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MISSION STATEMENT

The mission of the Disaster Prevention Research Institute (DPRI) is to pursue the principles of natural hazard
reduction, establish integrated methodologies for disaster loss reduction on the basis of natural and social sciences, and
educate students in related fields. DPRI has been performing basic research on various disaster-related themes at local
to global scales from the viewpoints of natural science, engineering, and human and social sciences, as well as conducting
practical projects that meet the needs of society by organizing interdisciplinary groups. The scope of research, education,

and social contributions of DPRI are as follows:

Research: DPRI will conduct comprehensive academic and applied research on hazard reduction, as well as investigate

mechanisms of natural hazards on local to global scales.

Education: DPRI will foster students as future leaders, who have the ability to harmonize within global societies,
while maintaining education standards and high human qualities. Education is carried out in the
undergraduate and graduate schools of Kyoto University and uses the accumulated knowledge of DPRI’s

research.

Social contributions: DPRI will provide the public with scientific results and knowledge on natural hazards, as well as

advise national and local governments on hazard reduction strategies.

Administration: DPRI will run the institute as a Center of Excellence of the world, as well as of Japan, considering

the respect of human rights and the environment, while trying to establish balance with a sustainable society.
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PREFACE

The Disaster Prevention Research Institute (DPRI) of Kyoto University was founded in 1951 in response to serious
damage caused by a huge typhoon that struck Japan that year. Since its establishment, DPRI has responded to a variety
of natural disasters in Japan and the world, and has promoted research in the disaster sciences, with the goal of

mitigating their damage.

DPRI investigates nearly all types of natural hazards, including earthquakes and volcanic eruptions, floods, tsunamis,
typhoons and other atmospheric phenomena, and landslides and associated geo-hazards. At present, about one hundred
faculty members and many researchers and graduate students work in DPRI, with specialties extending from natural
science, engineering, and informatics, to social sciences. With such coverage, we carry out comprehensive research
ranging from the prediction of hazards and investigation into their mechanisms, development of technologies to prevent
and reduce associated disasters, analyses and measures of response and recovery immediately after disasters, and creating

methodologies for disaster risk management.

DPRI is headquartered on the Uji Campus of Kyoto University. It also maintains fifteen experimental and observatory
facilities outside the campus for unique field investigations, on-site observations, and large experiments. DPRI serves as
a national research center on natural disasters and their prevention and mitigation, authorized by the Ministry of
Education (MEXT). Researchers working on natural disasters from various Japanese universities gather at DPRI, use

the experimental and observatory facilities of DPRI, and work jointly with the DPRI researchers.

In addition to the domestic activities, DPRI has established formal MOUs with forty foreign research institutions (as of
August 2012) and organizes numerous joint projects and seminars to serve as an international center for research and

education on natural disasters and their mitigation.

The past decade has been marked by notable increase in the intensity of natural disasters, for example the 2011 Tohoku
earthquake and tsunami. To respond to the serious needs for the protection of lives and assets of our people and society,
DPRI promises to continue to enhance its research efforts using the knowledge and experience accumulated over the

last several decades. We request your continuing encouragement and support for the planned research activities of

DPRI.
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Integrated Arts and Sciences for Disaster Reduction
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Integrated Science and Technology which Contribute to the Realization of a Disaster Resistant and

Resilient Society
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This research group takes holistic approaches for effective use of
the state-of-the-art science and technology for disaster
reduction, considering the significance of human activities during
hazardous events and impacts on the socio-economic
environment. Major themes include increases of societal
vulnerability to hazards, preventive measures for improvement of
societal robustness and policies of recovery after disasters. This
group focuses on long-term scientific perspectives about
characteristics of multiple disasters due to social development
and complexity, comprehensive diagnosis on vulnerability to
hazards of the modern society, and development of technologies
and methodologies of planning and management for disaster
reduction.

Seismic and Volcanic Hazards Mitigation
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Studies of Damaging Earthquakes and Volcanic Eruptions with Development of New Technologies

for Disaster Mitigation
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Large earthquakes and eruptions of volcanoes cause more
damage than other natural hazards in Japan. Short-term
predictions of these events, especially for earthquakes, are still
difficult. However, when these events occur they can cause huge
damage. Also continuing events can cause fear and alarm among
the population, due to extended shaking from aftershocks or
multiple volcanic eruptions. The research of this group
contributes to the understanding of the physical processes of
earthquakes and volcanic eruptions. Also there are engineering
studies that improve technical applications to better withstand
the effects of the natural disasters on society. With the
interaction of science and engineering researchers, the group
pursues basic research investigations as well as seeking applied
technologies that can protect human lives and property from the
severe effects of earthquakes and volcanoes.



BRI IN—T
Geohazards
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Prediction and Mitigation of Geotechnical, Hydrogeomorphic and Geological Hazards
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AR - KHARITIN—T
Atmosphere-Hydrosphere

Soil liquefaction, ground settlements, landslides, erosion, and
related phenomena are studied to identify the distribution,
processes, mechanisms, and historical anthropogenic conditions
contributing to hazards, for establishing assessment and
mitigation methodologies. These investigations incorporate
combined process-based and modeling approaches to hillside
and lowland hazards in both urban and mountainous regions.
Integrated studies on landslides are performed with respect to
the mechanisms of initiation and motion, risk evaluation and
disaster reduction, and development of regional and global
monitoring systems. A geotechnical centrifuge and numerical
modeling are intensively employed to study risk mitigation
measures and performance of geotechnical structures.
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Mitigation of Atmospheric and Hydrospheric Disasters and the Conservation of the Aguatic
Environment under Changing Global Environment Conditions
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Water studies in this group include, impact assessment of global
environmental changes on general circulation and water
circulation, development of innovative methodologies for water
resources management and water environment conservation in
harmony with water utilization and social activities. Also studies
of atmospheric environments causing disasters, elucidation of
hazardous climate, quantitative prediction of disastrous
meteorological phenomena and prevention of wind damage are
carried out. Mitigation efforts are investigated with
countermeasures for abnormal phenomena such as floods,
storms, tidal waves and tsunamis, and planning of river basin
environment management strategies considering sediment
transportation processes ranging from soil erosion to estuary
deposition.
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BEBKRIAE J IV—"7T7 Integrated Arts and Sciences for Disaster Reduction Research Group

http://imdr.dpri.kyoto-u.ac.jp/rddms/japanese.htm

Research Division of Disaster Management for Safe and Secure Society
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Establishing methodologies for integrated disaster risk management to reduce social vulnerability against disasters
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We aim to establish long-term research methodologies for
comprehensive disaster management, addressing resilient living
spaces, cities, regions and the global society. We include due
considerations of the lessons from past disasters and the evolution
of human society. Using technologies and methodologies for
disaster mitigation design and planning, we conduct scientific
analyses and predictions of the multiple processes of disasters, along

A ZEE R = HIEHAR T 0 5

with comprehensive diagnoses of the vulnerability and risk inherent
in modern societies. We aim to develop disaster management
methods to construct desirable societies, considering cultural
aspects, sustainable development, safety, and comfort. Based on the
understanding of the correlation between disaster processes and the
socioeconomic environments, we establish theories of disaster
mitigation policy that accommodate land development in harmony

with safety and preservation of environment.

Vulnerability: degree of resistance of the
asset & population against disaster

-

Exposure: population and
asset exposed to the threat
of natural hazards

opulation
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Three major factors of disaster risk
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Safety Control of Urban Space
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To develop a methodology for safety control of urban space and to
create advanced living enviroments that are safe and comfortable,
we study risk evaluation methods of populated regions subjected to
strong ground motions and reliable design methods of urban space
and built environments. The main research topics are as follows: 1)
Evaluation of seismic input to structures and urban facilities based
on the regional characteristics of source, path, and sites and
quantification of seismic risks, 2) Establishment of methods for the
seismic reliability analysis and reliability-based design of buildings,
considering uncertainty in structural parameters and seismic input
motions, 3) Development of structural health monitoring and
control systems, including the damage evaluation of structures, and
4) Development and promotion of new seismic reinforcement
methods for buildings, especially traditional wooden houses.
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Shaking Table test of base-isolated buildings hitting
the retaining wall
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HERERE R OKFELT(H/NV) AN MUEICERE T 2 KD ICHTEEET IV ZRE L/ZER
Results of H/V spectral ratios of data and theory for best fit velocity model.
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Disaster Mitigation Planning for Built Environment
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The research is focused on the source process and the resultant

ground motion due to great and giant earthquakes especially in

regions of plains and basins with thick soft sediments, where many

large cities are located. Based on the analyses of past earthquakes

records, we predict source models of future great earthquakes and

ground motion distributions.

1) Analyses of great earthquake source processes

2) Estimation of source processes for future great earthquakes

3) Development of the subsurface structure models for sedimentary
plains and basins

4) Simulation of ground motion due to future great earthquakes

BRROBERFEET L. HERHWEE. XV, IaL—
2 avVICLBDHMEHRESE

Source, crust structure, and simulated ground motion of
future Kanto earthquake

http://flood.dpri.kyoto-u.ac.jp/index.html

Innovative Disaster Prevention Technology and Policy Research
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3RTTIEEENET I Biwa-3DZ FVWVZEEMOIIK - FROIKEFA
Sensitivity analysis of three dimensional Lake Biwa temperature using
Biwa-3D, a non-hydrostatic Biwa-3D model.

For advanced monitoring and prediction of natural and/or human-

induced disasters, as well as risk and emergency management, this

laboratory develops innovative technologies, such as spatio-

temporal modeling for predicting floods and sediment disasters,

computer intensive simulation analysis for global environmental

changes, and remote sensing technologies. The research topics

include the analyses of interactions between social changes and

hydrological cycle/water-related disasters, policy development for

secure and sustainable social systems, and international disaster

mitigation strategies:

1) Spatio-temporal modeling of disasters for advanced prediction
and warning systems.

2) Interaction between social/climate change and the hydrological
cycle.

3) Computer intensive statistics and simulation analysis of extreme
events and disaster management.

4) Remote sensing technologies targeting disaster monitoring and
management.

5) International strategy for disaster risk reduction to realize
resilient societies.
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Social Systems for Disaster Risk Governance
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To realize a safe and secure society, integrated disaster risk
governance is a key infrastructure which supports design and
implementation of management policies consisting of risk control
and financing. We investigate an ideal model of disaster
management system through informational, organizational and
economic approaches. Considering disaster risk governance and/or
management, public involvement and participatory approach to
planning are also essential frameworks. Our research section
focuses on human behavior before/during/after disasters and aims
at constructing original methodologies for efficient integrated
management of disaster risk. The section also aims at establishing
an original information systems design method for integrated

disaster risk management, especially by developing an spatial
temporal database.

