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Universities’ role towards international DRR: actions of
IRIDeS, Tohoku University

Sharing the experiences and lessons of the 2011 Tohoku earthquake

A new building in 2014

International Research Institute of _ |
One of investment for future risk

Disaster Science(IRIDeS),
TOHOKU University

F.Imamura, Director of IRIDeS
Prof. Tsunami Eng. At Sendai city
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Unfolding the 3.11 event:
Triple Tragedy and Damages

e Triple Disasters: ONE — The Earthquake
— Time: March 11, 2011, 2:46pm

— Scale: Mw 9.0
(4th largest in the world
since 1900 (USGS))

— In 5 days: 2 additional
Mw 5+ earthquakes
(black X)

— In a month: 400 +
aftershocks continues
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* Triple Disasters: TWO — Tsunamis

s30T A2 10370 [N

— Tsunami evacuation order and
warning, immediately after — all
around coastal Japan

— Time reaching the coast:
less than 20-30 min

— 7 tsunamis in the first 6 hrs after
the shock, continue for 2 days

i J [ 1lrights]resecved Copy nght &l apaniMeteafologicallAgenc v

|| 3
m{jiKII} KRH ALECATIREELE HE ALECAHTIEE
srataw [ JALESHT0 snl Lt

REFEEE BREW - ERWI/L-F

~ — According to the information:

= Highest wave recorded: 9.3m
= Highest run up-height : 35 m
= Farthest inland reached: 8km

We |IRIDeS
. ,,’ International Research Institute
ku aCJ p/ of Disaster Science




Other damages

+ Inundated area: || s e ke TS :
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* Triple Disasters:

THREE — Nuclear Power Plant Failure

— One of the worst nuclear
incident, triggered by the
earthquake and tsunami

— Temporarily assessed as level 7
on INES

— Emergency state is still on-
going

Digital Globe via Wiki
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http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Fukushima_I_by_Digital_Globe_2.jpg
http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Fukushima_I_by_Digital_Globe_2.jpg

March 11, 2011 disaster and IRIDeS
e March 11, 2011 disaster

— Worst disaster in history from triple tragedy
 JPY 16.9 trillion ($210 billion)
e e.g. JPY 6.5 trillion($81 hillion ) for Hurricane Katrina
— Uncovered limitations of modern science and technology
o Large-scale disaster impacts can't be prevented

 Need longer time horizons for better understanding;
iImportance of referencing ancient documents and geological
evidence

— Holistic approach is needed to respond to mega-scale disasters

» Need wider spatial horizons for getting enough cases and
experiences : International cooperative research
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IRIDeS: A new Institution In a disaster stricken area

* Principle:
— Promote world’s leading research on natural disasters
through:
* learning from the Tohoku earthquake and tsunami;

e contributing to the regional recovery; and

e set an international paradigm on disaster management
studies

Rebuilding disaster prevention and mitigation technologies

Through the appiicatiun of our findings to the area of high possibility in
mega disaster occurrence with the latest observation and sensing
L hru es, rh: division aims 1L1{m1 nhn ¢ the

258 for the risk reduction : 7
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e Mission
— Establish “practical” disaster management studies

o |dentify and theorize disaster-related phenomenon in each
stage of disaster cycle

e Establish an area of
disaster management
study that supports
building societies / \
more resilient to ;Jff(fﬁiliﬁr
disasters mitigation) Impacts
Disaster

* Internationally- \ Cycle

driven research/
educational activities

Rehabilitation

2nd Emergency

T O H O K U Reconstruction response I DeS

Internationa
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Disaster Management Cycle in Four Phases

(Activities to develop knowledge and
capacities by governments,
professional response and recovery
organizations, communities and
individuals to effectively manage
emergencies and achieve transitions
from response to sustained recovery :
Disaster preparedness organization
Emergency response plans, Exercis
Training, and Education, Warning
systems, Disaster Science and Ri
Assessment

\_

-

eActivities that reduce the
effects of disasters:
Investment of
Infrastructure, Building
codes and zoning, increase
health resilience,
Retrofitting, Land use

y planning, Public awareness,
T (, BCP & BCM, Archive

TUNTVERSTT Y

Preparedness

) (

Mitigation

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

e Activities during a disastem

Response

Recovery

Monitoring, Early warning
& evacuation, Search and
rescue, Medical and public
health care physically and
mentally, Provide shelters,
distribution of relief items

