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Why IRIDeS takes an multidisciplinary approach

to large scale disasters?
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Makoto OKUMURA
BAF FRK
Deputy Director,
IRIDeS, Tohoku Univ.
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A5, Tohoku University DRR Actions
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. Disaster Institute settled in Major

Disaster . . .
National University

1923 —> The University of Tokyo
Great Kanto Earthquake Earthquake Research Institute
EIE AN (1925-) ERAHIEH
1950 s Kyoto University
Typhoon Jane Disaster Prevention Research
>I—8aE Institute (1951-) ZRABHKA
2011 Tohoku University International
GEJE and Tsunami —> Research Institute of Disaster
RHAKEKX Science (2012-) EALKKEH

Establishment of a new research institute prepared for disasters of low frequency

and high consequences (LFHCD). {ESEEBRKEE~DHEA



(1) Expand our time scope to obtain LFHCD samples
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(2) Expand our Spatial scope to obtain LFHCD samples

Department Level Academic Exchange Agreements with Foreign Institutions

Deutsches Zentrum fur Luft- und Raumfahrt Germany Jul.17, 2012
Faculty of Mathematics and Natural Sciences, Syiah Kuala University Indonesia Jun. 1, 2014
The Edwin O. Reischauer Institute of Japanese Studies at Harvard University USA Jun. 13, 2014
University of the Philippines Manila PhilippinesJun. 20, 2014
Institute of Geological and Nuclear Sciences Limited (GNS Science) New Zea. Sep. 1, 2014
Angeles Unviersity Foundation PhilippinesNov. 3, 2014
Center for Weather Climate and Disaster Research, National Taiwan University Taiwan  Mar. 17, 2015
Project NOAH, Department of Science and Technology, the Cabinet PhilippinesMar. 18, 2015
United Nations Development Programme (UNDP) USA Aug. 4, 2015

2012.4 North Sumatra.

EQ. (Indonesia) 2016.4.16

Ecuador EQ.
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2013.11 oon Yo anda,’
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2015.4.25
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Towards Risk Management

Hazard
Exposure

for LFHC Disasters

Strength of natural event
Inhabitants, industries, facilities

Vulnerability weakness of human-social system

Resilience Speed of bouncing back

Activity Level

(179

Arrival of Hazard and Exposure

reparedness)
Resilience

Time

Damage
ocHazard X Exposure X
(ocHazard X Exposure —— Preparedness)



Adaptation Strategies

e We cannot control the Natural Hazards

* Decrease the vulnerability (prevention)
— Building Facilities physically stronger

— Land-use control
— Temporal pre-disaster evacuation

* |ncrease the resilience (mitigation)
— Back-up, storage, Response
— Insurance, special finance
— Business Continuity Plan (BCP)

Combinations




Need of Multi(inter)disciplinary
Approach

e Decrease the vulnerability (prevention)

Natural Science,

— Building Facilities physically stronger Engineering

— Land-use control

B

Social Science,

— Temporal evacuation

* Increase the resilience (mitigation)

— Back-up, storage, Response Economics

| — Insurance, special finance Medical Science
\\ — Business Continuation Planning (BCP) /

—

Combinations ?_’
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Intisciplinary approach

to reduce total loss from a large-scale disaster
EXKEOREHNEZEL/NKTHZ2ENTITO—F

Activity Level Arrival of Hazard and Exposure
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Resilience

BIEH:LOUJIUR Time
ocHazard X Exposure X e
occ/\HF—K x R5E x
Prevention : [} 5§ Aversion : [B] % Mitigation : J8 5
Decrease Vulnerability Decrease Exposure Increase Resilience
Building Facilities Land-use control Back-up, storage,
physically stronger Quick evacuation Response, Insurance

BARF-TF TEIRIZE. #RThETIE HAEHFE, KEFEEF

Natural Science, Social Science, Behavior Social Science,
Engineering Science, Urban Planning Economics, Medical Science




£ Tohoku University DRR Actions

2 Contributing to Global Disaster Resilience

In the first phase of the IRIDeS

Natural Science

B fhiEse

Medicinal S CIVII Engineering

ScienceEE SAEGEJE ;I:?KIz
mechanism = FRTH

SSREfZEA

Humanities, BEDHET
Social Science Disaster ~ Damage
AFEﬁﬂ-—? Medicine Investigation
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Support ' Seismic
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JE o 22 A i BE 5% Engineering
Digital Robotics in HEEs
Archive Rad;'g;nal ETZ
Informatics Energy/Machinery Engineering
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Application of Existent Research Disciplines to establish Action-based Disaster Mitigation