Log GDP

Risk Com:l'ul
Mitigation

Time

EFRH KA BMAE DT NEARE)

LR VEBFEDPKEROBERRIC
S ESEIES

Effect of disaster risk management
countermeasures on economic
growth after a disaster
CRARMKY Ry a5 —3 Y
FE AT L (FRICSS)

Integrated flood risk communication
support system (iFRIiCSS)

http://imdr.dpri.kyoto-u.ac.jp/

International Research Collaboration for Disaster Management (International Visiting Professors)
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Photo taken at the Seminar of Prof. Sanchez-Sesma from UNAM

International collaborations for exploring integrated disaster risk
management involves cooperating with innovative researchers
working in the field of disaster science at leading institutions
around the world. This function is served by inviting talented
researchers from various countries to our institute. This research
section promotes: 1) Collaborations on state-of-the-art disaster
science and disaster prevention methods. 2) Collaborations on
disaster counter-measures, focusing on practical approaches for a
variety of socio-cultural environments. 3) Collaborations on social
implementation of disaster management methods in disaster-prone
countries. 4) Collaborations on development of knowledge and
methods of common disaster related issues for Japan and foreign

countries.

EAITHRDERNIC KB TEHTHIE DIRIZ DD Sanchez-Sesma#ifk £ BINE
Prof. Sanchez-Sesma and other participants during the Hanaore Fault
excursion with Prof. Oike, the former president
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Public Policy Studies on Disaster Reduction (endowed by JICE)
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Key Technologies Research Communities

The research section of Public Policy Studies on Disaster Reduction
aims at assessing effects of existing public policies and providing
more effective and efficient damage reduction policies before and
after the disasters. Collaborating with other research groups,
heuristic and interdisciplinary research considers the latest
requirements on public policies of land use. ‘Implementation
Science’ is a key concept to put developed policy designs into
practical use. For this purpose, most of the research developments
are attempted through practical dialog and knowledge exchanges
with stakeholders, such as the local community, companies and
policy makers. The following research themes are our main targets
of research development:
1) Disaster risk assessment reflecting vulnerabilities of national
infrastructure and social systems.
2) National land use policies for integrated disaster prevention/
mitigation.
3) Public polices for enhancing social resiliencies to unanticipated
events.

B A HBIER DR A
Framework of public policy research on disaster reduction

BB BCP M0 (HEHFT)

Business Continuity Plan for Port Logistics (collaborative research)
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Concept of BCP

Considering the current situation of Japan which faces a variety of

risks from natural and man-made hazards, such as huge

earthquakes, storms, border conflicts and terrorism, our research

section attempts to develop a cutting-edge and sophisticated BCP

(Business Continuity Plan) for port logistics, to cope with sudden

disruption of the supply chain of goods in a global, regional and

local context. Our focus will be on the research of:

1) Risk governance of international transportation and trade,

2) Improvement of BCP for port logistics, and

3) Comprehensive disaster prevention and security measures for
sea ports.

NFYER (BRESLEEDOF a—TRA > bOf)
Panama Canal (An example of chokepoint)
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Research Center for Disaster Reduction Systems

MBEHBKEY AT TRXIXA Y ML BERKEDWERR

Disaster damage reduction by integrated disaster risk management

SeEECIX TR SR E OB EAL- & v h T =21 kic L o
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DRS research scope
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Developed countries like Japan are subject to a progression of
disaster vulnerabilities as the urban social structures develop to a
greater extent. Developing countries also face greater vulnerability
caused by population increase, economic development and
environmental problems. It is a grave concern that increased world
vulnerability could increase the risk of catastrophic disasters. A
catastrophic disaster strikes and spreads not only by powerful
natural forces but also by human factors. Thus, an integrated
disaster reduction system, including prevention, preparedness and
resilience, must be promoted by establishing the “Science of
Implementation” as a new study area, and by conducting a series of
domestic and international collaborative research efforts by a multi-
disciplinary team consisting of natural scientists, engineers, and
social scientists.
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Emergency Management

http://www.drs.dpri.kyoto-u.ac.jp/yamori/

Integrated Disaster Reduction Systems
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The section promotes research and practices to build a safe society
by reducing disaster damage, particularly from a social science point
of view. Special attention is focused on creating an integrated risk
management system in which we emphasize research of practical
actions and implementation science.The followings are four major
research targets:1) promoting citizens’ participatory disaster
management systems in a local community, 2) developing disaster
education tools and methods to be used in schools and local
communities, 3) developing countermeasures to reduce damages
caused by large and complicated disasters, like the combined Tokai,
To-Nankai, Nankai earthquake, and an earthquake in the Tokyo
Metropolitan Area, 4) analyzing disaster information from the
viewpoint of social sciences, such as mass media studies, risk
communication studies, and narrative theory.

| R ZETHISE LB KB Bt
. Disaster education materials
CHEFAIaL—&

. Disaster damage simulator
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http://www.drs.dpri.kyoto-u.ac.jp/hayashi/

Disaster Information System
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Natural disasters are as much social events as natural events. Our
mission is to establish science and technology for studying social
aspects of natural disasters by enabling effective post-event
emergency management using ICT (Information and Communication
Technology). Our research focuses on the following three topics: 1)
Understanding of human behavior and psychological process
before, during, and after disasters; 2) Effective crisis management
for emergency management organizations; 3) Long-term recovery
processes. The section promotes empirical studies on such themes
as 1) Multi-hazard Risk Assessment, 2) Hazard Mapping, 3)
Participatory Strategic Planning, 4) Emergency Planning, 5)
Disaster Information Systems, 6) Incident Management Systems,
7) Standardization of Emergency Operations, 8) Human Resource
Development Systems, 9) Risk Communication and Education,
and 10) Cross media databases for disaster reduction.

P RAAKEKOBEOREMEMTEE)
(http://www.drs.dpri.kyoto-u.ac.jp/emt/)
Emergency Mapping Team Activities
after 3.11 Tohoku Earthquake and
Tsunami Disaster
CREBHNF—RTvvT

Kyoto Hazards Map

%% U 7\ 7 7 ?\ \\/)( \/ I\ Eﬂ?’%{iﬁ\iﬁ,@ http://www.drs.dpri.kyoto-u.ac.jp/saigairisk/NetCommons/htdocs/

Disaster Risk Management
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Disaster

Disaster ‘

Disaster Risk Management takes challenges for economic analyses

of catastrophic disaster risk with long-term view points. We

formulate dynamic models to examine the process in which people

deprived of their important possessions, finally decide to rebuild

them, as well as to help one another in their community. We

evaluate the socio-economic impacts of disaster risk both

qualitatively and quantitatively. The main topics are as follows;

1) Economic valuation of catastrophic disaster risk and its
mitigation,

2) Economic growth theory under disaster risks,

3) Sustainable management and inheritance of local culture and
infrastructure.

Economic
activity

Development of
knowledge of
disaster prevention

Communication and
matching of local people
and specialists

time

KECHEFEY, PHXAMBOR KB
Disaster, economic activity and development
process of knowledge of disaster prevention
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http://maple.dpri.kyoto-u.ac.jp/saigaishiryo/

Historical Disaster Analysis(Visiting Professors)
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It is important to recognize the lessons of past disasters to mitigate
or reduce the damage and consequences of rarely occurring
catastrophic disasters. This laboratory has continued to study the
historical changes of the characteristics of catastrophic disasters in
Japan, focusing on their impact on society and the nation, the
spreading or magnifying processes of damage, the relief and
response operations of local and national governments, the lessons,
knowledge and culture embedded in the recovery.

We have been extracting and collecting historical disaster related
records and articles from vast amounts of Japanese archives. As of
March 2012, 13,000 descriptions have been deciphered and
translated into modern Japanese. These historical disaster records
are organized according to era, region and type of disaster. Anyone
can search and access the data at the URL above.

C KEEN T — AN—AREREER
Screenshot of Historical Disaster
Database

DBEICHEE LKEICEET B8N
Documents on historical disasters

Regional Disaster Studies (Visiting Professors)
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Discriminating value(D)
40

This special section (mainly used by visiting researchers) provides
assistance to a nation-wide network of researchers and experts in
disaster reduction called the “Natural Disaster Research Council”
(“Shizen Saigai Kenkyu Kyogikai”). The section primarily deals
with the following: 1) Development of a network of researchers
engaged in natural disaster science in Japan. 2) Planning and
coordination of rapid post-disaster investigations and 3) Promotion
of regional disaster reduction information network projects. As
an example, we have developed a text mining system:
TRENDREADER™ (TR) that supports reading and understanding
text data, such as interviews, open-ended answers of questionnaire
surveys, news reports, and incident response logs, with which we
can develop and test theories on human behavior and social
response in disaster recovery.

30| —o—wesnone  Saving Life

—0—deatn
20 —&—dispatching
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o '\ =
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20045 3R RFHIRICEI T B Yahoo! = 1 —ADTRAH

1 10 100

1,000 10,000
Elapsed time after the earthquake (hrs)

TR analysis of Yahoo! news on the 2004 Niigata-ken
Chuetsu earthquake
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Disaster Information Network (International Visiting Professors)

AR EICH T 2 MRS E & oL FEhE L Tw &
o BARIIZIZ, HREEOEL RIS & O, HHE
BN, Fifif - (g - Sk — 7 O, 4 ¥ — % v b
FoF—FPUE, B FRIEROMERAHZITo TV E 9,
AT H AR 7 & BB SOEHEE T 2 R E OB W75 &
LFERFFE 2 ERf L THB Y . ~ I FAYF— REToR; g s
WO FHAIT A 098, EIH - HEAZ I I ANRE
BB SExt sk D d ) BT A 078, BERKER ORI~ -
DAY MIBT AR EFEML T FE T,
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The purpose of this section is promoting international collaboration
about disaster research. The Research Center for Disaster
Reduction Systems invites internationally well-known researchers
to be visiting professors. Data archiving of disaster information
from all over the world is also conducted in this section. A recent
research topic is on holistic disaster reduction systems, which have
multi-hazard perspectives, and includes all phases of disaster
management, such as response, recovery, mitigation, and
preparedness. Collaborative research about disaster reduction
planning and long term recovery processes is conducted with

visiting professors.

