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Risk assessment and water resources management are required to get a reliable
estimation such as rainfall runoff, flood discharge and depth, flood volume, eroded soil,
sediment transport, as well as, erosion and sedimentation in channel and floodplain
which are not only at the sub - catchment scale during the rainfall events, but also the
catchment - scale. As such, a distributed model considering sub - catchment hillslope
erosion, mountainous stream, tributary, main - channel and floodplain is needed to assist
the prediction of the consequences of flow and sediment characteristics. In this study, a
catchment - scale, distributed model considering hillslope runoff and channel flow for
each sub - catchment with soil eroded, sediment transport, floodplain sediment
deposition and riverbank erosion is developed.

The extreme flood events of the selected eight river catchments in Hokkaido Island
were used to calibrate and validate the proposed numerical model. The € (Nash and
Sutcliffe efficiency) and R? (Coefficient of determination) have been used as the main
criteria to judge whether the data fitted between measurements and simulation. It was
found that these two values for calibration period were greater than 0.85 and 0.90,
indicating well fit between measured data and this proposed model. The simulated
suspended sediment was also comparable well with measured data. For the suspended
load and bedload, they were increased to 8.0% and 2.0% as judging by consideration of
floodplain sediment deposition and riverbank erosion.

In addition, the proposed model was exploited to simulate different scenarios of
channelized, and land use change problems. The results indicate that extension length
and varied slope of channel has a significant impact on regional flood, but no significant
effect on sediment yield of catchments in Hokkaido Island, particularly in a small -
scale catchment. The magnitudes of the flood peak decreased between 0.5-14.0%, and
sediment yields decreased between 0.4 - 5.3 %. In contrast, land use change has no
significant effect on flood peak in large - scale catchment. The decreasing/increasing of
+10.0% land cover coefficients flood peak changed between +£1.2% for a large - scale
catchment, but flood peak changed up to +£10.0% for a small - scale catchment.
However, the eroded soil from hillslope was decreased/increased between - 2.5 to 7.1%
when land cover coefficients were decreased.

A coupled one - and two - dimensional floodplain wetland model was specially
developed for Kushiro Wetland floodplain. The results indicated that good agreement
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between simulated and measured flow discharge was achieved. The values of € and R?
for Hirosato and Iwaboki gauge stations were greater than 0.80. It was found that
sediment from mountainous river and hillslope is also an important component to
impact on drying processes of Kushiro Wetland floodplain areas for a long - term scale.

The results from this study indicate that within minimal information and input data
required for parameters estimation, calibration and validation, good performance of
flood hydrograph, floodplain sediment deposition and sediment yield is obtained by
using the proposed model. The model will assist the prediction of the local disaster and
the consequences of river catchment environmental triggers. Thus, it is considered to be
- a valuable contribution to model the runoff, erosion, flow and sediment transport as a
catchment scale within the framework of an advanced hydrological modeling system.

The report is completed in form of 7 chapters.
Chapter 1 is an introduction, which the objective and scope of this research is presented.

In Chapter 2 a literature review of the hillslope and channel processes and process
models is presented. The chapter includes a critical review of some examples of current
hillslope runoff, soil erosion and channel sediment routing models.

The third chapter describes the governing equations of hillslope and channel sub -
components. This is followed by a description of numerical procedures and
incorporation of initial and boundary conditions.

Chapters 4 and 5 describe applications of the developed model with several problems
whereby it is demonstrated that the proposed model has a significant improve in the
simplicity and accuracy.

In Chapter 6 the applications of the coupled one - and two - dimensional model for
floodplain wetland are presented.

The final chapter provides a summary of the achievements of the research and

highlights the capabilities and limitations of the new model. Recommends for further
research are also outlined.
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