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ABSTRACT

This study have been conducted to analyze the feasibility of establishing Contamination Warning System(CWS) that is
capable of monitoring early natural or intentional water quality accidents, and providing active and quick responses for
domestic C_water supply system. In order to evaluate the water quality data set, pH, turbidity and free residual chlorine
concentration data were collected and each statistical value(mean, variation, range) was calculated, then the seasonal
variability of those were analyzed using the independent t-test. From the results of analyzing the distribution of outliers
in the measurement data using a high-pass filter, it could be confirmed that a lot of lower outliers appeared due to
data missing. In addition, linear filter model based on autoregressive model(AR(1) and AR(2)) was applied for the state
estimation of each water quality data set. From the results of analyzing the variability of the autocorrelation coefficient
structure according to the change of window size(6hours~48hours), at least the window size longer than 12hours should
be necessary for estimating the state of water quality data satisfactorily.

Key words: contamination warning system, outlier, high-pass filter, linear filter model
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2014/12/31 717F B9k £e9le] 24 dlol8E 47
shelck aem Y A dold S AW A

A4S ol &l ARE =4 HolHs

glojgl Yol 22311 = =

LEE o] &9 =3 5 oA 9 2 9 HAEALS

At 18)ar vl=r 4% 9 SNLO| 35+

A 4 HlolH g9 e RRREA AEEHEE Q=

Ay HEo] 84S 1zety] ¢l Aol =3

233} H Sof 3t 2}7|FEAKautocovariance) TLRE

sAstal 7k 54 g Agdy 2EE 55tk
o

4, o7 7ot % E9

4.1 =% flo] =

Table 12 A2

W72 Y C AL RNE 4

g
e pH, HE B RS HolHEe Higt 7EE

AFS HERd Zelth

YA O WF p, BA 55 2

Table 1. Statistical characteristic of water

A= 9] 95%9]

quality data set

[LENay [y J\
%

Al 2] 7H(Confidence interval)2 p + -5 = veld
n

Jn
4> QJtH(Alfreodo and Wilson, 2006). wahA Z} 4%
tlolE]E2] 95% A= -7 4g st = pH 7.24 ~
7.25, EF% 0.04 ~ 0.05NTU, 22924 0.78 ~ 0.79mg/L
24 7t =4 dlolElE9 A =Xl
ol A Baed W Al deE AV S U
st oz gkt 4= Qi)

pH, == 3 3h7d
A7) Qe =HE E o]
A% & dE A5 Bdn BEA
% 1 AE Fig 19 ZA5HTH

Fig. 1(a)°] =AISH A3 o] pHO| Y H=3)
2 6.89~7.502] WM $lof|A Extgon, 19~9¢Y 7|7t
A&HR o7 Gashs A Uett 99 o]Fof=
Al S71ehe A= YEtWdth Fig 1(b) 2 Fig.
loE 8= 2 FFd4e] 9 Hage] Hsks =
AlRE Aer grol dgd #5ge 1E~6d 7|7t
0.03~0.04NTU, 79€~8Y 7|{tol= thh Z7}381o]
0.05~0.06NTU HoJoj A HEstgdon, Aaadie] ¢

Range L Confidence interval*
Mean Variation

min max Lower Upper

pH 0.00 7.65 7.25 0.091 7.24 7.25

Turbidity 0.00 1.00 0.05 0.004 0.04 0.05

Cl** 0.00 2.10 0.78 0.006 0.78 0.79

*significant level, (v=0.05, **Cl=Free residual chlorine
Table 2. The results of t-test for water quality data set
pH Turbidity Cl*
t-value P-value t-value P-value t-value P-value

Jan-Feb 32.0 0.00 -2.8 0.00 24.3 0.00
Feb-Mar 6.1 0.00 3.7 0.00 11.8 0.00
Mar-Apr 10.8 0.00 -5.6 0.00 24.5 0.00
Apr-May 26.7 0.00 44.0 0.00 -55.5 0.00
May-Jun 45.2 0.00 85.6 0.00 -122.9 0.00
Jun-Jul 85.0 0.00 -137.6 0.00 67.9 0.00
Jul-Aug 75.4 0.00 10.3 0.00 30.4 0.00
Aug-Sep 169.8 0.00 -70.3 0.00 -6.4 0.00
Sep-Oct -158.5 0.00 -105.7 0.00 -326.9 0.00
Oct-Nov -42.7 0.00 398.7 0.00 -9.2 0.00
Nov-Dec -46.5 0.00 121.8 0.00 318.1 0.00

*Cl=Free residual chlorine
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Fig. 1. Monthly changes in water quality data set. (a)pH, OB AFslRt o] FA7E WA 73 oleloA=
(b)Turbidity, and (c)Free residual chlorine. Bar plot A o5l Azl ol Bxs YelfQitt 31X
=,
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Fig. 2. Plotting of time series for water quality data set(solid line) and noises(point). (a)pH, (b)Turbidity, and (c

Chlorine.
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