Joint field survey on the East Japan Earthquake Disaster

S

1% Global Summit of Research Institutes for Disaster Risk Reduction:
Exploring New Paradigms of Natural Disaster Research Based on

the Lessons Learned from the Great Natural Disasters
November 24-25, DPRI, Kyoto University, Japan
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Research Division of Earthquake Disaster Prevention

WERORE. WERBDERDDS. EY - SIHEREROWEICAT 2ERY - [CAMNMAEDORER
Fundamental and applied studies on strong ground motion generation and earthquake disaster mitigation for buildings and infrastructures
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Theoretical and experimental studies are conducted with the aim of
mitigating earthquake induced disasters. This division consists of
researchers in geophysics (Strong Motion Seismology Laboratory),
civil engineering (Dynamics of Foundation Structures Laboratory),
and architectural engineering (Structural Dynamics Laboratory)
who cooperatively investigate broad research areas from strong
motion generation to life-threatening earthquake disasters.
Comprehensive research on earthquake disaster mitigation is also
conducted with members in the Division of Earthquake Hazards

and related fields.
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Strong Motion Seismology %

MR K EAFTEPT SR FOERR
Schematic relation chart of the Division of Earthquake Prediction

http://sms.dpri.kyoto-u.ac.jp/

Strong Motion Seismology
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The research is focused on earthquake sources, seismic wave
propagation, and site effects to study ground motion characteristics
and to develop advanced methodologies of strong motion
prediction for evaluating the seismic hazard from destructive
earthquakes.

1) Source modeling using strong motion data, characterization of
heterogeneous fault rupture process, and study of near-source
and extreme ground motions controlled by the source process

2) Analysis and modeling of long-period ground motion generation
and propagation in crust and basin structures

3) Investigation of site effects considering effects of surface geology
and subsurface exploration using seismological techniques

4) Development of theoretical and semi-empirical broadband
strong motion simulation methods and strong motion prediction
recipes for scenario earthquakes

FETHIERREER (RN ICH 2 RETEEIRERER S HERR
Geologic interpretation of the depth converted section by the
seismic reflection survey across the Uemachi fault system
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Dynamics of Foundation Structures

WK EICBI 2EEDOWERA N = X L5 HIFT 5720
IZHEDOFAED SHEEY OISE T TOMRILVEIEZ TR E L
7WFZe R ATV, & S IR OB L~IGH T 2 Bl iz ow
TOWFHEEIT> T E T,

1) MEFHORA - EIEA D = X 2 ORY - BB

P OMBEOIILICEIZESL T TEBEYIFHEL 9,
2) WEEM O EEREOMI] « fiE S AT 4056 3 A ER

HED B IFEMICHL D ATV E 5,

3) WHATEALHAMORSE - L WikEL AT 5. LT

EMERE AR R R OFEHE HIFL T E S,

RCIEEY-MER- MR DA IR S FER
Shaking table test for nonlinear structure-pile-soil system

BEYEEMEDLE

Research in the Dynamics of Foundation Structures laboratory
aims to 1) Integrate theories and methodologies related to the
earthquake disaster mechanisms: seismic source characteristics,
nonlinear soil structure response, nonlinear dynamic response of
structure systems, subsurface structures, and other civil engineering
structures, and 2) Develop rational seismic design methods for
those structures. Major research topics are Engineering Seismology,
Seismic Behavior of Structure Systems, and Development of
Innovative Structures.

Kismd/ISBEHRFAT7OD L7 b
Very dense seismic array observation in Furukawa district

http://sds.dpri.kyoto-u.ac.jp/

Structural Dynamics
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Laminated
Timber Slabs
RC Beam
RC Beam PC tendon
(a) Perspective View (b) Elevation

Sections of Laminated Timber Slabs
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Prestressed glue laminated timber slab systems

The main theme of this laboratory is the improvement of seismic
designs of buildings, including foundations. Fundamental studies
have been carried out to elucidate the dynamic characteristics of
building structures with various types of foundations. The main
research subjects are as follows:

1) Seismic design of high-rise reinforced concrete structures :

This study includes the creep problem and fire resistance.

2) Towards the reduction of CO, emission: Prestressed glue
laminated timber slab systems have been proposed and
developed for high to medium-rise buildings.

3) Seismic design of pile foundations in liquefiable soil.

4) Ultimate response of superstructures supported by shallow
foundations during strong earthquakes.

5) Mitigation of liquefaction-induced damage to houses

EOETERER

Centrifuge test
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Research Division of Earthquake Hazards

HERMIESFAFEZ AV ZHEOIER EWEZ R O Y /2 DEREM DR
Integrated studies of earthquakes and structural dynamics to reduce losses from seismic events
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The Division of Earthquake Hazards has three sections,
Earthquake Source Mechanisms, Seismotectonics and Earthquake
Resistant Structures, that combine seismology and earthquake
engineering. Researchers are studying earthquake source processes
and related complexities in the Earth’s crust associated with strain
accumulation, in order to understand the recurrence of large seismic
events. Such knowledge contributes to long-term forecasting of
large earthquakes. In addition, the division is involved in extensive
engineering research to improve current construction techniques,
which can protect lives and maintain a functioning society when
these large earthquakes occur. The division maintains strong

I EEBMTT D

interactions between students and faculty in its research activities
and also encourages international activities through student and

researcher exchanges.

D o

HhER R SEARTRABPID X > /N —
Members of the Division of Earthquake Hazards

-

http://www.steel.dpri.kyoto-u.ac.jp/

Earthquake Resistant Structures
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‘The research of this section focuses on improving the seismic safety
of buildings and mitigating the impact of seismic hazards on urban
cities. Ongoing areas of investigation are as follows:

1) Simulation of Earthquake Response of Structures: Response
characteristics and serviceability of super high-rise buildings and
base-isolated buildings under long-period earthquake ground
motions are examined through large-scale testing.

2) Implementation of Advanced Materials to Structures: Super
high-strength steel and engineered composites are adopted to
develop novel structural systems and seismic retrofit techniques.

3) Quick Inspection of Earthquake-Affected Structures: Sensor-
based structural health monitoring systems and passive damping
devices capable of damage prognosis are under development for
enhancing the resiliency of structures.

P AUy AV SIRFIIRSE DR EER

Component test of novel steel plate shear walls
CREEERHESATLZEOREAT A MY K

Testbed for development of damage detection frameworks
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Seismotectonics
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Using methods from a variety of geophysical fields, such as geo-

electromagnetism, the heterogeneous structures in the regions of

the subduction plate boundary and the lower crust of inland areas
are investigated to improve the understanding and evaluation of
long-term earthquake occurrences. Recent investigations include,

1) Studies of crustal heterogeneity around earthquake source
regions and active faults to improve long-term evaluations of
earthquake occurrence,

2) Studies of the regional and global conductivity structure of the
Earth’s interior

3) Studies on the recovery process of the Nojima fault following
the Kobe earthquake.

2007 FHEBHF BHRRREEL THE S N/ZRE 20Kk mE TOLLIRGIHE
&, AOROFROME TRIERZTRY . £NOEMIARORRE. £/,
ADEMEIRARREOREZTRY . BHLEENLANDOREOEEREZRT .

Resistivity structure to a depth of 20km in the region of the 2007 Noto
Peninsula Earthquake (Mw6.7). Aftershocks are shown by the black
circles in the cross section on the left and the map view on the right.

http://www.egh.dpri.kyoto-u.ac.jp/src/

Earthquake Source Mechanisms
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We carry out a variety of field and data analyses studies of

earthquake sources and wave propagation, including,

1) Field studies of large faults to measure frictional heat and other
physical properties. Recently, deep boreholes were drilled in the
ocean floor to study the fault of the 2011 Tohoku earthquake.

2) Analyses of time-dependent wave propagation that track
physical changes of the Earth’s crust

3) Ongoing monitoring of the Yamazaki fault in anticipation of
future large earthquakes.

4) Methods to improve the Earthquake Early Warning system in
Japan. New data analyses techniques are being tested to provide
better warnings of strong shaking within a few seconds of large
earthquakes.

7 HRIRIR A MR T B 72D DB DE
BIESR
Left : Observations of microseisms for site
response studies.
£ R AR O RIRRTE DMK
D=, HWIKREHEEM (520> ] IC
KBRICHEZ DS h BRI A
Shi
Right : D/V Chikyu used for drilling boreholes
in the seafloor to investigate the fault
of the 2011 Tohoku earthquake.
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Research Center for Earthqguake Prediction

BAMERICE D BEREAHRS KONERRFHNOME

Research for the prediction of great interplate and intraplate earthquakes based on field observations
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The Research Center for Earthquake Prediction (RCEP) carries
out many aspects of seismic research related to earthquake sources,
seismic velocity structures, distributions of earthquakes in
southwest Japan and laboratory investigations. These studies
contribute to the mitigation of earthquake damage. RCEP
cooperates with the Division of Earthquake Hazard, in research
and observational activities.

During the first half of this century, the probable occurrence of a

R R BT IR

great earthquake along the Nankai trough is reaching a peak; also
large damaging inland earthquakes in southwest Japan appear to be
occurring more frequently. In this active seismic period, RCEP
focuses its efforts in 3 main areas: Prediction of the next Nankai
earthquake, Studies of inland earthquakes in southwest Japan and
the outreach efforts for other disciplines and the public.

fam B ADHEEED

(2010 ~ 20114F)
KEOBAEEDT — 2 EHF|
ALTRETHRE LEER
HEOJICLD. BRHDOER
AIEE> Z—DWebt 1 b
TZEWEETEY,
Epicenter distribution from
2010 to 2011 in
southwestern Japan after
the hypocenter catalog
integrated by JMA, which
includes the data from
micro-earthquake
observation system of the
RCEP.

http://www.rcep.dpri.kyoto-u.ac.jp/main/about/resaread.html

Crustal Activity Evaluation
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Evaluation of crustal activity associated with geophysical processes
of the Earth:

We detect, analyze and interpret the crustal activity by integrating
seismic velocity structures from subduction plate boundaries to
inland regions, the slip history of active faults, crustal movements
measured by GPS, InSAR and satellite gravity, and seismicity in
the regions. We investigate the relationship between the
geophysical processes and the occurrence of large earthquakes on
the plate boundaries and in the inland regions, and finally derive a
variety of information that is useful for predicting the generation of
large earthquakes and strong motions.

CCHli% (REB—RFHEAMR) (OADHMEICE T REEETEGREDKR. RFFETISLHAAEC T VEVBTL— MAX—IJEN TS,
Seismic wavespeed discontinuity in a cross section along the profile line CC’. We can image the Philippine Sea plate subducting beneath Kii Peninsula.
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Subduction Zone Earthquakes
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Modeling of the generation process of subduction zone earthquake:
In order to contribute to the mitigation of earthquake and tsunami
damage due to subduction zone earthquakes along the Nankai
trough, we have been conducting studies of the accumulation
process of stress and strain in the source region using seismic and
geodetic observations. Our goal is to develop an evaluation method
of the strain energy build-up process by integrating the above
deformation data and other geophysical data. We also study other
great earthquakes in the world, such as the 2004 Sumatra and 2011
Tohoku earthquakes.

