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Ensuwring salaty against fires in overcrowded urban areas
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Fira, smoke, and toxic gas simulations in spacial indoor spaces where firefightling is difficult
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Elvcidating the phanomena of whiflwinds and fire whirks in wrban fires
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Preventing and extinguishing chemical fires and explosions
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Risk assassment for waste and waste treatmant facillities
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Protecting oil tanks against earthquake disasters and age-related deterioration
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In-pur earhgquakesprone country. of kapan; ol fanks heve been damaged by earthouakes on nemanoles oocasdons. Furthermone,
coaslal aroas whare grest nigmbans of ol tanks are located have harsh ervircaments (hal are conducnne to the corrasion of 2iael
tordcs, I recand yoars, thers has been an wiwand trend In sccidants rwabving ofl keis caused by tenk cofrgaion, [noan aBort to
snhance the safety of ol| fmnks; we are conducting research, on ostimating the damage 1o the main body of oil tanis and thei
floating roafs immediately after an earthguake to be able to respond io emergency sifuvations, We ane also conducling research
an lhe disgnosis of sge-rélated detarioration of ol fanks,
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Diagnosis of corrasion at the bottom of oll tenks
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\When the botbom of on ol tank cormodss,
thare Is Bve podendipd for rassyvo loaks 0 a
hnln devefops of tha tank i darsaged by an
anshipuiks, A1 préent, e dagines al al
tank Gorasion is parfimred. orce moary. ban
yoars by smplying e iank and than using an
ultrasound B0 moasure B reknoss of e
miwal plalas in tha lank's Base, Howinoks, This
mathel nof coby requiees the ‘ol 1ank b b
amptiad, it alss requrss & gread deal of alfort
Infinding all poievis of cornsion.

In responda 1o e, wn A devsleang @
mathod for diagraeding cormmion & B anties
beiiom of ol fanks asing scoustc swminson
[AE} wenvas, Suoh a mesnod woulkl have the
pelantal for apid disgnoses oo ba mada,
withoiil hinidg 16 &gl e tank, |1 auch

vl logy wors ba be lishid,
highty etfective and officiend mapeciion
systems would Decome possil. This would
Ingdacha thia inapaction af ol ek whils i
are gtill cperabing, tha rapicl and cletailed
Inspaction of only those tamis |n which
advancad comroakon s Jdotecied, and ihe
ppoasmant ol inapactiong i beeed in
wivich nip cormosian has oocurm,
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Crach it sosaried g the balion & ool Bank thring the

T67E Mingiiarenid sarieupin 10 18 Dsbed th craok
reavdicd drom e airong shmking of e comoded ol bk

belieea o msub from the poolng off ano
aphtting of the subatanoos ‘ormod by
COFfoak . o various parls of the tank. Thiks
AL waves can be cdabaciad aing sensors
olfsched codside the fank; We haws besn
omviinucushy  perfonming - meRsunament
AEparimants of AE wives wing actoa] ol
tanka,  Qur fedulta - Fueod engiled s o
guantimtvoly dantity the relaticrship whoenelsy
AE. acifeily growa as the rsk ol comosion on
s tank Daso imcroases. Based oe  Ehis
ralalionanp, wa dne abe fo eslinate e cegnes
of comoaion weing AE waws maasunerants,
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Theta ame humeous kecalicrss throughout Japan thal may very well ssparence & large M-S-chies astttquske in the nest Julues, For
watance, il sarfhqunias weva o ginka sIm.#:anmm.h- m bhe Tolal, Tonanksd, and Manks reghors, it i estimeied thare woold b 27,000
casusltes and economic boszes of some 84 trillon yen. Japan, & highly proclpltous maton, | prona fo flooding and Randslids disasiers
during beavy raine Such cisssters claim many [ves each year. Neecless Lo say, firefighBog and disasier peeventicn efforis are cucial to
prodecling (s and propery Irest such rabural dizedlars. We arg Conducling RED on aflecBva ineignling and disaide pravastian alfeea i
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Firefighting and disastor prevention in the case of large=scale natural disasters

be caeriad gut in case of large-scale natural disssters, such 25 sarthquakes.
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Optimum operation of fire brigades against many simuBlaneous post-sarthguake fires
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sama 7,000 wir wE,. A fypathaical
sniihiginks in Bw poctham part af --:]h.:f:l
By has the potentml 1okl &ome 17,000,
with some 0,200 of thern fire victims
ARsauEeng. o wind apssd of 15 miscc), Tha
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lake w great deal ol tims, Therefors, wa
naliave an  intormation system  far the
aptiennl utlizaton of fine beigades and tho
n. 0f Cwide-gtes mutual ekt e

provia
npcesaary. ko anable the se ol lindighting
msources to the greatont extont peasivle,
Efforis toward ‘tho! ond cower @ broad
spacirumt  and incleda  iBe  iemadinto
precliclien af tha aprasd of uran Beam in
mal Hma lollowing a0 se
considaring  the  meoossary lirebighiing
ooFCod, estdnation of the awccesa and
of Bl coikreld, limi seedad far firg

Guake, and
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Drigasing Ea @rivim AcHcm, And Waldr
supply, We arm kesping all theas slsmenis
b omnd  as we develop oar . simulation
syuiam ta allow for ihe optimal ctikraticn of
[

5 fke v, Wi e alis desveloping
=1 infarmation - sysiem S0 help proside
BCCuTals  ovpouaban  Emtructions o
rasidants.

Thaso systema ara usedul not only dunieg
@irtngjunkn Sliaitans, bul s whan mking
sdvarced preparatcana, suoh as mep
axaralsos . for’ fire  beigades and also
disast araveqraon offison af local
povarseanls,
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Explosion countermaasures at recycling plants
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Mission Statement

The mission of the Disaster Prevention Research Institute (DFR1) is to pursue the principles of
natural hazard reduction, establish integrated methodologies for disaster loss reduction on the basis
of natural and secial sciences, and educate students in related fields. DPRI has been performing
basic research on various disaster-related themes at lecal to global scales from the viewpaints of
natural science, engineering, and hmmudwdllﬁeumlimﬁasmudwhwmtmm
that meet the needs of society by organizing interdisciplinary groups. The scape of rmarch
education, and social contributions of DPRT are as follows:

Research: ]:IFEIwiEEmm:ﬂmm\ehmmand practical researches on hazard prevention, as well
u:mmmﬂmmu{mmm under the themes on disaster reduction in both local
“and global scales.

Education: PRI will bring up students as future leaders, who have the ability to harmenize with
flehal society holding well educated background and high human qualities, as part of undergraduate
and graduate schools of Kyoto University utilizing accumulated results of hazard prevention
rescarches,
Seocial contributions: DPRIwill provide the public with scientific results and knowledge on natural
hamdsmdaﬂgmemhﬂmlanﬂ local governments mhmrdmﬁmmmms.

Administration: DPRI will run the institule as a Center of Excellence in the world as well as in
Japan, taking in respect of human rights and environment and trying to establish balance with the
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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 and practical researches on hazard prevention, as well
as investigate mechanisms of natural hazards under the themes on disaster reduction in both local
and global scales.

Education: DPRI will bring up students as future leaders, who have the ability to harmonize with
global society holding well educated background and high human qualities, as part of undergraduate
and graduate schools of Kyoto University utilizing accumulated results of hazard prevention
researches.

Social contributions: DPRI will provide the public with scientific results and knowledge on natural
hazards and advise national and local governments on hazard reduction strategies.

Administration: DPRI will run the institute as a Center of Excellence in the world as well as in
Japan, taking in respect of human rights and environment and trying to establish balance with the
sustainable society.
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ki Preface

Japan is threatened every year by various types of serious natural hazards; including
earthquakes, volcanic eruptions, typhoons, floeds, landslides, tsunami, and coastal ergsion.
In particular, large ecarthguakes and typhoons have struck Japan in the late 19402, In 1951,
the Disaster Prevention Research Institute (DPRI) of Kyvoto University was established
for research on mechanisms of natural hazards and mitigation of disasters. Since then,
DPRI has acted as a leader of natural disaster science, promoting interdisciplinary studies
in collaboration with other universitiez and institutions in Japan, The mizsion of DPRI iz
to study the principles of natural hazards, establish integrated methodologies for disaster
reduction based on natural and social sciences, and educate graduate students in science,
engineering, and informatics. DPRI has five research divisions, six research centers, and a
division of technical affairs. In addition, 15 laboratories and observatories located in western
Japan conduct experimental studies and field observations on natural hazards. To promaote
integrated research projects, each Division and Center belongs to one of four research
groups: Integrated Arts and Sciences for Disaster Beduction, Seismic and Volcanic Hazards
Mitigation, Geohazards, and Atmosphere- Hydrosphere Research. DPRI provides the public
wilh scientific resulis and knowledge on natural hazards and advises national and local
povernments on disaster prevention strategies,

DPRI has constantly been promoting international research and exchange programs with
ather leading universities and agencies around the world. As of June 2010 there are 29
Memoranda of Understanding with other inslifutes in 16 countries. In 2009, DPRI was
designated by MEXT (Japanese Government) as a Joint Usage / Rescarch Center. In this robe,
DPRI leads collaborative research with other academic and government institutes at home
and abroad, in the fields of natural hazards and disaster management. Also, in cooperation
with other institutes and graduate schools of Kyolo University, DPRI was selected in 2009
a5 the core institution of the Global Center of Excellence: Adaptation and Resilience in
Sustainable/Survivable Sociely to extreme weather and water conditions (GCOE-ARS). The
research staff is engaged in many other current scientific activities, thus DPRI is constantly
renewing its specialized focus and staying on the cotting edge of research.

DPRI reorganized the existing five research divisions and six research centers and organized
four groups of Integrated Arts and Sciences for Disaster Reduction Research Group,
Seismic and Volcanic Hazards Mitigation Research Group, Geohazards Rezearch Group and
Atmaosphere-Hydrosphere Research Group in 2005,

s S T ). | anlh & v
] ﬁ'i:! Jﬁﬁﬁ'lﬁaﬁﬁlﬂil‘.r_t.- .. = o

3 1.3 EE CCE AR el -'.'lﬂ-l_ilj

3

— & gug == Al 2l _}I“- =y

80



DHsaster Management
faor Safe ard
Sequre Fockety

HHEM Center

For Disaster
H!dum-m’p:m

qualke Disaster Prevention

Research Diviskon of

Eanthipuake Harards

Resaarch Center for
Earthouake Prediction

Saiuralima Volcamd
Rosaanch Contor g

Thie Cwerview of Lji Campus

. -?
--...-.....I.IIIHHE?1

81



& Organization

Natural Disasher

Research Coundl

Commitiee for
Cooperative Regearch

Salf-Evaluation
Commities

l———  Faculty Meating

Research Planning and
Promotion Cifice DPRI

Dasastor Management
iy Seae andl

SeriEe Sockety

Inteqrated Ans and Sciences

— far Disaster Reduclion Research

Groug

Resparh Cormes

~bor Disaster
Reduchon Sysbems

= Safety Coangl of Lihas Space

(= Do Wi e Sasn
= ruavier fink Managerzans
- Hisral Daanter Aalyss
| Frag onal Dvaritur St
" Drawier Infornaten Hatwork

— ftmg Mizten anencicgy
- Dynamics of Fowndation STuhoes
L B bl Tyrarnics.

— Eartrcaka Sanntant Smucturen
= Setsmonechonics

L Eanttrpuabs Sores Martinam
—Erusta Actvty Evabiabion

|= fcbdustan Zore Earfizwaney

| ke Eartiuaies

(= Crusstal Actwity nfommaben.

| Earts Cboarastion Syitire

L bnigrated Fa-pme Sysen

L Eartris bwsen

= Fredionn of Ynkans Errons

Vice: Fessarch and

Hesearch Deision
of Asrmsplienic and
Hydrospheric Disasters

Health & Safety
inforemation Securdy

1]
i

Research Center
Tior Flenvial aned
(Coasinl Disasters

| Savears Binvmm msd Avrmssphvisic ¢
| el Engineariag and Wind Rissistant St
= Marstrrss Cruaviars
L Hyometesieigionl Disniters
| Urbas Flasd Cored
| Ferver Crnaater Fressenton Syvem
b= Clostal Sedvarviory Erwircewnest
L Frekd Pasaarch Section far sl and Coastal Hazards
= Bkl Wk D
| R0 33 Wahir Erwironresst Symiers
| Sug vt Erme Ervroe et Fik Maragamsart
| Wiaber Fressuroes Distrbusion Assastivesst
Hydeaegie Syt 4 g A}

82




i: Research Groups

Integrated Arts and Sciences for Disaster Reduction Research Group

Integrated Science and Technology which Contribute to the Realizabon of a Disaster Resistant and
Resdient Society

This research group takes holistic approaches for effeclive use of ihe statcolthe-art science and
technology for disaster reduction, considering the significance of human activities during hazardous
evienls and impacts o socio-econonne enviconmenl.  Mgor themes include societal valnerability being
degraded against hazards, preventive measures for improvement of secietal robustness and policies of
recovery after disasters, This group focuses on longterm scientific perspectives about characteristics of
rubtiphe disasters due to 2ocial development and complexity, comprehensive diagnosis on vulnerability of
the modern =ociety againsl hazards, and development of lechnologies and methodologices of planning and
managenent for disaster reduction.

