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【Summary】

This study was carried out to develop and evaluate on effectiveness of “ICT operation support system for 

urban flood control facilities”, which is consist of Real-time monitoring technology for the facilities, rainfall 

data from eXtended RAdar Information Network (XRAIN), and Real-time flood prediction technology. 

【Introduction】

Urban flood control system needs not only structural measures but also non-structural ones, such as ICT 

systems, for utilizing existing urban flood control facilities against torrential rain frequently occurred in 

recent years.  Therefore, effective facility management system with continuous monitoring under rain 

weather is required to maximize utilization of existing facilities for providing a preventive measure for 

urban flooding. 

This study aims to develop a system and evaluate its effectiveness of ICT operation support system for 

urban flood control facilities in “Breakthrough by Dynamic Approach in Sewage High (B-DASH) Technology 

Project” led by the National Institute for Land and Infrastructure Management (NILIM). 

【Material and Methods】

The study area is Enami drainage area (329 ha) in Hiroshima city, Japan as shown in Fig. 1. The area has 



Fig.1 Overview of the demonstration field 

trunk sewer mains running through center of the area. There are two intermediate pumping stations 

located at upstream of the mains, and a terminal stormwater pumping station located at the end of trunk 

sewer mains. In recent years, augmented rainwater trunk line have being installed as a structural 

preventive measure against urban flooding occurred near the existing trunk sewer main.  

This ICT operation support system consists of technologies on measuring/monitoring, 

information/communication, real-time urban-runoff simulation, and urban flood prediction. The 

measuring/monitoring technology is consisting of rainfall data collection system from eXtended RAdar 

Information Network (XRAIN), fiber optic sensor (for water level and rainfall data) inside of sewer mains, 

and photoelectric camera (Fig. 2).  

Based on these technologies, the following two systems were introduced to the target area: (1) Real-time 

data monitoring system with the sensing 

equipment connecting to the terminal 

stormwater pumping station via sewer fiber 

optic network, and (2) Real-time flood 

prediction system using the data from the 

above system and rainfall prediction data 

from XRAIN. 

Monitoring devices are installed in the 

terminal stormwater pumping station for 

real-time monitoring, and runoff analysis / 

urban flood prediction. The obtained data 

from the system is applied for support of 

pumping operation to mitigate flood 

damages. 

As urban flood preventive method, pump 

flow rate is controlled in the two 

intermediate pumping stations, and the 

operation of terminal stormwater pump is 

planned to start at the very beginning of rain 

weather.  

Effectiveness of the ICT operation support 

system was evaluated on (1) Reduction rate 

of flooded area and (2) Estimated saved 

amount of urban flood damage, based on 

actual rainfall data.  



【Results and Discussion】

 (I) Development of ICT operation support system for urban flood control facilities 

This system (Fig. 3) provides information which assist to operations as follows:  

(1) Radar-based rainfall data: Alarm system informs upcoming torrential rain when rainfall with 

20mm/hr reaches within a 15km radius from the center of the target area based on the radar-based 

rainfall data.  

(2) Real-time water level monitoring data of trunk sewer mains: The data is obtained from water level 

gauges installed at 13 different points along the existing mains and the augmented rainwater trunk 

line.  

(3) Urban flood prediction information: The prediction provides urban-runoff mapping information, 

hydraulic profiles along the existing mains and hydrograph at sampling points. Flood prediction can 

be provided in approx. 5 minutes after obtaining the monitoring data.  

This ICT operation support system has been working continuously without any problems for the last 2 

years. 

Fig. 2 Overview of the technology



Fig. 3 System components of the ICT Operation Support System 

 (II) Effectiveness on flooded area reduction of the system 

Effectiveness on flooded area reduction was evaluated using 6 different types of actual rainfall data in 

terms of hyetograph and/or rainfall distribution pattern in the target area. Since no urban flood was 

occurred in the target area during this study, data of hyetograph is modified extending up to the 

same level of urban flood. The modified data is applied for the evaluation as a model rainfall pattern.  

Although reduction effect depends on patterns of rainfall, the reduction rate of urban flooding is 

14 % under the condition of rainfalls which provide average effectiveness (Tab. 1). There is a 

tendency that reduction rate becomes higher when rainfall patterns are similar within the all part of 

the area. Annual saved amount by the flood reduction is estimated to be 1.3 million US dollars under 

the rainfall condition which provide average effectiveness.  

Compared to structural preventive measures such as development of new flood control facilities, the 

ICT operation support system is effective and competitive in terms of cost-effectiveness.  



Tab. 1 Effectiveness on flooded area reduction and estimated saved amount 

【Conclusions &  Acknowledgment】

 (I) It takes only 5 minutes to distribute the urban flood prediction information on the ICT operation 

support system, and it has been operated stably for the last 2 years without any problems.  

 (II) Effectiveness of this system is high in case that rainfall pattern is similar within the area.  

 (III) Utilization of existing pumping station is useful for urban flood control in terms of cost-effectiveness. 
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Hydrograph peak High rainfall
intensity area

Current
operation [1]

Upgraded
operation [2]

Case A Early All area 65.45 46.65 29 Max. 138

Case B Mid Upstream side 58.71 53.00 10

Case C Mid Downstream side 60.23 58.93 2 Min. 2

Case D Late All area 43.21 35.37 18

Case E Late Upstream side 64.15 59.71 7

Case F Late Downstream side 54.19 46.71 14 Ave. 114

Annual average
saved amount

(Million JPY/year)
Rainfall

Rainfall pattern Reduction rate of
Flooded area (%)

[3] = ([1]-[2]) / [1]×100

Reduction
effectiveness

Inundation area (ha)