¢Crisis management,
Disaster medicine, Public
health, Activities following
a disaster: Recovery of
infrastructure, Temporary
housing, reconstruction of
buildings and schools,

Revival of local economy S

”’ International Research Institute
of Disaster Science




Protections in Multi-layers and Plan for Tsunami Resilient city
In Sendal

The 2011 Tsunami
~ -} _—=inundated in Sendai (Kyodo
el 2011

Before 2011, Sendai _ o
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PLAN FOR A TSUNAMI-RESISTANT CITY

Sendai is considering refashioning its coastal area. A raised seawall would
block typical tsunamis and an elevated coastal road would protect against
giant ones. Zoning restrictions would lower the number of fatalities.

Tsunami control
forest, 200400

. ) Evacuation Coastal road metres wide;
Only two Shrlnes out Of 100 Wlth facilities raised from 2 artificial hills Concrete

: 4 to 6 metres 7.2 meter seawall
1,000 years history were damaged in

the affected area

T O H O K U Yellow zone: Raised Red Zone: no houses Average

or reinforced houses allowed, but offices and tsunami stops here
UMIVERSITY allowed factories are permitted here



Reconstruction Agency Japan (2013)

Regional Rebuilding Efforts Underway

Collective household . Public housing
. Land readjustment
relocation development

Chuetsu Earthquake
. (project term: 2 years)

UNIVERSITY

Great East Japan
Earthquake

Sl

Inundated [% "
area

o
Land readjustment and
leveling

Unprecedented scale of
devastation results in
a massive amount of
projects

Great Hanshin-Awaji
Earthquake (average

project term: 8 years

Great East Japan
Earthquake

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

[ Soma City, Fukushima Prefecture ]
Construction: Feb. 2012 to Aug. 2012

Structure: Wooden flat compound for
12 houses

Great Hanshin-Awaji  Great East Japan

Earthquake (project Earthquake

International Research Institute
of Disaster Science



25 years of international commitment to disaster risk reduction

2000
m 5 DEVELOPMENT -

Yokohama
Strategy and
Plan of Action

Framework for
Action

2005-2015

Sendai Framework for
Disaster Risk Reduction
2015-2030
International
Decade for
Natural
Disaster
Reduction

(IDNDR)

International
Strategy for
Disaster

Reduction

1992

‘f \Q United Nations
C Framework Convention on

Climate Change PARIS2015
{. ) COP21-CMP11




T O Mot

The 3@ UN world conference for Disaster Risk Reduction
at Sendal on 14-18 March 2015
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UN Weorld Conference on Disaster Risk Reduction 2015 Sendai Japan

09,108

Tohoku University Symposium

Our Message to the future
~ Lessons learned from the Great East Japan Earthquake ~

m 10:3Uam—5:00pm (Scheduled Time)
Convention Hall, Tokyo Electron Hall Miyagi

PRDG RMI Language: Japaness (Englizh simultsneous merpretation provided)  #The scheduls is subjsc? 1o changs

Leading the reconstruction of
the Tohoku region and the revitalization of Japan
i "I'mlLl Discussion
1 “The 2011 Ji;hul\J E rI[’l"f]IIrle[, Disaslier and s miligation
® Fumihiko Imamiurs teecior of iniematiceal Aesearcs insnie of Deasier Sciemen (2068, Tehok Unbveenty

Tommnity

ufessor of Graduate School of Agriculiura Science, Tohoku University

“ Innovation and Hu onstmction of Industry an
=T Yutaka Nakai ¢

3 * Restoration and Renovation of Medical Care ™
Kazuhiko [garashi rrogesser of Graguabe Schoal of Medsoine, Tohokn Unbversity

m Lessons Ioarncd from the {Jrc.il East Jﬂpan Earthquake
Lecture
* New pole of the Tsunami Engineering on the basis of the lesson by the 20011 Tohoku carthquake disaster ”
PFumihiko Imamura e of teemaiiona) Research Institaie o
* Towards earthquake forecasting - Hints provided by the 2011 Tohoku Earthoquake
Ryota Hing pressssor
* Building a illel[l'm'm for future regional medicine, training hoture s;:l;;ﬂi:qlist.s of 1'::!_"i|u|s|l care ”
Tadashi Ishil Tonoku University Hospss

sastesr Solenee (IRIGeS). Tokokn Uaveniy

malional Research nsmooe of Iases Scence [KIDeS], Tolkoku Lnbwersity
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SENDAI Scope and | 1 Giobal 1
FRAMEWORK | . .- Outcome Goal

