 286,901 286,901 286,901 -
2-Day 280,832 292,937 286,884 8,559 2.1 2.1 0.0
3-Day 268,923 297,466 287,518 16,116 -6.3 3.7 0.2
5-Day 267,932 305,978 286,901 14,166 -6.6 6.6 0.0
7-Day 250,397 329,851 286,998 29,420 -12.7 15.0 0.0
10-Day 174,287 416,487 286,634 98,591 -39.3 452 -0.1
15-Day 184,525 390,237 287,015 58,169 -35.7 36.0 0.0
20-Day 134,104 470,969 286,398 101,255 -53.3 64.2 -0.2
30-Day 129,984 650,491 286,026 137,082 -54.7 126.7 -0.3
60-Day 107,616 857,762 283,834 179,806 -62.5 199.0 -1.1
90-Day 84,038 1,176,768 281,409 249,933 -70.7 3102 -19
Sampling 2006 Relative Error(%)
interval Min. Value Max. Value Mean Standard deviation Min. Max. Mean
1-Day 389,018 389,018 389,018 -
2-Day 379,466 398,622 389,044 13,545 -2.5 2.5 0.0
3-Day 355,343 429,724 389,880 37,473 -8.7 10.5 0.2
5-Day 351,131 433,948 389,018 30,833 9.7 11.5 0.0
7-Day 292,073 486,339 389,215 74,132 -24.9 25.0 0.1
10-Day 252,170 585,246 388,465 114,329 -352 50.4 -0.1
15-Day 192,942 529,958 389,071 94,035 -50.4 36.2 0.0
20-Day 213,047 678,735 389,588 153,707 -45.2 74.5 0.1
30-Day 105,476 823,593 390,653 197,396 -72.9 111.7 0.4
60-Day 78,909 1,523,595 392,881 390,900 -79.7 291.7 1.0
90-Day 41,833 2,135,996 393,187 516,638 -89.2 449.1 1.1
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