At present we focus on the study of inter-, co- and postseismic
deformations in subduction zones with space geodetic techniques
such as Synthetic Aperture Radar (SAR), GPS and other
techniques.

[720V6] BEEKRBOL —4—TIRAZ201 1 ERILAHtE (Mw9.0) ICK2HREE -
o (E)RAAFAOEBE, HEXETRANSMISELTWVS. (B) LTARAOEBHE, =EHISES:
FWAHEE TAFEFREICFETIC N mEEOREIE 7,
| ™ Crustal deformation of the 2011 Tohoku-Oki earthquake (Mw9.0) observed by ALOS/
/| PALSAR: (Left) East-west component of horizontal movement. The maximum shift of about
5 m is detected at the tip of Oshika peninsula. (Right) Quasi-vertical component. Up to 1m
subsidence was caused in the coastal region from Sanriku to Fukushima-lbaraki by the

Inland Earthquakes
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Research on the generation process of intraplate eartquakes:

It is well known that seismic activity in the intraplate region of

southwest Japan become high before a great plate boundary thrust

earthquake along the Nankai trough. In order to reduce disasters by

these intraplate earthquakes, we conduct research to clarify the

process by which intraplate earthquakes are generated, which is not

well known at present, and develop new methods of forecasting the

occurrence of intraplate earthquakes.

Major research topics are as follows:

1) Anelastic deformation in the upper crust.

2) Stress accumulation process on intraplate earthquake faults
resulting from heterogeneities in the lower crust.

3) Development of sophisticated inversion methods to infer models
from observed data.

7 20045 TR R PR O EMIEHE & TRk O T9E
BiE RK - ARARSAICKLD)
Left : Estimated fault plane of the 2004 Mid-Niigata

s Prefecture Earthquake and heterogeneous structures
in the lower crust (The Joint observation of Kyoto and
Kyushu Universities).

H I SARTF—RDA VN\—=2 3 VEERICK > THEES h=

2008FEFEHAEREDRE Y 57

Right : Slip distribution of the 2008 Iwate-Miyasgi inland
Earthquake inferred from an inversion analysis of SAR

data.
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Crustal Activity Information
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We have been constructing a database of seismic activity, crustal
movement and other geophysical observations, through exchanging
seismic data with other universities and national research agencies.
Information for earthquake generating properties, crustal activity
and long-term earthquake prediction has been assessed based on
the research using the database. The database contains information
on the seismicity in southwest Japan, structural properties in
earthquake source areas, space-time variations of earthquake
generating properties. We also plan and execute basic surveys of
tectonic structures and active faults.

(2012/03/13 00:00 - 2012/06/11 00:00, 90 days)

(N=3792)
135" 3 a7

i STy

L HRE KUHRBES T —2D

D% & N =k
Real-time data processing for
micro-earthquakes and crustal
deformation

L IEEE S DR RIRERT
Earthquake information in the Kinki
District

Earth Observation Systems
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We develop new experimental methods in the field and laboratory,

which are applicable to recording and analyses of various types of

earthquake data. These studies provide a better understanding of
the mechanisms of earthquakes.

1) Measurements of earth’s free oscillations using laser strainmeters,
bore-hole strain meters, STS seismometers, and pore-pressure
meters.

2) Application of ambient noise correlation to investigating
subsurface structures around seismic faults.

3) Study of the triggering of small earthquakes and non-volcanic
tremor caused by the passage of seismic waves from distant large
earthquakes.
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Integrated Real-time Systems
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AT HEEA
Crustal structure survey using artificial source.

B IEMZTRRE (B8)

In situ and real-time observations of current crustal phenomena

using various geophysical methods are carried out at specified local

areas. The main research subjects are as follows:

1) Rapid observations for aftershocks of large earthquakes.

2) Crustal structure surveys using artificial seismic sources.

3) The temporal observations in specified local regions using
seismic, geoelectro-magnetic, and geodetic methods.

BEBEEZESEUTIVEA LT—REE
(AL A A REIREH A
Telemeter observation using the satellite data link.

Earth’s Interior (Visiting Professor)
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Studies of characteristics of the crust and mantle:

Studies on the mechanical and chemical characteristics of material

in the crust and mantle are carried out to refine knowledge of the

seismogenic environment. Major research topics are as follows:

1) Studies on the deformation and stress accumulation process at
subduction zone and inland areas

2) Risk evaluation on mega-earthquakes
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Estimated stress state around the focal region of the Tohoku
Earthquake before the mainshock (MPa)
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http://www.dpri.kyoto-u.ac.jp/~kazan/default.ntml
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Sakurajima Volcano Research Center

BARRREICED KBEXFHFES KOKIEEFHEFEDRFE

Development of volcanic eruption prediction and evaluation of activity based on observations
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Sakurajima Volcanological Observatory
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Several active volcanoes are located in the southern Kyushu and the
Ryukyu islands. Sakurajima Volcano Research Center is the base of
field observation and experimental research of these active
volcanoes. Collaborative studies have been conducted with
universities and institutions under the National Project of
Prediction of Earthquakes and Volcanic Eruptions, the
collaboration programs of DPRI and other joint research projects.
One of the recent main topics is the seismic survey of the Aira
caldera and Sakurajima using artificial explosions to investigate
locations of magma storage and magma pathways. In addition,
comparative studies of eruption mechanism have continued under
international collaboration with Indonesia.

&S KORBAMDKILEAHE
Volcano observation
stations at Sakurajima (left)
and south Kyushu (right)

http://www.dpri.kyoto-u.ac.jp/~kazan/default.html

Prediction of Volcanic Eruptions
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Eruptions of Sakurajima volcano have continued at the summit
crater since 1955. In 2006, the Showa crater on the east flank
resumed eruption after a dormant period of 58 years and the
eruptive activity has increased since 2009. For prediction of volcanic
eruptions, the eruption process, the mechanism of volcanic
explosions and the shallow magma system of the volcano have been
investigated using several kinds of data collected by seismometers,
tilt and strain meters, infrasonic microphones, TV and infrared
cameras and other geophysical and geochemical observations.
Seismic and deformation data are practically used for the evaluation
of short-term volcanic activity and the real-time prediction of
volcanic explosions. The ground deformation data have revealed
accumulation of magma beneath the Aira caldera, north of the

volcano.

2009548 O KX 2 145 BB OmE X
Explosive eruption at Showa crater in April 2009

BEDY IR AT L (B EBEEHHOTIVHRE. & BEDY I IERE)
Magma plumbing system of Sakurajima (Left: Magma discharge in 1974-1992,

right: present activity with magma accumulation beneath Aira caldera
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Research Division of Geohazards
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Interdisciplinary basic and applied research of geohazards from the waterfront, through the hills up to the mountains

mﬁ%%tﬁﬁiégﬁiﬂtﬁ§t MK EDO T &
%ﬁ%ﬁ%ttﬁ”%ﬁ%t KB \2. ZEERGHIE % 4 T
WCRIFE L T E 9 B 24 BB iE, i A,
ﬂﬁ%\ﬂﬁ%@%\ﬂ% KILE, HERIEAE, BREE A
% ELIKIZ T2 it\ﬂﬁ“* & IRAL, HARIE T
FHIHEE, My N0, TEERAE, BRI ) SR
DN, T RDZER, RO HF OHfE
B TR OETERMR % &% OB A = XA L% F
DBRDH ) 5.
ZD LX) ISR BN EHR O L BB O, Mk

KENY— Ny TOERT®R L KERBRTHEORSEZ EX
AEL LTBIFTwEY,

B BH K ERT AT D B

The Geohazards Division pursues research for the prediction and
mitigation of earth surface hazards, based on the sciences of
geophysics, geology, geotechnology, geomorphology, hydrology and
environmental science and technology. The Division conducts
interdisciplinary research by cooperating with other scientific
disciplines. The geohazards under investigation include liquefaction,
ground settlement, slope failures, landslides, soil erosion, slope or
foundation deformation due to construction, groundwater
problems, deformation or loss of special types of soil, severe surface
erosion and deformation or collapse of underground caverns.
Research in this division focuses on the generation and the
behavior of geohazards and the methodology of hazard mapping,
and hazard mitigation.

{2011 EBRI125ICE 5 RERIE (EFEILH)
. Deep-seated catastrophic landslide induced
by Typhoon Talas, Kii Mts in 2011
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: Geotechnical centrifuge at DPRI

https://sites.google.com/site/geotechdpriku/

Geotechmcs
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Rapid development of urban areas originally located in plains and

lowlands areas, to suburban development in the hills, poses

increasing risks in geohazards. The potential geohazards include

soil liquefaction, settlement of reclaimed lands, collapse of artificial

cut-and-fill including cultural properties such as ancient tombs,

and slope instabilities. A series of strategic measures are required

for mitigating these geohazards and establishing higher

performance of geotechnical works. Currently, our research topics

include:

1) Study of the static/dynamic mechanics of large deformations of
the ground

2) Study of interactions between foundation and structure using
geotechnical centrifuge model tests

3) Study of mechanisms and remedial measures for ground
softening during earthquakes

4) Prediction of deformation in foundation-structure systems and
establishment of rational design methods

D 2011 ESRALH A KTz - JRIE Tt
Ui

: Damaged quay walls after the 2011 Off
the Pacific coast of Tohoku earthquake
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. 3D simulation of gravity quay walls during
earthquakes
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http://www.slope.dpri.kyoto-u.ac.jp/index.html

Mountain Hazards
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Mountainous areas are susceptible to mass movement hazards

because of their high relief and steep slopes. We have been studying

the following issues to evaluate and mitigate mountain hazards,

which are long-term geological phenomena as well as short-term

mechanical phenomena.

1) Deep-secated gravitational slope deformation and large-scale
landslides.

2) Rock weathering, weathering profiles, water infiltration,
landslide initiation, and immunity for shallow landslides.

3) Kinetic study of landscape evolution.

4) Methodologies for hazard mapping in mountainous areas from
the view-points of geology and geomorphology.

5) Hydro-geological characteristics and hillslope processes in
mountainous areas.

| 2009FRE NI OREREDRE D7
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Mass rock creep that preceded the Shiaolin
landslide, Taiwan, in 2009

I RMICK B ALTEEEDRBRE
(2003FERIL—Y. BE)

Shallow landslides induced by rainstorm
(2003, Typhoon Rusa, Korea)

http://www.scs.dpri.kyoto-u.ac.jp/

Slope Conservation
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The research aim in our laboratory is to quantitatively understand

the various geo-scientific phenomena linking sediment disasters,

such as the effect of the slope environment on substance transport

and mass movement. We also focus on the fundamental scientific

aspects which are useful for the mitigation of sediment disasters. In

addition, by accepting the knowledge from related research fields,

the following research topics are intensively advanced in our

laboratory:

1) Relationship between land use and water-sediment movement.