Seismic and Volcanic Hazards Mitigation Research Group

Studies of Damaging Earthquakes and Volcamic Eruptions with Improvements of Related
Technologies for Disaster Mitigation

Large earthquakes and eruptions of volcanoes in Japan bring more severe damage to seciety than other
natural hazards. Accurate predictions of earthquakes and eruptions of voleanoes is very difficult, since
they often have long and irregular intervals. However, when these events occur they can canse huge
amounts of damage. Also the events cause fear and atarm among the population; die to a5 loag durations
of aftershock sequences or successive volcanic eraplions, The stidies of this group are aimed at clarifying
Lhe pliy=ical processes of earthgquakes and volcanic eruplions and extending the lechnical knowledge into
apglications that can reduce the effects of the natural disasters on society. With the cooperation of science
and enginecring researchers, the group pursees basic investigations along with seeking applied
technologies for the built environment that protect human lives and property.

Geohazards Research Group

Prediction and Mitigation of Geotechnical, Hydrogeomaorphic,and Geological Hazards

Soil byuetaction, pround settlements, lndshdes, erosion, and related phenomens are studied o dentify
thie distribution, processes, mechanisms, and historical, anthropogenic conditions confributing to hazards,
for establishing the hazard assessment and mitigation methedologies. These investigations incorporate
combined process-based and modeling approaches (o hilkside and lowland bazards in both urban and
mountainous regions. Integrated studies on landslides are performed with respect to the mechanizsm of
initiation and motien, risk evaluation and disaster reduction, and developments of regional and global
monitoring systems. Flysical modeling with the peotechnical centrifuge and numerical modefing are
Intensively employed to shedy risk mitigation measures and performance of gestechnical structures.

Atmosphere- Hydrosphere Research Group

Miligation of Atmospheric and Hydrospheric Disasters and the Conservation of the Aguatic
Enwvironment under Ghanging Global Environment Conditiona

Impact asses=ment of global environmental change on general circulation and water circulation;
development of innovative methodologles for water resources management and water environment
conservation m hareeny with water ulilization and social activities: studies of atmesphersc environmenis
causing disasters, elucidation of hazardoas climate, quantitative prediction of disastrous meteorological
phenomena and prevention of wind damage; proposal of countermeasures for abnormal phenomena such
as lloods, storms, tidal waves and tsunamis; and planning of river basin envirenmen! management
strategies considering sediment transportation processes maging from sodl erosion o estuary deposition.
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Integrated Arts and Sciences for Disaster Reduction Research Group

Disaster Management for Safe and

Secure Society

Wee aim fo establish longterm research methodologies
for comprehensive disaster management addressing fo
dizaster restlient living spaces, cities, regrions and the
L"]I?I.‘ﬂl. '!ﬁIJlI.'iI!!}' 'A'i'l]l. I.'I.'H." t'l)li!idl.'rn'lli.ill:l l:li- l!lt‘ I.!'H"#:I:II! .rr':ll:l!
past disasters and the evolution of human society. Using
technolegics and methodologies for disaster mitigation
desipn and 1.r'|;.u||:|]|lu. we conduct scientific al'.a.l:\i:lr_'*:c
and predictions of multiple precesses of disaster. along
with comprehensive diagnoses of the vulnerability and
risk inherent in modern societies, which are rapidly
changing and imcreasing sophistication. We aim to
develop disaster management methads Lo construct
desirable societies considering cultural aspects,
suslainable development, salety, and comiori. We
!.‘utfufl:l:l sludies 1o elucidate human pﬁji.‘ildl]l.‘ll{]l.‘ﬂ] and
behavioral response te disaster risk as a function of
human life and the natural and socictal environments,
Rased on the understanding of the correlation between
disaster processes and the soccoonomic environments,
we establish theories of disaster mitigation policy that
accommodate land de'vc'|n|'|rrw:1|: in |1.'Lr|11-.1r|'_|.' with H.,-'I:rl"lﬁl'
and preservalion of environment,

Safety Control of Urban Space

To develop a methodology for safety control of urban
space and to materialize advanced living space with
safely and comfort, we study risk evalualion methods
of urban spaces subjected to strong ground mations
and relinble design methods of urban space and built
environments, We [cus our research activities on Uhe
;II.IPFIJVL'IIIL'".' “r HEil’\-flIEL’ per r‘“rJI.IHII.L'l' 1“.- rl."si':l.l.‘ll! i.il.l.
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Three principal factors of a “disaster™:

A nartural phenomenan is nof a “disaster” unless il causes any loss
to human sopety. Hazand Is an enyronment causad by a nahrsd
phenamenen, eg., earihguake ard food. Expesure i The part of
the populationiasseds threaten by a hazad. Vainerabdity is the
degres of ressstance of the populationassels against the hazards.
Exposure and wunerabilty are dependen on acimbes n buman

sociaty. Henta, human and soddal dmensions arg important in
disasler shadies

buildings and wooden houses that have close
connections with the safety of residents, The main
research topics are as follows:

1) Ewaluation of seismic input to structurcs and urban
facifities based on the regional characteristics of
M, r.|.'|1|'|. and Sili_"" and rfllunlil'iq;rtliem tl{ﬂ"l!!ﬂ!l_‘
risk for lving space in relation to the setsmic design
palicics,

2) Establishment of methods for the seismic reliability
analysis and reliability-based design of buildings by
considering uncertainty in structural parameters and
seismic input maions,

3) Development of structural health monitoring and
control systems including the damage evaluation of
slructures,

4) Development and promoetion of new seismic designs
and reinforcement methods for h1|i1r|:ing"=. r::pw,:i:l]t'_l,-
irditional womden louses.

4) Development of technologies for reinforcement and
restoration of histerical and cultural buildings.
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Disaster Management for Safe and Secure Society

Disaster Mitigation Planning for Built Environment

1. Assessments of Risks and Mitigation Measures of
r'I:l“':IliiII. I}i!‘ﬁ*"l"r!‘ .II'I .H“i“ FI'-'I'EF:II'I!"I'““

1} We develop a model for predicting the behavior
of post-carthquake fires, in the event an urban
area is hii by a severe earthgualke, assexsment
methods of the fire loss risk and arban planning
methodologies for mitigating the risk.

2} We develop methodologies for predicting the
behavier and analyzing the hazards and risks
of the evacuation of urkan residentis in past-
earthguake fire,

3 We cxplore methodologics for disaster mitigation
urkan planning in harmony with preservation and
creation of desirable environment amd cilyscapes

4] We conduct studies for preserving culivral leritage
buildings and city areas from post-carthquake fire.

2. Studies on seismic risk assessment in urban arca;
fethodologies of greund motion prediction for
future earthquakes are developed integreating Eatest
knowledge frem geophysics, geology and carthquake
cngincering, Basic studics on earthquake source
process, crustal structures and seismic wave

propagation as well az applications are carried oot

Sourca, crust struchire and simulated ground matian

Innovative Disaster Prevention Technology and Policy Research

Throughoul development of innovative technologies
such as advanced spatiotemporal modeling for
pn*r]':rl i|||a flonds and sediment disasters, comipuaier
intensive simulation analysis for global environmental
changes, and remnole sensing, we i at applying them
L |¢.'u|3:.r|g-|.'|!w.' ||:|a|:|i.ll.lr]:|g aiidd pl't'd.i.l.'liuu of matural
andfor human-induced disasiers, as well a2 risk and
cmergency management, The analyses of interactions
between social changes and hydrological cycle/water-
related disasters, policy development for secare and
sustainable social systems, and international disaster
rnill:._rrlllnn stralepy are also research themees, The
I':'E’H.'-'If\l.'h 1(I|Ji':'$ illi'lll(lt::
1) Spatistemporal modeling of disasters for advanced
prediction systems
E_I II'I|.I.'FH|.'|iiIII proess iII!iLI L=t I:II.'|‘|'¥'\.'I\.‘I1 HI:IL'iiI.I l'!lil]lj,_'l'
and hydrological cycle/water-related disasters and
policy development for secure socielbes.

1) Computer intensive statistics and simulation analysis
of exireme eviends for disaster 111i|ig.1li|'-n |'||.'|.nn:-n|z.

4) Remote zensing lechnologies targeling disaster
monitoring and management,

51 |n1|'_i_rr:|.l|~r| numerical 111|:--:|:'~|i:|1|a for lakes and
surrounding catchments.

Laboralorny expenment for sediment disasier - debeis flow

* o i}_
¢
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Social Systems for Disaster Risk Governance

T realize safe and secure socicty, integrated disaster
risk povernance is a key infrastructure which supports
dﬂsigning and ir|:|r.||v|~r|1¢-|1'|i|||g' inle:;‘rrnlﬁi disaster risk
management palicies which consist of risk controel
and financing, We investigate an ideal figure of
dizasier management system through informational,
organizational and cconomic appreach, Considering
disaster risk governance and for management, public
imabvement and [nrlh"tp\atnrg,r a.pg'ms;u.'h LT3 'p'|a nn'mg ET
alse ezzential frameworks, (ur research section focuses
homan behaviors helore fduringfaiter disaster and
aims al construcling original methedolegy lor efificient
integrated management of disaster risk. From this
perspective the current research topics are as follows:

1} Integrated Management for Infrastrocture and
Lopistics,

2) Palicy Analysis of Disaster Mitigation.
3) Econsmics Analysis of Disaster Risk.
4) Mzaster Rsk Commumication.

5) Spatial Temporal GIS for Disaster Management.

3

4

- |

Time

How risk conftrol and risk finanice reduces economic
losses? :

Red Ena and Hue ing in the figune cormaspends &0 e aconomic
growth paths withoutfweh these countermmastnas. Hisk condral
counlermeasures confribute for reduction of ihe depif of
dowmward jump. Risk financng counlemeasess induce quick
recavery al (he sconomy. Hence, bollh couniefmeasuies can
reduce SLonomic DSses in the sociehy

International Research Collaboration for Disaster Management

(International Visiting Professors)

International collaboration for exploring integrated
disaster risk management invelves cooperating with
innovalive researchers working in the field of disaster
seience al leading institutions around Lhe world in order
to elucidate disaster mechanisms for varfous socie-
cultural contexts: to utilize the information technology
in disaster mitigation: and 1o carry out joint research
with young scholars from high-risk countries. This
function is served by inviting talented researchers and
technicians from various counlries o our instilute. This
rescarch section promsdes:

1) Collaboration research on state-of-the-ari disaster

science and disaster prevention methods,

2) Cellaboration research on disaster counter-measures,
locusing on practical approaches for a variety of
socio-cultura| environments,

3) Collabaratbon research on social implementaiion
of disaster management methods in disaster-prone
countries,

4) Collaboration research on IJE'I’H.'I:L‘-PI:I:IL'I!I of original

konowledge and methods toward commoen issucs of
disaster among Japan and forelgn countries.
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Disaster Management for Safe and Secure Soclely

Public Policy Studies on Disaster Reduction (sponsored by JICE)

“IThe research sector of ‘Public Policy Studies on [Hsaster
Reduction' aims al assessing effects of exizting public
palicies and providing more effective and efficient
alternative damage reduction pelicies before and after
the dizasters. fn”n.hmlin}; with ather research EroupEs
af ‘Integrated Arts and Scwnces for Dissater Beduction’,
heuristic and interdisciplinary basic/applicd rescarches
are oriented considering the latest reguirements on
public policies of land wse.

Tmplementation Science’ i a key concept 1o puf developed
policy designs Lo practieal use. For this purpose, most
af the research de'\vhpmunlx are alie r||||n'|1.'ﬂ ||.'IHHIR'1'!
the practical dialogs and knowledge exchanges with
stakeholders such as local community, irms and policy
makecrs. In specialty, the ollowing research themes are
our main targets of research developments:

1) Dizaster risk assessment reflecting vulmerabilities of
national infrastructures and social systems,

21 Natwonal land use plsli('irss. farr in.l,::g'ral:.-.d disasier
prevention, milkgatbon.

3) Public polices for enhancing secial resilicneics 1o
unzcheduled events,

& -
Trmmrmmmmmm e’

Briw chdmrgrfdey

L T
Framework of publbc polcy ressanch an dsasier reduction

This research sector is placed by the donation of Japan
International Coaperalion Cenmler (JICE) and all the reseanch
outcomes ane accessiie o pubic.

