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In recent years, with the progress of global warming, the number of damages caused by heavy rainfall and
related river disasters has increased. In Japan, heavy rain disasters named "The Heavy Rain Event of July 2018,"
"Typhoon Hagibis (2019)," and '"The Heavy Rain Event of July 2020" have caused many human and property damages.
First, this study was conducted to identify the characteristics and mechanisms of each heavy rain disaster through field
surveys and river simulations. It was concluded that river simulations are effective in understanding disaster
mechanisms, and high-resolution river information are crucial for improving simulation accuracy. Effective flood
control planning requires obtaining detailed river basin information, improving the accuracy of river basin simulations,
and predicting future runoff floods. Therefore, this study aims to improve river monitoring and river basin simulation
methods. First, we developed a method for monitoring river information using remote sensing technology. The spatial
resolution of the river information provided as an initial condition was evaluated for its influence on the accuracy of the
analysis of riverbed fluctuation and rainfall-runoff inundation. Then, an assessment of inundation risk in a future
climate was conducted using a rainfall-runoff inundation model for the Saba River, a first-class river in Yamaguchi
Prefecture.

First, in developing a river information monitoring method using remote sensing technology, it was shown
that a UAV-SfM surveying method with a water surface refraction correction factor can determine the topography of
Lake Shinji to a depth of about 2 m during clear water in the shallow water area. The UAV-SfM surveying method was
also able to determine the topography of actual rivers, including underwater areas, with the same accuracy as the
airborne laser survey, which is a public surveying method. In addition, we developed a method to measure the grain size
distribution of riverbed materials based on the images and water depths acquired by both aerial and underwater drones,
and confirmed the accuracy of the method. The results showed that this method can measure the grain size distribution
of the riverbed with almost the same accuracy as the area sampling method, and has the potential to efficiently
determine the grain size distribution of the riverbed surface layer below the water surface without entering the river.
We also performed land cover classification from satellite images using the NDVI method, the decision tree method, and
the deep learning method, and verified the accuracy of these methods. The results showed that all methods used for land
cover classification achieved an accuracy (F-value) of at least 0.7. However, when applied to different basin, the deep
learning method showed higher versatility with an F-value of 0.86, outperforming the NDVI and decision tree methods,
which scored 0.69.

Then, based on the river information obtained from channel topography monitoring using remote sensing
technology, we investigated the effect of the spatial resolution of the topography and the grain size distribution given as
initial conditions on the accuracy of the calculation of riverbed fluctuation. The results showed that finer longitudinal

resolutions of the topography (5 m, 10 m, S0 m, 100 m, and 200 m) resulted in more accurate riverbed fluctuation
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calculations, with average errors of 0.397 m, 0.424 m, 0.444 m, 0.484 m, and 0.495 m, respectively, and sediment
deposition/scour accuracy decreasing from 84%, 81%, 80%, 76%, and 75% with decreasing resolution. Higher
topographic resolution as initial conditions improved the accuracy of riverbed fluctuation analysis. It was also shown
that the accuracy of the riverbed fluctuation analysis was improved when a spatially fine grain size distribution was
used as the initial condition. The effect of high spatial resolution channel cross-section information on the accuracy of
the runoff-inundation simulation was investigated. The analysis using actual channel cross-section information
improved the RSME of the water level by about 1.1 m on average at each station compared to the calculation assuming
an excavated channel.

Finally, a pseudo global warming experiment was conducted for the Saba River basin using a rainfall-runoff
inundation model refined by inputting high-resolution cross-section information of the river channel, and a rainfall
waveform of the Heavy Rain Event of July 2018 was used to assess the inundation risk of the Saba River basin in the
future climate. The results showed that both discharge and water level will increase in the future climate compared to
the current climate, and the peak discharge and water depth will increase by about 1.35 and 1.13 times, respectively, on
average for each observatory and four scenarios assumed in the future climate, and the inundated area above ground
level will increase by up to 2.00 times. The effects of channel excavation and forest maintenance as “River Basin Disaster
Resilience and Sustainability by All" were also investigated. The results showed that river channel excavation was
effective in lowering the maximum water level by up to 1 m and reducing the inundated area above ground level in the
C2 scenario. Forest maintenance was shown to be slightly effective in reducing peak water levels and flow rates,

especially in the upper reaches of the river.
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