2) Landslide mechanisms triggered by meltwater.

3) Prediction of landslides based on the combination of slope
hydrology, soil engineering, and electro-magnetic aspects.

4) Organic and inorganic interaction in slope-stream systems.

CTRSICE O TRELMTAY
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: Meltwater-induced landslide caused serious
damages to a local community (Kokugawa,
Joetsu, Niigata)

| EREWEREEER (RMRAMERORERZFA)
Flume experiment related to rainfall induced
shallow landslides (used the equipment in
Forestry and Forest Prod. Res. Inst.)
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http://landslide.dpri.kyoto-u.ac.jp/J-RCL.html

Research Center on Landslides
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Total feature analyses of landslide disasters in the past, present, and future
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Large-scale landslide
moved along almost
horizontal slip surface
(2008 Iwate-Miyagi Nairiku
earthquake)
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Related to the geological and climatological conditions, many
landslides are seen in the mountainous region of the Japan island
arc. Thus, the Research Center on Landslides (RCL) was
established in 2003. RCL aims to pursue research for protecting
human lives, property, and cultural and natural heritage from
landslides. RCL conducts research on mechanisms of initiation and
motion of landslides triggered by earthquakes, rainstorms and other
factors, risk assessment of rapid and long run-out landslides, the
development of precise monitoring systems of landslides at local to
global scales, failures in urban fill materials, anthropogenic factors
and new techniques of landslide field / laboratory investigations

and instrumentation. Education and capacity building for landslide
risk mitigation are also important tasks of RCL. RCL has two
research sections, Landslide Dynamics and Landslide Monitoring.
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Cross section of a small-scale landslide moved along horizontal slip surface

http://landslide.dpri.kyoto-u.ac.jp/J-RCL.html

Landslide Dynamics
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Most of historical villages in mountainous regions of Japan were
settled on the gentle slopes created by landslides. Landslides
provide living space in mountains, but induce serious disasters for
villages. In order to reduce landslide disasters, studies on
mechanisms of landslides and prediction methods of landslide
movement are investigated in this section. Rapid and long traveling
landslides triggered by earthquakes and rainstorms were studied
using a large scale ring shear apparatus that was developed at
DPRI. In accordance with recent serious earthquake disasters in
Japan, we extended the research field to urban regions. Landslides
of urban residential fills caused by major earthquakes, e.g. the 1995
Kobe earthquake and the 2011 Tohoku earthquake, were
investigated to clarify the landslides inventory and mechanism.
Cooperation and technical transfer with foreign institutes are

routinely conducted.

| BRBAMPRICHEE LA FRBIRSR
Particle crushing during hi-speed ring
shear test
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Ao Bore holes
*, Surface wave

. Landslide in urban residential fills

caused by the 2011 Tohoku earthquake
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Landslide Monitoring
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This section includes the Tokushima Landslide Observatory, a field
base in the central region of the Shikoku Mountains that is one of
most landslide prone areas in Japan. Long-term observations of
landslide movements using extensometers and changes of ground
water levels were conducted on several landslides, e.g. landslides of
weathered crystalline schist. Technologies for the monitoring of
landslide movements and triggering factors and the measurement
of mechanical and physical landslide parameters are being
developed. Observation systems of earthquake motions on
landslides were installed in preparation for the next Nankali,
Tonankai great earthquakes. The observatory is utilized as an
important camp base for education, capacity building for students
and investigations for researchers from foreign countries.
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Research Division of Atmospheric and Hydrospheric Disasters
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Scientific study and mitigation of atmospheric and hydrospheric disasters
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This division consists of five research sections studying climate
environment, severe storms and atmospheric environment, wind
disasters and maritime disasters, as well as hydro-meteorological
disasters. The goal is to establish scientific principles to mitigate
atmospheric and hydrospheric disasters. Researchers in the field of
meteorology, hydrology, architecture and coastal engineering are
collaborating to study atmospheric and hydrospheric hazards such
as strong wind, tornado, typhoon, heavy rain, river discharge, flood,
storm surges, high wave and tsunami, at various spatial and
temporal scales. We are also studying the effects of future global
warming on atmospheric and hydrological disasters by employing
several General Circulation Model projections and methods of
dynamical and statistical downscaling for the prevention and

reduction of future disasters.
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http://www.dpac.dpri.kyoto-u.ac.jp/

Cl|mate Environment
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The Russian blocking in 2010

Our major research interests are the mechanism and the

predictability of anomalous weather and climate change. Our

interests are pursued combining dynamical theory, diagnostics of

reanalysis and forecast datasets and numerical experiments using

global and regional models. Recent major research topics include:

1) dynamics and predictability of anomalous weather and large-
scale atmospheric motions,

2) coupled variability between the stratosphere and the troposphere
and between the tropics and the extratropics,

3) atmospheric minor constituents and their effects on global and
regional climate,

4) development of climate models and data assimilation methods

with several hierarchies.

ARRKBERI2L—>3 >
Global atmospheric simulation
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Severe Storm and Atmospheric Environment
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This section conducts a wide range of meteorological research on
extreme weather and the environmental atmosphere that have
spatial scales ranging from microscales to mesoscales, and regional-
scales. We specifically focus on understanding the dynamics and
mechanisms of extreme weather, such as heavy rainfall and severe
wind due to typhoons, extratropical cyclones, convective storms,
tornadoes, and boundary-layer turbulence that occur over various
climate regions of the world. The research extends to the assessment
of changes of severe storms under future global warming. We also
conduct research in the field of applied meteorology, such as
airflows over urban and complex topography and atmospheric
transport by collaborating with other related research fields.
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* Meteorological simulation of heavy
rain in Kobe on 28 July 2008
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 Analysis of the internal structure
of typhoon

http://www.dpri.kyoto-u.ac.jp/~taiki/taifu/index.html

Wind Engineering and Wind Resistant Structures
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The section studies various subjects related to wind resistance
performance of and wind environment around buildings and
structures, using wind induced hazards analyses, field observations,
wind tunnel tests and numerical simulations and other methods.
The research topics of the section are as follows:

1) Mechanism of structural damages induced by strong winds. 2)
Wind resistant design methods to improve performance of
buildings and structures. 3) Wind characteristics in cities and wind
environment around buildings and structures. 4) Development of
strong wind hazard prediction techniques and preparedness
procedures for disaster prevention and mitigation. 5) Wind
characteristics and the debris of tornadoes. 6) Safety and
economical management for wind and solar power plants. 7) Study
of numerical simulations of unsteady turbulent flow.
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: Houses damaged by strong winds
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: Survey on tornado damage
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Maritime Disasters
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Imaginary typhoon courses and storm surges modeled from Isewan typhoon
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Extreme natural coastal phenomena, such as tsunamis, storm surges
and extreme ocean waves cause coastal disasters. For the purposes
of protecting coastal areas, we develop and improve physical and
numerical models of these phenomena and investigate design
methods of coastal structures against the extreme forces. Moreover,
global warming effects on climate change, sea level rises and
intensified typhoons are expected to increase the coastal disasters.
Our current research subjects are as follows:

1) Long-term assessment of coastal disasters due to global warming
2) Tsunami prediction and assessment of tsunami counter measures
3) Modeling of winds and waves

4) Modeling of storm surges

5) Reliability and performance based design of coastal structures

EEOHESLOETI Y
Survey and modeling of tsunami

http://hmd.dpri.kyoto-u.ac.jp/lab/index.php

Hydrometeorological Disasters
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The baby cell generated
in upper atmospheric layer

This section supports research on the phenomena analyses and
model buildings focusing on the interaction among the atmosphere,
the hydrosphere and human activities.

1) Evaluation of basin wide variations of hydrological disasters
based on the climate change in the 21st century. 2) Development of
precipitation forecasting methods using the latest polarimetric
weather radar observation. 3) Early detection of baby cells in the
upper atmospheric layers using a X-band polarimetric radar
network. 4) Analysis of worldwide extreme rainfall characteristics
by meteorological satellite observations and concept making for the
abnormal rainfall events corresponding to the basin characteristics
and the human sphere. 5) Analysis of the relationship among
rainfall distribution, topographical laws of river basins and rainfall
runoff mechanisms. 6) Flood and pollutant control for water
environment conservation by radar information.

CEEEE XN RMP L—&EDOIRTTHITIC LD
TUIEROZY IOEM (2010/08/14)

Stage of cumulonimbus cloud and the baby cell
observed from 3-D scanning of X-band MP RADAR.
| REEVAIRRIEROHERILEK

Trial release of meteorological observation
sonde balloon.
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Research Center for Fluvial and Coastal Disasters
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Research on Disaster Prevention and Environmental Preservation in Watersheds and Coastal Oceans
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The Research Center has two missions. First, it promotes in-depth
studies of fluid and sediment processes that may bring about
serious disasters and environmental changes, frequently through
chain reactions, to watersheds, reaches, reservoirs, estuaries and
coastal oceans. These studies are inherently interdisciplinary and are
covered by the Center’s five research sections. Secondly, the
Center's unique facilities are open to partners for field and
experimental studies on disaster prevention and environmental
preservation. With these facilities actively promoting collaborative

A S BT

research, the Center has developed cutting-edge technology for
predicting complex processes in the hydrosphere, together with
disaster reduction methodology.
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Partnerships for Integrated Management
of Fluvial and Coastal Hazards (FCH)
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Research Center for Fluvial and Coastal Disasters -A Perspective
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Sed|mentat|on Disasters
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Debris flow due to deep landslide

Sediment transport phenomena cause various kinds of sediment

disasters and also impact on ecosystem in rivers. To mitigate the

disasters and to understand the dynamics of sediment runoft and

its role on habitat structure conservation, field observations,

hydraulic experiments, and development of simulation models are

carried out in our division. Major research themes are:

1) Monitoring and predicting the sediment dynamics in sediment
transport system.

2) Improving precision of prediction for sedimentation disaster
occurrence.

3) Understanding the role of sediment transport on habitat
structures.

4) Comprehensive sediment control within sediment transport

systems.
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Numerical simulation of braided stream
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Urban Flood Control
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Hydraulic experiment of floating car in flooding
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Unexpected disasters may occur in highly developed urban areas. In

this section, we study fluvial and marine disasters in urban areas.

