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A Reservoir Operation Plan Coupled with Storage Forecasting Models
in Existing Agricultural Reservoir
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Abstract

This paper presents a reservoir operation plan coupled with storage forecasting model to maintain a
target storage and a critical storage. The observed storage data from 1990 to 2001 in the Geum-Gang
agricultural reservoir in Korea have been applied to the low flow frequency analysis, which yields
storage for each return period. Two year return period drought storage is then designated as the
target storage and ten year return period drought storage as the critical storage. Storage in reservoir
should be forecasted to perform reasonable reservoir operation. The predicted storage can be
effectively utilized to establish a reservoir operation plan. In this study the autoregressive error (ARE)
model and the ARIMA model are adopted to predict storage of reservoir. The ARIMA model poorly
generated reservoir storage in series because only observed storage data were used, but the
autoregressive error model made to enhance the reliability of the forecasted storage by applying the
explanation variables to the model. Since storages of agricultural reservoir with respect to time have
been affected by irrigation area, high or mean temperature, precipitation, previous storage and wind
velocity, the autoregressive error model has been adopted to analyze the relationship between storage
at a period and affecting factors for storage at the period. Since the equation for predicting storage at
a period by the autoregressive error model is similar to the continuity equation, the predicting storage
equation may be practical. The results from compared the actual storage in 2002 and the predicted
storage in the Geum-Gang reservoir show that forecasted storage by the autoregressive error model
is reasonable.

Keywords : target storage, critical storage, autoregressive error model, ARIMA model
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