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ABSTRACT

In recent years, refinement in the accuracy of rainfall forecasting has been called for in Japan because
of extremely heavy rainfalls that have occurred in various areas. Therefore, in this research, I first
analyzed the applicability of numerical prediction rain which can be used to provide evacuation
information and to operate the flood control facility such as dams and floodwater reservoirs in advance.
Secondly, a flood analysis model for low-lying rivers with high vulnerability was constructed. Finally,
I conducted research and development of a comprehensive flooding analysis model that can analyze
the operation of flood control facilities that can minimize flood damage to the risk of excess flooding.

Comparison of the rainfall forecasts calculated by using the numerical weather forecast models, GSM
and MSM, with actually measured rainfall revealed that the accuracy of the two models was good for
long period rainfall events such as those caused by typhoons. The accuracy of the MSM rainfall
forecast for localized heavy rainfall that occurs in a short period was also found to be good. A
calibration method, which can be used in disaster mitigation and dam operations, was suggested
thorough clarification of the error ranges of rainfall forecasting.

A flood analysis model was constructed that integrated the landside and foreland waters, based on
the consideration that the Chitose River flows through a low-lying area and is affected by backflow
from the Ishikari River for a distance of more than 30km and based on the consideration that the
Chitose receives the influence of the Ishikari's back water in the branches, canals, and drainage canals.
For verification of the analysis model, the 1981 flood, which was the largest observed flood in the
Ishikari River System, and the 2001 flood, which is the large-scale flood in recent years were
reproduced.

Finally, in the study on excessive flooding, the inundation prediction by climate change was
performed, and then the comprehensive evaluation was conducted on the effect and the effect when
the flood control facility was developed.

In the future, the analysis model will be used for proposing the comprehensive operation of river
management facilities including dams and retarding ponds by taking global warming and localized
torrential rainfall into account. The analysis model will be further developed for supporting flood
control and evacuation so that it will help prevent and mitigate disasters.
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