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Development of numerical technique and field application using integrated simulation of river
PHIHXDEE flooding and inundation for disaster prevention and mitigation
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In recent years, heavy rains have been increasing, which is considered to be the effects of global warming, and serious
and complex disasters such as landslides and large-scale floods inundation are occurring more frequently. In order to
develop disaster prevention and mitigation measures against such increasingly severe and complex disasters, it is
necessary not only to conduct conventional analysis to predict the maximum inundation depth, but also highly accurate
numerical analysis that expresses detailed flow conditions. Furthermore, it is required to develop numerical techniques
to extract specific issues from the analysis results.

Therefore, in this study, I developed some new numerical analysis methods and numerical techniques, which based
on the "Comprehensive Analysis Model for River Flooding and Inundation", in order to achieve the following three
objectives for actual disasters: 1) development of a levee breach prediction method under overflow conditions, 2)
understanding the dynamics of floating litters caused by external flooding, and 3) investigation of combined disasters
of landslides and internal flooding. The following is a summary of each study.

1). The torrential rains in July 2018 caused multiple levee breaches in the Oda River and its tributaries, resulting in
extensive flooding damage. Overtopping was the main cause, but some overtopping points were identified that did not
result in breaches. In this study, we proposed a simple method for predicting levee breach using the levee shape
coefficients and the difference between the inner and outer water levels obtained from flood inundation analysis results,
and succeeded in predicting whether or not a levee would fail at each overtopping point.

2). Recently, the problem of driftwood during floods has been attracting attention, but the floating litters generated in
urban area during external flooding is an important issue in disaster recovery work, but has not been sufficiently studied.
In this study, we simulated the movement of floating litters using the results of flood inundation analysis and examined
the distribution and the ratio of the deposited locations. The accumulation of deposited locations is particularly
concentrated near sluice gates, suggesting that it is effective to implement countermeasures for outflow around the gates.

3). In order to simulate the combined disaster that occurred in Niimi City in September 2019, a coupling model of
debris flow analysis and inland water flooding analysis was constructed. From the results of some numerical
experiments, sediment accumulation around the drainage channel reduced the drainage flowrate and significantly
influenced inundation water flow conditions, potentially contributing to an increase in local inundation depth.

As described above, the use of the combined river flood flow model contributed to advanced numerical simulations

and provided useful knowledge for disaster prevention and mitigation efforts.
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