We develop numerical simulation models and execute hydraulic

experiments related to urban flood disasters.

The main research topics are as follows:

1) Mechanism of urban flood disasters due to heavy rainfall, river
flood, storm surge, tsunami or their combination.

2) Numerical modeling and analysis of inundation flow behavior in
urban areas considering underground space.

3) Experimental studies on fluid force exerted on the human body
and vehicles.

4) Design and evaluation of both structural and nonstructural
countermeasures.
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Hydraulic experiment of fluid force acting on human body

http://www.dpri.kyoto-u.ac.jp/~ujigawa/default.ntml

River Disaster Prevention System
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The research is focused on understanding of hydraulic mechanisms

and sediment flow behavior, to establish a prevention/mitigation

system of flood and sediment disasters over a whole river basin, and

to create river recreation space considering the ecological

environment and landscape. We are studying many prediction

methods and useful strategies for the above objectives, based on

flume experiments, field observations and numerical simulations.

The main topics are as follows:

1) Mechanisms and prevention/mitigation schemes for river and
sediment disasters

2) Strength evaluation and maintenance methods for river disaster
prevention facilities such as river dykes

3) River design methods harmonizing with nature and considering
the ecological environment

RIS KB I3RR DIRAZE R ER

: Experiment on deformation of river dyke
body due to overtopping flow
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: Change of river bed topography (left)
and bed material size (right) around the
groyne and their experimental results
(above) and simulation results (below)

34



35

BES IR PRI

http://www.dpri.kyoto-u.ac.jp/~rcfcd/cse/geohydro.htm

Coastal Sedimentary Environment
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This research section promotes studies of coastal disaster prevention

related to sedimentation and environments. For example, beach

erosion due to wave and current action is generated by imbalance

between incoming and outgoing sedimentation volumes in a target

coast. Physical and analytical surveys on the coastal sediments are

necessary to maintain the coastal topography reduce the tsunami

and storm surge energy as well as storm waves. The research

projects include the following:

1) GIS analysis of echo sounding results on the seabed.

2) Prevention of scouring around maritime facilities due to
tsunamis and sea waves.

3) Surveys of the effects of coastal vegetation and groundwater on
beach erosion.

4) Mechanisms of river channel erosion due to fast flow.
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Left figure shows the bowling core samples in the
center of pond and a vicinity sand beach. The deviation
of diameter at the surface is smaller than in the deeper
part and the averaged diameter is finer than the other in
the pond bowling core.

http://www.dpri.kyoto-u.ac.jp/~rcfcd/frs/index.html

Field Research Section for Fluvial and Coastal Hazards
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Main Building and Wind Tower at Shionomisaki

BR - SEaE
Observation Tower at Shirahama

The purpose of this section is to perform continuous field

observations on meteorological, sediment-transport, fluvial and

coastal issues, related to natural disasters. This section consists of

the Shionomisaki Wind Effect Laboratory, Shirahama

Oceanographic Observatory, Hodaka Sedimentation Observatory

and Ogata Wave Observatory. The observational results describe

the real behavior of atmospheric and hydrospheric disasters and

clarify their mechanisms. The current major research themes are,

1) Observational research on the water, energy and material
transport and circulation.

2) Integrated evaluation of disaster environments.

3) Measurements of atmospheric, hydraulic and environmental
factors in extreme events of typhoons, storm surges and floods.

e - SR

Observation site at Hodaka
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Water Resources Research Center
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Dynamic modeling of water cycles and related topics on regional to global scales, and social and environmental risk assessment
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Wetland area created by
Tohoku earthquake and tsunami

BA - TO7 MKIBKX XY NT—2
JE-HydroNet (Assiut, Alexandria
Univ. and NWRC in Egypt)

HOEKIK ) REAf 5T PRI

This center established in 1978 investigates the complete water
resources management system, including conservation and
development of water resources, as integrated elements of
geosystems, social systems and ecosystems. Physically-based water
cycles and related topics are scientifically and quantitatively
modeled from regional to global scales from the viewpoint of
hydrometeorology. In addition, social and ecological risk
management of water resources is proposed based on the needs of
human activities and impacts of regional development and climate
change, as well as large scale disasters such as the Tohoku
Earthquake. We pursue sustainable, sound and healthy water
resources management and contribute to global water issues, such
as in Nile River and Red River (Vietnam) basins. The center

biennially hosts the UNESCO-IHP training course.

B

TN
Downstream of Nile River Basin

D IiiEC BT B ERAgHK
Flash flood in wadi systems

http://gwd.dpri.kyoto-u.ac.jp

Global Water Dynamics
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Optimal reservoir operation system using global meteorological and hydrological information.

The research is focused on the analyses of the interaction among

global water dynamics and human activities seeking solutions for

water resources problems.

1) Development of global water dynamics models, including social
and economic activities.

2) Long-term reservoir operations based on global meteorological
and hydrological information.

3) Investigations of regional preparedness and human response to
floods and droughts for development of prevention and
mitigation systems.
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Flood evacuation simulation model
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Regional Water Environment System
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crop calendar CWD (water stress)

The "integrated water resources management model" which
consists of a distributed hydrological model, a land surface model, a
groundwater model, a water quality model, a sediment transport
model, a food chain model, a crop growth model, a reservoir
operation model, a socioeconomic model, and other components,
is being developed. This model is an integrated model describing
not only a natural hydrological system but also artificial systems,
such as regulation of a flood and release from a reservoir to satisfy
the demands from different sectors. This model is expected to be
applied to various topics, such as diagnosis of the reliability of the
current water resources system, decision support for water resources
planning, evaluation of flood risk, drought risk, ecosystem risk
under a future climate change, and proposals of risk reduction and
adaptation measures to the anticipated impact from climate change.

GDBD

Crop ———1 Irrigation
=
" soil moisture ™ /Z,!“L! Gg:;gﬂéural
c N £ Intake 7
drainage

e & AKEREEET I

Left : Integrated water resources management model
H BAROEZFRBICH 1T DKA ML AIEIZ

Right : Water stress index for each river basin in Japan
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http://ecohyd.dpri.kyoto-u.ac.jp

Socio and Eco Environment Risk Management
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In order to solve long-term environmental problems in the water
resources issues, influences of geo-, eco- and socio-system changes
on water resources systems are analyzed from the aspect of risk
management. Measures for integrated river basin management of
flood control, water use and environmental conservation are
investigated to develop sustainable ecosystem services. We focus on
subjects such as 1)Asset management of dams and development of
reservoir sediment management methods, 2)Model development of
eco-sediment hydraulics by habitat structure analysis and 3)
Interactions between human use and ecosystem responses in water
front environments.

k| REMREEED D OFKRERE
FIEOFHRERNX
Left : Conceptual framework of the
riverbed geomorphology management
for integrated basin management.
A 7 IOERKICE U 7= A Rtz O 389 -
FRID7=8 DFAZEH
Right : Studies for evaluation and prediction
of geomorphology suitable for
spawning sites of Ayu fish.
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Water Resources Distribution Assessment (Visiting Professors)
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Extramural researchers are invited in order to provide knowledge

and techniques for evaluation, planning, and management of water

resources systems for the human society co-existing with nature.

The current research is focused on prediction of basin environmental

changes under climate change and their impacts on ecosystem

services.

1) Estimation and prediction of basin ecosystem changes, such as
biodiversity under climate change, using habitat suitability
indices estimated by combining the distributed rainfall runoff
model and remote sensing of riparian landscapes.

2) Quantitative evaluation of ecosystem services and provision of
their future changes, based on environmental and economic
scenario analyses in “satoyama” and scheme proposal for a
suitable utilization system of the biomass resources in the area.

i BRIIRBICB TRV OREINDRT >
vy
Left : A potential map of Geniji firefly in the
Natori River basin
B AUBEICE T BEHEMD S DEERY —EX
v
Right : Ecosystem service maps from forests in
Hokkaido

http://hes.dpri.kyoto-u.ac.jp

Hydrologic Environment System (endowed by JWA)
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Hydrologic Environment System (endowed by the Japan Weather

Association) intends to clarify mechanisms of environmental issues

and disasters associated with the hydrologic cycle, and considers

how society should adapt to climate change and social changes.

Our research focuses on the following topics:

1) Developing applied use of hydro-meteorological observations
and predictions.

2) Analyzing effects of climate change and social dynamics on the
water environment, industries, and energy environment, in urban
and local living areas; investigation of new scenarios of hydro-
environmental disasters based on such effects.

3) Developing downscaling methods that use outputs of climate
change prediction models and social dynamics for impact
assessments; developing information databases.

AN B KBRS BT BIKGES T
YIalb—>3av
Spatial distribution of water
temperature in the river channels
and coastal areas
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http://www.dpri.kyoto-u.ac.jp/~dptech/
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Vibration test by three dimensional shaking table  Set up an electromagnetic survey system

One of the unique characteristics of DPRI is that it has a
number of experimental facilities and some special
experimental equipment, as well as many remote observational
and experimental facilities.

The Division of Technical Affairs provides various technical
support for operation, development and improvement of the
experimental/observational equipment, as well as maintenance
and management to help staff smoothly perform education
and research efforts.

The division also operates and maintains the information and
communication systems through computer networks,
strengthens the information security operation and maintains
electronic mailing systems, homepages and database
management systems in order to assist information

dissemination of DPRI.

TAEETOBRAIEIRDRIE

Development devise in a workshop




MELTEHEEE Research Planning and Promotion Office
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The environment around universities has become increasingly serious
and competitive. Considering this situation, DPRI set up a new
section, the Research Planning and Promotion Office. This office,
which consists of several full and associate professors, is in charge of
management of the Joint Use/Research Center®, planning and
promotion of large projects and international collaborations. The
members of this office actively discuss many issues related to the above
themes, and hold symposia to stimulate new proposals for the institute.
*DPRI has been one of a Joint Usage/Research Centers since FY2010,
which is the beginning of the 2nd Mid-term Objectives/Plan. Its aim
is to be an international collaborative research center and establish a
wide network for international researchers.

MAEEHEETE [MRBEES > RIT L] O%TF
A scene of “Symposium on Research Strategy” hosted by the
Research Planning and Promotion Office

[LEREBAREEEZE Publications Office

WHERR 2 1E L. B4 ZIGEIC R T 1L < EIN
FHZHAZ LT § SRR R AR % 026 A
L. &FOH) & 2 LN OHEIZ, DD RTWIE
TRMET D L) IIBOTWET, KERKICIE, Y
THA bORFEE RWT 5% L, INHROBN 2
o TWET,

BARBNZIE, RD &) BN HEB 247> TV E T,

D) JLEIREEZ O - 3817

2) K= L= T OEHEE

3) IR HGERE 5 O G RO
(FBihEsk o LA - BU4E)

4) ABHREEE, WIFEREFHS 2 SO

)
)

e
AR [TEEAICEUN ) ( SSREW] >> WiEEIHS

B [Fasrcesnoseersnar.

