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Evaluation of the Dam Release Effect on Water Quality
using Time Series Models
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Abstract : Water quality forecasting with long term flow is important for management and operation of river environment.
However, it is difficult to set up and operate a physical model for water quality forecasting due to large uncertainty in the data
required for model setting. Therefore, relatively simpler stochastic approaches are adopted for this problem. In this study we
try several multivariate time series models such as ARMAX models for the possible substitute for water quality forecasting,
Those models are applied to the BOD and COD levels at Noryangin station, Han river, and also evaluated the effect of release
from Paldang dam on them. Monthly BOD and COD data from 1985 to 1991 (7 years) are used for model building and another
two year data for model testing. As a result of the study, the effect of improvement on water quality is much more effective
combining with the water quality improvement of dam release than considering only increment of dam release in the

downstream Han river.
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Fig. 1. Time series (1985-1993).
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Table 1. ARMAX model

Table 2. Model results

ITEM ARMAX model Input data RM.
Item Model RE SE
LB1 NR BOD Univariate
LB2 PDN;{ Bog Multivariate LB1 13.76 0.62
treamilow BoD LB2 12.06 0.52
NR NR BOD
ivari LB3 11.92 0.52
BOD LB3 PD BOD Multivariate
LB4 10.94 047
NR BOD
LB4 PD Streamflow Multivariate LCI 13.39 0.63
PD BOD LC2 13.24 0.59
— COD
LC1 NR COD Univariate LC3 10.98 0.50
NR COD R LC4 10.70 0.48
LC2 PD Streamflow Multivariate
NR NR COD
LC3 Multivariate
COD PD COD RMSE = ¢ LT g‘,(ﬁe‘)—y(k))z O]
NR COD
LC4 PD Streamflow Multivariate . R . .
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