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Abstract

The purpose of this study is to develop the stochastic stream water quality model for the
intake station of Chung-Ju city waterworks in the Han river system.

This model was based on the theory of Box-Jenkins Multiplicative ARIMA(SARIMA) and
the state space model to simulate changes of water qualities. Variable of water qualities
included in the models are temperature and dissolved oxygen(DO). The models development
were based on the data obtained from Jan. 1990 to Dec. 1997 and followed the typical
procedures of the Box-Jenkins method including identification and estimation. The seasonality
of DO and temperature data to formulate for the SARIMA model are conspicuous and the
period of revolution was twelve months.

Both models had seasonality of twelve months and were formulates as SARIMA
(21,1)(1,1,)12 for DO and temperature. The models were validated by testing normality and
independency of the residuals.

The prediction ability of SARIMA model and state space model were tested using the data
collected from Jan. 1998 to Oct. 1999. There were good agreements between the model
predictions and the field measurements.

The performance of the SARIMA model and state space model were examined through
comparisons between the historical and generated monthly dissolved oxygen series. The result
reveal that the state space model lead to the improved accuracy.
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Fig. 1. Time serise plot of DO and water temperature in Dalchun station(1990~1999)
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