« Taunami Engineesing
+ Disaster Podantial Sthudy
+ Rignnle sensing and Geoinfamalics

= Technodogy for Optimum MEgation
+ Sgine and Technalogy far low=Inequency

= Technology for Global Disasier Risk

a’z{”‘ﬁé} Tohoku University DRR Actions
34 Contributing to Global Disaster Resilience

rgnization of IRIDeS
I A D AR 788F937 53 BF

QOrganization of IRIDeS
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| Uniqueness : Multi-interdisciplinary structure

Sl 1 Kyoto Univ Niigata Univ. AL D Institute
Research area Tokyo o N univ.
. : tal
E Institute D Institute R Institute S Institute (governmental)
-
Earthquake, (ﬂﬁgﬁ%{éw #hE . L
Tsunami g oo | MR MBRE | HRI1=—w b
Hazard AR II—F RIRZEHF EEEMETY
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and Risk | Volcanic Hazard and Risk A=) i
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Snow Storm WL 45—
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Response
_ Regional safety
Regional _
& Urban | Radiation RegL'ﬁEzLa”d
Recqnst- Decontamination Reconstruction
ruction _
Robotics
. . Disaster Medical Mgz R
Medical Relief Science Fg
Public C i Information REEPHIE TR KEURD
ublic ooperation management HFRIIL—T (11 = MEI=—wY b
International Collaboration Yes Yes Yes

* Multi-interdisciplinary also includes research on different types/areas of hazards, low frequency high risk

disasters




if’*.'; Tohoku University DRR Actions
4 Contributing to Global Disaster Resilience

ﬁ@ele in IRIDeS
38 Professors(permanent), 30 Professors(5 years)
39 Research assistants, 12 Bureaucratic staff.

@ 'y
New year 2015
at the IRIDeS research building
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MW IRIDeS

International Research Institute of Disaster Science

Englishname <(< :>>' )),)

IRIDeS

Iris, Iris laevigata or Japanese Iris:Symbol of hope and nobility
Logo meaning

It is the deformalized image of the Japanese character of disaster
(¢, wazawai) turned upside down, based on the idea of Japanese
saying "Turn your misfortune to good account".

It represents our mission of learning the lessons from the 2011
Tohoku earthquake and tsunami disaster and pursuing effective
disaster management to build sustainable and resilient societies.
Iris is the symbol of "hope" and "dignity".

13
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Reast Contributing to Global Disaster Resilience

— — The new building is located on the west
side of the Aobayama campus, in a quiet
location enclosed by green trees.
. The five story RC building has
I a seismic isolation system,
72-hour emergency power generation,
natural ventilation and light,
a balcony preventing direct sunlight.
It also has a space for conveying
information to visitors,
a multi-purpose hall for 150 people,
seminar rooms, a lecture room,
meeting rooms, a server room,
and a library room.
Most of the research labs have glass walls,
§ and each floor also features a common
~ space to enable researchers interact ions.
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Kakeagare!
Japan
(Get Going!
Japan)

Elementary school pupils wearing protective
hoods rush to the school building of Tamaura
Middle School (Tsunami evacuation drill,
Iwanuma City, 2012)

Kakeagare! Japan is a project that aims to
habitualize evacuation behavior in preparation
for a tsunami while tackling regional problems
based on the lessons learned from the Great
East Japan Earthquake. Tsunami evacuation
drill programs are being planned and
implemented in collaboration with industry,

government and academia, including IRIDeS.
15
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Contributing to Global Disaster Resilience
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Keicho period, Oshu Tsunami Project
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@ Map of the lwanuma area in the Edo period
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#™% Tohoku University DRR Actions

Contributing to Global Disaster Resilience

BHEITODTVMNAR

The IRIDeS promotes publicly-offered
project research with collaborating
organizations from many countries and
with broad areas of specializations. The
aims of these research projects are not
only to contribute to on-going
recovery/reconstruction efforts in the
affected areas but also to conduct
world-leading research on natural
disaster science and disaster mitigation.

