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The Great East Japan Earthquake 2011.3.11
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Tsunami hit the Pacific coast of Japan (run-up height of over 40 meters)

Resulted in incidents at a nuclear power plant

Number of deaths: 1 5,889 (as of 2015.1.9, according to the Metropolitan Police Department, Japan)
Missing : 2,594 (as of 2015.1.9, according to the Metropolitan Police Department, Japan)

Homes completely destroyed : 127,531 (as of 2015. 1. 9, according to the Metropolitan Police Department, Japan)

Evacuees: 234,000 (aé of 2014.12.11, according to the Reconstruction Agency, Japan)

Damage done to Tohoku Univérsity

3 students (lost to tsunami outside of school)

Building Damage About 30 billion yen (27 buildings repaired, 3 completely rebuilt)
Damage to Research Facilities | About 26.9 billion yen
Damage to student homes 640 students with fully or partially destroyed homes

Long term power loss led to the melting of frozen research
Other : . . .
material, coupled with water and gas outages, many livestock died
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Tohoku University’s Contributions to Recovery and Reconstruction
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Institute for Disaster Reconstruction and Regeneration
Research, Tohoku University
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Achievements of 8 Projects

PROJECT 01
KERZEEMARETO LI b

International Research Project on Disaster Science

PROJECT 02
EERBEBRE/O I b

Project for the Reconstruction of Community Health Care

PROJECT 03
REIZNVX—-T70O17b
Project for Environmental Energy

PROJECT 04
HREERER7O LI

ICT Reconstruction Project

PROJECT 05
w®wUH1I 2707190
Tohoku Marine Science Project

PROJECT 06
BEENEFRMEIOS LI

Radioactive Decontamination Project

PROJECT 07
WEEREEXEIOS I

Regional Industries Restoration Support Project

PROJECT 08

EREFESEHETOS LI b

Industry-University Collaboration Development Project
for Reconstruction
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Leading the restoration of Tohoku and the regeneration of Japan
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On March 11, 2011, the Great East Japan Earthquake with its earthquake, tsunami, and subsequently the accident at
the Fukushima Daiichi Nuclear Power Plant was a complex disaster unlike anything ever seen before in history.

Tohoku University also suffered a great deal of damage to its buildings and research facilities. We strove to restore our
educational research environment, but at the same time the university hospital was providing emergency support
activities, and as a university in the heart of the disaster area, we realized we had an obligation to lead the recovery of
Tohoku and the rebirth of Japan.

Directly after the disaster in April 2011, the "Tohoku University Institute for Disaster Reconstruction and Regeneration
Research (IDRRR)" was established across the campus to begin initiatives toward recovery and reconstruction. Making
full use of our strengths as a university, we formed eight priority projects including disaster science, community
medicine, and environmental energy, etc. and in'addition, faculty
members voluntarily started over 100 projects. We are implementing
these projects throughout the campus while coordinating with
related organizations both inside and outside of Japan.

Now four years after the earthquake, Sendai city is holding the "The 3rd
UN World Conference on Disaster Risk Reduction™in which UN
organizations and representative governmental groups from various
countries have gathered to discuss international disaster reduction
strategy. Along with communicating to the world about the initiatives
we have been working on, we believe that, as the only university-in the
world to have experienced this sort of large scale disaster, this is a very
important chance to share our experience and knowledge with the
international community and contribute to prevention or reduction of
disaster risk inside and outside of Japan.

The "Tohoku University Recovery Action" that we are introducing in
this brochure highlights the progress of our initiatives until now. We
hope that this information will further enhance coordination with
various domestic and foreign organizations, and strengthen
initiatives to achieve a creative recovery of Tohoku.
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President of Tohoku Univ.ersity
Susumu Satomi
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Institute for Disaster Reconstruction and Regeneration Research, Tohoku University
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Contributing to Post-disaster reconstruction and regional regeneration
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Creating a multidisciplinary center of excellence for post-disaster reconstruction
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Mission 2

Establishing a cross-disciplinary research organization to conduct problem-solving projects
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Director / President
1. KENFERREREETOI L7 b
International Research Project on Disaster Science

BEEEES 2. MEEREEETOI T 7 b
Steering committee Project for the Reconstruction of Community Health Care
3. RETIRIVF—TOY Vb
EEERES Project for Environmental Energy
Managing committee 8 4 EREEERETOY LY
20 ICT Reconstruction Project
JRYIIF 5 myzyvHsIvRTAVISL
PEHES Elght Tohoku Marine Science Project
BE | BE ECEREEEy) Projects ¢ wstmEELE OV LY b
Planning and Promotion Office Radioactive Decontamination Project
Chief / Executive Vice President for = =
Earthquake Disaster Reconstruction 7. WigEEEEYIE OV
Regional Industries Restoration Support Project
o1} H| - HEYE Planning / Promotion P s 5 >3
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o 7478 Liaison Industry-University Collaboration Development Project for Reconstruction

oFIRFE(S Public relations

OEH S IR Progress management
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RESEBRE Z THERDBESS « WKV AF L TIERIS TERUMESE  Tohoku University established the "International Research

F“ch KIS T B DD AR A DSz s  nstitute .of.Disaster Science (IRIDeS)" as a new integrated

. Z ) - interdisciplinary research team to overcome the low frequency
IRENSFERIRAT 2B L& LT RERFICHT SHR great disaster and to use the lessons learned and experiences from

Hﬁ‘ﬁ ROFERIZ % BRNADENRARELE Xy T =2 %M the historical global great disasters. The research institute will be
LERLTVET, a leader in the disaster science related interdisciplinary research of
R S g the world, also supported by a national and international network
Sy with other research institutions.