Vivid calors. of
Awtuirma WL KYOTO
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Research Center

for Disaster Reduction Systems (DRS)

Develeped countries like Japan are subjected to the
progression of disaster vulnerability as the urban
social structures develop to a great extent, Developing
countries alse {ace the progression of vulnerability
caused by population increase, economic development
and environmental |1r|:||:-||.-.n:|x. lisa ETave concern that
increased world vulnerability could increase the risk of
catastrophic disasters. A catastrophie dizaster steikes
and spreads not only by abnormal natural forces but
also by human factors. Thus, an integrated disaster
rediection system, both prevention, prepared ness and
resilience, must be promated by establishing “Science of
Implementation™ as a new study area, and by conducting
a series of domestic and international collaborative
researches by a multi-disciplinary research team
consisted of natural scientists, rnginr:rn. and social
scienlists,

DES research network is formed by scven full-time
professors, five domestic and international visiting
professors, in addition seven scholars serving as
researchers as well as lecturers (o promole gl-:lhal
disaster researches, as indicated in integrated study of
enlire processes of the 1995 Kobe earthquake and its
PECHVETY.

The center carries on the task of collecting and archiv-
ing decumentary records from the reconnaissance

Integrated Disaster Reduction Systems

The research ficld promotes research and practice
to build a safe society by reducing dizsaster damage,
particulardy from social scientific point of view. A special
attention is focused on creating an integrated risk
mamigeement system in which we emphasize practical
action research and implementation science.

The followings are six major rescarch fargets:

1} Promoling citizens' participatory disaster
mmanagrement syslen in a beeal community.

2} Dieveloping disaster education tools and methods to
be wsed at 2 school and ina local community.

1) Developing countermeasures to reduce damages
causcd by big and complicated disasters like the
Tokai, Tu-Mankai. and Nankai earthquake. and the
carthquake in Tokyo Metroepolitan Area.

4) Building a crisis management system lor catastraphic
patuwral and manande disasters.

5) Analyzing disaster information from the viewpoint
of social eeiences such as mass media @tudies, risk
communication studies, and narrative theory,

&) Creating theoretical foundation of implementation
acience in disaster reduction sludies.

surveys of mapor disasters in and out of Japan carried out
since the establishment of Dlizaster Information Center.

RS Reseanch Scope

Desaster egucation ook developad in the lab
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Research Center for Disaster Reduction Systems

Disaster Information System

Matural disisters are social evenis as muech a3 natoral
cvents. It is indispensable to establish a scicnee and
technology for studying social aspects of natural
disasters. A goal of this rescarch field is to carry out
studies that enable effective emergency management
alter disasiers based on the concepl that emergency
management s an information processing process,
Studies in this section would be categorized into
three topics such as 1) understanding of human
behavior and psychological process before, during,
and afier dizasiers; 2} effective crisis management for
Smergency management organizations; 3) long-term
recovery processées. The seclion promoles empirical
studies based on variows rescarch methods such
as ethnographic rescarch and interviews, archival
rescarch, social survey with multivariate statistical
analysis, numerical simulations and G13 technology,

Fellowings are research topics in this section:
1) Multi-hazard Risk Assessment.

2) Hazard Mapping.

3) Participatory Strategic Planning.

4) Emergpency Planning,

Disaster Risk Management

Under this globalizing sociely disaster issues are
tecoming more and moere interrelated with environmental
prablems and social conflicts. Thus sustainable
development and citizen participation tend to come
under the exiending scope of integrated disaster
rizk management. DREM takes challenges for this
interdisciplinary scienoe which requires for an appropriate
combination of various approaches such as systems
eagineering, micro economics, sociology and behavieral
scienoe, as well as developing conceptual models.

DRM gives greater importance to the developmoent
of methodologies for the analysis and assessment of
progetive countermeasures such as mitigation policies,
disazter insurance or fund, risk communication and
social preparedness,

Current rescarch focuses arc as follows:

1) Participatory disaster risk management at
communilty and regional bevels. See an example of the
Yonmenkaigi System Workshop Method (YSM) as
illustrated Below,

2} Performance evaluation of infrastructures under
dlisaster risks.

3) Economic evaluation of disaster risks,

5 Disaster Information System.

&) Incident Management System.

T) Standardization of Emergency Operations.

&l Human Besource Bevelopment System,

) Risk Communicaibon & Edscation.

10§ Crozs media database for disaster redecton.
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4) Disaster risk communication: methods and practices.
5 Mitigation policy analysis,

6} Reactive strategies of disasters.

71 Disasler risk governance.

&) Theories of international disaster risk management.

) Sustainable community management under disasgter
el wocial risks.

Impamantation of ¥3M inJapan
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Historical Disaster Analysis (Visiting Professors)

This research section continues to study the historical
changes of characteristics of catastrophic disasters,
countermeasures and societal responzses including law,
construction standard and infermation systems based
on documents, data and literatures. Az the contribution
to esiablishment of the restlient societies, which can
overcome mega-city, wide-area, compound or long-term
dizasters, following two subjects are essential theme of
Lhis research section:

1) The damage processes of Lhe disasier in megacities ar
in superwide ares and change of them in the future.

3} Impacts on socielies due to catastrophic disasiers
and damage reduction through =elf and communily
emprweren .

For the promotion of disaster research, five regional
disaster science infermation centers of Japan and
this center as the leader have been collecting and
analyzing disaster related documents and data since
1942, The amount of collected resources has reached
106,000 documents in March 2010, The bibliegraphical
information of these docurnents and data are registered
to the database "SANGALT and searchable at hitp://
maple.dprikyoto-w.ae jpysaigail

DRS iz also extracting and collecting disaster related
records from Japanese vast archives such as “Chrenicles
of Japan® or “Sequel of Chronicles of Japan®. At March
2010, 13000 descriplions has been extracted and 28,000
descriptions has been deciphered and translated in o
II.'IG'.‘[I'.'FI'I _‘FELFHJ.DEKI.‘. Thtﬂl} |li5\.lnr]r_'=| disz:l-e-.r n.-.nurds
are organized by era, region and type of disaster
and available at hitp://maple.dpri.kyoto-u.ac.jp/
=aigaishiryo
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Diatabase “SAIGAIN and Histoncal Disaster Database

Regional Disaster Studies (Visiting Professors)

This apecial research section {mainly engaged by
visiting resecarchers) provides rescarch assistance
to a nation-wide network community of researchers
and experts in disaster reduction called “the Japan
Council of Matural Disaster Sciences™ {or “Nihon Saigai
Kyougikai®). The section primarily deals with the
fallowing: 1) Development of the network of researchers
cagaged in natural disaster scicnee in Japan. 2} Flanning
and coordination of post-disaster urgent investigation
and 3) Promotion of regional disaster reduction
information network projects,

Az an e:\t:rll.p]u. we have dr\'u]uped a lexl nl.illillu
system: TRENDREADER™ (TR} that supports reading
and understanding text data such as interview, open-
ended answer of questionnaire survey, news report, and
incident response log, with which we can develop and
test theories on human behavior and social respanse
in the disaster recovery. This system avtomatically
exlracts and visualizes keyword sels from a huge digilal
text corpus using natural language process technologices
and statistics analysis methods. What we have achieved
by applying the TR system are the following three
things: validation of a theoretical model on disaster
chronolugrical process, supporting information gathering
for domestic researchers and practitioners by sending

!

e-mail ketters to let them know owr analytical reaulis,
and comparison between the case of the 2004 Niigata-
ken Chuetsu earthquake and the case of 2007 Niigata-
ken Chuetsu-oki carthquake,

i
|
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TR analysis af Yahoo! news on the 3004 Nigala-ken Chuetsu
eanncuake
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Research Center for Disaster Reduction Systems

Disaster Information Network (International Visiting Professors)

Global networking of the people who are interested in
holistic disaster reduction is a prime importance for
DHS. In order to promote the internatienal network
of these people; it is available at DRS one visiting
predfessorship specially reserved for those scholars and
experts with forcign nationals,

He/she will be hired by Kyoto University as a visiling
research scholar and appointed as a "visiling professor
of Disaster Frevention Bescarch Institute, During his/
her stay at RS, it is his/her main mission to promote
the collaborative research with DES staff and students
in the arca of his/her research interest. Even though we
appreciate your lectures of your expertise and interest,
e leaching ohligation will be imposed, The appointment
will be on one year basix {even Ih-:lugh it 1= renewablel,
with a minimum stay of three moaths.

If you are interested in this position, please contact
E-mail; hayashi@drs.dpri.kyvote-u.acjp

In close relationship to Lhe sctivities in this research
field, the center has organized an annual internalional
symposium, “Comparative Study on Urban Earthgquake
Disaster Management.” since 2001, The symposivm
contributes much to promote comparative and
interdisciplinary studies on disaster risk mapagement in

Column

Matural Disaster Research Gouncil (NDRC) was
established at the Dizaster Prevention Research
Instiuts (DPRI) in 3001 to manage the lollowings:

1} Planning and Investigation of natural disastor
resaarch,
Tha council aims to play a kay rola in the natural
hazard research community by planning, research
and development, promotion and liaison and
coordination. DPRI serves as a core organization of
natural disaster ressarch communiy.

2) Organizing reconnaissance teams for natural
disastar avents.
The council collects information of natural hazards
occurmed in foraign countries as well as in Japan
and organizes and dispatches reconnaissance
teams after events which have large impacts on
sociely and ressarch community,

3) System and budget for natural disastor resaarch,
The council is operated by the administrative
budget of the DFRI. Kyolo University.

4} Establishing a natural disaster ressanch natwork
Tha council establizhas & database of rascarchars

the world. In addition, DRES hests following workshops;
Dizaster Reduction Seminar for disaster managers
lannually} which share rescarch output of DRS, and
cuperiences of disaster response among practitioners,
Dizaster Visualization Workshop (bi-annuallyl,

Lang term racovery process from iha 2005 Hurncane Katrina
was discussed in e Sympadim

Natural Disaster Research Council

who study natural hazards. Regional committee
offices collect refated information, and promote and
coordinate natural hazard resaarch projecls.

re——

Research Flow of Project and Oparatien for Qulbraak of
Diigagier
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Seismic and Volcanic Hazards Mitigation Research Group

Research Division of

Earthquake Disaster Prevention

Theoretical and experimental studies are conducted
with the aim of preventing and mitigating earthguake-
induced disasters, The Stromg Motion Seismology
Laboratory studics carthquake source, propagation
path, and site effects for strong motion prediction

The “}'namirs of Foundation Struciures |_1|:mr.a1nrj'
comducts research spanning the range from faull
ruplure processes Lo design and maintenance for civil
engincering structures. The structural Dynamics
Laboeratery studics the dynamic characterislics of
building structures to improve seismic designs of
hanbdi nEs, '|nr||,|r!i:r|.|z {oundations, This division consists
of researchers in geophysacs (Strong Motion Seismology
Laboratory], civil engineering (Dynamics of Foundation
Struciures ].ahuralur}'il. and archileciural r.-up:inuurinu
(Structural Dynamics Laboratory) who covperatively
investigate broad research areas from strong metion
g\em*r:ﬂinn Io HFr--r'h.rca.Irn'in.g Far!hmmkr disasters.
Comprehensive research on earthgquake disaster
miligation 15 also conducted with members in the
1];\'iﬁiﬂﬂ Llr [':HI!II.q'lIIh." HB!HITJS Hﬂd I'L‘aﬂlL'L' rbul':l!.

Strong Motion Seismology

Hoth ohservational and thesrelical researches on
varthguake source, seismic wave propagation, and
site effects are carricd owt to study strong metion
characteristics and to develop advanced methodology
for strong ground maetion prediction to evaluate the
seismic hazard for destructive earthguakes, Research
fapics in Ui section are s ol lows:

1 Beismic wave gencration incarthquake seurce: Source
inversion using strong moetion data, Characierization
af heterogensous fault rupture for inland crustal,
subduction, and intraslab earthguakes, Dynamic
=ource nln':lt"l i.l'u.[.. il.l'l':l. NE!: r=5aurce a nl‘l exlreme
ground metions controlled by seurnce process,

2) Seismic wave propagation: Long-period ground
mation in crust and basin structure, Long-period
ground molion simulation, Effects of surface geology
an seismic ground motien, Non-lincar site response,
Sub-surface structure exploration using scismological
technigues, and Seizmic array ohservaiion,

Strong motion prediction for scenario earthquakes:
Development of theoretical and semi-cmpirical
broadband streng moties simulation metheds, and
Constraction and validation of recipes to predict
strong ground metions for scenario earthquake,

Lohemalst relalion charl af the Division of Earbquake Disasier
Prevention

i DA Yty

e
CO R R R
-
Pradiction of peak ground veloity distribution 0 Ocaka basin
anea for the hypathetical Mankai earthguake. The conlours show
badrock depth of 1he three-dimensicnal basin structure model
used in e Og-perod ground moSon Simulahon.
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Research Division of Earthguake Disaster Prevention

Dynamics of Foundation Structures

Researches in Dynamics of Foundation structure
labaratory aim (1) Integrate theories and methodelogics
related ta the earthquake disaster mechanism: seismic
source characteristics, nonlinear soil structure
respanse, nenlirear dynamic response of structure
systems, underground structores, and other civil
engineering structures. (2) Develop rational seismic
design methods for those structures.

