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Research and Development of the City Flood Anticipating System
Analysis result of the inland waters flooding in the urban area
OMisa TAKAHASHI*! Hina YAMNUKI *?
Yoshitami NONOMURA *?

Keywords: Visual Basic for Applications, Meteorological agency, Web query,
Probability precipitation, iRIC, Building occupation rate

In recent years, in addition to river flooding, inland flooding has occurred one after another, and has done a lot of
damage in many areas in Japan. Because of that, part of the Flood Control Law was revised on May 19, 2017.

Local governments have to grasp the situation where rainwater cannot be drained in public waters etc. Every local
government has an increased need for drawing up a plan to make their city more resistant to disasters.

In order to clarify the probability of rainfall in major cities, we developed a program for collecting large amounts
of meteorological data and another one for statistical analysis of collected weather data. In addition, in order to clarify
the effect of introducing our countermeasure technology to prevent urban flooding, we predicted the depth of rivers
in urban areas by river flooding simulation.

In this way, by utilizing the above three programs, practical prediction of urban flooding became possible. This
paper aims to clarify the function of urban flood analysis system and to report the change of internal flooding
inundation during localized torrential rain due to the difference of building occupancy in the Toga River basin of Kobe
city. The findings obtained are shown below.

(1) The first program, which is called “P program” was able to collect weather date from the homepage of the Japan
Meteorological Agency. It took approximately 100 minutes to download five years’ weather data of the day.

(2) The second program, called One Step program, has a function of calculating the occurrence frequency of precipitation
and the probability of rainfall from a large amount of weather data.

(3) The third one, which is called iRIC, is a river flooding simulation program. We found that the depth of the Toga River
in Nada Ward, Kobe City could be predicted by using the arbitrary rainfall model and foundation map information.

(4) By collecting 71years’daily weather data in the Kobe Regional Meteorological Observatory using the P program. We
found the highest rainfall per hour was 69[mm], which occurred on July 9, 1967.

(5) Using the One Step program, we calculated exceedance probability of the maximum rainfall per hour on the Kobe
Regional Meteorological Observatory. As a result, it was found that recurrence interval corresponding to X 1 = 44
[mm] during the Kobe heavy rain that occurred on July 28, 2008 is approximately 6.3 years.

(6) By using iRIC, we were able to estimate the depth of the internal flooding in the urban area if the same torrential rain
as “the Kobe heavy rain” occur again in the Toga river basin. The building occupancy rate on the south side of Route
43 was 60%, and the building occupancy rate in the residential area was 34%. The maximum water depth was
estimated to be 0.51 to 0.70 [m] when heavy rain fell from recurrence interval of 6.3 to 71 years. To prevent inundation
above floor level of house. We have to secure the height of 1m or more for both the roadside and the first floor of the

house.

k1 National Institute of Technology. Fukui College
*2 Department of Urban Environment Systems, Chiba University
*3 Professor, National Institute of Technology. Fukui College, Dr.Eng.
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