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DEVELOPMENT OF A REAL-TIME STAGE PREDICTION SYSTEM AND
ITS APPLICATION TO THE OPERATION OF RETARDING
BASIN SLUICE WAYS

By Takuma TakasA0, Michiharu SHIBA and Yasuto TACHIKAWA

Synopsis

A real-time stage prediction system which takes account of backwater effect is developed. The
system is made up of a real-time runoff prediction system and a flood routing system. The real-time
runoff prediction system is used to forecast the discharge which flows into the upstream end of a chan-
nel reach. This system is based on the filtering and prediction theory developed by Kalman and
others. A lumped runoff model is transformed into a stochastic model by incorporating noise terms.
The resulting stochastic differential equations are solved by an iterative difference method with the aid
of a statistical linearization technique. In the flood routing system, the flow of the channel reach is
modeled using the one-dimensional equations of unsteady flow and these equations are solved with the
four-point implicit method. The upstream boundary condition is given by the predicted discharge and
the downstream boundary condition is given by the stage-discharge relationship as provided by the rat-
ing curve. As a case study, this system is applied to the prediction of the stages at the sluice ways lo-
cated along the Ueno Retarding Basins.
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The system developed in this study

lInput the discharge measurements to the systeml
L]

Update the mean and variance of

the state (water storage height)

1
l Input the rainfall prediction to the system l
Y
{ Prediction of the m-step-ahead discharges of the sub-basin
¥
[ Prediction of the stage of the rivers l

Y
Output the predicted time when the stage rises to
the operation stage at each sluice way

|
-

Fig. 1. Flow chart of the forecasting system.
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Table 2. Comparison between actual operation time and predicted operation time

predicted operation time

close section actual operation

sluice way

number time 20:00  20:30  21:00
19 Ootubo 21:30 — - -
27 Iwanekawa 20:00 21:24 21:25 21:30
28 Yawata 20:00 20:40 20:44 #*
28 Shimizu 19:40 21:43 21:43 21:55
29 Kiko 22:00 —* - -
30 Chouya 22:00 - - -
36 Hiranokawa 22:00 22:26 22:11 22:07
38 Iwakura 22:40 22:03 21:50 21:56

* “H#” denotes that the stage had already rose to the operation stage at the time when
thecomputation for forecast was executed.

¥ “—» denotes that the stage did not rise to the operation stage in this simulation.
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