1~2FEBOWETOC I ENEL,
FROHEREHZE, EFESEEHRE RV
8 S Hh - B EA K= & D EIE T TR
HELTLVET.
NHRBESZFEEIE7AIZERLTLY
E3C

Meeting opportunities in IRIDeS

NEAEDOHR=DEIE

IRIDeS will hold conferences and meetings
on a regular basis, in order to share and
disseminate our research progress and
outcomes, and to promote research
collaboration and integration.

IRIDeS Friday forum

A forum of regular presentations and
discussions is provided in order to share
the information of research activities and
collaborations at the IRIDeS. This forum
also reports emergency disaster surveys.

SET+—5L FRAAOHEREE
ABIR TN - BRT AL TT



AREA-UNIT STRUCTURE from 2016

Bloomlng a Comprehensive Mitigation System

Academics
learn from
regions

[Phase 1]
Launching
IRIDeS to
enhance
LFHC-D

studies
(2012-2015)

Success of
UN
Conference
of DRRin
Sendai
(2015.3)

TU Strategy®) Various Actions for Revival of the Tohoku Area affected in 2011

[Phase 2] (2016-2021)

Build International Research center for Action—based Disaster Mitigation

Compreh
ensive
inter-

national

and SFA

( )
Collect the

previously
existent
research
areas
relating
Disaster
(Academic-
seeds
| oriented)

from 2011 Dis

Outputs of Project
1 (Facts, ) Lessens,

aster

Importance
of
consistency
with local
cultures
and

histories
J

local-based
implement

1 applicative research areas

Comprehensive

Disaster
Mitigation System
Implement
: [Social] Expose outputs
Unique local- and outcomes,

\4

oriented actions world-wide

|

5 fundament?l research areas

Medical Science and Mechanism of

system for multi- huge
hazard disaster earthquake
[Health] 1 Disaster | and Tsunami
o Support and archive and [Fields]
Resilience § .
Engineering Education

[Information]

[Technology]

ssens learned from 2011 Disaster, Multidisciplinary summarize over existent research fields.

Academics take action for regions

Collaborative studies in 12 research units in 6 research area:
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Educational program

— Establishing a disaster management program for
higher education

— Aims to educate internationally-prominent
researchers in disaster management
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* Inter-graduate School Doctoral Degree
Program on Science of Global Safety (g-Safety)

e 2012-2018 supported by MEXT

Top Leaders on Science of Global Safety |

Business and

University Organization for International

Collaboration Promotion of Leading Graduate Schools Cooperation
== = 2
Science Engineering of Human Science of B

5  of naturaldisastercourse Safety and Security Course safety and Security Course & 2::
%- (Understanding Safety and Security)  (Creating Safety and Security) (Living in safety and security) g g
3 19 Faculty Members | 25 Faculty Members ‘ 12 Faculty Members 5 E
& 22

z -
2 § o
Fusion of Cutting-edge Research and Education 3 ﬁ

' g o

Graduate School of Graduate Schoolof ~ Graduate School of 2

Science Engineering Arts and Letters
s Graduate School of
Graduate School of International Research Institute of Information Sclence
Environmental Studies
Disaster Science (IRIDeS) Bepermentof
Biomedical Engineering
The Center for Academic Center for : s
B e s Avnrn Northeast Asia Studies  Institute of Fluid Science
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* Inter-graduate School Doctoral Degree

Program on Science of Global Safety

Science of Natural DisastersCoursel Safety and Security Engineering cUu;sel Human Science Course L
Degree Examination
Doctoral Training <
(B required credis) Research Work
0 <« Proposal
6 | C-LabTraining — ; i ; 2 5 ; : &
| [T T——— Specialized Seminar of Science for  International Training of Action-  Independent Project Training Defense
3 a Natural Disasters based Disaster Mitigation
6 Special Studies of Action-based Disaster Mitipation — 1 and 2, International Lectures of Action-based Disaster Mitigation
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C-Lab Training o ) ) o _ B Metroloaical Behavior Sci QE-
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Natural Disasters Research Seminar Science for Disaster
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Deep Carbon Cycle Theory I Theoryof Disaster Prevention Systems! gpecial Studies of Sociology | g
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Thank youl!

URLs:
http://irides.tohoku.ac.jp/eng/index.html

http://irides.tohoku.ac.jp/index.html
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