1) Engincering Scismology: [nvestigation of seismic
source mechanisms considering the rupture
r|3,l namics, Hndt-lirlg' P '-'I‘-"'-‘F' and surfice g\Hrl-ng:.-
bazed on gravily survey, microtremors observation,
and r::.ﬂm;linn RUEVEY, '|'.|r'\.1-.|np|1'||fn.l nF mein |ir.u-..'|r xi'le:.
response analysis considering lguelaction andfor

large deformation.

23 Seismic Hehavior of Structure Svstem: Investigation
of a dynamic performance of encrgy absorbing
devices and earthquake-resistant siructures,
Realization of hybrid experimental systems for real
scale struciures, Development of seismic design
miethd e soil-pile foundation systems,

Structural Dynamics

The main thems of this laboratory is the improvement
ﬂ[ ﬁl‘:imrﬂll: dE*ERTI“ ﬂ{ 1:'||I|I'.'“n}aﬁ ™ J.l'll.-.lll’u'l i nE |’|:|t|:||.|:1:l'| il'.ll'l“.
Fundamental studies have been carcied out o eluecidate
the dynamic characteristics of building structures
with various Lypes of foundations. The main research
subjects ane as follows:

13 Towards the reduction of €0k emizsion: Prestressed
glue laminated timber slab systems have heen
pnrpm\.rd and devr:!npt'vrl for hip_h 1o med em-rise
bubldings. One of the advantages of this system is
the reduction of the seismic design loads due 1o the
use of Ii,g!u 'me;gh'l. timbers. The zlab defleclion can
be controlled by the presteess provided by Precast
Concrete {PC) tendons.

2 Seismic design of reinforced concrete structu res:

Saismic lnading tasts
on RG stnectural wals

3) Development of Innovative Structures: Elastic column
accompanicd with frictional damping, Development
of damper to reduce sloshing for tanks, Unbonded bar
retnbrroed concrete {BC) strociure.

Seismic performance of reinforced concrete frame
strwciures has been studied using experiments and
theory te establish rigorous performance based
designs. The problems related to the scale effects
havver alse been studied recently.

1 Sail-structure interaction; Soil-struciure interaction
during strong carthguakes for both shallow and pile
foundations are being studied, with special attention
1o the lecal nonlinearity which is, the base friction
ail earth pressure.

4) Seizmic design of pile foundations: Scismic
performance of pife foundations in ligueficd ground
has been studied based on dynamic centrifuge lests
and pumerical analyses, lo establish performance-
hased design,

Camniuge 185 of sol-
pile-stnuciure Sysbem
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Research Division of Earthquake Hazards

The Division of Exrthquake Hazards is composed
of three seclions, Earthguake Source Mechanisma,
sepsmotectonics and Earthquake Hesistant Stractures.

Curnull 1 | Ild;l‘.ﬁ o 1.'}|1'|.i| qu:ﬂu: soUrce I'Il.rl.‘i:hil.l'l i&ﬁl.ﬁ.
complexities in the Earth's erust, and processes of
tectonic strain accumulation, all contribute (o the basic
understanding of when and where earthguakes oceur.
These types of information can help improve the long-
term forecasts of hiture earthquakes, as well as improve
the evaluations of sirong ground motions for damaging
evenls in Japan and areund the world. Considering
these hing-lerm estimates of |-_'u.rl|‘|l:|uu.'ue:1- ACCUrrenoe,
it is important to impreve the current construction
technologies to protect lives and maintain a functioning
snciely when large earthquakes occur, In order in
minimize the earthquake damage, we are working on
miethods 1o evaluate weaknesdes in exisling buildings,
earthyguake retrafit lechnologies, and development of
safe and functional construction materials,

This divisien iz a part of the Seismic and Valcanic
Hazards Mitigation Group and maintains research with
the Research Center for Earthguake Prediction on leng-
term cvaluations of carthquakes, with the Sakurajima

Earthquake Resistant Structures

The research of this section concentrates on improving
the scismic safety of buildings by examining the
earthquake response characteristics and collapse
behavior of structures. using both experimental and
analytical approaches, Ongoing areas of invesligation
are s follows:

1) Mechanical Propertics of Structural Members and
Frames: Studies are done on the salety limils of steel
structures subjecied to extremely birpe deformations
The behavior of column bases and their elfects on
collapse are examined and the deformation capacity
and failure mechanism of composite [loor slabs are
studied,

2) Simulation of Earthquake Responses of Structures:
Hybrid tests are carried oul using combined quasi-
static tests and numerical analyses, These include,
substructuring hybrid test for simulation of large
stractural syslems and n.-.ni-l:i:'rn-'ll:.-hri.d 1¢-sﬂng.

3) Advapcement of Seismic Design Methodologices:
Seismic retrelit technigues in coordinated design-
construction and seismic design of struclures using
passive damping devices are developed.

Voleans Research Center on regional crustal studies
which include voleanees and with the Division of

Larthgquake Nsaster Frevention on building damage in
urban areas.

Memibers of Te Division for Earthquake Hazands

Ty b - it |
3 :

Dyneamic fractune experimest of Deam-to-colimn joint in 3 steal
siruciue

Collapse experiment of achuak-size slecd snpchure
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Seismotectonics

Using methoeds from a variety of geophysical ficlds,
such as geoclectromagrnetism, geodesy and seismobogy,
inhomogeneities in the earih’s crost, earthguake source
mechanisms, and carthquake preparation processcs
are investigated to improve the understanding and
evaluation of long-term earthquake occorrences,
In parlicul:r.. sludies are conducted Lo investirate
the heterogeneous structores in the regions of the
subduction plu.lu- |‘.l1|u:|Ll:|.'|r3r and the lower crust of
inland areas. The results of these studies help clarify
the regional stress accumulation process. Hecent
inwestigations include,

11 Stodies trfrruxl.al hq:tt:rng#n#'it}- nrnund erl hqltnh'
sownce regins i active Bulis to improve ling-lerm
evaluations of earthquake occurrence.

2) Studies of the regienal and glebal conductivity
structure of the Earth’s interior.

3) Studies of the recovery process of the Nojima [ault
lallowing the Kebe carthquake, using water injection
cxperiments.

Deplayment of ocean bottom elecirmmagnetometars for mvestigaing the
resistivity Struchure offshore of Toltan predeciure in the Sea af Japan

Earthquake Source Mechanisms

This sectien studies the physical mechanisms of
earihquakes lo provide a betler understanding of
selamic damage and advance efforts in earthquake
prediction. We carry oul lield studies Iollowing large
earthguakes and analyze o wide ringe of selsmic data.
Current rescarch locuses on carthguake triggering
studies, fault zone temperature monitering, and seismic
interferometry measurements.

—
—
L

Research Division of Earthguake Hazards
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Resstnity sinachura o a depth of 20m in the region of the 2007 Notn
Peninsufa Earthouake (MwE.T). Afershocks are shown by e back
drches in the ooss section oo the keft and the map wiew on the ight

i) Wi are also working on develop-
g «'bfﬁl s ing syslems that provide fast
- information for early warning
of strang shaking during large

eartbyuales.

11 meter taglt scarp from the 2008 Sawvers bullding damage in the town of Onna drom the 2008 L'aguila, Haly

Wenchiusn, Ching earihguake earthquake
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Research Center for Earthquake Prediction

The Research Center for Earthquale Prediction (RCET)
carries sul many aspects of seismic research related
Lo earithquake sources, seismic velocily structures,
rl'is:.lri[:mlinnw af r.arlhqllalcm: i|1 :m|1|'|wuss.l Japa.n ar|r.‘|.
laboratory investigations, These studies contribute to
the ultimate goals of the earthquake prediction and
mitigation of carthquake damage.

The RCEP has 7 research laboratories and 8
ohzervatories. These sections coopeTiale with siher
sections of the Group for Sersmic and Voleanke Hazard
Mitigation, especially with the Division of Earthguake
Huazard, in research and observational activities. The
RCEP is also involved in collaborative projects with
other universitics and national institules.

Puring the first half of this century, the probakle
occurrence of a great earthquake along the Nankai
troiagh #s reaching a peak; also large damaging inland
carthgquakes in southwest Japan appear Lo be occurring
e frequently. In this active scismic period, the RCEP
focuises its efforts inle 3 main areas: Prediction of the
next Mankai carthquake, Stadies of inland carthquakes
in southwest Japan and the outreach efforts for other
dizciplines and the public.

Crustal Activity Evaluation

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

We detect, analyze and interpret the crustal activity by
integrating seismic velocity structure from subduction
plate boundaries to inland regions, the slip history of
active fulis, crustal movemenls measured by GPS and

tine fypacenter catalog inteqrated by JMA, which & intluding
the data from the mecro-aarthquaika absarvaton systam of tha
RCEP.

selsmicily in the regions. We investigate Lhe relationship
between the geophysical processes and the oecurrence
of large carthguakes on the plate boundaries and in the
inland regrions, and inally derive a variety of information
that is useful for predicting the peneration of the large
carthguakes and the strong motions.

Raceiver funchon (RF)image showng S wave velooly discortnuiies m @ cross sectian along e profle Bne CC7m he nght map. Tha
rad (Dlua) bnes are intempnated as the upper surfale of Nigh (low) velooty lagars. Tha open crcles and orosses dendle low raguency
earthquakes and crdinary earhguakes, respectivety, The blue open cirdes in the map indicabe the seismic stafions used in e anatysis
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Subduction Zone Earthquakes

Medeling of the generation process of subduction
zone earthg z

Inm order to promaete the rescarch on forecast of
subduction zone carthquales, we have been conducting
studies of accomulation process of stress and =train
in their source region using seismic and geodetic
ohservations. Besides, the estimation and maodeling of
detailed strecture arcund the plate boundary by means
of scismic cxplorations have been done. Qur goal is to
develop an evaluation method of strain enengy build-up
process on the basis of the above results,

At present we focus on the study of coseismic and

interseismic deformations in subduction zones with
Synthetic Aperture Radar (SAR), GPS etc.

Inferferogram of the coseismic defarmation fram
1hie 2010 Chifean earthquake delacted with

ALOSPALSAR

Inland Earthquakes

Research on the generation process of intraplate
eartquake:

[t s well known that seismic activities in the intraplate
region in southwesi Japan become high before a great
plate boundary thrust earthguake along the Nankai
trough. In order o reduce disasters by these intraplate
carthguakes, we conduet researches o clarily the
process by which intraplate carthquakes are generated,
which is mot well known al present, and to develop a
new methed of forecasting the scourrence of intraplate
warthguakes.

Major rescarch topics are s follows:

nl . . 1
Earthquaie faults of the Nikgata-Chustsy earthguake
and Pelerogeneities in fe ower enist

Research Center for Earthguake Pradiction

=1

1) Stress accomuslation process on intraplate earthquake
faulls resulting from heterogeneities in the lower
crust.

31 Origgin of the anomalous seismic activities and sirain
rates in the central Kinki districl.

A) Dynamics and carthquake gencration process in the
Mitrata-Kobe tectonic zon:.

4) Anelastic deformation in e upper crust.

51 Dl.-.l.':]n-pmt-.:nt of new methods to infer pra:-l:iﬂ:.
locations of earthquake faults, and hypocenters and
asperities of lange earthoguakes,

Dwceleration af shiain rabe in b
Kinki disirict {Red line indicates
contracted baseling and Hus Gns
indicates axiended ine)
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Crustal Activity Information
Assesment of information for Nﬂhquakt pl‘tdlﬂioﬂ
based on selsmic and other geophysical data:

(0 1ENEDT 60000 - A K0S00 0D, B dewl
-

- 1
An example of eathquake infoemation in the Kinki Disiric, showing
Fiypocemers aulomatcally determined In recent theee manlhs.

Earth Observation Systems

Development of observations and measurements in
boreholes:

Developments of new experimental medhods in the Geld
and laboratory are being carried out. New methods
applicable in boreholes near active faulis, such as the
Majima fault, are being used o record and analysis
various data, asseciated with earthguake ocourrences,
to clarify the prepamtion process of earthquakes.

The recent themes of this division are as follows:

1) Broadband tlj-’l.‘ru!-l.'i!-lnl.‘lifralhﬁ (pife pressiure)
maonitoring by closed borehole wells to sec the
change of rock stress due to baromelric pressure,
carth tide, free oscillation and seismic cvents.

2) Maonitoring AL events using hydrophone in to the
borehale at active Bl zone,

We have been constructing a datahase of seizmic activity,
crustal movement and olher gesphysical ohservations,
through exchanging sefsmic daia with other universities
and mational research agencies. Information for crustal
activily and long-term earthquake prediction has been
asscssed based on the researches using the database:
seismicity in seuthwest Japan, structural propertics
in the earthquake source area, space-time variation of
earthquake generating properties, We also plan and
execule basic surveys of teclonic structures and active
|’=|l|.l3.