7 Global Targets 13 Guiding Principles

a

8L e at 4 Levels
Priorities : _
for Action Local, National, Regional and Global

Role of International Cooperation
Stakeholders and Global Partnerships
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Reduce

Mortality;

global population
2020-2030 Average << 2005-2015 Average

Affected people/

global population
2020-2030 Average << 2005-2015 Average

Economic loss/

global GDP
2030 Ratio << 2015 Ratio

Damage to critical infrastructure

& disruption of basic services
2030 Values << 2015 Values

Increase

Countries with national
& local DRR strategies

2020 Value >> 2015 Value

International

cooperation

to developing countries
2030 Value >> 2015 Value

Availability and access
to multi-hazard early warning
systems & disaster risk

information and assessments
2030 Values >> 2015 Values



f’*u Tohoku University DRR Actlons

st Contributing to Global Disaster Resilie

sreActions after the UN WCDRR(1)

e Global Centre for Disaster Statistics

- To be established in April 2015 as part of the International Research Institute of Disaster Science (IRIDeS)
- Assemble disaster statistics on damage and loss and archive it

- Analyse the statistics at the IRIDeS

- Modify it so that it can be used for policy making in disaster risk reduction and recovery

- Contributing to the UNISDR for their monitoring progress on the targets and indicators of the new DRR Framework
to be adopted at the World Conference on Disaster Risk Reduction in Sendai

- Collaboration: UNISDR, ESCAP, Asian Disaster Reduction Center (ADRC), International Recovery Platform (IRP),
JICA, International Center for Water Hazards and Risk Management ICHARM), and others
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IRIDeS’s response to Gorkha Earthquake

1. Early damage assessment

The 25 April Earthquake in Nepal Damage Assessment 07/05/2015

Satellite Remote Sensing, Damage Visual interpretation

Dhalanko

C: Changes in Fuzzy degree

D: Tents position
(The buskding srwod she tent sboukd be saiid

The 25 April Earthquake in Nepal Damage Assessment
Satellite Remote Sensing, Damage Visual interpretation

I&: Changes in contour«| The 25 April Earthquake in Nepal Damage Assessment
Satellite Remote Sensing, PALSAR-2 (Damage Estimation)
- ~ Y

o s 15‘

Legend

07/05/2015

’ Damage Ratio
| -1.000 ]0.41- 0.50
-0.90__10.31-0.40
-0.80[__J021- n.sa‘
-070__Jo11-0.20

0.60 0.00 - II.1I'I‘
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Jamaged
Indamaged

07/05/2015

Dhalanko

Kathmandu

Pre-event data Source: Google Earth
Pre—event acquisition date :2014/11/13

Post-event data Source: Digital Globe
Post-event acquisition date : 2015/05/03

Map Information

Damage Visual interpretation result
Damaged building :426

Undamaged building: 197

$¥y/RIDeS A

25 April 2015

* Interpretation of structural

damage at an early stage

Sensing

» Using Satellite Remote

er Science



2. Symposium on Gorkha Earthquake

. May 8, 2015

* Presentations and topics
Included:
* The mechanism of this earthquake;
 Damage situation;
Potential of landslides;
Building damages;
Health and safety issues; and
Relief goods distribution

3. Field visit by IRIDeS Director in collaboration with JICA

 May 22, 2015 ~
» Understand and assess situation
« Identify urgent initiatives to carry out

=~ _ ..~ 4 Follow up symposium
e »m * May 28, 2015
* Findings

from the field reconnaissance



5. Fact finding mission

 Dispatched three times: July, September, and December, 2015
e Team and members

~

1. Hazard Division r
(DJeremy Bricker

/
/2. Medical Division \

(Dshinichi Egawa
@Hiroaki Tomita
@ Toshio Hattori

@Haorile CHAGAN-
YASUTAN

B®Hiroyuki Sasaki
®Aya Murakami

4. Domestic Support

Fumihiko Imamura

Makoto Okumura
Yuichi Ono
Shunichi Koshimura
Kiyoshi Ito

Mitsuo Kaku

Shuji Moriguchi

Tadashi Kawai

Y
P

Sulueys uoirewJoju| /uoiiesoqge||od

Eric Mas
Volker Roeber

3. Social Division
(DAiko Sakurai
2Das Rubel

(Elizabeth Ann Maly N I RI Des
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Investigation topics

