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ABSTRACT

In recent decades, extreme weather events associated with climate changes have
rapidly become one of the global concerns threatening natural environments and human life.
Floods are the most frequent type of natural disaster on earth, causing massive damage all
over the world. Flood disaster is considered to become more frequent and higher intensity in
the future. In particular, people who live in floodplain areas, or lack early flood warning
systems are the most affected by flooding. In Japan, flood inundation disasters due to short-
term extreme rainfall have occurred frequently and caused considerable damage in recent
years. Notable severe flood events in recent years in Japan can be mentioned as the large-
scale flood event in August 2016 in Hokkaido, or severe flooding and landslides occurred in
many river basins in central-northern parts of Japan in October 2019, causing great loss of
life and property.

The northernmost Japanese island, Hokkaido has recorded severe floods and caused
massive damage, such as the flood event in August 1981, and recently in August 2016. The
Ishikari River basin plays a vital role in the socio-economic development of Hokkaido. The
Ishikari Plain occupies most of the basin’s area and is located around the central and
downstream basin area, which is the most productive agricultural area not only in Hokkaido,
but also entire Japan.

Therefore, this study aims to investigate the change in extreme rainfall and severe floods
associated with climate change, choosing the Ishikari River basin, Hokkaido, Japan as a
case study. Change in extreme rainfall and river floods in the Ishikari River basin, as well as
in its main sub-basins is evaluated using the Integrated Flood Analysis System (IFAS)
coupled with the large-ensemble rainfall dataset with a super high-resolution of 5 km as an
input data to the model. In addition, change in flood inundation in the Chitose River basin, a
tributary of the Ishikari River is also evaluated using the Rainfall-Runoff- Inundation (RRI)
model and a large-ensemble rainfall dataset of 5 km (d4PDF). Owing to the topographical
characteristics of its low-lying area, the Chitose River basin is frequent affected by backwater
from the Ishikari River and experiences severe flood inundation. The remarkable point of this
study is to use the large-ensemble and super high-resolution climate simulations for extreme

rainfall and severe floods assessment. It could predict extreme rainfall and severe flood



events with return periods equal to or larger than 100 years. Simulation with large ensemble
members could properly verify the uncertainty in the estimation of the probability of extreme
events. The results of this study are expected to provide useful information for river basin
management, particularly for climate change adaptation and flood damage mitigation in

floodplain areas.
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