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Abstract

The correct estimation of the daily or hourly urban water demand is required for the
efficient management and operation of the water supply facilities. The prediction of
water supply demand are regression model and time series method, the optimum
ARIMA (Auto Regressive Integrated Moving Average) model was sought for the
daily urban water demand estimation in this paper. The data used for this study
were obtained from the city of Kwangju, Korea. The raw data used in this study were
rearranged 15, 30, 60, 90 days for the purpose of analysis. The statistical analysis was
applied to the data to obtain the ARIMA model. As a result, the parameters
detetmining the ARIMA model was obtained. The accuracy of the model was 2% of
mean average error and 12% of maximum error, except an accident or suspension of
water supply. The developed model was found to be useful for the practical opera-
tion and management of the water supply facilities.
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Table 1. Water Use Classified according to the
Using Purpose in the City of Kwangju
for the Year of 1994

Usage | Domestic |Industrial Commer- |Public &
Year use use cial use etc.
1989 68.65 4.17 22.65 4.53
1990 69.57 3.87 21.78 4.80
1991 69.04 4,17 21.52 5.27
1992 66.92 5.68 22.02 5.38
1993 68.45 3.75 22.54 5.36
1994 69.78 4,32 21.12 4.78
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Fig. 1. Variation of Daily Water Use in the City of
Kwangju for the Year of 1994
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Fig. 2. Autocorrelation Coefficient of Daily Water
Demand in Kwangju for the Year of 1994
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Fig. 3. Autocorrelation Coefficient of Differenced
Daily Water Demand with Second Degree
Lag Time
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Table 3. Correlation Coefficient between the Nor-

mal Distribuion Function and the
Residual Resulting from Differences be-
tween the Estimation and the Actual

Water Demand

Model Critical
Name | No.1 [ No.2 { No.3 | No.4 | Level Remarks
Month a = 0.05
February |0.920{0.921(0.918|0.860
April 0.930]0.92710.921 [ 0.932
0.938 n=15
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Fig. 4. Estimation of Daily Urban Water Demand
Using ARIMA Model for Februrary, 1994
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Fig. 5. Estimation of Daily Urban Water Demand
Using ARIMA Model for April, 1994
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Fig. 6. Estimation of Daily Urban Water Demand
Using ARIMA Model for July, 1994.
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Fig. 7. Estimation of Daily Urban Water Demand
Using ARIMA Model for October, 1994
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Table 4. Errors of ARIMA Model Estimating the Daily Urban Water Demand for the Year of 1994

Month Model. No.1 Modeli No.2 Model. No.3 Remarks
Max Min Ave Max Ave Max Min Ave
February| 11.4593 | 0.0141 | 2.3990 | 11.4250 | 0.0084 | 2.4013 |11.7121 | 0.1278 | 2.3881
April 5.9026 | 0.0606 | 1.8546 | 4.2753 | 0.0384 | 1.4825 | 5.3284 | 0.2965 | 1.7311 ne 30
July 51774 | 0.0209 | 1.8975| 5.9122 | 0.2409 | 2.0782| 5.1771 | 0.3709 | 0.2887
October | 6.1638 | 0.1602 | 2.0571 | 5.5313| 0.1604 | 2.1744 | 6.6228 | 0.0073 | 2.2324
February| 11.9791 | 0.0121 | 2.5671 | 11.9214 | 0.0101 | 2.5313 | 12.0145 | 0.1415 2.4128
April 6.1832 | 0.0385 | 1.6797 | 6.6685 | 0.0131 | 1.8256 | 6.6137 | 0.2965 | 1.9291
July 6.0454 | 0.1017 | 1.8568 | 6.2626 | 0.2036 | 1.9851 | 6.1248 | 0.0095 | 2.0576 n =60
October | 6.9125| 0.2119 ] 2.0230 | 6.1267 | 0.1824 | 2.5781 | 6.8924 | 0.0149 u.6714
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