! mame
| aEnzazsas |@

| mreEza—3s

. D

‘ e | HEPOR e

o Qs .

The Publications Office serves to share research results, education and

other activities in DPRI with the public domestically and

internationally. We constantly try to disseminate such information

accurately, quickly and comprehensively by conducting the following:

1) Issuing the public relations magazines

2) Maintaining the website

3) Responding to inquiries from the public and the media.

4) Helping in organizing annual events, such as the Uji Open Campus
and DPRI Open Lectures

When significant natural disasters occur, special articles are publicized

on the website and the Newsletter provides field survey reports and

prompt research results.

GELTEERAAY

ER—LNR=D
(http://www.dpri.kyoto-u.ac.jp/)
Left : DPRI website
HIER, Z21—AL&— XV TLY B,
DVD
Right : DPRI Annuals, Newsletter, Brochure,
DVD
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HEFIA - HEMEHSE Joint Usage/ Research Center

http://www.dpri.kyoto-u.ac.jp/
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BAKEMEHES Natural Disaster Research Council

http://www.dpri.kyoto-u.ac.jp/ndic/contents.html
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BAKEMRBERIC KD 201 1 FRIK P tEEERE
Field survey on tsunami damage by the 2011 off the Pacific Coast of
Tohoku Earthquake

The Natural Disaster Research Council (NDRC) was

established at DPRI in 2001 to manage the following:

1) Planning and investigation of natural disaster rescarch.
The council aims to play a key role in the natural hazard
research community by planning, research and
development, promotion and liaison and coordination.
DPRI serves as a core organization of the natural disaster
research community.

2) Organizing reconnaissance teams for natural disaster

events.
The council collects information of natural hazards
occurring in foreign countries as well as in Japan, and
organizes and dispatches reconnaissance teams to
investigate events which have large impacts on society
and the research community.

3) System and budget for natural disaster research.

The council is operated by the administrative budget of
DPRI.

4) Establishing a natural disaster research network
The council establishes a database of researchers who
study natural hazards. Regional committee offices collect
related information, and promote and coordinate natural
hazard research projects.
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http://ars.gcoe.kyoto-u.ac.jp/

This GCOE-ARS*! Program aims to confront crucial
problems such as extreme weather and water-related
disasters, providing more innovative education, creating
a new multidisciplinary graduate school educational
unit. The program is lead by 10 DPRI professors along
with faculty from the RISH*2 and five graduate schools
of Kyoto University. This unit will produce young world
leaders, who will have the expertise to properly deal
with the global issues in the coming decades. Two
research themes are implemented for the on-the-job
training:

1) Science-Engineering Interdisciplinary Research on
the Monitoring and Prediction of Extreme Weather,
Water Cycle and Disaster Contingency

2) Integrated Social-Natural Sciences Research
Towards the Creation of a Resilient Society
Adaptable to Global Environmental Change.

Overseas research sites are also developed in Indonesia,

Thailand, India, Fiji, Tanzania, and Niger.

“1Global Center of Excellence-Adaptation and
Resilience for Sustainable/ Survivable Society

*2 Research Institute for Sustainable Humanosphere
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Megacities
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Human Security Engineering

Urban
Governance

Health Risk
Management
Urban ; :
Infrastructure :\)n'sa'“e' R'_‘kt
Management anagemen
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Four majour discilipines of human security
Engineering: DPRI ismainly contributing in the
area of disaster risk management

REBAFE GCOE 7O4 5L Kyoto University Global Center of Excellence Program

TIOT - XA T 4 DARAREFREIZHR

Global Center for Education and Research on Human Security Engineering for Asian

http://hse.gcoe.kyoto-u.ac.jp/

Along with the Graduate School of Engineering and
the Graduate School of Global Environmental Studies,
DPRI has initiated this program in 2008. In this five-
year program, Kyoto University has established an
academic discipline “urban human security
engineering” and created a network of overseas bases for
research and education on an Asian-wide scale, to foster
the next generation of researchers and high-level
practitioners. Through this program, we will contribute
greatly to solving human security issues in Asian
megacities.
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Snapshots at the GCOE-HSE community workshop in Dahrabi, Mumbai
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Inter-Graduate School Program for Sustainable Development and Survivable Societies

http://www.gss.sals.kyoto-u.ac.jp

'The Global Survavability Studies (GSS) Program aims
to produce “Super Doctors” who are world leaders
dealing with safety and security issues including large-
scale natural disasters, man-made disasters and
accidents, regional environment changes and food
security. DPRI is collaborating with 9 graduate schools
(Education, Economics, Science, Medicine,
Engineering, Agriculture, Informatics, ASAFAS* and
Global Environmental Studies), RISH and CSEAS*2
to implement a multidisciplinary 5-year graduate course
that combines natural and social sciences. This program
provides students with GSS lecture subjects and various
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learning opportunities, such as internships, field
training, interdisciplinary seminars, and an international
school. Students are also requested to plan and execute
industry-university projects and international joint
research project to experience roles of a project leader.
*1 Graduate School of Asian and African Area Studies
*2 Center for Southeast Asian Studies
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Strategic Promotion of Implementation Science and Young Researchers for International Disaster Reduction Based on Field Investigation
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Advanced observation equipment, sensor technology and
information system are currently being developed, however, these
technological achievements are not always put to practical use in
disaster-stricken areas. Appropriate advanced research
achievements need to be used in the disaster prevention measures
which correspond to the actual situation, and are consistent with
the culture and customs of each area. In this program, we aim to
foster human resources who play a key role in planning and
conducting such measures, by sending young researchers to overseas
hazard prone areas or leading research institutions. Since its launch,
73 researchers have been dispatched to 19 countries in total.
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Leading International Cooperative Research of Integrated Disaster Science on Evolving Natural Hazard
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http://zunou-kasoku.dprikyoto-u.ac.jp

Focusing on the earthquake disasters incurred by the 2011 Tohoku
Earthquake and Tsunami, as well as on extreme weather conditions,
including torrential rainfall, floods and global warming, this project
promotes international cooperative research on natural hazards that
can provide the basis for understanding huge and complex disasters.
To meet this objective, we will send young researchers to overseas
institutes/universities to participate in cooperative research on the
mechanisms and impacts of natural disasters. Based on producing
forefront research results, and through the leadership and
cooperation of DPRI researchers, we strive to establish an integrated
disaster science that can enhances resiliency to the extreme natural
hazards for our increasingly advanced and complex society.
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ACADEMIC EXCHANGE AGREEMENT
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(2012FE8AHE As of August, 2012)

University / Institute Cg:gité%/ AgDrzte?nO;nt
FERIZREXEXRIER TR Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences China 1989.09.20
IXLF—IHEREHEFIR Geological Agency, Ministry of Energy and Mineral Resources of the Republic of Indonesia Indonesia 1993.07.02
FERIE SR = R Institute of Tibetan Plateau Research, Chinese Academy of Sciences China 1996.06.26
ERIGH Y AT ADHRAT International Institute for Applied Systems Analysis (IIASA) Austria 2000.05.16
70— LY AKRFHIEREIFER Earth Sciences Department, University of Florence (Universita degli Studi di Firenze) Italy 2002.10.28
E XK EB AR Institute for Catastrophic Loss Reduction Canada 2002.11.15
TN RZETHRER Institute of Engineering, Tribhuvan University Nepal 2002.11.29
g—FTﬁ;gif\;f_ International Centre for Diarrhoeal Disease Research and Centre for Health and Population Research Bangladesh  2002.12.09
KEXEEET AR 2 — Pacific Earthquake Engineering Research Center USA. 2002.12.19
OAXZYAKRET ZF AZ/\NIRBERARES Faculty of Natural Sciences, Comenius University in Bratislava Slovakia 2003.04.14
A2 KX 7HMEKERAE JASATIRTA 1 Public Corporation, Indonesia Indonesia 2003.11.28
N2 S5TS 1 TRKFEK - BOKERMITR Institute of Water and Flood Management, Bangladesh University of Engineering and Technology Bangladesh ~ 2004.01.28
CREDEEAFERF T College of Resources Science & Technology, Beijing Normal University China 2004.05.31
BEICAMRRETFME > 2 — National Center for Research on Earthquake Engineering, National Applied Research Laboratories Taiwan 2004.11.19
71— MRFEEE Faculty of Science, Assiut University Egypt 2005.11.06
KERFAREER > 2 — Centre for Water Resources Development and Management India 2006.05.22
STIRE S KSR KT E PIAS R Professional Graduate School of Disaster Prevention Technology (PGSDPT), Kangwon National University South Korea  2006.11.15
BHUT 2 _THEE A — Southern California Earthquake Center USA. 2007.01.29
E LN ARFE R KT D Disaster Prevention Research Center, Cheng-Kung University Taiwan 2007.02.28
gﬁgzzgiégﬁ%?L;UNEsco) United Nations Educational, Scientific and Cultural Organization and International Consortium on Landslides France 2007.03.18
J =Y T 7 RFICARE School of Applied Sciences, Northumbria University UK. 2007.05.15
J = = ARV B KFHIEZR Department of Geography, North Eastern Hill University India 2007.11.01
NNF LKERKF Water Resources University Vietnam 2008.01.16
FUIRNKERT - HIBFER College of Atmospheric and Geographic Sciences, The University of Oklahoma USA. 2008.03.17
FERRB AR AR TR MR Southwest Jiaotong University, School of Civil Engineering China 2008.12.25
- BEAZE School of Planning and Architecture, New Delhi India 2009.03.05
E L RRAFIARTEE Department of Civil Engineering, National Central University, Taiwan Taiwan 2010.04.23
[E 3z BA KRR 7> & — Nationl Science and Technology Center for Disaster Reduction Taiwan 2010.05.30
hE G H et E ST Institute of Geology, Chinese Academy of Geological Sciences China 2010.07.16
IKER - S B KE R National Water Research Center, Ministry of Water Resources and lrrigation, Arab Republic of Egypt Egypt 2011.01.08
EBHRAILERF > 42— (ICIMOD) International Centre for Integrated Mountain Development Nepal 2011.02.03
YNNI OXRZTFEE Escola Politecnica of the University of Sao Paulo Brazil 2011.03.07
RV N —KZETHARFR University of Bordeaux, Institute Universitaire de Technologie France 2011.03.09
TINIY =2 L= T RERmM KRR Universiti Kebangsaan Malaysia Southeast Asia Disaster Prevention Research Institute Malaysia 2011.03.11
REBFATE THH College of Engineering, Ocean University of China China 2011.03.17
T ANVKZEHRY NRAERR Cabot Institute, University of Bristol UK. 2011.03.22
MMEZEERKHEMA L > 2 —H RARELLREMIER Institute for the Protection and Security of the Citizen, Joint Research Centre of the European Commission Italy 2011.03.28
A2 RIRKZATNFK Indian Institute of Technology, Guwahati India 2011.11.03
PAEE TN Gadjah Mada University, Faculty of Engineering Indonesia 2011.12.19
EREBRMIBEE EHKIF A Taiwan Typhoon and Flood Research Institute, National Applied Research Laboratories Taiwan 2012.05.15
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DPRI Open Lecture

Selected lectures are given by DPRI
staff to publicize their research and
outreach activities. This event
provides local citizens with the
opportunity to learn about DPRI
research which is related to their
daily lives (held in September).

