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The 1964 Niigata Earthquake

The Niigata Earthquake caused various kinds
of damage, such as the collapse of buildings
due to ground liquefaction, fires at refineries,
and tsunamis run-up into rivers.
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The 2004 Mid-Niigata Prefecture Earthquake
The earthquake in the Mid-Niigata Prefecture
had a maximum seismic intensity of 7 causing
approximately 70 fatalities. The vulnerability of
mountainous areas to earthquake damage was
clearly revealed.
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The 2006 heavy snowfall
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Research Laboratory of Ground Failure was established.
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Research Laboratory of Snow and Ice Engineering was
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Research Institute for Hazards in Snowy Areas was established.
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2006

Research Center for Natural Hazards and
Disaster Recovery was established.
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Research Institute for Natural Hazards and
Disaster Recovery was established.
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The 2007 Niigataken Chuetsu-oki Earthquake

The Niigataken Chuetsu-oki Earthquake was
triggered by an offshore fault causing severe
damages in Niigata Prefecture. In Kashiwazaki
City and surrounding areas, the maximum
seismic intensity of 6 was recorded.
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The Great East Japan Earthquake
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The Northern Nagano Earthquake
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The 2011 Niigata-Fukushima heavy rainfall
In Niigata-Fukushima, the lower catchment of
the Shinano River was largely flood after a
torrential rainfall (>100mm/h). The vulnerability
to lowland areas was clearly recognized.
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The Typhoon No.19 in 2019

The record heavy rainfall in the Chikuma River

basin brought by Typhoon No.19 caused flood
damages in Tsunan, Ojiya, and Nagaoka.
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Urabe, Atsushi, Dr.Sc.

Director, and professor
Research Institute for Natural Hazards and
Disaster Recovery

Our institute promotes scientific studies, proposes new countermeasures to extreme and
large-scale disasters, such as the 2004 Mid-Niigata Earthquake, and aims to establish a centralized
center of excellence studying natural hazards and disaster recovery for the Japan Sea coastline
and East-Asia Rim zone.

Our institute was established in 1969 when landslide and snowfall/avalanche research was
conducted in several different faculties and departments. Upon combining these independent
research verticals, the institute became the “Research Center for Hazards in Snowy Areas’ in
1978 as a joint university educational facility consisting of three sections, ground hazards, snow
and ice hazards, and conservation of soil and water. Studies were promoted on snow and ice
avalanches and landslides in snow melting seasons.

After the 2004 Mid-Niigata Earthquake Disaster, a more integrated research program was
organized at our University that covers a broad range of subjects from natural hazards to societal
disaster recovery in mountainous areas. This program’s achievements have been well received by
the scientific community and led to the establishment in 2006 of the “Research Center for Natural
Hazards and Disaster Recovery”. In 2011, renamed as the “Research Institute for Natural Hazards
and Disaster Recovery’, our organization successfully contributed to the launch of a wide
collaboration between natural science, human-social sciences, and medical science for the
development of practical solutions to problems relevant to natural hazards and disaster recovery.

Reorganized again in 2015, our studies now focus on the mechanisms underlying the reality of
changing and intensifying natural hazards in the 21st-century with the aim of contributing more
to the establishment of disaster-resilient societies.

In the future, the institute will strongly promote its research on various disasters in snowy
regions, which is one of its specialties, both domestically and internationally, and will vigorously
promote collaborative efforts and joint research with domestic and foreign research institutes with
the aim of becoming a research center for creating a resilient society against unpredictable
disasters. We appreciate your cooperation and contributions to our activities.
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Research networks for natural hazards in regions facing the Sea of Japan and the Pacific Ocean
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Research Institute for Natural Hazards and Disaster Recovery, Niigata University
To build a disaster-resilient society, the research institute focuses on natural hazards causing diverse and

extreme disasters.

IRIRENRETRZRERMT

Research Division of
Environmental Dynamics
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Research Division of
Hazard Mitigation
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Research Division of

Cascading and Linked

Multi-Hazards
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Research Division of

Societal Safety Systems
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Facilitating collaborative research on natural hazards with
Niigata University as a core institution in the network
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Facilitating research network of natural disasters in the Japan Sea margin mobile belt and snowy areas.
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Organizing research network for disaster prevention and mitigation for improving

regional disaster resilience.
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Kyoto University, Disaster
Prevention Research Institute
Establishing integrated methodologies
for disaster loss reduction on

the basis of natural and social sciences
to pursue the principles

of natural hazard reduction.
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Tohoku University,

International Research Institute
of Disaster Science

Applying knowledge derived from
research on the 2011 Great East Japan
Earthquake and tsunami disaster and
its recovery and research findings on
disasters worldwide to society.
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The University of Tokyo,
Earthquake Research Institute
Unravelling the various phenomena
within the earth and seismic and volcanic
activities and to archive mitigation

of disasters by the phenomena.
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The research division targets the mechanisms of extreme atmospheric phenomena that cause the disasters in the

Japan Sea region from both the global and local perspectives. Studies are prompted on the following subjects:

1) Understanding of the occurrence mechanism of heavy rain/snowfall and gusts with severe storms or tornados.

