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Fig. 1 Yodo River basin and the locations of main 

discharge stations and dam reservoirs. 

Fig. 2 Watershed model developed with DEMs and a 

steepest flow direction algorithm.

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 

Table 1 Model parameter values used for Yodo River distributed hydrological model

Land use n (m-1/3s) ka ( /s) ds ( ) dc ( )

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 



Table 2 Discharge stations and dam reservoirs used in the system 

( )

6558.2 3162 1770 

6432.7 3142 1867 

1662.2 3122 2348 

1589.1 3182 1874 

1469.4 3322 1858 

1194.2 3662 2662 

475.8 3622 1873 

190.8 3602 1020 

175.4 3682 898 

157.4 3702 2961 

1114.2 3062 1864 

833.1 3042 1876 

813.8 3202 1868 

671.7 3462 408 

671.7 3442 405 

540.9 3422 415 

3546.9 3102 1880 

3483.6 3082 1862 

183.2 3482 580 

3415.5 - 1860 

156.7 - 1865 

521.8 - 1866 

84.4 - 2659 

373.5 - 1870 

358.9 - 1085 

287.4 - 1861 

188.0 - 1523 

106.1 - 3085 

303.5 - 1116 

3399.7 4101 - 

75.8 4201 - 

283.1 4221 - 

134.9 4121 - 

78.6 4181 - 

3046.2 3721 - 

100.7 4141 - 

631.2 4161 - 



Table 3  Rainfall prediction data sets used for river discharge predictions 

180
10 19

2.5km 10 8
8

6
7

5km 30 20 50
20

51
52

5km 9 51 15
21 51 3

Table 4  Example to merge rainfall prediction data at 10:00am 



Fig. 7  Flow of real-time discharge prediction



Table 5  Structure of the tables of relational data base to store simulated results 

Year Month Day Hour 
Through time in second from 

the beginning of the year 

Catchment

ID No.248

Catchment

ID No.249 
…

Catchment

ID No.1770

2005 12 8 0 29402400 7.5 3.6 … 80.2 

2005 12 8 1 29466000 17.4 4.6 … 78.4

2005 12 8 2 29469600 15.3 4.7 … 74.3

… … … … … … … … … 

… … … … … … … … … 
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Fig. 8  Stucture of information network 



Fig. 9  Update procedure of discharge mirror database server     Fig. 10 Security measure to connect local network 



Fig. 11  Web based interactive window of real-time discharge prediction system 

Fig. 12  Web based automatic window of real-time discharge prediction system





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 (7,281km2). 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 