International Research Project on Disaster Science

Foundation of the International
Research Institute of Disaster Science
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Director of Internati@nal Research Institute of Disaster Science
Fumihiko Imamura .
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Regional and Urban
Reconstruction Research Division
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Human and Social Response Disaster Science
Research Division Division
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In the Tohoku region, earthquakes centered in
the waters off Miyagi Prefecture occur in
periodic intervals. Tohoku University has
conducted studies on disaster prevention to be
prepared for these earthquakes. However, the
Great East Japan Earthquake revealed the
weaknesses and limitations of conventional
scientific and technological systems. As a
global research center for Disaster Science,
Tohoku University established the International

Research Institute of Disaster Science -IRIDeS-.
The IRIDeS will create a new discipline of
practical disaster mitigation which can be
useful in a real-life situation, though seeking
and offering solutions to a variety of problems
that the disaster-affected areas have.
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FRIERFT
Hazard and Risk Evaluation Internatlonal Research

Research Division Institute Of
Disaster Science

250 TREREE
FHZERFT HREHEF
Endowed Disaster Information

Research Division Management and
Public Collaboration Division
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Declaration at "the 4th Session
of the Global Platform for
Disaster Risk Reduction”

Around 3,500 people from governments,
international institutions and NGOs in
over 170 countries participated in this
session. We made a declaration of [RIDeS
at this meeting, thanking everyone for
their support in the recovery and
reconstruction of the Tohoku area after
the earthquake, and calling attention to
the need for disaster science research.
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Activities Related to UN World
Conference on Disaster Risk
Reduction 2015

The UN World Conference on Disaster

Risk Reduction 2015 in Sendai is a good

opportunity for IRIDeS to disseminate
results of its practical research on
disaster science. IRIDeS released series
of “"HFA IRIDeS Review Report Focusing
on the 2011 Great East Japan
Earthquake” and will arrange lots of
conferences and exhibitions during the
conference.
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BN BRIt ERED 5F 5T LHRIEE in disaster areas. It is important to start

n&lfc preservation activities prior to actual
disasters.
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MEEHIC LY, EREMME - Investigating the 1611 Keicho RERPERNDZ RTHES Integrated multi-dimensional
K DES %A Earthquake and Tsunami AL AT L visualization system for

Researchers from different fields disaster science information

worked together to try to get a real
image of the earthquake and tsunami
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BERYIL ST, STEBROMES 2HOE A variety of research outcomes

produced from all the divisions in

ROMEAICIY B & LT, T CE DR HE that happened in the early 1600s. We FRME LTHRR - Haft L, EENI3 R IRIDeS are integrated and visualized at
BMH S RRGHEDY I 1L —Y a3 V&S calculated a simulation of the tsunami’s TEHRLT BT Lk D KERFDOEL. £ multiple levels. The system serves as a

spread from old historical documents BB FDBRREE LUK EFICELS, LY
and tsunami deposits. From this JTY FEAY R T LAOBAEDHDEZ

collaborative effort, we discovered that _ ’
| BIETSy b TA—LE LTERLET,
the 1611 Keicho Earthquake was on the 75y TEALEY

same scale as the Great East Japan
Earthquake and resulted in a similar
tsunami in the same area.

visualization platform that enables us
to establish a new and practical
framework for realizable disaster
prevention and mitigation systems to
encourage resilient societies.
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Urban recovery monitoring and
quantitative evaluation

A quantitative evaluation method of
urban recovery processes was
proposed based on statistical data of
constructed houses after previous
disasters. Then urban recovery curves
were developed to evaluate and to
compare prefectural recovery
processes after the 2011 tsunami.
Monitoring urban recovery, we found
good practices and problems related
to urban recovery.

KEZX ML ZADOEEM - EHD Strategies for mental health care in
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WSHIE TORERES ICLY . ERAKE We have investigated impact of Great
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Ffe. BHEERREEEOREDRIE L HE strategies for mental health care in

ERESHIC L. FORBEEKSERDA V2L post-disaster settings in multiple
ANV P, R R D S EA layers, and disaster preparedness of
e = ) _ mental health care organizations.
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Disaster and the
“Power to keep living" Project

Members of our team from various
fields, including cognitive psychology
and neuroscience, analyzed the
accounts of victims of the 2011
earthquake. We research the human
“power to keep living” that makes us
avoid danger and overcome hardship.
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Gensai Pocket "Yui" Project

"This project was established in a
cooperative effort between Tohoku
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University and Sendai Television (Inc)
to not let the memories of the 2011
earthquake fade and carry the stories
to the next generation. We hope it will
improve the ability to respond to
natural disasters in the future.

We plan to incorporate Tohoku
University's research findings on
disaster reduction into handkerchiefs
and we have already distributed them
to approximately 20,000 students of
every 5th year elementary school

New tsunami evacuation drill
project "Kakeagare, Japan!”
Tsunami evacuation problems differ
depending on the characteristics of the
region. We offer varied evacuation drill
programs in which area citizens can choose
and combine themselves. We aim to create
evacuation habits (or an evacuation
culture) and solve evacuation problems by
repeatedly implementing such tsunami

students in Miyagi prefecture. We
also put this into practical application
by going and teaching classes to 3,860
students in 70 schools.

evacuation drill programs.We have trained
people in lwanuma City and Yamamoto
Town in Miyagi prefecture, and Phuket in
Thailand so far. We will expand this
program in other areas in the future.

ER5 T O HaTiRE
INE TCEADNRZRE TH X
ICEET HHRIREET>TELL
fehd. ZOREEFENLT 2014 F
DSIEBENTEEEREL TV
FIHKENTA R/ IV - £0O),
AV RRYT O\ TFxT %Y
O/N\V), BA X397 « T—4wy
M. Z0UEY (LATB) TEK
HETREATOE L. BRKER
EDAHDZZALEBDDDETS
EEROMIT, KERH Y A PR
JEETOTVET,

Conducting educational programs for disaster
risk reduction in and outside of Japan

We had taught classes about disaster prevention
at elementary and junior high schools in Japan,
and as of 2014, we also started going abroad to
W™ teach these classes. We have held classes in the
¢+ United States (Honolulu and Hilo, Hawaii),
Indonesia (Banda Aceh and Tacloban), Thailand
(Bangkok and Phuket), and the Philippines (Leyte
Island). We teach courses on the mechanisms of
how natural disasters occur and how to protect
yourself during a natural disaster, as well as give
. quizzes on natural disaster knowledge and lead
evacuation training.
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Survey of social vulnerability and
disaster damage: Typhoon Haiyan
in the Philippines in 2013

We conducted surveys of building
damage and constructed a
demographic database of areas
affected by Typhoon Haiyan in the
Philippines. Our major finding is that,
aside from storm surge and strong
wind, social vulnerability factors such
as quality of housing, aging, poverty
and education, influence the level of
housing damage and the suffering of
the populace.
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Toward resilient society through
action-oriented research

Based on the lessons from the 2011 disaster, IRIDeS aims to become a world
center for the study of the disasters and disaster mitigation, learning from and
building upon past lessons. Throughout, IRIDeS will contribute to on-going

recovery/reconstruction efforts in disaster areas, conduct action-oriented
research, and pursue effective disaster management to build sustainable and
resilient societies, the IRIDeS innovates the past paradigm of Japan's and the
world's disaster management to catastrophic natural disasters, hence to
become a foundation stone of disaster mitigation management and sciences.