2) Understanding the occurrence mechanism of floods, snow damage and sediment disasters from the perspective of water circulation.
3) Development of disaster monitoring and analysis system.
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Research on Extreme Atmospheric Phenomena

This research area aims to understand disaster occurrence mechanism by real-time

monitoring and analysis system of extreme atmospheric phenomena. Studies include:

1) Reinforcement of three-dimensional atmospheric condition monitoring system

by surface, upper air and satellite observations.

2) Rapid detection of remarkable phenomena and understanding of the mechanism 5
by advancement of real-time data acquisition and analysis system. E—
3) Understanding of disaster occurrence mechanism by reproduction and prediction

experiments using high resolution atmospheric model.
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Research on Global and Climate Variability

This research area aims to understand global atmosphere-ocean-snow-ice-land processes
that cause extreme atmospheric phenomena. Studies include:

1) Understanding of global atmosphere-ocean-ice-land processes using reanalysis data and
long-term climate run based on numerical experiments.

2) Sensitivity experiment using atmospheric general circulation model to evaluate the
influence of ice-ocean-land system variability.

3) Development of an atmospheric circulation monitoring system related to the prediction
of the occurrence of extreme atmospheric phenomena.
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This research division targets the disaster risk evaluation in snowy orogenic zones (tectonically active regions), such
as areas along the Sea of Japan, and include studies in the following areas:

1) Understanding seismic/ volcanic activities in the back-arc side linked to mega-earthquakes in the fore arc side.

2) Clarifying the mechanism of multi-hazards caused by the interaction of snow and ice with seismic/volcanic activities.
3) Evaluating the impact of global warming on snow and ice-related environments and disasters.
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2) Establishing a reconstruction technique of
natural hazard history from geological records.
3) Advancing disaster research caused by
earthquakes in the Circum-Pacific mobile belt.
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This research area aims to promote studies

N=qie N ==\
CREEERK Uiﬂ_’,E KILERD on prediction and mitigation of multi-hazards
EIKKEDAHZ XL fEA caused by the interaction of snow and ice with

— N seismic/ volcanic activities in a warming climate.
EABRICLDERKEDTAF e ¢
Studies include:

EDRFEEUAIFHM 1) Elucidating the mechanisms and risk evaluation
o R E IR S RO EIKSSE(C gf ]s)nowlan.d ice-reé?tte'd mmttiﬁutizardsa
———y = ope e eveloping prediction methods an
M (F T FEDFHIm N ERELAM

countermeasure techniques.

3) Evaluating the impact of extreme weather and
changes in precipitation regime on snow and
ice-related hazards.
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This research division targets landslides and urban disasters such as floods, tsunamis, and other geo-disasters.
These works are expected to promote disaster-resilient societies with research related to the following:

1) Understanding the mechanisms required to develop early sensing and hazard prediction.

2) Evaluating the limits of designed structured counter-measures.

3) Developing new numerical simulation and risk evaluation.
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3) Evaluating the disaster risks of landslides in
the mountainous and urbanizing communities
affected by societal and environmental changes.
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2) International application of developed
agricultural infrastructure recovery techniques
in mountainous communities.

3) Developing integrated mitigation technology
for constructing and managing safe
infrastructures.
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This research division targets the development of emergency countermeasures and recovering strategies for disasters
using information and communication technology. Studies are promoted on the following subjects:

1) Understanding the changing processes of social structures in areas stricken by natural disasters.

2) Estimating social impact associated with multi-hazards in the near future.
3) Studying resilient social structures in natural disasters areas in cooperation with academia, government agencies,
and international organizations.
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from Natural Disasters
This research focuses on establishing strategies
to the rearrangement of national land planning.

Studies include:
1) Applying spatial information technology to

DR develop rapid measures of disaster recovery.
_ . 2) Supporting installation of risk management
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headquarters for multiple disasters.
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by natural disasters.
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Research on Strategies of Recovery

of recovery from natural disasters in relationship

3) Implementing information and communication
technology to estimate damages in areas stricken
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Research on Analysis of
History Disasters

This research aims to promote studies on
elucidating and understanding histories of disaster
and changing processes of social structures and
their relation to damaged areas.