Telemedny room, whene data fom cheenabon networks for micro-
aarihguakes and crusial gesamation are processed inread ime




Integrated Real-time Systems

Monitoring of seismic process and seismic activity
with integrated observations:

IIJ L’\-illl iII:Id :I'I.'Et lilllt‘. llbiﬂr\'illil)lli “r currenl cru H!HI
phenomena using various geophysical methods are
carricd out at the specified local arca. Observation
instruments are deployed temporarily, but with density
higher than that of permanent obaervation networks for
precise analyses,

The main rescarch subjects are as follows;

1) Urgent observation {or aftershocks of the large
earthquakes,

2) Crustal strocture survey using the artificial sejsmic
SIrCes.

31 The temporal observations with the dense seismic
network in the specified local regions,

4) The temporal and for periodical observations on
weodetic and geoelectro-magnetic methods in the
specified local regions.

Earth's Interior (Visiting Professor)

Studies of characteristics of the crust and mantie:

Sudies on the mechanical and chemical characteristics
of matcrial in the crust and mantle are carried out to
refine knowledge of the scismogenic envirenment. Also

Column

The RCEP has & obsarvatories, namely
Kamitakara, Hokuriku, Abuyama, Tolton,
Denzurubo, Osakayama Tokushima
and Miyazaki Observatories. These
observatories are important base stations
to perform gecphysical observations
at each characteristic local area.
However, significance and mission of
these observalories are changing with
tima. Ezpacially, recent prograss an
communication technolegies altared the
condition of the obsarvation. Now, wa
ara planning to rearrange the observation
systams and the role of obsarvatories,

Research Center for Earthquake Prediction

Preparng mabile seismic recorders Tor a temporal seismic
obsenmaton

studies on the deformation and siress acoumulation
process il e seubschiie tion ome and e inland area. Risk
cvalsation on mega-eart hquakes is also included.

Observatories of RCEP (Research Center for Earthquake Prediction)

Ahuyama Observatory (Takatsuki, Osaka) and historical seismographs in

exnibition room

@
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Sakurajima Volcano Research Center

Several active valeanoes are located in the woulhern
Kyushu and the Ryukyu islands. Sakurajima Velcana
Research Center is the base of ficld observation and
experimental research of these active volcanoes.
Collaborative studies have been conducted with
universities and institutions under the Mational Project
of Prediction of Earthquakes and Voleanic Eruplions,
the collaboration progeams of PRI and <0 on. One of
the recent main lopics is the scismic survey of the Aira
caldera and Sakurajima using artificial explosiens to
investigate lecations of magma storage and magma
pathway, In addition, comparative studies of eruption
mechanizm have continued under inlernational
L'Ii]l.i.'lbl.'!l'nll.i'.ll:l 'ﬂ'ith [I:IIjIJIII.L'b;H.

. Shal paints and slaGons of Seismic Expariments in 2008 (i)
Sakuragpma Yolcano Obsenatany and mstallabon of 38S {rght)

Prediction of Volcanic Eruptions

E mnu I.'ll i(l!ll’\- I.'IF Smh II.rH‘;-iII.IiL '\!'\(ILI.'HI'ID I1i|'||'|." ool ill1|1!(| il l!lt
summil crater since 155, and in 2006, the Showa craler
an the east flank abruptly started eruption after dormant
period of 60 years, The eruption process, the mechanism
of volcanic explosions and the shallow magma system
of the volcane has been studied using several kinds of
dlata colleciad |.1:r wersrpemelers, (il and strain melens,
infrasonic microphones, TY and infrared cameras
and ather peophysical and geochemical observations.
Beismic and deformation data are practically vsed for
the evaluation of shert-term volcanic activity and the
real-time prediction of volcanic explosions.

[ 5
Thea ik and strain obeensation in an undenground tunnel, and till and strain records
aFssncaited willh an exploshee anplion. Explosane aruplion af e Showa erales
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Geohazards Research Group

Research Division of Geohazards

The Geohazards Divisien pursucs the research for the
prediction amd mitigation of earth surface hazards based
un the sciences of peophysics, peolegy, geslechnology,
geomorphalory, hydrolegy and environmental science
and technalogy. The Division conducts interdisciplinary
regearch by cooperating with ether scientific
disciplines. The geohazards under investigation include
liguefaction, ground settlement, stope failure, ndslide,
soil erosion, slope or foundation deformation due to
canstreciion, groundwater problems, deformation nr
IDM Dt- 5]”:;;". !3".‘#5 I:lr5\'.llll.| mevere S-Ltrfill:t' I.'.ﬂﬂiﬂl.'l Hﬂd
deformation or collapse of underground caverns. Such
hazards can be affected by acidification of soils by acid
rain, acid soil, waste disposal and waste recveling, as
well as other land management practices. Hesearch
on geohazards is conducted in mountainous and hilly
terraim, flat land, coastal areas, and the sex botlom.
These areas are increasingly alfecled by the expansion
of human activitics. Research in this division focuses
on the gencration and the behavior of geohazards and
the methoedology of hazard mapping. incorporating
sophisticated basic scientific research and technelogy
and cooperative interdizsciplinary research within and

outside DPRL

Geotechnics

Kapid development of urban areas originated from
plains and lowlands towards hills in the suburhs
poses mereasing risks in geohazards. The potential
speohazards include soil iguefaction doring earthquakes,
seltlement of reclaimed linds, collapse of artificial cut-
and-fill including cultural properties such as ancient
tombs, and slope instability. A series of strategic
measures are required for mitigrating Lhese gechazards
and establishing higher performance of geotechnical
works, Various approaches are adopled for achieving
these objectives, such as nonlinear effective siress
analysis of soil-structure systems constructed on
saturated sandy deposits, global modeling of gechazards
based on the use of (15 and urban geo-database,
experimental studies through gestechnical centrifuge
and advanced laboratory lest equipment. Corrently, our
research topies include:

1} Study on the static/dynamic mechanics of large

deformation of the RTmlnﬂ.

2} Drevelopment and application of ground improve
methods,

e ¥ ] 5lu|:|_l,r an interaction between foundation and
slewcture using geotechnical cemtrifuge model tests,

4) Study on mechanisms on and remedial measures lor

Failure of a 13ilings &am in Las Falmas, Chile, after the 2010
Chile parthquake

ground softening during earthguake,

51 Predction of deformation in the foundalion-siruclure
system and establishment of rational design method,

) Development of gestechnical conservation methods
for cubtural propertes.

Damaged road embankment al the feer mouth of the Rio Tubul
after the 2010 Chile carthguake
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Intain Mazards
Mountaineus areas are susceplible to muiss movementl
hazards because of their high altitode and sieep slopes.
We have been stedying the following issucs to evaluate
and mitigate mountain hazards, which are long-lerm
geological phenomena as well as short-term mechanical
phenamena,

1} Deepaseated gravitational slepe deformation and
largpe-seale lindslide,

Elevation ehange by the Shiaalin landslide induced by he
typhoon Morakod in Tatwan 2009, Debris trom the SHCe areas A
and B aftacked the village (V) and killed 318 people.

Slope Conservation

I.il.:III'J use I.']lilll!.[ﬂ* iI'I Jin.HI'I iI.1II'J |.|1FDI.I1{1I.IZIII'| .‘\5-'“]
have contributed to the severity of sediment and
hydrogeomorphic hazards. Hecent development
activitics in and around stecp slopes have resulted in
greater damage by mass movements and water.
Vegetation conversion and roads on hillslopes also
strongly infloence these hydrogreomarphic processes,

A pipefow exposed 31 the head scam of the
Exndalide i bebeved @ cais shpe imstabiity

Research Division of Geohazards

2) The mechanisms and rates of rock weathering, which
55 i t}.‘!!;ﬁ. CALsE uf bII.HHLIW :H.‘I'Idb!l.di.'

3) Imteraction between hydrological processes and
iq't:nlnpicﬂ and gﬂ,wmnrphnhﬂ"ll;al conditbons.

4) Hazard mapping methodology in mountainous arcas
Trom the view points of geology and geomorphology,

3} “Fliln“l:ﬂ land REHE In mountainons areas for the
prevention and mitigation of mountainous disaslers.

Gravitalional slope defarmation n the Akasshi Mouniains.
Mumanes number of Inear deprassions wens sdentfed by using
e high-resoiution DEM cbtained by Ihe Sir-bame [22ef Scanner.

T‘L‘l H.dIITEHbi lI:IIL"‘SL‘ i.SHI.I:I."!-.. ljtl: Iﬂllim'i.llx L’\-l.I.II'JiE'H Are

uide rway:

1) Landslide prediction, hazard mapping, assessmeni
and medeling in sloping urban areas and in steep
calchments subjec 1o vegelation cover change.

2) Investigations of stormflow generation pathways and
related hydrogeomorphic processes in headwate
catchmenls.

3) Evaluation of the cffects of distributed land uses

and roads throughout Asia on sedimenl seurces,
pathways, and downsiream impacis,

Shallow landelide in the granitic area of Holu
cily by & hesavy rain stoom on 21 July, 2009
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Research Center on Landslides

The Rescarch Center on Landslides {ECL) was
established in 2003, RCL aims to pursue rescarch
for protecting human lives, properties, and cultural
and natural heritage from landslides. RCL conducts
rescarch on mechanisms of initiation and motion of
landslides iriggered by earthquakes, rinstorms, elc
risk assessmwent of rapid and long run-vul landslides, the

Lardsce irnggered by te 2008 lwale-Miyagi Nk eathguake

Landslide Dynamics

Rapid and long traveling landslides triggered by
eartiquakes and rainstorms, especially thase in urban
areas, have caused catastrophic disasters. To promote
seience and technology for landslide risk evaluation and
mitigation especially for these catastrophic landalides,
new geotechnical testing apparatuses including dynamic
loading ring shear apparatuses have been developed.
Technigues for landslide hazard mitigation are also
studicd. Current majer rescarch topics include:

1) Studies of Landslide Mechanisma.
= Initiation and runout mechanisms of floidized
landslides triggered by carthquakes and heavy rains
and stale-shifl from slide to Dow.
* Creep movement mechanizm of landslides,
21 Development of Testing Apparatuwsces, Remote Sensing
and Exploration Technigues.
* Geotechnical testing apparatuses for landslide
studics.

= Application of satelliie and air-borne remole sensing
data and data-iransfer from remoete stations and
grround water exploration.

development of precise moenitoring systems of landslides
at local to global scales. failures in urban fill materials,
anthropogenic factors and new techniquees of landshide
field / laboratory investigation and instrumentation.
Education and capacity building for landslide risk
mil'u.;nlitm are also im:p-clrlnnl tasks of RCL. RCL has two
research sections, Landslide Dynamics and Landalide
Moniloring.

Landslide erass section lound in the archasalogicsl site: This
Landsiide was ndueced by the 1595 Kecho-Fushiml earthgusia

1) Mitigadion of Landslide Hazards,
+ Cultural and natural herilages ai landslide risk,
= Evaluation and mamagement of lindslide rask.
* Prediction of landslide eccurrence time.
= Stahility analysi= of indslice dams,

Ring shear apparalus for simulating landslices triggerad by
earthquakes and heavy rainfals
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The seclion includes the Tokushima Landslide
Observatory lecated in Tokushima Prefecture, ene
of most landslide prone areas in Japan as a field base
‘Technologies for the monilering of landslide movement
and triggering factors., the measurement of mechanical
and physical landslide parnmeters are developed. Field

TokusFima Landside Obsesvabary

Annual Eventis

* DPAI Annual Meating

Golumn

A sciantific meating for reporting results of disaster
research is held in late-February each year which
includes both poster and oral presentations. Rocent
dizasters are reported along with current research
of DPRI faculty and graduate students in the areas
of integrated disaster managerenl, earthguakes,
'.'nk:anulagy. gaahazands. walar-ralaled disasters
and atmospheric hazards,

DPRI Open Campus
An event for psople interasted In laaming about
the education and research programs of Kyolo
University (in late-September gach year). DPRI staff
gives a demonsiration of an impact resistant test of
cladding by windbomemissile by an air-cannon.

DPRI Qpan Lecturs

Solocted loctures givan In Soptember each yoar
by DPRI staff to publicize thair research and
outreach activities. These provide local citizens with
opportunities to learn about DPRI research and
oulreach thal may be related 1o their work and living.

rResearch Center on Landslides

investigations of various types of landslides occurring
in Japan and foreign countries, education and capacity
building for students and researchers from foreign
countries are conducted
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Atmosphere-Hydrosphere Research Group

Research Division of Atmospheric and

Hydrospheric Disasters

This division pursues establishment of scientific
principles to mitigate atmospheric and hydrospheric
disasters. Five research sections exist in which
researchers in meteorology, hydrology, architecture
and coastal enginecering collaborate in studies on
atmospheric and hydrospheric hazerds at various spatial
and temporal scales. The spatial seale of the events
ranges from the size of humans and buildings to urban,
regional and global scales. Typhoons are one of the
Ly pical research subpects in this division. Meteorologists
investigate the nature and the predictability of typhoons.
Storm surges, high waves and associated disasters are
studied by ceastal researchers, Hydrologists predict
heavy rain, river discharge, and Moods. Strong wind
damages are predicted and estimated by architectural
researchers, In addiltion 1o severe ephemeral events,
relatively modest events like stmospheric blocking are
alse studied. We are extending our studies o include
projections of atmospheric and hydrelegical impact
asscssment in fulure global warming scenarios.
Atmaspheric and Hydrospheric Besearch Divigion
consisis of five research sections studying climate
environment, severs slorm and atmospherc environmend,

Climate Environment
Inorder tn elucidate the mechanism and the prediciability

1FE ;|.I1|m1=]|rus weal I'IL'r il.l.'ld l'.l]ﬂlil.l.!! l']'lEI'I.R“. W are
conducting numerical experiments nsing general
circulation moedels and regional atmospheric models.
We are also analyzing several kinds of atmoespheric
datasets, such as long-term global reanalysis dataseis
and numerical weather prediction datasets. Recent
major research subjects are:

Atmosphent blocking aver Alaska ocoured n February 19849

wind dizasters and maritime disasters,. as well as
hydrometeorological disasters.

image of research fopacs of this dwvision

1) ynamics and predictability of large-scale
atrrmxph.'rix.' mslions.