Director of International Research Institute of Disaster Science
Fumihiko Imamura
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experience of the disaster
-stricken areas

Undergraduate students
J Graduate students
Medical professionals

REtEERTHEL 2 —

Comprehensive Education
Center for Community Medicine

Hideo Harigae IR EERORIE CERTE B AM

EEBMT BIcHDHEBEZEITOTVET,

RICAT 1 AIV - AHINVIHER
WA Mz

Executive Director of Tohoku Medical Megabank Organization
Masayuki Yamamoto

HIRERIC SIS
€3 AM3237 - 23R
€3 AMOFHBALE
@ EFLANIVDEE
In Community Medicine;
@Exchange and circulate personnel

BHELEERADIKE
Dispatch of reeducated
medical professionals

Comprehensive Education Center
for Community Medicine

Our education center has
accepted health care practitioners
in the areas devastated by the
Great East Japan Earthquake and

provided them with opportunities WD S0
o ; @Prevent outflow of personnel
to have training using the most EEADSIFAR St mie e c’;re levels

RAAKRBXDRZRFES XY, RiLtsD
REBTIEE  DERERH KON, M E
ROSBSEREZRIIONG GO EREEE
HBiER > LE Lc, BALMAIEUFTDS
EREREEDNARL TVE LD, FEBKE.
BICAMDRET 2D TR GEVDEDETN
TWEY, TDfcd, RALKZETIIMIHERD
BR L TMRERORRICAITTUTD (1),
(2) ICRYHBATVET,

(1) TEEHIERIHE L > 2 — 1 1, X
FURIFANCERREEE IcRARERZS
ATESV TORODERERZXZTEH5
EEble, WISDHIEERRE - KEERZES
ADERMZBELET,

(2) TRALAT « AV« AHINZ T H#E] 1&
WD HIHAE & RRIBICE Y HAHED
5. ERFREEGEREZESSEN\1F
NV EBRLET, INAF/I\ 7R BAR
IARICEUFHLVERZAIH L. RILEDOR
HAEROXRRZEELET,

The coastal areas in the Tohoku region lost many
of their medical facilities to the tsunami in the
Great East Japan Earthquake of 2011. As a result,
many people in these areas can’ t get medical
treatment, and many health care providers lost
their jobs. The Tohoku region had a shortage of
medical staff even before the earthquake, and
many worry that such vital human resources will
become scarcer in the future. In response, we are
working on the revitalization of medical services
and institution of next generation medicine in
the Tohoku area in the following ways:

(1)The Comprehensive Education Center for
Community Medicine trains medical staff from
the disaster areas in advanced medicine, helping
to create the human resources that will revitalize
medical treatment in disaster areas.

(2) The Tohoku Medical Megabank Organization
works on rebuilding disaster areas and supporting
healthcare there while building a bio-bank of
medical and genetic information. Analysis of this
bio-bank will lead to new types of medical
treatment and the creation of next generation
medicine originating in the Tohoku area.

advanced facilities including the
clinical skills laboratory. Some of
those with improved skills
returned to the affected areas
after training. We also aim to
train health care professionals
who can play an important role in
disaster situations.

Acceptance of medical
professionals from
the disaster-affected areas

_J_IT;_L_L_
WO

Hospitals in the
disaster-affected areas

HhigFNE % BHi5 L /2RI KEF

A I=%, VX% &3 & ¥

2012 5 6 B EE BOXEZZIFHMODE
FERICES Y Bfcsd. HEBEIDRILK
FOVZAHIV c AFIVATROHREINEL
fe BERAY 2 1 L—427%7ER LIcERRERE
BROM, ERREDHDF—L bL—
ZUTRERE T ERAD SRIBED N
Z DI 2013 FEIE 12,809 AITELTWL

£,

Community-accessible Simulation
Center for Medical Skills Training

and Research
This simulation center open to the

community was launched with support

from the government and Miyagi

Prefecture in June 2012, 15 months

after the great earthquake, to
accelerate the restoration of health

care systems. The facility provides an
opportunity to learn clinical skills using
medical simulators and team-based

training to achieve clinical risk

management. The total number of
users in Japan and overseas reached

12,809 in 2013.

Mumbars of programs and participants at the
clinical skills laboratory of Tohoku University

all

L

-

RAFEFERV-KER
EREE. #F. MAOHE

REAREXBOBEFICIT 2 LEAIC
LBREREREHRELZHE R ESD
ERAEEFBYT AMERPEI S —%
FEL BEESZITOTVET,

Disaster medical operations,
education, and studies with
Kampo medicine

Since the Great East Japan Earthquake,
lectures, seminars, simulations and
online courses have been provided to
educate medical practitioners about
the applications of Kampo medicine
and integrative medicine. Herein, we
report our experiences with the
treatment of posttraumatic stress
disorder by using Kampo medicine.
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Outreach program of our clinical skills
laboratory for a postgraduate teaching
hospital in a devastated area

Kesennuma Municipal Hospital,
located in the area devastated by the
Great East Japan Earthquake, is the
farthest postgraduate teaching
hospital in Miyagi prefecture from the
clinical skills laboratory of Tohoku
University. Our faculty members have
taken several simulators to this
hospital once a year since 2013 and
provided the residents and fellows
with an opportunity to experience
simulation education.

2EOEFEEXMRELL
WA MERFRER

BREMgEERMEL Y 2—TTlk. £
EDEZ4 & R RICH S EBARER
REERBELTVET, 2011 F£H5
2014 X TlcA7OY 7 bDX
BEZI2EHLSDEFE 102 &
DRBAAXEXOWA M ETHNE L
T WKHDEBRNEABRERST
I, SEANREHLEFU, HIHERE -
KEEEZABS AMDERZIT>T
WET,

Program for medical students
from all over Japan to visit
devastated areas

From 2011 to 2014, with support
from our project, 102 medical
students from all over Japan
visited the devastated areas hit
by the Great Earthquake. They
learned how health care systems
had been affected by the
disaster and what was needed
there.

KRBEREICHALKE

SimNight * SimMarathon D i {

AEEFEMTHER DX
REAKREK L. @RS I IR GREEEE
B & LE LTc. mFHRRITIE. SEIDEKZ
Hall& L. KR E DR IGZREE. BE
TRMERZERELTOE T,
Seminars of disaster oral science preparing
for future large-scale disasters
This seminar aims to develop well-organized
?stems in dentistry to respond to large-scale
isasters. At the Great East Japan Earthquake, we
faced various problems due to insufficient
arrangements of cooperation with other
disciplines and the lack of information. The dental
community is required to establish a cooperative
system composed of universities, the government
and dental associations and to share common
knowledge for large-scale disasters in the future.

RELET,

Authentic simulations:
SimNight and SimMarathon

and devices.

