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Wide-area risk assessment of cold-regions geodisasters under climate change by
multi-physical and multi-scale analysis

ISHIKAWA, Tatsuya
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High-latitude zone like Hokkaido is an important region where it is expected
to benefit and develop from global warming in future, while it is also expected that new types of
geotechnical disasters, which never experienced before, will occur due to climate change. Therefore,
in this study, we have constructed a theoretical system that reasonably explains the geotechnical

disasters peculiar to snowy cold regions, which are different from the geotechnical disasters
observed in warm regions, from the viewpoint of multiphysics (multiphase mechanics) and space-time
multiscale by considering the interaction between thermal / hydraulic boundary condition changes and
mechanical behavior in the normal to low temperature range. In addition, by using this theoretical
system, we have proposed a hierarchical methodology that can evaluate the wide-area risk of
geotechnical disasters in high-latitude cold regions occurred under near future weather conditions
supposed by the climate change prediction.
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