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Fig. 1 Yodo River basin and the locations of main
discharge stations and dam reservoirs.
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Fig. 2 Watershed model developed with DEMs and a
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Fig. 3 Soil structure (a) and discharge stage relationship (b)
in the kinematic wave model for hillslpoe flow
modeling.
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Fig. 4 Entire structure of distributed hydrological simulation model
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Fig. 5 Dam reservoir operation
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Table 1 Model parameter values used for Yodo River distributed hydrological model

Land use n (m*3s) ks (m/s) ds (m) dc (m)
Forest (Kizu River basin) 0.6 0.01 0.25 0.1
Forest (Uji River basin) 0.6 0.01 0.25 0.1
Forest (Other than those above) 0.6 0.01 0.15 0.1
Agricultural areas 1.0 0.0 0.0
Urban areas 0.3 0.0 0.0
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Fig. 6 Entire structure of real-time discharge prediction system
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Table 2 Discharge stations and dam reservoirs used in the system
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Table 3 Rainfall prediction data sets used for river discharge predictions
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Fig. 7 Flow of real-time discharge prediction
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Table 5 Structure of the tables of relational data base to store simulated results

Through time in second from  Catchment  Catchment Catchment
Year Month  Day Hour L
the beginning of the year ID No.248 1D No.249 ID No.1770
2005 12 29402400 7.5 3.6 80.2
2005 12 29466000 17.4 4.6 - 78.4
2005 12 29469600 15.3 4.7 74.3
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Fig. 8 Stucture of information network
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Fig. 9 Update procedure of discharge mirror database server
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Fig. 11 Web based interactive window of real-time discharge prediction system
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Fig. 12 Web based automatic window of real-time discharge prediction system
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Development of a Real-time Distributed Rainfall-runoff Prediction System
and its Application to the Yodo River Basin

Yasuto TACHIKAWA, Takahiro SAYAMA,, , Yoshiaki KANI*, Kaoru TAKARA,
Hideki MATSUURA, and Tomoya YAMAZAKI

*Graduate School of Urban and Environmental Engineering, Kyoto University
Synopsis

A real-time distributed flood prediction system is developed for the Yodo River basin (7,281km?). The system
provides 6 hrs-ahead predictions every hour. The predictions include dam reservoir inflows, outflows and
reservoir stages located in the catchment and 1,707 places of river discharges at about 3 km intervals along the
channel networks shown on 1:25000 topographic maps. Topography of the watershed is modeled with 250 m
grid DEMs and water movement of mountainous slopes and rivers are routed using the kinematic wave model.
To drive the prediction system, 6 hrs distributed rainfall prediction with 2.5 km grid resolution provided from the
Japan Weather Association and the Japan Meteorological Agency is used. The interactive real-time web-based
data displaying system is also developed.

Keywords : Distributed rainfall-runoff model, Real-time discharge prediction, small scale basin, Yodo River basin