ERBEONWBICOVT, MFOERREEEZNR
ICFAY A - RBZFAL. SHE 2 L—2—7%
EZRAVWTCR/IGERFED) 7)) T4 TF—LEREZ

In order to deal with critically ill patients, it is
required that healthcare providers have the
ability to diagnose and perform proper
interventions immediately. This seminar
provides an environment identical to the real
world, so the participants can learn team
management skills with authentic simulators

shEEERM e R EL 1
EEBNMER
BEHEGMEEX T~ 3 VERGEAR L H
L. SHE#EMENRE LTc. CVR—ME
B RSO, X b —< 7 7 EOEERM
MHMERERELTWVET,

Nursing skills workshops for
home-visiting nurse

In collaboration with the liaison council
of home-visit nursing stations in Miyagi
Prefecture, we hold workshops on
nursing skills, such as management of

CV catheters, stoma care, and chest
auscultation for home-visiting nurses.

RaqEBEEN -5 a-20HE
RAKJEERGEICDOWNT, HIFDOERRKEEZ NRICEBEDTIERER
BEEAVERE N —Z VI ETV . AFILOAELEER > TVET,

Hands-on training for airway
emergency

An airway emergency could lead
to death if an appropriate
intervention cannot be performed
immediately. Therefore, to master
airway management skills is
crucial. This seminar provides local
healthcare providers advanced
airway management skills with
real clinical devices.

N—F v VEME L FREH
VAT L AW - RKRIEIRE &
BRARELREENMEREHRETHI L, &
R RERRICBD CTEETY A H
T BREBERRDSD. I\—F v IVEEMEE
BWERBSEY AT LEFERLTVET,
Clinicopathological conferences
using virtual microscopies and an
online meeting device

To share the clinical and pathological
information of patients between
pathologists and clinicians is pivotal for the
selection of accurate therapy and for
understanding the diseases. The virtual
microscope and the online meeting device
enable us to view microscopic images and
to discuss each case in remote locations.

On site seminars regarding
disaster dental care at

wWKHICH T I REERERS
Kt ER DX suffering areas

AbEid, RIS, %ﬁéﬁ%t:@ﬁiﬁ%_‘éﬂm This semginar aims to cultivate
ICH D MR PR ENT TR EDMEERE  Jeontists and co-dental staff who
CLRBRRAERICERSRICT NEREEZRILT S can respond appropriately when
T ETOKERICHISLS 2 AMOBEREBMIcL  disasters occur. The participants
WET AFIEROREEL, SR TIEEETE  are expected to be conscious of

WATGEDER 85T & EELTUOET, ;ﬁgﬁfgﬂﬁ%mmmm

& communication with the

= disaster sufferers and the
. N dentists who were engaged in
the dental forensic identification
and dental care. We also hope
to inspire the participants'
consciousness and motivation
for disaster medicine.

HEEEEADKERRS
BEDRE

FESEH - HRMAKLELZER LIHE—DRE
AETHAIRIAETERZEL LT, BL
B TR ERENEEICNT 2V ESTITE
K>TWEY,

Lectures titled "Disaster dental
medicine” for undergraduate
students at School of Dentistry

The School of Dentistry offers
lectures that develop awareness and
comprehension useful in disaster
dental medicine for the
undergraduate students including
foreign students in Tohoku University
that had valuable experiences in the
Great East Japan Earthquake. We
hope to develop young dentists who
can play important roles in
large-scale disasters in the future.

KEEBFOHBADFIE Transmission of "disaster oral
REAARSTHS N, RaEag  oCeNces [ heworld

SRR BT Lid B ZREER LTciE—
DRAEKXRZTHIRIEKZDEBTH
BEEZ BLKDICREXZRR LI
TKFEDY VRD T LORREZ S
&, BANOEREETOCVET &
FRICARFRDOT V2 IVF v— b DE
BRI SHTVET,

We have a responsibility to convey
the knowledge of disaster oral
sciences including dental forensic
identification, dental care for
suffering people, and required
systems, which we are establishing
from the experiences in the disaster.
We have held several international
and domestic symposia. We also
devote ourselves to establish an
international standard dental chart
for victim identification.

Ll
Annual Moeoting l
USOITC 1048 Dantisiry

107 b CIT Nepteeta U4
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WIS DERZ IR

Medical support for
disaster areas

: : % =
RAFIRY 5D & RRREREES
s AHERL
Special educational program

Creation of a biobank for personalized medicine

SREVEROMHESE

Establishing an advanced medical system

D CED

Personalized medicine / prevention

Tohoku Medical Megabank Organization

The Tohoku Medical Megabank
Organization (ToMMo) works to support
medical care in disaster-stricken areas
with a rotating physician support
system. It also performs cohort studies
on the long-term health of local
citizens, and aims to establish the
medical care systems of the future with
more individualized medical and
preventative care.

ORI N i [EEBIEE 7O T4 b Project for the Reconstruction of Community Health Care

Tohoku Medical Megabank Organization

TEIRBYER AN T 1R 61 K % Bk
1 K b [ CERT X 1R
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FERDZE  DEFHED. BE. A2 7.1
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DEERA T 4 7 BN TEHH I 2HIE
T RELEFEM BN RERIDE
BB TRINICBLNTOETY,

Providing support for physicians
in disaster-stricken areas

ToMMo established a system of
dispatching physicians on a rotation
basis in 2012. Under this system,
young physicians are dispatched to
healthcare institutions in the Great
East Japan Earthquake affected areas,
spending four months in a full-time
position in each healthcare institution
on a rotational basis.

Tohoku University Reconstruction Action
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Network for obstetric emergencies
established in disaster-stricken areas

ALSO and BLSO—programs targeted at
those whose work involves responding
to obstetric emergencies—were held.
In particular, the Pacific Coast areas in
the northern part of Miyagi Prefecture
are lacking in obstetrics facilities, and
healthcare personnel able to handle
obstetric emergencies is needed.

EHR RN 35 £hHETH EHh N
HERMIG. RREORBREELHIC

JR— FRENDBMEZR ) RIEARER
DEBRZERETHY . EBREDOEHIIE
RO EEA.2012F 9 BICEHREFILK
FEDET, ez D. RADE 35 HETH
& ToMMo &EDEITHOBEZMELEL
fo. AEBRD SR A B M DORREIE G E
ZEBRFICRE L. BRERICEDTHERE
KOMFOERICEMLTVETY,

Concluded cooperative agreements with
Miyagi Prefecture and all 35 municipalities

For our project, cooperation from local
governments is essential. In September
2012, a cooperative agreement was
concluded between Tohoku University
and Miyagi Prefecture, and afterward
agreements were signed between the
ToMMo and all 35 municipalities in the
prefecture. The results of the studies
were reported to local governments
and applied to the formulation of
health policies.