®Hazard

® L andslide and damming of rivers assessment in
the mountainous area

® Remote sensing and creation of risk map suitable
for future rainfall

® Damage to the water supply and waste water
infrastructures

®Medical and public health

® Damages and preparedness of the health facilities.
Medical and public health needs assessment

® Establishment of strategies against infectious
disease and psychosocial problems

@ Society
® Disaster Logistics

® Disaster education, reconstruction and building
back better

TCHTIKT
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6. Other activities at IRIDeS supporting Nepal

e Disaster education for disaster affected
students: connecting Nepal-Japan
 March 24, 2016

« HABATAKI and Support Our Kids under the
program TohokuNepal [Reconstruction Project]

e Sharing knowledge on Tohoku to Nepalese
gov’t officials
« March 22, 2016
* Lectures on:

» Earthquake risk assessment and its use in Miyagi Pref.
» Land use control and emerging challenges after the GEJE

» Field Reconnaissance in Sendai plain

Development Suitability Map

 Participating JICA project

Steep Area Map
Kathenandu Villsy Stesp n
Simplified Geomorphol C/a"ﬂ? ? . ’
5 f L, }1‘*—.4 f: _;_H,I';:’ I.',T—’::, A

‘V‘ IRIDeS

[R0 inappropriate
uuuuuu zrnatior 1 Fesearch Institute
of Disaster Science




Additional information on
action for the 2016 Kumamoto
earthguake

IRIDeS role towards international DRR
To support the damaged area

{J‘ g -5 -. \V‘
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IRIDeS IREFXTO X (1)
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4.16.2016 Ecuador (M7.8) Earthouake

Updated on 2016/04/20 11:20 (JST)

A magnitude 7.8 earthquake struck the coastal region of Ecuador (South America) on Saturday, April 16,
2016 at 23:58 UTC. This quake was generated by reverse faulting of the Nazca and South American
plates. Severe shaking was experienced near the coast, where the state of Manabi experienced heavy
damage to buildings. As of April 19, the death toll is 413, in addition to over 2,500 injured, but these
numbers are expected to grow as more victims are found.

The shallow fault rupture responsible for this quake occurred slightly inland of the coast. Though this
quake does not pose any tsunami danger to Japan, tsunamis were reported along the coasts of Manta and
Esmeraldas in Ecuador. As of now, no tsunami-induced damage has been reported.

IRIDeS response:

Near-field and far-field tsunami simulations were carried out, indicating up to 1.5 m runup possible along
Ecuador’s coastline, and no tsunami along Japan’s coastline. These simulations results follow:

Near-field Tsunami Simulation - Laboratory of Remote Sensing and Geoinformatics for Disaster
Management - IRIDeS (EN)

Far-field Tsunami Simulation - Laboratory of Remote Sensing and Geoinformatics for Disaster
Management - IRIDeS (EN)

TOHOKU W |IR|DeS
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e Origin of logo meaning:
— IRIS (plural)
— Violet (Color of Iris) ,
(Color of Tohoku Univ.)
* Nobility and desire

e Second : reversing Chinese
Character for disaster

Wi
599

194 >~_'\
A N
K - A
— A proverb: “Disaster turns I R I D e S
Into blessings” e A Dicaster science
KERZFEIRATTFA
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e [nstitutional structure
— T7divisions, extensive collaboration beyond IRIDeS

/ Hazard and Disaster \
Human and Risk

Information
Social Evaluation Management and
Response Public

Collaboration

International Research Institute of

Regional and Disaster Science (IRIDeS) |
Urban Disaster

Reconstruction Medical Science
Endowed

Research Plizisies

Division Science /
[} (] (!

[ Research institute in ] [ Affected local
Japan and overseas governments

[ Private companies ]

International Research Institute
of Disaster Science
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Tsunami Disasters

Huge amount of inundation (561 km?)+ destructive wave force
Direct and in-direct tsunami damages

Floating of debris, ships, cars, tanks

Fires by attack of ships, sea water, houses

Damage on RC building with more than 3 story

Change of topography and Geometry due to erosion and deposition

Destruction on building at Onagawa
Ships and fire at Kesennuma B | OO ,
1 | S

national Research Institute
isaster Science
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