DPRI Open Campus

An event for people interested in
learning about the education and
research programs of Kyoto
University (held in late-October).

DPRI Annual Meeting

A scientific meeting to report results
of disaster research through oral and
poster presentations (held in late-
February).
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Publications are available on the website below:

DPRI

AP Za— AL ¥ — (4E4E5EFT) 25 (R0 #30)
DPRI Annuals Newsletter (Quarterly) Brochure (Japanese/English)

AR

BT ARNEESE

SRRl

External Evaluation Report
4£51 Decennials

FBADVD (20114E20i0)
Introductory DVD
(Revised in 2011)

AV VAVER NG5 'PE 'S
Leaflet (Japanese /English)

H O ABRHm RS (FERTT)
Self-Evaluation Report (Biennially)
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1951 REKFERS KA PTHTE Disaster Prevention Research Institute was founded in Kyoto University
KEDIBT2IEREAZTERFT (521 8BFF) . KEBFHOMERIMI  Formed 3 dempartments: 1)Basic Science and Technology Research; 2)Flood
P (B 280F7) . BE - BAEL CRH- BROMEIAZERFT (88  DamageResearch; 3) Earthquake Engineering and Wind Resistant Structure
3ERFY) AR

1953  FHAKIERBRPTRE Ujigawa Hydraurics Laboratory was established

1958  #ih < EEHAAFLEBFIRE Crustal Movement Section was established

1959  #d N AFEPIREE Landslide Research Section was established

1960  KZFFAFRERFIRRE Hydrology Research Section was established
BN LERAIFTRE Sakurajima Volcano Observatory was established

1961  MEEEMITIBPIEEE Wind Resistant Structure Section was established
BEXEMIEFIRE Coastal Disaster Research Section was established

1962 g SKEMFREPIRE Geo-Disasters Research Section was established

1963  #fZt U &5 KEMATEBFIRE Geomorphology and Soil Disaster Research Section was establised
MK ERFTEBPIERE Drainage Engineering Research Section was established
1 ~EIEFID HRBAZTEFT. A KEMEREFIRNOMEME  The original three sections were renamed Earthquake Motion Section, Fluvial
TERAZTEBFT (SR Disaster Research Section, and Earthquake Resistant Structures Section

1964  HEEREMFREPIRE Foundation Seismic Disaster Research Section was estanblished
SRR AR E Tottori Microearthquake Observatory was established

1965  WEHMREPIRE Sabo Research Section was established
MR AETRIAAFTERPIEE Earthquake Prediction and Monitoring Research Section was established
LEMREEEEBIPTRE Kamitakara Crustal Movement Observatory was established

1966  KETURMEIBFIERE Applied Climatology was established
BIRE RPN E Shionomisaki Wind ERect Laboratory was established
EIRBREBARE Shirahama Oceanographic Observatory was established

1967  MIRERMAITIBPIEEE Dynamics of Foundation Structures Section was established
=R A B ERARTRE Donzurubo Crustal Movement Observatory was established
WU hEAIFTRE Hodaka Sedimentation Observatory was established

1969 BEHT NYERARE Tokushima Landslide Observatory was established
KRR REVAIPTEE Ogata Wave Observatory was established

1970 JLREMU/NBEREVAIFTRE Hokuriku Microearthquake Observatory was established
MEBROBHEBEZFABF v /NAICEWTHRE Research Sections and Administration Office were integrated on Uji Campus

*
1972 BXBZEERT> & —RE

Disaster Prevention Science Information Center was established

1973 M/NHEMARERFIERE Microearthquake Research Section was established
1974  EIGHREHRAPRE Miyazaki Crustal Movement Observatory was established
1977  RREAWKERFTEBPIRE Severe Storm Research Section was established
1978 KEFRMEL> X —FHE Water Resources Research Center was established
IKS ISR ERPIBE LE Hydrology Research Section was closed
1979  MERAEEMITEBPID B SIS T ERAZT S0P (CSF T Earthquake Resistant Structures Section was renamed Earthquake Resistant
Plastic Structures Section
B MRS ST AR FT R PIRR B Earthquake Resistant Brittle Structures Section was established
1982 MK AT LAWMFREBFIERE Flood Control System Research Section was established
1986  #WHEKAMES AT LAMEK L 2 —RE Research Center on Earthquake-resistant system of Urban Infrastructures was
established
1990 EFEBOHEFTHMEHEMTHEBMOMEIC K VHEFMMIE > K Research Center on Earthquake Prediction was established
—ERE (Crustal Movement Research Section, Earthquake Prediction and Monitoring
(> < EBHIAFTEBPT. HEFAGHRAIMAZTEBFT. M/ NHBEAAZEERBFT  Section, Microearthquake Research Section, Tottori Microearthquake
DEEPY. KBEM/NERSRIAT. EFEHREESHERIAT. HEZEH  Observatory, Kamitakara Crustal Movement Observatory, Donzurubo Crustal
WAEBEART. PR NREAIPT. SIBHREBEAFTZEELE.  Movement Observatory, Hokuriku Microearthquake Observatory, and Miyazaki
WERFHMME > X —\HE) Crustal Movement Observatory were integrated into Research Center on
Earthquake Prediction)
1992 MK AT LAWAFERFIBELE Flood Control System Research Section was closed
BEER K EMITERPIRRE Research Section for Urban Flood Hazard in Bay Area was established
1993  #MEpFK S AF AR 2 —KE Regional Disaster Prevention System Research Center was established
BRI E R > 2 —BELE Disaster Prevention Science Information Center was closed
1996  #MMEEEMNES AT LMKz X —BELE Research Center on Earthquake-Resistant System of Urban Infrastructures was

5 AMFTEBFIR O 5 MBI TR < 2kl
SRARZTERFT (BB, HENE. HBKE . KKE, KKE)
SHEMTEHHER (KEHRARRE 24— HRFHIAR > 42—
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closed

Reorganized into 5 research divisions and 5 research centers

(Integrated Management for Disaster Risk; Earthquake Disaster Prevention;
Geohazards; Fluvial and Marine Disasters; Atmospheric Disasters; Research
Center for Disaster Environment; Research Center for Earthquake Prediction;
Sakurajima Volcano Research Center; Water Resources Research Center; and
Research Center for Disaster Reduction Systems)

Became a national open institute




1997 =L 7zmz#ss (COE) ICHEE Designated as a “Center of Excellence’(COE) of Japan for natural disaster
research
2000 FARMXEBHIBHE Administration offices at the Uji Campus were integrated into the Uji
Administration Office
2001 BAKEMAHHRZE Natural Disaster Research Counsil was established
2002 21##2COEZ O T AITEIR Selected as an institute in the 21st Century COE Programs by the Ministry of
Education, Culture, Sports, Science and Technology (MEXT)
FRINKEBEERADFBRIA—T>IRS M —ICH Ujigawa Hydraulics Laboratory was renamed Ujigawa Open Laboratory
2008 HEKEME LI X—FKE Research Center on Landslides was established
2004 EMKRFIEANREBRFHRIL Kyoto University incorporated in accoedance with the National University
Corporation Law
2005 4AMEIIL—T (HEHK. HE - Al ##E K& - K) ICBHE  Reorganized into 4 research groups (Integrated Arts and Sciences for Disaster
Reduction; Seismic and Volcanic Hazards Mitigation; Geohazards; and
Atmosphere-Hydrosphere)
2009 ZO—/VLCOETOY T AR Selected as a Global CEO program by MEXT
BAKEZICET 2HAKZOXRETE - HEMENRICEE Certified as a Joint Usage/ Research Center by MEXT
KERIES AT L (ARSI S) MREE (FHMEEFY) & Research Section for Hydrological Environment System was established
endowed by the Japan Weather Association
2010  BAKAHEER (BXEMMELE> 2—) MRSEF (FHMAFEBFI)  Research Section for Public Policy Studies on Disaster Reduction was
RE established endowed by the Japan Institute of Construction Engineering
2011 HEEREEBEY T > J 707 T AICER Selected as a Program for Leading Graduate Schools
2012 HBEWRBCPMREDE (FEMIKEFT)DEE Research Section for Business Continuity Plan for Port Logistics was established

#E%% NUMBER OF FACULTY MEMBERS

2007 2008 2009 2010 2011
# & Professor 34 34 33 33 34
M % Associate Professor 32 32 34 32 31
Bh # Assistant Professor 31 30 29 25 29
Total 97 96 96 90 94
KFFeEREEH NUMBER OF GRADUATE STUDENTS
2007 2008 2009 2010 2011
B %8852 Doctoral Course 76 70 71 64 69
& & B #& Master’s Course 125 116 110 104 97
Total 201 186 181 168 166
Bf 7% FINANCE
2,500 o
ey S EDIE
Unit : millionyen
2,000
—— T HREEE
Expensesin Total
1,500
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The cover illustration is the waveform of the 2011 Tohoku
Earthquake Tsunami recorded by the GPS wave gauge located
at 20km offshore of Kamaishi. Although the maximum tsunami

height recorded by the GPS wave gauge was 6.7m, those
observed at the coast line were double or even triple this value.
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Access Map

@ Main Building
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@ Laboratory of Centrifuge Model T¢

@ UNITWIN

Cooperation Programme Headquarter Building
® Electro-magnetic Shaking Table Laboratory
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Disaster Prevention Research Institute
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le Steel Structure for Field Observation
® g Motion Observation Test Site
@YZoundary Layer Wind Tunnel Laboratory
/. Wind Tunnel Laboratory
@ Research Center for Earthquake Prediction
@ Earthquake Response Simulation Laboratory
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Tsunami waveform of the 2011 Tohoku earthquake (Source: Ministry of Land, Infrastructure, Transport and Tourism)





