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Forecasting of Stream Water Quality by ARIMA Model
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(Manuscript received 31 December 1997)

This study was carried out to develop the stream water quality model for the intaking station of Kongju
waterworks in the Keum River system. The monthly water quality({total nitrogen and total phosphorus)
with periodicity and trend were forecasted by multiplicative ARIMA models and then the applicability of
the models was tested based on 7 years of the historical monthly water quality data at Kongju intaking
site. The parameter estimation was made with the monthly observed data. The last one year data was
used to compare the forecasted water quality by ARIMA model with the observed one. The models are
ARIMA(2,0,0)x(0,1,1),, for total nitrogen, ARIMA(0,1,1)x(0,1,1),, for total phosphorus. The forecasting
results showed a good agreement with the observed data. It is implying the applicability of multiplicative
ARIMA model for forecasting monthly water quality at the Kongju site.
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Table 1. 252 Mol A=y Y8 TN 5% (L$]: mg/ 1)

B d= 1990 1991 1992 1993 1994 1995 1996
1 1.54 76 .82 2.92 2.17 4.18 6.08
2 1.31 .69 .84 3.03 2.25 2.15 6.67
3 1.12 .69 .91 3.16 2.37 4.82 6.77
4 .99 .83 91 3.46 2.39 5.93 5.41
5 .99 .86 .93 3.61 2.34 5.31 4.67
6 .84 .87 ! 91 3.85 2.11 5.31 4.84
7 1.20 .95 .82 4.11 2.36 5.11 3.85
8 1.14 .96 .88 4.21 2.37 3.75 2.96
9 .85 .88 1.21 4.23 1.68 3.51 3.50
10 .84 .86 1.51 4.28 2.05 3.71 3.95
11 .82 .85 1.91 4.14 1.91 5.26 5.36
12 7 .83 2.03 2.14 1.16 5.51 5.71
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Table 2. 25214 =¥ Y TP 5= (F9): ng/ )

2 A= 1990 1991 1992 1993 1994 1995 1996
1 .03 .02 .04 .13 .09 .18 14
2 .04 .02 .04 .19 .09 .18 .21
3 .04 .02 .05 .22 .09 .18 .27
4 .03 .05 .05 .24 .10 .19 .33
5 .04 .05 .05 .24 .10 .21 .32
6 .04 .05 .06 .25 .08 .16 .31
7 .04 .06 .06 21 .09 .13 .16
8 .04 .06 .07 .25 .08 .14 .16
9 .04 .05 .07 .23 .42 .09 .19
10 .03 . .05 .07 .23 .34 .09 17
11 .03 .05 .08 .21 .46 .14 .16
12 .02 .04 .09 11 .17 L .14 .16
SFTN SFTN
1.0 10
5 5
0.0 0.0
-5 Confidence Limts -5 __ Confidence Limas
5 4§
2 1.0 -: P q -0 ey v . eyl .:oefﬁcwri
Y 5 9 13 17 21 25 20 33 1 5 8 13 17 20 26 20 33
3 7 1 15 19 23 27 3 38 307 1 15 w9 o 2T N 3
Lag Number Lag Number
Transforms natural iog Transf natural log, | difference (1. period 12)
SFTN B3FTN
10 10
s 5
0.0 0.0 jll-l-l—""qr—“—-‘l-""rv
.5 ___ Confidence Limits -8 —_Comaonu Limits
w w
2 10) e ———— - -Coemmm 2 10 —— -r
t 5 @ 13 17 21 25 29 3 5 9 13 w7 o 23 3 B
3 7 11 45 19 23 27 N 37 %1 15 19 23 21T 38
Lag Number Lag Number
Transforms: natural log, o o T naturel log, . (1. petiod

Fig. 1. 52149 AlA, v]AAd Axpided & 27| 4 H=(TN).
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