BHERRMTEREA N MRk,
LETOREEEFERE LA

ToMMo TIEERMERMTER 20 LI LD
BAXRY M ZREEL. alERNRT LIV
F— AVEIANIVRICDWTEMPOEL
IC R BE BV REATKSBEREZITOTVE
ER

Organized health events in

Miyagi Prefecture

ToMMo organizes and participates in
more than 20 health events across
Miyagi Prefecture. The themes include
hypertension, allergies in children, and
mental health. Talks about dementia,
as well as MRI sessions with the
popular celebrity Homma-chan held at
a shopping center in Ishinomaki, were
well-received and attended by many
people.

RA7 AFICHEXRE % —
ZRR. EBRRAEOH RIS
ToMMo l& 17— BTV O REE
BT BIHEHRR 7 BRRICHERE
VA —ERITE LT, BEENE D EERN
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Established seven community
support centers

ToMMo has established community
support centers in seven locations in
Miyagi Prefecture to provide health
support for the community through
the cohort studies. We provide
support for improving health, and aim
to develop the centers so that they
can serve as the core for health
management in the communities.

S

REEDOFELDRE. KRR
Fr—bRAETHSHIC
EHRADNFEEDREE EHRIC
T — MEEEREL. 3 ERTRE
12669 AN THAWFREWTWET,
AREETASHORLEEBITL
BEFDNBFEBIE 1,784 A DL
DREHNEN 1,601 ANDBFEEH
EHEN 100 EIOEHERHLE Lre

Health status of children after the disaster

A questionnaire was conducted on the
guardians of children in Miyagi
Prefecture. 12,669 participants
cooperated over a three-year period on
this study. Of the respondents, 1,784
were suspected to be facing difficulties
in everyday life. Psychologists and health
nurses conducted telephone interviews
with 1,601 respondents, and conducted
100 face-to-face interviews.

[BESADTANTZ
ZFANS D]
BETADERATDERVNTNBIEEDR
REF DEH LV BIETHNREEHE
SDTERDETE BETADINTES
FANBOES > THEBERIF TLET.
GEBES— - BALAY  [EHF)

“A mindset that accepts everything
about our patients.”

It is difficult to build relationships where
patients open their hearts. We are
maintaining a mindset that accepts
everything about our patients.

(Keiichi Kondo, ToMMo Clinical Fellow)

15

16



HEERESETOS TS b

Project for the Reconstruction of Community Health Care

Tohoku University Reconstruction Action

RILKRFERET 73>

RREOEHRATRAIC
b3 KHRRIF— MRAE%
S

2013 FXUBEREBEED 12 AAZERRIC
EHORBEREEANS IKR— AT Z A
HFE LT RIMPIRR. STBIEEHRICLS
AETEEREERAN, 77— b E{7>T
WE T RAID 3,744 ADBIMEDFER T,
27%\cH1S DHEM. 5% | PTSD DERVHR
SNOEBTICKE 77 ERELTVET,

Cohort studies in Miyagi
Prefecture after the earthquake

Cohort studies were initiated in 2013
to investigate the long-term health
status of 120,000 people living in
Miyagi Prefecture. The results for the
first 3,744 participants revealed that
27% had depressive tendencies, while
5% were suspected to be suffering
from PTSD. Psychologists are
providing the necessary care for these
patients.

200 ALLEIC2E OFEREST,

AEDIFRRIMBRERICERS

A~ FRETEED BRICEERERDS
MECBETNTOETH, TNERLTIC
BRE LI T 2014 SFHETIC
200 L EIE Eo TOE T, BERME P
REBBEREEDT —AT, AEE NS
LEBIT, BEY OERBETOSRESE
BT BHFMERELIY, BIREE S
ELTRHDEBIT OB TVET,

Urgent contact of health survey
results to 200 people

Some parts of the results from cohort
studies were urgently circulated to more
than 200 respondents by autumn 2014.
These cases included participants suffering
from severe hypertension, and blood and
bone marrow diseases. With the data,
letters encouraging them to consult with
the nearest healthcare institution were
sent out to these participants.

BHRE1000 ADE2T /L%
BB, 7/ LBRINZNVERE

2013 £, ToMMo IFEHEEFOREFTEHA
A 1000 AD3DEY / LDfRsRTE T HHE L.
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Completed whole genome
sequencing for 1,000 Miyagi residents

In 2013, ToMMo announced that it had
completed the whole genome
sequencing for 1,000 healthy Japanese
residents of Miyagi Prefecture. 2014, it
released some of the genomic
information for which accuracy has
been verified. Going forward, ToMMo
will undertake further sequencing
activities to build a whole genome
reference panel.

flETHRIFEICT / LEEIC
DWTERETRZHER

7/ LAHZ0OERICKE BERMLER. @Rt
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FEHRPEICA—T Y LE LT

Permanent exhibition about

genomic medicine set up in the
Sendai Science Museum

"ATGC: A Wondlous Nano-Scale
Journey”, an exhibition based on the
themes of personalized medicine and
personalized preventive medicine
developed through advancements in
genome science, opened in November
2013 at the Sendai Science Museum.
The exhibit is enjoyed by about
300,000 museum visitors per year.

[GELTKNT. U ES]
EBXDS 3 F, 5. DHFVALECTAL
FT.ZO5VSAICEFEENMNT T &Fb%E
SHHOTVET, FVGEFBEEEL TR
Tofec EITF LV DOERBLTVET,
(THELERSE - ToMMo BRI T)

“Thank you for talking to us.”

We call people affected by the
earthquake. | am grateful that the
victims are willing to talk to us about
their pain.

(Kotomi Kudo, clinical psychologist)

RERAE, FAIA—F¥T4H
5FANEM, RURERDREIC
JR— FAEISRRAE 1 LA L. &5
T 45,000 AZHBZSHZICTBMNRE
(2014 & 11 BiRTD)  [AERRZSE ICER
BRLIEWFEDOEZVEWTWVET,
45,000 participants in health
studies since its start

1.5 years have passed since the launch of
the cohort studies in 2013. As of
November 2014, More than 45,000
people have participated. ToMMo aims
to continue them to convey disease
prevention methods. We are keeping up
with research work, and developing a
foundation for next-generation medicine.

BARRXBRD/NA A/ 785,
REREROERHEN
IAFINY Y ESEEEETE & 5 R LI
BICELHT Y 27 LT RIERF D/
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Established Japan's largest biobank

A biobank is a system for storing
biological samples and lending them
out for research purposes. Tohoku
University’s biobank (Tohoku Medical
Megabank) is a repository of blood,
urine, and saliva samples (several
million samples) provided by subjects
for the cohort studies.

