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DEVELOPMENT OF DISASTER PREVENTION AND MITIGATION
TECHNOLOGIES FOR EXTREME SNOW AND ICE DISASTERS

Research Period : FY2022-2027

Program Leader : Director of Cold-Region Road Engineering Research Group
MATSUZAWA Masaru

Research Group : Cold-Region Road Engineering Research Group (Snow and Ice)
Director for Cold-Region Technology Development Coordination (Machinery
Technology)
Cold-Region Construction Engineering Research Group (Geological Hazards)
Director for Special Research (Scenic Landscape)
Cold-Region Hydraulic and Aquatic Environment Engineering Research
Group (Port and Coast)

Abstract : To mitigate the influence of disasters on socioeconomic activities, research teams performed
on snowstorm visibility prediction considering changes in road structure, road management technology
to support decision-making on avalanche disasters, winter road management using digital archive of
severe disasters due to snowstorms, standardization for evaluating the snow fence performances,
improving snow-break woods by using new tree species and combined facilities, and tsunami disaster
prevention and mitigation in ice-infected waters. The research results in FY2025 are presented below.

- We conducted analyses of the influences of the roadside environment, road structure,
changes in wind direction, and other conditions on changes in visibility using random
forest (machine learning). Based on the results, we proposed a draft method to estimate
road visibility during snowstorms.

- Field observations, indoor experiments, and numerical analyses were conducted to clarify
the occurrence conditions of avalanches due to wet and slushy snow. In particular, the box
shear test indicated the mechanical behavior of the boundary between the snow layer and
the soil layer.

- Aprototype of the decision support system developed in FY 2024 using the digital archive
and the method for extracting analog events was refined, and we provided it to road
administrators for their trial use. In addition, 23 disaster events from the recent 2 winters
were added to an archived database.

- Wind tunnel experiments using activated clay, field experiments using full-scale snow
fences and reproduction experiments using numerical simulations were conducted.
Through the experiments, the performance requirements to evaluate the snow fence using
numerical simulations are identified.

- Based on the results of field observations on living snow fences, growth prediction models,
and numerical simulations developed by FY 2025, we created a draft of the required
performance. In addition, we considered the optimal implementation of auxiliary fences in
living snow fences.

- We conducted higher-speed sea ice collision experiments using artificially produced ice,
and additionally in-situ measurements of impact loads in regions with active ice
interaction. We were able to verify the validity of previous experiments, theoretical models,
and numerical simulations.

Keywords : Climatic change, Snowstorms, Poor visibility, Snow avalanches, Tsunami disaster
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