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ABSTRACT

This study aims to propose methods to estimate discharge within river channel and inundation volume
over flood plain. Some devastating floods have occurred in the recent years and such floods are
expected to become more serious and frequent due to climate change. Countermeasures are generically
taken in both ordinary and emergency situations.

In ordinary situation, river development is promoted based on the planned discharge. Hence
discharge observation during flooding is highly important to design the planned discharge. In general,
discharge is calculated by using observed velocity during flooding and measured cross sectional
shapes before and after the flooding. However, there are some difficulties observing discharge. For
example, laborer cannot reach the observation site due to harsh flow condition, which causes missing
data. In addition, cross sectional shape sometimes varies by the minute during flooding, which could
affect discharge value.

In emergency situation, flood forecasting is conducted to issue a flood warning. Some models that
can simulate rainfall - runoff process have been developed to conduct flood forecasting. Furthermore,
a model which can simulate inundation process in addition to rainfall — runoff process has been
proposed. It is expected to be used especially in the emergency case that causes large scale inundation.
In case that utilize the rainfall — runoff — inundation model, modelling of river channel capacity
probably affect the inundation volume. However, river channel capacity, i.e. cross-sectional shape and
roughness coefficient, is set with very simple assumption in the previous studies. The influence of the
river channel capacity on inundation process has not been understood completely. Besides, it is
difficult to validate the calculation results because conducting surveys at many locations in a
widespread inundation area is substantively impossible because of labor, time, and cost constraints,
particularly in developing countries.

This study proposes methods to approach the challenges mentioned above, i.e. safety and accuracy
of discharge observation during flooding, and modelling river channel capacity and validation of
simulation result. To understand the varying of cross-sectional shape and river channel capacity, flow
resistance during flooding has to be understood. Hence the analyzing of flow resistance was conducted
in this study at first. Then, the method to observe discharge considering river bed evolution was
developed. Furthermore, inundation simulation with precise river channel condition was conducted
and its result was compared with computation results with simple assumption of river channel
condition. Besides, a method to detect inundation water with satellite information was proposed. The
methods to simulate inundation process and to detect inundation water with satellite data are expected



to be used as a packaged technique to grasp information of inundation in the emergency situation.
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