Studies include:

1) Analyzing historical materials and antique
documents of disasters to understand the
hysteresis of natural disasters, including
earthquakes, floods, volcanic eruptions, and the
changing processes of social structures.

2) Establishing archive technology for historical
materials and antique documents relating to
this subject.
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Research on ICT for Monitoring
and Evaluating Damage due to
Natural Disasters

This research aims to develop information and
communication technology for monitoring and
evaluating damage by natural disasters.

Studies include:

1) Developing the application of cloud computing
in the analysis and integrated management of
natural disaster damages.

2) Establishing a method for the estimation of
varying natural disaster damages in a wide
geographical range based on satellite information.
3) Developing methods of visualizing damage from
natural disasters in a broad geographical range and
for assisting local administrators with measures
for natural disaster recovery.

N
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Investigation ‘ occurred at domestic and overseas.
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Cross sectional observation
of snowpack and
intercalated volcanic ash
deposits after the 2018
phreatic eruption at

' Kusatsu-Shirane volcano.
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Gray volcanic ash deposited on a volcanic slope by the 2018
phreatic eruption at Kusatsu-Shirane volcano.
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Slope disaster caused by surface collapse. Meteorological and snow observations by the side of collapsed slopes.

rA8@EEo19%108130) The typhoon No.19 in 2019

TR/ | DRRIEE A (REFHREE) uJKL.JQ%)JI‘@ ﬁ(t:m;z II,EI"‘THT%—F)

Flood levee breach of the Chikuma River.(Hoyasu, Nagano city) Erosion of the bank by the flood.(Shinano River, Makishita, Tsunan
town)
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g . 1) “Penetration tests for rutting phenomena into a wet compacted-snow on road due to a passing vehicle”
= . ' University of Fukui

To elucidate the mechanism of rutting phenomena into a wet compacted-snow on road due to a passing vehicle,
penetration tests into snow were conducted in a cold room. The test results revealed the effect of ground contact
pressure of tire on the penetration depth quantitatively.
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2)“Erosion process and material movement of collapsed slopes by train and melting
snow after the 2018 earthquake”

Hokkaido Research Organization

This study revealed the slope material change of collapsed slopes during one year after The 2018 Hokkaido
Eastern Iburi Earthquake and the relations with melting snow and rain condition by airborne laser survey,
UAV-SfM survey, geological survey, and meteorological data.
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3) “Lahars at Zao volcano: its history, flow modelling, and hazard assessment”
Yamagata University
This collaborative research aims to assess risks and inundation areas by future lahars at active Zao volcano,

approaching from geological and chronological study of lahar deposits and from numerical modelling of lahar flows
with several scenarios.
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4) “Neutralization of acidic river waters from volcanic areas using low-cost materials
such as demolition waste and industrial by-products”

Saitama University

As a result of experiments using low-cost materials for neutralizing acidic river water from volcanic areas, steel
slag and recycled concrete were extremely effective not only in neutralizing but also in removing arsenic and lead.
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5)“Basic experiment to measure snowdrift shape with small-size LiDAR”
Tokyo Institute of Technology

This collaborative research investigated the development process of the snowdrift produced by blowing snow and
conducted the field experiment using a makeshift fence at the snowfield. The snowdrift shape measured with LIDAR
was consistent with the digital surface model estimated by UAV photography. In addition, the LIDAR measurement
showed usability in bad weather conditions such as blowing snow.
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Ikareshi campus,  E#1165®

Niigata Univ:
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ONZX (FB&E)
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FBER~ K E-ERBFZMERHN (930%)
Train : Niigata Sta. to Uchino (25min.) and walk (15min.)

Niigata Sta. to Niigatadaigaku-mae (20min.) and walk (15min.)

Bus : Niigata Sta. to Shindainishimon (45min.) and walk (3min.)
Taxi : Niigata Sta. to Research Institute for NHDR (30min.)

ialE7ER116)



5 - (B IR 2

Research Institute for Natural Hazards & Disaster Recovery

N

s el o] =¢ T950-2181
HRAE KE-ERBPHREM #ammxsa+seomsoso
TEL.025-262-7051 FAX.025-262-7050
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Tkarashi 8050, Nishi-ku, Niigata City Tel +81-25-262-7051 Fax +81-25-262-7050
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Meaning of the Logo of Our Institute

Shape of the arc of the logo indicates unstables of ground, red circle indicates people who is continually walking towards
recovery from disasters. The shape and the colors of the logo would give some Japanese impressions, and also pur institute
is aiming for the best institute in the world.
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