200 AICH & 5 GMRC & &Ko
WA RDERD—EBAIC

ToMMo TlE. JR— bRABNOMEHHEZBEDA > T +—
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Nurtured 200 people to hecome GMRCs

ToMMo employs people for the cohort studies. Training is
provided based on a dedicated curriculum that equips
employees with accurate knowledge about the cohort study.
These employees then serve as specialized GMRC (Genome
Medical Research Coordinators) who perform the procedures
for obtaining informed consent from more participants.

17

roject Leader Message

HEERDOEHEZRIEL T

RAAKREBRICK ) KREGRIA—I T TSSO ER AR
BfcIT EHINERIHE L > 2 —[SEFRIAFER - KPRt L.
MBI IS DERD. AT 1« AIVAZ Y TDBEREESH TWNEET,

BLERYEHET, Rt BRORA

watEEREREr Y 2—& IR BB

For the revival of community medicine

Comprehensive Education Center for Community Medicine

contributes to the revival of community medicine, damaged

by The Great East Japan Earthquake by providing educational

programs for medical staffs.
Director of Comprehensive Education Center for Community Medicine

Hideo Harigae

fhiebld, SBLESERLCUSIHIRZ. WERISNE SilfnEkk
|TRTT LR E N RRZ E CoH & LIS & & —R& 754 (FokE
XA BEROEBIE) ZHED BEEIIER CED L SBNLTEVET,

FILAT AV - ANV oHER LR K2

For the Healthy TOHOKU Future

the disaster.

We remain committed to the reconstruction by building up
a healthcare foundation that will support the future together
with the people in the region, including those affected by

Executive Director of Tohoku Medical Megabank Organization

Masayuki Yamamoto
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The overall energy supply systems in Japan were
significantly damaged due to accidents at
nuclear power plants and the disruption of
thermal power plants. This has gathered public
attention on the importance of maintaining
lifelines in the event of disasters, and on town
development based on local renewable energy.
As the core institution of this project, Tohoku
University launched the consortium on the
"Next-generation Energies for Tohoku Recovery
(NET)" in collaboration with universities and local
governments stricken by the Great East Japan
Earthquake. The NET will research and develop
next generation energies and energy
management systems tailored to local climates
and geographical features.

Tohoku University Reconstruction Action  RILKFEE 7V 3>

BREBIXIVF—TOIYY F  Project for Environmental Energy
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Ishinomaki City

(BRERTHL RETRNEDKNIAEEEZ TR E E RE  XBEDREID)
Demonstration site of wave power generation system
Wave energy is abundant along the coast of Iwate Prefecture.
The entrance of Kuji Bay is wide, with invading waves from many directions.
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Demonstration site of utilize hot spring water heat
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Demonstration site of control biomass energy system

This area is one of the main hot-spring areas in Tohoku,

and also boasts abundant biomass.
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Demonstration site of energy-mobility integrated management system
Ishinomaki City has been progressing towards next-generation energy since before
the disaster.
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Kuji City
TEHR
EFR
Iwate Prefecture
ILZIR
Osaki City
KT
Shiogama City I Fﬁ?ﬁ‘ aET
Sendai City {llI& T

EIRIE Miyagi Prefecture

BER

Fukushima Prefecture

(REDNE L TH BNEDBRRELEEZ T E B FE - XBEDRID)
Demonstration site of tidal power generation system

The Urato Islands sustained tremendous damage due to the earthquake and tsunami
including severing of undersea cables.
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Demonstration site of algae biofuel R&D

A water treatment plant treats about 70% of wastewater in Sendai City.
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What is the Project for

Environmental Energy ?

The Project for Environmental Energy aims to
create local energy production/consumption
networks, independent of conventional
infrastructure, for disaster-affected areas
where energy supply has been interrupted
by the earthquake. To achieve this, local
systems are being developed to produce
renewable energy, and distribute/manage
electric power in an off-grid fashion.

iZeiEe  Research Tasks
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1. Research and development on wave power and other ocean renewable
energies applicable to the Sanriku coast
2. Research and Development on algae-based biofuels

3. With a focus on renewable energy,research and development on integrated
community energy control systems enabling human and vehicle mobility
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Energy from the sea for disaster
affected areas

Ocean energy can power coastal areas suffering
from long-term power shutdowns after an
earthquake. With the cooperation of local
fishermen, companies and government, this
prcl)g'ect is developing wave and tidal generators
at Kuji Bay and the Urato Islands. This will
contribute to recovery through power supply
and green business development.

ABT CEDHIENREE
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Progress with wave power in Kuji City
For the wave power generation, a
method using an improved hydraulic
ship steering system will be used to
allow fabrication by a local company.
The plan is to supply the generated
power to the fishing port and achieve a
record for wave power generation bK
generating more than 1 MWh with the
40 kW wave power generator.
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Tidal generators installed in
waters near Shiogama City

Facilities at the Urato Islands were
severely damaged by the earthquake.
For this project a tidal generator was
developed using the tidal energy in the
channel between islands, and
installation in the water was finished on
Nov. 18, 2014. This will be Japan's first
tidal generation if it succeeds.
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Features of tidal generator

Installed generator uses new
technology to increase output using
two rotors in series. 5kW output is
expected with limited velocity and
depth of these waters.
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New departure for sewage treatment plant
The Minamigamo treatment plant, a large facility
processing about 70% of Sendai's sewage, was
destroyed by the tsunami. An
environmentally-friendly, disaster-resistant plant
is being reconstructed.Sewage treatment
requires lots of energy to incinerate excess
sludge. This plan aims to obtain oil by supplying
sludge to Aurantiochytrium, and inorganic
nitrogen and phosphate in secondary treatment
water to Botryococcus. This will serve two
purposes — producing new energy while
reducing factors which impact the environment.
The dual-purpose project model, of treating
sewage while producing fuel by cultivating
oil-producing algae, is garnering attention. Prime
Minister Abe visited in October 2014.
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Advent of small-scale
examples using local energy

2014F781H, BFESIcITx-57  Onlulyl, %014, "ene - Café

I ARV BA—TFLELH  METHANE opened at the Naruko
Onsen. The cafe uses methane

. ’ fuel produced from food waste
LEBRBERCTEELIAZYTI R  and discharged hot spring water.
FAERZEALTEMERICAZVE  Ascommunity-based energy
BETSAY AT LI, HEicms L production, this system for
TxLF—&EmL LTTxy—yx  high-efficiency fermentation of
methane using unused resources
is an attraction for energy
tourism and environmental
education.
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Alternative fuels from microalgae