2) Stratespheric influence on dynamics and
predictability of tropospheric large-scale motions,

A1 Muiual interaciion between vxlmlrupi(al weather
regimes and larpescale motions in the tropics,

4) Development of a new method to obiain initial
perturbations for the ensemble nomerical prediction.

5) Atmuespheric minor constituent s and their effects on
j[IUIJH! u.'ll.d rEF_iml:l'. ‘.'I.-lllli.lIE.
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Severe Storm and Atmospherie Environment

This section conducts a wide range of meteorological
researches on extreme weather and environmental
atmosphere thal have spalial seales ranging from
micresciales o mesoscales, rnginnal-malhx amd up to
continental-scales. This section specifically foecuses on
understanding tlse dynamics and mechanisms of el reme
weather such as heavy rainfall and strong wind due to
typheons, extratropical cyclones, convective storms,
tornadoes and boundary-layer turbulence. We also
investigate the fundamenial processes of atmospheric
B0 AL 2093 (000

Ry By
gt e
L
LN -]
-y 3
MO Bym e
]
ws ™
wo Raa
£ "
WE S
{1-]
A o
gi -2
" 26 gam
P ten i
(el G i ViR = -

seached with PY Bogusing.

turbulence, boundary-layer phenomena and mesoscale
dizturbances that spawn extreme weather, Our research
exlends o the investigalions for the Asian monsoon
water cycle and also the extrems weather characteristics
in future global-warming climates, For these purposes,
we conduct in-situ observations, satellile-data analyses,
meteorslogical data analyses, and numerical moedeling
and simulations. By combining the various rescarch
toids, this section advances current understandings on
severe storms and atmospheric covironments.

a4y
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Investigation of exiremedy hazardeus typhoon. The most hazardeus path is

Meteprodogical simulation of the Toga River
heavy rainfall in July 2008

Wind Engineering and Wind Resistant Structures

This seclion supporls research on various subjects
related to the wind resistance performance of stroctures
and the wind environment around buildings and
structures. These studies are carried oul wsing wind
induced hazards analyses, ficld observations, wind
tunnel tests, numerical simulations and other methods.
The research topics of the section are as follows :

1) Wind resistant design to improve performance of
buildings and sirwetures,

2) Damage of buildings and structures induced by

T e T = !
L J’?_& Sre= b S
CoBapsed houses m Nobeoka cily induced by
lornado an 1ith September 2006

Wind turninal tesl far wind préssure end weladily
around il bulcng s de:hrs

slrong winds.

3) Wind induced forces and wibration of buildings.

4) Wind pressure on eladdings.

4) Study on impact resistant test against windborne
debris for lass.

) Prediction of wind characteristics in citbes and wind
environment around buildings and structures.

7} Numerical investigation of wind characteristics in the
{omadoes.

Imapavet et 1o glass by Mying
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Resesarch Division of Atmospheric and Hydrospheric Disasters

Maritime Disasters

Extreme natoral phenomena, such as tsunamis,
storm surpes a'lll.h'l. exireme Goean wives cause cisl iI.I
disasters. For the purposes of protecting coastal areas,
we d!'\“‘iﬂ'! il.lil! ill'lrlrlﬂ'l." FI'I}“!* iI.I!I'] |||||1|.1!T1.|.1|. n1r.-r1|.'-|:c
of these phenomena and investigate design methods of
coastal structures against the extreme forces. Moreover,
global warming effects on climate change. sca lovel rises
and magnitude of typheons are expected 1o increase the
coastal disasters. Such climate influences on coastal
environment are also important subjects for us. Our
current research subjects are as fiond b

1} Extreme wave and storm surge modeling.

) Momenium transfer and mixing at opper ecean for
improvenwent of wave and slorm surge modeling.

3 Modeling of nearshore random waves and wave
induced currents and resulting beach deformation

4) Statistical analysis of damage characteristics
of coastal structures, and their reliability and
performance based design.

5 Development «f real-time prediction of tsunamis.

B) Projection of extremwe storm surges and waves in
(e climate uader the plobal warming.

Hydrometeorological Disasters

This section supports research on the phenomena
analysis and model buildings focusing on human
activities and the interaction between the atmosphere
and the hydrosphere. Rescarch topics carried out
presently and started in a few vears are as {ollows:
1} Evaluation of basinwide hydrological disasters'
variation based on the climate change in 2151 century.
3 Nevelopment of precipitation forecasting methods
using ohservation data by the latest polarimetric
weather radar,

) Physically-based analyzis of torrential rainfall events
considering basin charscteristics.

4) .-'I.llai:.l g1 of ruLutiun:dl.ip amang rainfall disiribution,
lopographical lows of river bazin and mainfall runeii
mechanizms amd evaluation of effects on the accuracy
of Mlood prediction by distributed rainfall information.

5) Analysis of worldwide rainfall characteristics using
nhservation data by metesrelogical satellites, and
r]l.-v-:-||a|:-|:||1':||l af the .'|||]:-|5||.'.'|I:ir|:| mel had 1o the Noad
prediction.

6p Analysis of the occurrence characteristic of extreme
rainfall events in the world and concept making for
tha a.|'|m|rrr|..'|| ratnfall evenis rlrrrl*s;]'.dmﬂ'inu to the

Slorm surge and coastal curment modaling

basin characteristic and the human life sphere, taking
glabal warming inte consideration.

7) Analysis and esiimation of pollatant runaoff
I|1|.'-:'|1u.ni'>llm ill-::|urJ':rl|.: Hl|1:r|m|:-|L1.'l".||.' ]r!u'nunu!rlil.. Iil.ll-l!
surface and groundwater system for evaluation and
conservation of the water environment.

&) Manning and management of runofl mitigation
faciliies in urban areas for the Inundation pn'w'nl'r\cm.
the efficient water utilization and water environmenl
conservation, by :|i|:|'.h|:i|'zl:|nr.| of radar information to
anmalysis and prediction of the pollutant circulation.

Image of forrential rinfall eocuming in Kobe city in 2008 Original
data was obsarved by Miyama radar of the Ministry of Land
Infrastnscture @nd Transportaton.
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Research Center for Fluvial and Coastal Disasters

The Besearch Center has two missions, First of all.
il premotes in-depth stodies of (loid and sediment
processes Lhal may bring aboul serious disastlers
and environmental changes, frequently through
chain reactions, to walergheds, reaches, reservoirs,
esluaries and coastal oceans. These studies are
inherently interdisciplinary and are covercd by
the Center’s five research sections: Sedimentation
Dhizasters; River Disaster Prevention System; Urban
Fload Contral; Coastal Sedimentary Environment;
and the Field Research Section for Fluvial and Coastal
Huzards, Secondly, yet equally impartant, the Center's
unigque facilities are open (o the partners for (eld
and experimential studies on disaster prevention
and environmentil preservation in the river-coast
system. The attached Ujigawa Open Laboralory,
one of the largest experimental stations in Japan, is
dedicated for cxperimental rescarch that focuses on
the dynamics of fluvial, estuarine and coastal hazards.
Such experimental studies have a close relation with
ohservatisnal studies that have been conducted at the
Center's four field stations, With these facilities actively
promoting callaborative research; the academic stall

al the Center has developed cutting-edge technology

for predicting complex processes in the hydrosphere,
together with disaster reduction methodeloy,

Foald b whowiers 21 Bsbab, Cpas
L TR L PR

FResaarch Canter for Fluvial and Coastal Dsastens — A perspactive

Sedimentation Disasters

In a sediment transpert system rom maunbiinous area
Lis coastal ares, disasters occur due o the variows kinds
of sediment transport phenomena. These sediment
transport phenomena Lriggered by natural causes as well
as by human activities also impact on ceosystem within
the sediment transport system. To mitigate the disasters
and to understand the dynamics of sediment transport
and water - sediment - ecosystem structure in the
sediment transport system, various field observations,
hydraulic experiments, and development of simalation
meddels are carrsed out in our division.

Sedimant disaster in Taman

Major research themes are:

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

2) Improving precision of prediction for sedimentation
disasier orcurrence,

3) Understanding the water - sediment - ecosystem
structure.

4) Comprehensive sediment control within the sediment
Urativspaor] systenys.

Bank grosion at e Sesayap Rver in indonesia
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Research Center for Fluvial and Coastal Disasters

Urban Flood Control

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 related 1o urban flood disasters. We
also execule |'|1.'|,'|r;|:||ir oy pl*l'i.mrnl,ss. an evacuaiion in
Tloastinge.

l |

Real-scale experiment apparaius of the evacuation from a
Sulmesged car

T

River Disaster Prevention System

1 is necessary Lo understand hydraulic mechanizms
and sediment flow behavier, in order Lo establish a
provention/mitigation system of flood and sediment
dizasters over a whole river basin, and Lo create river
recreation space considering ecological environment
and landscapes. We are studying many prediction
methods and useful strategies on the above objectives,
based on flume experiments, lield observations and
numerical simulations

The main topics are as follows:

1} Mechanizms and prevention/mitigation schemes of
river :||a'n': sedimen! dissbers,

21 Strength evaluation and maintenance methods of
river disaster prevention facilitics such as river dykes.

33 Collapsing mechanism of natural dams and glacial
Likes,

4 Riverbed deformation around river siructiipes.

51 Simuabation of riverbed defrmation of mived sediment
d]iIJI.IL"J.'I.'.

) Stabilization of continental Muvial river channel,

71 Flow structure and topography variation around river
moith and estiunries

The main research topics are as follows:
1) Mechanism of urban fleed disasters due to heavy

rainfall, river fload, storm surge, Sunami or their
combination.

2} Numerical medeling and analysis of inundation flow
behavior in urban area considering wnderground
R,

A1 Design and evabuation of both structural coumntermeasins
{such a= undenground tunnel systems) and nonstroctural
ones {such as evacuation systems),

30 numerkcal simulation for the inundation
process of an underground space

8) Field survey on flood and sedimenl disasters.

Fiedd measuramant at tha Jamuna River

frtrs gy T T

Experimental resulls al river bed delfsimation due 1o weir
improwemaent
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=
Coastal Sedimentary Environment

This research section promotes studics of coastal 1) Analysis of echo sounding results on sea bed by
disasler prevention related to sedimentation and means of GLS.
environments, For example, beach erosion due to wave

Pt = 21 ificatien of Meed-related sedimentary featere
and current action is generated by imbalance between Jlaentilication vt Slood relmed sadimentars Sk

: . : ; Y ; for Movdplain management.

incoming and outgoing sedimentation volumes in a : : id i
largel coasl. 1’11gnsicn| and an.:l.|1_,rlir al mu rWey on the 3’ Pm‘fm":'r_‘ nfmnnn around maritime facilitics dus
coastal sediments is necessary o maintain the coastal to bsunamis and sea waves,

topogrraphy reduce the tsunami and slorm surge energy 4) Survey on effect of coastal vegetation and
as well as stormy waves. The ongoing research projects groundwater 1o beacls erosbon.

include the following:

51 Mechantsm of river channel erosion due b fast fow.

N

¥ 3 L

3 = .
Suvdy an purriping of sediments and diarmelsr dibibetion
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e Ry, Frosicm
- e — .
- -
T
Estimaled sea bed lopographical changes in Joetsu Coast River channel ercsion due te Bow dischange

| |

Field Research Section for Fluvial and Coastal Hazards

The mission of this section is to perform continuous k: 4o M
field ohservalions on meteorological, (luvial and X
hydrodynamic isues, related o the disasiers in the
:IImnsp"ler\E lﬂd hrdﬂﬁﬁ]’ﬂlﬂrﬂ. TI'IiH Kﬂﬂliiﬂl iﬂl.-II.LdHF
four observational facilities, namely Shionoemizaki
Wind Effect Laboratory, Shirahama Oceanographic
Observatory, Hoduaka Sedimentation Observatory and
Ogata Wave Observatory, These facilitics are open
ta the research communities and widely used for the
field study, education and training. The observational g o G
results describe the real behavior of almospheric and Fieid study on sediment production from Hir-
hydraspheric disasters and clarily their mechanisms. dani bare slape {Hodaka)

In addition the resulls are wlilized to develop numerical
simmulations and forecasting models, The current major
research themes are as follows.

