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The Honkawa River basin is designated as use districts for the entire floodplain and flows through an urbanized
city. Therefore, it is necessary to implement basin runoff control measures in the urban floodplain. This requires
a different approach to the integrated basin flood management compared to other rivers with floodplains in the
middle and upper reaches. As the designation of such rivers as specific urban rivers increases in the future, the
pioneering example of the Honkawa River is important. This study used the Honkawa River as a model river to
identify the issues and applicability of the specific urban river system and summarizes the research results on
the approach and direction of basin-wide flood control.

Chapter 1 presents the background, objectives, and composition of this study.

Chapter 2 discusses the application and issues of the specific urban river system in basins like the Honkawa
River. First, the historical background of flood control measures is explained, demonstrated that basin-wide flood
control measures are not significantly different from previous "basin-focused measures". Additionally, it
explains that a major difference is the relaxation of designation requirements for specific urban rivers, allowing
flood control measures to be implemented within a legal framework. This change makes it possible for smaller
rivers like Honkawa River to be designated as specific urban rivers. Next, the application and issues of the
specific urban river system are discussed. Flood analysis was conducted for the July 2018 heavy rain and the
July 2021 flood, which caused significant damage in Honkawa River. It was shown that measures in the basin
should be implemented in the urban areas where inundation damage occurs, based on the basin characteristics
and the inundation areas of past floods. It was pointed out that this approach cannot apply the general principles
of flood damage countermeasures for typical rivers and has significant challenges. Therefore, it is necessary to
organize basin-specific considerations regarding the following matters.

1)Honkawa River flood control plan incorporated the runoff control into the inland water area. Therefore, the
river and sewerage system planning are needed in the phased future improvements.

2)In basins designated as use districts, the land use methods must be considered from a wide range of
perspectives, such as the designation of storage function conservation areas and construction of control
areas. Moreover , the countermeasures must be examined under the agreement formation among the
stakeholders.

3)In a river basin such as Honkawa River, the reservoir effect of rice field dams or irrigation ponds is little
and those are used for only the downstream urban areas. Therefore, it is necessary to analyze the impact of
river improvement and sewerage improvement on flooding.

Chapter 3 discusses the impact assessment of river and sewerage improvements on flooding to quantitatively

evaluate the results mentioned in Chapter 2. Flood analysis was conducted based on the rainfall scales according
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to the river channel plan (July 2018 actual, 50-year probability) and the sewerage improvement plan (7-year
probability). The measures based on the July 2018 actual results are part of the basin flood control plan, the
measures for the 50-year probability are part of the future vision for rivers, and the measures for the 7-year
probability are part of the future vision for sewage. The river channel cross-section was set based on the current
river channel, the river improvement plan channel, and the basic river improvement policy channel. The current
pump station, a new pump station in the Daiou area, a regulating reservoir, planned waterways, and a pump
station in the Kusunoki Dori area are set for sewerage facilities. The combination of these measures was
quantitatively examined for their flood reduction effects, and the impact of river and sewerage improvements on
flooding in other areas was evaluated. Furthermore, the criteria for stopping pumps in the event of excessive
flooding were established. This method ensures that flooding is not exacerbated on either bank and that the flood
risk is equally balanced between the left and right banks.

The approach and direction for basin flood control in rivers like the Honkawa basin, where the basin area is
small and most of the floodplain is designated for use districts, are indicated below.

D)In the current flood mechanism, the flow direction between the main channel and the sub channel (drainage)
alternate, and the runoff automatically is suppressed in the case that the runoff from the sewer drainage area
does not fully flow into the main river.

2)For rivers with sewer drainage areas, there is a discrepancy between the basic high water peak flow and the
flow reaching the river. Therefore, it is desirable to set the river improvement scale considering sewerage
improvements.

3)The effectiveness of the measures for pluvial flood control, such as sewerage improvements, is limited to
rivers. On the contrary, it may increase the river water level.

4)The flooding risk increases in other area if the sewage system improvement is conducted in the absence of
sufficient river improvement. Therefore, it is necessary to comprehensively assess basin flood control
measures including the establishment of provisional pump station operation regulations.

5) The pump stop criterion of Honkawa River basin is estimated with the inundation risk evaluation, and it is
TP.2.7m.

Chapter 4 summarizes the conclusions of each chapter and presents the overall conclusions of this thesis.
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