Algae are attracting attention as producers of liquid fuels to
replace oil. This project focuses on Aurantiochytrium and
Botryococcus. Aurantiochytrium is heterotrophic, with rapid
reproduction, and produces high-value hydrocarbons.
Botryococcus is autotrophic, and produces hydrocarbons
equivalent to heavy oil. The aim is high-efficiency oil
production by combining the two.
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Aiming for low - cost process

We verified the possibility of algae cultivation in sewage treatment with

a preparatory culture test, then worked on improvements to make the |
strains even better suited to sewage. While continuing such
improvements, we also ran a life cycle assessment on the oil production
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at our current stage. We found that the process is what will be the key
to energy reduction. We aim to produce an actual system next year and
will start working on designing and creating a pilot plant.
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Project for Environmental Energy

Using renewable energy
during ordinary times and
emergencies

Broader use of renewable energy

will require reduction of adoption
costs through local sharing of
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Creation of a local energy base

To help realize a disaster energy
system, a local energy base has been
established at a school by installing
solar panels, gas cogeneration,
batteries, lighting/outlets for routine
and emergency use, and an EV charger.
Multiple bases will be established as a
foundation for community-based
production/consumption of energy.
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More local energy bases

Energy systems have been installed at a
school and daycare center. Emergency
shelters equipped with energy systems
will enhance community safety and
security.

by combining various generation systems: hot spring heat,

steam flash, solar and small hydroelectric.
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Low-cost air-conditioning in
disaster-affected areas
Examination of cost-reduction of heat
pumps using underground heat for
air-conditioning in disaster-affected
areas. One method is inducing ground
water flow along heat exchange wells.
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Presentation of Letter of
Appreciation from Ishinomaki City

Ishinomaki City presented a Letter of
Appreciation in July 2013 for
independent renewable power in
public facilities, provided since the
project's launch in 2012.
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Use of electric vehicles as
"mobile batteries”

Electric vehicles (EVs) are attracting
attention as "mobile batteries" for
utilization and off-grid transfer of
renewable energy. EVs enable
absorption, stabilization and broader use
of renewable energy, which is difficult to
use due to small-scale, unstable output.
EVs also enable energy management for
an entire area by moving energy around.
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Things electric vehicles can

do during a disaster

EV information systems are being
developed to lead people to safe
locations in emergencies, and supply
power by moving EVs to where power
is needed.
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Together with residents of
disaster-affected areas
To encourage understanding and

participation in R&D, meetings are held

in system development communities.
Residents are expecting community
energy they can use free of charge.
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Local energy for Community resilience

The Project for Environmental Energy is developing local
public sources of renewable energy to provide energy even in
times of emergency. Following the launch of the project, some

local energy sources have been actualized in disaster-affected
areas using advanced technologies. For the future, in order to
support resilient communities, an energy management system
which is capable of wide application is under development.

HEg %

Professor of Graduate School of Environmental Studies

Kazuyuki Tohji
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Executive Director of Research Organization of Electrical Communication

Masataka Nakazawa
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Following the Great East Japan Earthquake,
the vulnerability of our information
communication technology -ICT-, which could
be seen in the disruption of communication
lines, the failure of information gathering, and
the insufficiency of information, was revealed,
exposing issues that need to be addressed. In

response to these issues, Tohoku University
established the Research Organization of
Electrical Communication -ROEC-. It aims for
development of disaster-resistant information
communication network in the world.
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ICT Reconstruction Project

Many serious problems have become
apparent as a result of the East Japan Great
Earthquake, which exposed the
weaknesses of the most advanced
information communications network in
the world. Mobile phone and optical fiber

ICT Reconstruction Project
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lines were severed, and essential
telecommunications services were cut off.
To solve these problems, Tohoku
University's Disaster Reconstruction /
Regional Regeneration Research Project
established an ICT Reconstruction Project
for restoring information communication.
The mission given to the researchers in the
Electrical Engineering and Information
Sciences group at Tohoku University after
the disaster was to achieve a
Disaster-Resistant Information
Communication Network through the ICT

Reconstruction Project, taking the needs of

the disaster areas into consideration.
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Research Organization of
Electrical Communication

To realize this Network, we need to
employ the combined strength of our
problem-solving abilities, so that we link
with “invisible rings” researchers in
electrical engineering and the
information sciences across multiple
faculties, including the School of
Engineering, the Graduate School of
Information Sciences, the Graduate
School of Biomedical Engineering, the
Cyberscience Center, and the Research
Institute of Electrical Communication.
These faculties and schools came
together to form a new organization that
could create close and flexible links with
researchers and organizations, and on
October 1, 2011, we established the
Research Organization of Electrical
Communication, Tohoku University.
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Comprehensive Partnership
Agreement between Tohoku
University and NICT, and Resilient
ICT Research Center

In January of 2012, we began a
comprehensive partnership
agreement with NICT. In March of
2014, we established the NICT Resilient
ICT Research Center at this university,
aiming to promote cooperation
between industry, academia, and the
government, as well as create resilient
information communication systems
against disasters.
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Resilient ICT test bed

To better understand information
through fast and appropriate data
collection during times of disaster, we
have established an information
transmission base, an optical network
base to reduce congestion, and a
wireless mesh network, that is highly
disaster resistant as a resilient ICT test
bed.
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ERER L SIS IBHRINE - (HEFER communication with important hubs. We are TVEY, 1 : W DI\ b\;ta,fﬁg—%xz::ﬂg—é_,\;;_ 2 5BIE

R B T B A BT S B securing communication with important hubs - E:Z EFE = e

CHIRIGRIRAE = and working on practical application of ZL7EORBRBEPERICFIBLTY

ORBIEICE A TVET, technology that will allow us to accomplish 53TET YRATLOAV LT bREIRD
these goals. EAMGEZREELTVET,

ERERABRTTES—
SEESE (20145538 )

Rapid development of wireless
access in disaster-stricken areas
We are conducting experiments to
verify the applicability of “movable ICT
units” that allow for very fast recovery
of communications in the

Al

= T
I Al wil
EE B ER .

tg:umnu:m—m: . disaster-stricken areas of Cebu Island
@ FTRVsHEnL ARt in the Philippines, which suffered great . - :
damage from a hurricane in November . T ‘D [ ‘m‘d_c..
. T RERMmEISTA MR of 2013. We were able to verify the S pheryy—za=yr] [ T B g, I S e,
Resilient ICT research symposium usability of the technology and the B T - — ST k[ T’f T Xy
and demonstrations system concept by having the i i T ' ‘ A T ’
At the Resilient ICT research government workers and citizens of B T T 8.7 ] T T T pul B §
symposium held in March of 2013, Cebu Island transmit data and make B g B8.& ™ T T T T .
novel ICT technology was introduced calls using the movable ICT unit that e et ik § : T . =
that is Very I’eSIStant tO damage We we pr0V|ded .......................................................