1} Observalional research on the waler, eneriy and
material transport and circulation.

2} Integrated obscrvation of disasters and environmental
changes.

1) Development of measurement lechnigues for
atmospheric, hydraulic and environmental Buclors.

4) Development of integrated moedels for forecasting

atmospheric and hydrospheric disasters, Freld measurements by freshman students on a
ship "Waisho™ (Shirahamal
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Research Center for Fluvial and Coastal Dizasters

Column

Ujigawa Open Laboratory {Fushimi, Kyato} is renownad
as one of the leading experimental laboratories in the
winrld, and mary observation and expenimantal facilties
for hydraulic and sedementation research are installed.
Thome lacilities are vsed not only for the intennal
resaarch, but for education, nattonal and internaticnal
academic cooperation and cooperative research with
industrins and governments. Additionally, simulated
disastar experiences for the pubfic are carriad out with
the help of the technical staff,

Exparmental halle
and flood channel

Tacdity (Ljigawa Opsn
Laborasony)
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Observatories of Research Center for
Fluvial and Coastal Disasters

Shionomisaki Wind Effect Laboratory [(Kushimofo,
‘Wakayamal is located on the southern end of the main
island of Japan with a test field of 4,000 0 range. The
main reseanch toplcs are the charactertstics of high winda
and haeavy rainfalls, and their effects to the sirustures
in the motural wind during the extreme events such as
typhoons, tornadoas and winter monsoon. Turbulant
struciurg in the high wind and the transport mechanism
of tha anamy fle in the atmospharic boundary layer are
akso studied.

Re=sarch building
with wind tower
{Shisnemisaki Wind
Efeet Labormany
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Hodaka Sadimentation Ohsarvatory (Takayama, Gifu)
hes its main study area in the Gamata River including
active volcano ME. Yake in the Hida mountain range. We
imraatigale aimosphesss and hydialagical factors such as
precipitation, snowtall, aw tempermiura, widor runaff, and
sadiment related factors such as sedimant yield, turbidity,
sadiment runcoff, bed variation, and environmantal
factors such as habitat of aquatic creatures. We also
devalop various technical methods swch as bed load
measurament or sediment Aushing from resereor.

Main building with M1
rasagodake in the
backgrownd {Hodaks
Sedimentaiion

Ckaarvatery]

Ogata Wave Dbservatory (Jostsu, Niigata) was
established in 1988 at the Joetsu coast. In 1986, an
obsarvation pier with T-shape was constructed and
the feld study on storrmy waves and sirong near-shooe
currents has been carried out until 2008, Currantiy
sadiment budget analysis in coastal zona is mainly
studiad in echo-sounding of seabed, core-sampling of
coastal dune and Bo on.

Main building [Cgats
Wivs Cltiarviriary)

]
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Shirmhama Oceanographic Observatory (Shimhama, Wakayama) has a fixed-poind fower in tha
muth of Tanabe Bay and a ship “Kaisho™ of 12 m leng, 3.4 ton for real-time observations of the
oceanographic phenomena. The mechanisms of wave-tide characteristics, air-sea inferaction
and river-coast-gea syatems are investigatad in relation to disaster metigation and emdronmental
preservation in (he coastal ansa,

Tanabe-Nakashima oceanographic observation fower
(Srprahama Oisanographic Qbsarmatong)
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Water Resources Research Center

The Center investigales the complele waler resources
mEnagemenl syslem, i]l.l.'l.l.lijil:lj.:' cafgervation and
development of water resounces as integrated clements
of geosystems, social systems and ecosystems. In
particular, analysis of the cffect of human social
agnd economical activities on the hydrological
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cyecle is undertaken along with development of
waler environment d'_l.'I!I-HLI:IiL'b models which can
comprehensively simulate various aspeels of waler
ressurces such as water quantity, quality, and ecology.
Social and ecological risk management of water
resources, and lechnologies and systems for waler
disaster mitigation are also investigated,

Linkage of ressanh subjpcts
of the Comer
ERFRAERE -0
gElnaEE

Linkage of ressanch subjects of the Center

Global Water Dynamics

T'|:u,~ ﬂ"!il,"ill‘l.'l'l 1= focwsed on the :Ln:l.|'_|.'m's. of Interaciion
amoni global water dynamics and human activities
secking solutions for water resources problems. The
current research lopics are development of glohal
water dynamics model including social and economic
activities, and long-term reservoir operation based on

Flood evacuation model considenng menkal aftilude to sk and
dilailed ficld informatian

l[ll'lhil] I'IZ‘tI.‘«I!ﬂ'I)Il'IHi'.'-'I'I il Ib!l I'I}'\CI m|n|a:s':|| -II'Il:I:lr Tnak iI:II't.

ﬂddi.l[ul!la“_l.'. in order to develop prevention and
mitigatien system of water-related hazards, which will
be worsening as a result of global change, regional
|:II'1."|J=.|FI."I:II:I1"5|E¢ iII'II! |11.||n:|r.| rEsponse Lax :”.':II:IIIIH iIl.'HI:
droughis are alse investigated.

Global waber dyrnamics madel considerning sl and economic
aclivities
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Regional Water Environment System

Based on the three dimensional hydrelogical cycle
model linking atmosphere, surlace water, and ground
water. comprehensive environment dynamics model
considering the effects af regional development, water
use, and pollutant release is being developed. The
concept of integrated water resources management

Distibubed river basin ervironment assessment model (Hydro
BEAM)

Water Resources Research Center

harmonizing with water environment/culture is
proposed. Many studies related to global warming jssaes
are in progress such as detection and correction of
climate madel biases, future projection of urban climate,
statistical downscaling of global warming projection
information, asscssing the impact of climate change on
flood and drought, cte,

A E R E R R

Assescment of urban chmabe by rkan canapy modal

Socio and Eco Environment Risk Management

In order to solve long term environmental problems in
the water resources issues, influences of geo-, coo- and
soci-sysiemn changes on water resources systems are
analyzed from the aspect of sk management, Measures
for integrated river basin management of flood
comtrel, water use and enviconmental conseryation are
investigated to enjoy sustainable ceosystem services, We
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focus on 3 subjects such as; asset management of dams
and development of reservoir sediment management
methods, model development of eco-sediment hydraulics
by hahitat structure analysis and interactions between
human use and ecosystem responses in water front
environments.

Sediment Aushing of Linazuki dam., Kunobss River
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Water Resources Research Center

Water Resources Distribution Assessment (Visiting Professor)

Extramural researchers are invited to this research
ficld in order te provide knowledge and technigues for
analysis of water, heat, material circolation systems,
evaluation, planning. and management of water
resources systems for the human sociely co-existing
with nature, and to tackle the corrent iszues which s
aﬁh’.’i I} (IL‘I1LEII:II:I|.'I3 o th".'. TI:II.' carrenl “'M'il.n.'h 1(I|.Ii\'_'5
are as follows:

1) Investigation of legal systems such as laws of public
pmprrli{'& water laws and those of terrestrial water,

125w W "W =W

for the development of more implementable water
resources planning and management considering
consistencies with social systems,

2y Dbzervalion and analysis of land surface processes
through remote sensing by satellites for the
clarification of global hydrologic circulation and
water dypamics, introduction and investigation of
phenolagy for the model elaberation of land surface
processes in hydroleric circulation
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Hydrelogic Environment Systems (sponsored by JWA)

Hydroloegic Environment System (Jlapan Weather
Associalion) intends to clarify mechanisms of
environmental issues and disasters associaled with
by rabugric cycles, and considers how the sociely shoold
Hdilj!t Hir ||1L' 1'I.i|| nle l.'l'liul]{l' ulld ||1L"' Hl.ll.'i“] L'I:lilllm!fc\. ﬂ'«ll’
research focuses on the follvwing topics:

1} Developing applied use of hydro-meteorslogical
shservation and prediction for water resources
mamagement, hydro-environmental management and
countermeasures W wiber-related disasters.

2) Analyzing cffects of climate change and social
dynamics on water environment, industries (such
ET aﬂ'ricl:hurdj. rnr("ﬂlr}' amd I'isha,*:rgj. ENETEY
cnvironment, and health. medical and sanitary
enviranment in urban and local living areas;
investigation of new scemanios of hydrmosenvimonmental
disasier based on swch effects.

3) Developing downscaling methods that wtilize outputs
of climate change prediction models and social
dynamics for impact assessments on urban and local
living area and developing database for the impact
aszessmend
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Division of Technical Affairs

One of the unique characteristics of DPRI is that it has
a number of experimental facilitics and some special
experimental equipment, as well a2 many ohservational
or experimental remode facilities sech as the Sakorajima
Volcane Observaiory, which is the southernmost.

The Divisien of Technical Affairs was established in
1596 by gathering technicians, who had been belonging
to each Research Division/Center. The division
iirl:l\r:il.‘lﬂ'ﬁ ¥ ri“l]ﬁ |¢‘1.'|1 I'I.;l'ﬁl !‘uIIFIPI.'ITL"‘ fnr ﬂ'il‘.'l'}ﬂ i:|:|11.
development and improvement of these experimental /
observalional equipments, as well 45 maintenance and
management of these, in order o help stalls smoothly
perform cducation and rescarch,

Tl division operstes and maintaing the information and
communicalion systema through information oetworks,
strengihens the information security operation and
maintains electronic mailing systems, hemepages
and database management systems in order to assist
infermation disseminaton of PRI as a whole

The division consists of four seetions, whose roles arc as
Tollows:

Experimednt for ipdrostalic peessars  Gperabon a0 maineianos nkmation

on 3 000r causad by fond ] COMTRNCID SY50ms

Restored Rebaur-Paschwis
Tiimedar of the 18th cenhury

Wibration best of S0 by & hrese dimensiorsal shaking tatbe

Planning and Information Section

» Assist technical aspects in public relation and
information dissemination of PRI

+ [Ensure, maintain and manage information security of
computer and network systems,

Device Development Section

+ Design, develop and improve measuring instruments
and various devices for the various obscrvations.

= Assbsl foculties and students to use safely various
machines on a workshop,

Machine Operation Section

. ’\ia;l‘l!ﬂ]!l o IR il!ld clpuru.ll: ill.iil.'r'l'il‘i(l]l. =y slems
and experimental machines and equipments.

Observation Section

+ Install and maintain temporary and regularity
ohservation stations, to maintain experimental stations.

+ Suppert technical matters in observation, experiment
and measurement.

Al present the division has 29 technicians with 13 on the
U campus and 16 at ohservalories and experimental
atations.

in @ warkshop

| N
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Kyoto University Global COE Program

ﬁ‘ a - = = gs
f@# Sustainability/Survivability Science for a

Resilient Society Adaptable to Extreme Weather Conditions

{ine of the most urgent global isswes of our time is to
cope with the impacts of the clearly recogmized climatic
changes, and associated extreme weather and water-
related hazards, such as floods and drnl:u,[hls. Fven
il we were to immedialely stop the present increase
of emizsions of greenhouse elfect gases (eg.. carbon
dioxide). it is impoessible to curtail the detrimental
outeeme: on our global climate, The lasting effects from
our present industrial activities will continue for several
decades,

Al Kyoto University. in order Lo conlront these crucial
problems, we hope to provide more innevative education
by creating a new interdisciplinary graduate school
education syslem (Educational Unal) Ihr\clugh the COE
program. This effort will produce young world leaders
from many countries, who will have the expertise Lo deal
with the global el male fssues in the t'ul!lling decades.

The Educational Unit 1= composed of five gradoate
schools {(Global Environmental Stadies, Science,
Engineering, loformatics and Agriculture) and two
research institules: Disaster Prevention Hesearch
Institute (12PR1} and Besearch Institute for Sustainable
Houmanosphere (RISH)

The Educational Unit consists of two interdisciplinary
courses:Scicnoe-Engincering (5SE) Joint Course and
Liberal Arts and Science-Engineering (LASE) Joini
Course, These Joint Courses arc created because
the global issues cannot be adequately addressed

by researchers working in single disciplines, Yiable
selutions need a sound scientific basis, along with
appropriate engineering considerations, as well as
human-based, |.'ur|:|||.'|1|r|i:|].'-b:|-.m't| and mn'1:|||}' relevanl
consaderations. IL is necessary o train rescarchers with
technical specialtics and at the same ime develop wider
perspectives that cover interdisciplinary aspects, In
other waords, we need specialists in individual scientific
disciplines with the view of “generalists™,

Wi want to invite cligible personncl from the bow-Latitude
regions Lo Kysto, who can study at Kyoto University and
continue rescarch after returning to their own countrics,
1f we keep in contact with them, we can provide wseful
FL‘IF_’ﬂ':'F'i':II'IK 'ﬁ'l'll"ll: i Iy FIIlﬂI‘I' M OCCurs iﬁ ||'|I." rlllIFﬂ'.
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Oufine af GCOE-ARS Educalional Uit

Keynote speech by the Program Leader
Frofessor Kaoni TAKARA

Welcome massage by Kiyoshi YOSHIAWA,
Executie Vice President of Kyolo University

Groap pholograph of the Inaugura

symgosium on January 13, 2010
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Global Center for Education and Research on
- Human Security Engineering for Asian Megacities

Kyoto University has launched the Global Center
Of Excellence (GCOE) Program in the Graduate
F;‘.'I'I'.'I(I! 1FF Fﬂxil‘ll‘.l‘ril’t“.‘ l]ll" GITIIJIJI'.I.‘ &'hﬂl:ll nf G1Dh7|.|
Envirenmental Studies and DMsaster Prevention
Research Institute since 2008 fiscal year. In this
five-year program, Kyoto University will establish a
new discipline "urban human security engineering”
and create a network of overseas bases for research
and education on an Asian-wide scale to foster next
generation researchers and high:level practitioners,
T]lmllxl‘l this program, we will contribute Rrua”}r b
salving human security lssues in Asian megacities.

We define *Urban Human Security Engincering” as
a system of technologics (technigues) for designing
and ma:n;l;zing cities that enable their inhabitants to

Human Security Engineering

Urban
Governance

Health Risk
Management

i Disaster Risk
h‘ el Management

Four Major Disciplines of Human Security Engineering: DPRI B
manty contributing in the ama of Disaster Risk Maragement

— A
i
CE

ik Ol Sympodium in Mumbai Bass (Mumbai, 2009)

live under b-eel!i.r.r]mHEL' health conditions, and also live
free from potential threats of large-scale disasters and
environmentil de utmcli.cln. s Disted in the Millennium
Development Goals. With this approach, we are
developing the existing individual disciplines into
a more comprehenzive discipline that encompasses
ficlds such as urban management strategies, urban
palicy in order to establish human security in Asian
megacities, and promote research and education in
this new discipline. More specifically, we will working
lug\r.‘lht-.r wilh universities, ressarch ingtilotions, and
private enterprizes in Asia through the networs of seven
overscas bases, and foster 20 doctoral students per
u.i.'HdL‘l]!-lL' Year.

Speclal Fymposium on Disaster Managament for Human
Seourity Engineenng in Asian Megacities (Kyabo, 20005

Meeting with Oificials in Municipal Corparabion of Greater
Mambal (MGG
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Academic Exchange Agreements

DPFRI has academic exchange agreements with universities and
research centers around the world, promoting interdisciplinary
research prevention of natural disasters.

CountryFeion | Linnarsineostoe | Dae of dgreement

September 2010

Aumtria Intamationsl Insthule for Apgied Syt Analysis (LASA) My 16, 2000
ey ol et oo Clidoad Disatiessl Rotchairch dernd Caenire for Hisiih et Papulaion Risiireh Duzrmitate 0, 2007

S Thi irstitehs of Waker and Flocd Wanagament, Bangladesh Univeraty of Ergissening and Testnology Janusry 26, 2004
Careln Th It For Cltastrophic Lorzs Ristoston Weowmrrbar 15, 2002
The Cold and Arid Fosgiens Esvironmenial and Engnessng Resesrch irediule, Chiress Academy of Scemess Seplamibar 20158

i The iretitute ol Tibutan Plries; R ty, Chiness Acadeny of Soi Juna 26, 1906
College of Fescurces Scence & Technology, Beqing Normal Universiy May 3, 20040

Sahood of Cial Enginestring, Souttawest Jnoiong Liniversty Diecarnber 25, 2008

Egypt The: Faauity of Seanes, Assi Uristrsity it B, 2005
P The: Uit Wiiora Eduationnl. Sesnlifc and Culunal Diganiation Daziamitadd 3, 1999
Ietgprrabnal Cofmaifum o Larekide, The Liniled Nations Edvcationsl, Sooentifs and Qulhrpl Crganzadon Masgh 18, 2007

This Caskea for \Wadir ) [ fueruiil el Wanig My 22, N0E

Irdea Dpartménd of Goograplry, Hosth Eastem HE Linsversity Mireimitair 1, 2007
Sichonl of Plafring and Arckitechirn, Meaw Dethi Maics: 52000

Geoogical Aguncy, Ministy of Erergy and Mineval Ressoarces of #= Repubic of indonesin July L1395

The JASA TIRTA 1 Publis Conponmbion, Indonesia Hemirber 26, 2003

Ry Earth Seiences Depariment, Unhvernily of Florencs Universila deg Studi o Firerce) Dcleber 28 2002
gl brcubturie of Evagirariog Tribds Lin ity hewammber . 2007
Shorwinkia Fagulty of Mogursl Sentas, Comenie Univengty in BraBstiva A B 2005
Siuth Kores T Professiorsl Gradusbe: Soncl of Daalir Previnion Tachnobegy (PESDPT L Kargwon bational Linnwesity | honmbee 15 2006
Haticral Canbor ko Fsisarneh on B ik Enginisring, b | Apglind Resaarch Libombin hewierbear 19 2004

Tk The Dizaster Prevanton Ressanch Cenler, Chang-Kung Unhansty Fetsrusey 26 2007
Department of (il Enginesring, Mational Caniral Linfwersity Aped T3 2000

Matonal Scienes and Technology Center for Dkasader Reduction May 30 2000

Pacifi: Enthguake Engineering R o Cier December 15, 2007

UsA The: Sourmem Coilomis Ennguake Cener Junugry 29, 2007
T Collig of Almakpheric and GRographic Scentis, Tha Unhsresity of Cllshoms Masch 17, 2006

Usitesd Kingélom. | Tha: Sichoal of Apqlied Sciencia_ orthusrrin Lisivsy May 15 2007
s Wikt R Unwsrsiny sy 16 2006
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Organizations for Collaborative Research

Committee for Cooperative Research
(CCR)

NPRI has served as a National Open Institule since 1996,
H'.II:IISI:I resounces, ‘:Iillh HII(I filt'ilil;l.“ﬁ -:|f I}PIE! =re pen
lor use by externzl research collaborators. The CCR s
an organization te coordinate nationwide cooperative
pragrams for the purpose of natural disaster science
and disaster reduction studies. Many joint projects are
conducted between DIPRI and external rescarchers
ith rclu.q"lml.ﬂ_lapiln.

Evatuation experment hrowgh stars
In ¢zsa of undargrourd Inundaton

Ring shear

Apparatis W
raproducE
land=hiding

Wi bumnined test
usireg @ by mode]

The shaking lable expeiment
o1.a newly proposad seismic
reinforcemen lechnology

far wooden houses

Major Facilities

Resagreh Canter for Earthquake Prediction
Abaryama Cbsenvatory
Donzurubo Obserdasony
Hokuriku Observalory
Hamilakara Observalory
Miyazaki Observalory
Osakayama Observatory
Tokushima OEservaiony
Tottori Chsenatony
Sakurajima Volcano Resaarch Centar
SakurEjima Volcanoogical Cbaenahon
Resaarch Center on Landsiices
Tokushima Landslide Observatory

Research Center for Fluvial and Coastal Disasters
Ujigawa Open Laboratory
Shionomitsaki Wind Effect Laboratory
Hodaka Sedimentation Observatory
Shirahama Oceanographic Obsenvatory
Ouygala Wave Obiservalory

Geotechracal Coniriugs fadilfy

119




September, 20710
I ¥ice Dirediors | OSHIMAN Naoto, TARARA Kaor, TODA Keichi

o e e - R Asshiant

Integrated Arts and Sciences for Disasier Reduction Research Group

Disaster Management for Safe and Secure Society

Saflety Control of Urban Space KAWASE Hiroshi MATSUSHIMA Shinich
Dizaster Miigation Planrirg for Buit Environment TAMAKA Takayoshi | SEKIGLICHE Handon
Inncrative Dissster mmﬂ Policy Research  TAXARA Kaon YAMASHIE| Yomike
Hﬂnﬂlﬂyﬂufﬂgmm Govarnancs TATANG Hirokazu HATAYAMA Michinon
Intarnationa! Reseanch Collaborafon for Disasier Management "

Public Polcy Swudies on Disaster Reduction (sponsaned by JICE)  YASUDA Mano KAJITANI Yoshio
Research Center for Disaster Reduction Systems

Integrated mrmm Syshems TAMOR| Katsuya FUZURI Shingo
[hsashes Information Systam HAYASH| Hanm MAKI Hono

Disasber Risk Management QKATHA Norio FOROMATSL Munata
Hislorical Desaster Analysis L L

Regional Disaster Swifies * *

Disasgter fonmmation Meswork *

Salamic and Valcanle Hazards Mitigation Research Group

Ressarch Division of Earthquake Disaster Prevention

Strong Motion Ssismoiogy
Dynamics of Foundation Structures
Struehral Dynamics

Research Division of Earthquake Hazards

Earfhquake Resistant Siniciures
Getsmalecionics
Earhguake Source Mechanisms

Resaarch Canter for Earthquake Pradiction
Crustal Actnity Evaluation

Subduction Zone Earthguakes
Inlarsd Eartigquakes
Crustal Acthity Information

Earih Doservalion Systems

Integraled Real-ime Systems
Earth's Inferior

Sakurajima Velcano Research Canter
Predictian of Vakanic Eruplicns

#Visting Soholar

IWATA Tomolaka
SAWADA Sumio
TAMAKA Hiioshi

MARASHIMA Wasapshi
QISHIMAN Naaln
MORE James Jro

SHIBUTANI Takuo
HASHIMOTO Manabu

112 Yaoshibisa
HISHIGAMI Kin'ya

IGHIHARA, Kacruhing

MATSUNAMI Kof
TAKAHASHE Viochikaza
TAMURA Shugl

OMl Shirn

TODA Shinjl

FLIKAHATA Yukfoshi
TAKELCHI Furmiaid

HATAD Hiroahi

WEUCHI Masalo

ABAND Kimiyuki
QOO Hingyukl

TOSHMUIRA Ryoke!

A1) Paliang
TAKADA Yoichira
FUKLEEHIMA Yo

BN Y agunil
TERAISH Masatim
MOR Wataru
YTAMAZAKI Kemichi

MUK Daisuke
YAMAMOTO Keiga
TAMEGLRI Takeshi
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Gesbechnics LAl Susumu MINMURA Mamen TOBITA Teltswo

Mountzin Hazards CHIGIRA Masanin SAITO Takashi
Slape Gonservation MATSUURA Sumia TERAJMA Tomomi

Research Center on Landslides

Landskoe Dynanics KAMAI Tosrtaka FUKLIOKA Hirgsni

Larsdsbae Monitoring SUEMINE Akira WANG Gonghal

Atmosphore-Hydrosphore Research Group

Research Division of Atrmospheric and

Climate Emaronment _ MUKDLIGAYWS Hicshi IGLACHI Takao
Suvere Stomm and Mmaspherc Emdronment ISHIKAWA Hiohiko  TAKEM| Tetsuya HORIGUCHI Mitsuaki
‘Wind Engineering and 'Wind Resislant Sinschuies KAWA| Hiromasa MARUYANA Takashi  ARAKI Tokihiko
Maritime Dfsasters MASE Hajime MOR! Nobuhitn YASUDA Tomahing
Hyeometsoralogical Disasters: NAKAKITA iGN KIDD Yoshinabul
Resoarch Center for Fluvial and
‘Coastal Disasters
w Digaslers FLLITA Masaharn ‘_"I-'H\'.IEE.H.\’M Iﬂ'ﬂl
AUrhan Flood Contral TODA Katichi FONEYAMA Mozomu
River Disasier Prevention System MAKAGAWA Hajime  KAWAIKE Renji BABA Yasuyuki
‘Ceoastal Sedimentary E!nﬁ:lﬂ'l:l.erl HIRAISHE Telswya AZUMA Ryokel
Filhd Research Secton ior Finial and Cosstal Hazards HAYASHI Taiichi.
TSUTSUMI Dagn
Water Resources Research Center
Giobal Waler Dynamics HORI Tomehan NOHARA Daistke
Regional Waber Environment System _ KOJIR] Toshihan TAMARA Ken|l HAMAGUCHI Toshie
Socio and Eco Eniranment Fisk Managemant SUMI Tetsuya TAKEMON Yasuhiro
Water Fesources Daidulig ASsesment * o
Hyidrkogic Environmeant Systems (sponsored by WAL SUDUKE Yagishl SATO Yoshinobi MICHIHERD Yiurk
Divislon of Technlcal Affalrs
Head Professar KAWA] Hiromasa.
Technicad Stalf
Planning and Information Group BAN Yasunorl, TATSUMI Kenichi, MATSULIRA Hidaki, SAWADA Masayo,
ICHIDA, Kotarg
Machine Operations Group BN Yasunari, YAMAZAK] Tomoya, KAMO Masato
Machine Development Group SONODA Yasumi, MILIRA Tautomu, TOMISARA Kazuhida, YONEDA Itany,
TADA Mitsuhing
Observation Group SONODA Yasuml NISHIMURA Kazuhiro, SONODA Tadsomil, KUBD Tenuhino,
KOMATEU Shintaro
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