have great expectations for its

practical application in near future. MIRT 7 £ A%y b7 = OERFHBROERHE
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KEFOBFKTBENDT —2N—X 1t Database of disaster prevention information %%H#‘:’ﬁﬁﬁﬁigﬁﬁ Development of satellite communication
TIEBEFEERAATLDEE during disasters and its application system 2y b= DR networks during times of disaster
. e . s < ; ; : ; 55 - Py —— < We developed a communication network system with which the
5% Y C 5% STy v Z ’% STVC e 73 i ~ . . . . . . .
EATRE DS & B S ET SRR OTICE DT KEMSIE We analyzed dlsacsiter reshpocr;.se work, in collabofranon with Iocre]ll ® BRCRGE d??%f’ﬁf\ﬁl%@ﬁ’i’{?b\{/@ v bk internet can be easily accessed via satellite during times of disaster.
B Web 1k L. ME38R0E—% SO - DS ER SRS 2 governments, and put the disaster response information on the IC7 bR TEDBER Y T —42 AT LEEELE Duri It the wvst b q irel tor f
= " o - web, building an information system for unifying information R Pl e uring normal times, the system can be used as a wireless router for
F s TWebEOC) AHEL TWET . AV AT L. BREEWN A h A " T Lfc, PRI ETERERIRZRET HERII—2LL receiving mobile phone lines, and in times of power loss, it can be
during times of disaster, called “WebEOC". This system uses natural ) s g

BAER L OBRT — 2 -\~ 2tOZEOEEERDER language processing to (1) support the filing of information into TEATEEBRIE NI Y FENSOBNZ 15 recharged flro;n thellelectrlat}c/ (I)Ifta hybrid car fotr_ an htour. It aIIo(;l/vs 'fl(l)r
ORISR T DEREIRM LT, databases, (2) search for related cases, and (3) generate summaries AR EAAE T . —EICSBD AL G EBE% M many people 1o easily use satefiite communication at once, and will

5 of response statuses, I T SRS S SIS SEE T 2(!g¥vofuotr‘ information about the situation during disasters to be easily

OEERH - SEEERICE 2 EEREE S EBEOLIE Q@EBEKEEMICLS et
1548 DB (L DX 1B RUGEIEERRR i =l 3 = AENE
; e —_———— ; e ; "

RILFE—F

OEBEENBITICLS RREH L
e e HIERROY ) A ! B
e Al & RF—FD.. FYICEZS , EEOUNEZ
SRR ke LTI Wi
| EEERRE s N\OBAE TR /

SULBTH EDEHE ¥

3 o amsa | man | %
= [, - DB s
- [T I
- 3@@% al » N FUw
Em o e BRES SR MR
[Z=Hde')L—] KEEF. Relay experiments with smartphone BIEA7I&EELTSE., MEEBICTICRAT S KR I) LORE
BN TEHEEHTIHEIC for times of disaster TRER(ZEH O] 5E TESRBIERTZEMA - TS ICT Bigt> 2 — BT >
RILAFEEFE L+ v > /N\ATAT—  Weconducted a communication experiment with | $¢ZEB |, FIBE DR SEE TN IERE /tv'jAEf;zﬁ{% [N %it:aﬁg:"ﬁ%ﬁﬁ%z ;: h7—=21eD
N7 27 AEBUEERER%T 27 smartphones on Tohoku University's WiFi 744 ZHRA > FRICER L. EIHME L\E‘f;gb ol ?ﬁ%ﬁ;ﬁmhﬁﬁ&%@%
CELXT— a0 Wi B AObeIee o el oL e | 77 e AR L cEmo R SO
A g e ; - N R o ' ' ' |
EE fUA Lt;:&ﬁ/l;') L ‘J:U‘f% used the smartphones Wi-Fi function, without BT \'7‘%7‘7]—"‘// MURET ST £T R Symposmm on disaster reS|stant ¢ .
FEREOEBBEEREEDTIC  ging their communication service provider's EEOBEERRLES, We held a kick off symposium of the National

Institute of Information and Communications
Technology/Resilient ICT Research Center. Reports,
relating to disaster resistant information
communication networks, were given on the

A—IVDOEZEICHILE LI KE  cellular telephone lines. This showed that it is
LIcHsrsis cOBERB@EY —IV  possible to build a completely independent
ELTAR— 74V REIFTEBEA  network with smartphones as a communication

TRy D — 4 B ERETRE T, tool for isolated areas during times of disaster. activities and results of recearch From various
research projects form industry, academia and the BB TS |CT Bizet > & —
government, as well as on future developments. S UFEIY I (H25.7.23) BIFRS ViR L (H26.3.3)

Cpley S oy

= roject Leader Message

o _ ) LEiXhLEEnighEE Towards information communication

Making information transfer possible 2y hI—2%BHELT network in resilient society

when the communication N H We will reali ilient inf ‘i icati —

infastructure has been disrupted o e o e will realize resilient information communication networks

inias P EFBREEOD & KERITUBBENRTEBREIC capable of handling indispensable information during times of

We are making it possible for users to BUOMBRERER Y F T — V&2 HERE L. SBOAKEAD disaster based on collaboration between industry, academia and

AL U E i 080 KIYSHILE (o | Jouerment We wilalio devoteourelves o the eserch anc
. e e evelopment of creative and innovative resilient ICT, so that we

one person stored in a Wi-Fi access HIARRE 27 CHAE L BRREIC T SBH LR can contribute to the creation of a resilient society by enhancing

point, and then transmitting it to an EESHILERHERE I DESICEIR LIV EBVET, resistance to natural disasters and post-disaster restoration.

access point near the other person

through portable access points. BRBEHEEER Executive Director of Research Organization of Electrical Communication

FiR IEfE Masataka Nakazawa
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Tohoku University Reconstruction Action

RV Y1 ZX7AI T+  Tohoku Marine Science Project

witeY YA I ARSI EE
(TEAMS) DEE{AF]
TEAMS &, EILKZFE. BRRAFATBEITAR. /B LS HE

¥ BEDOIC. 2EOEERZEMEEDORMEREE L. BERE -
BEFRRRDFAEMRE ATV UTD 4 DDFEERMBL TVOE
I HRALARFIXODREICE Y I OF HE THE L TWVE T,
DBIBBEOZ(L Ot X OfEE (GEILAZE Y IV—)

T IBHEREROE 1 = X DA
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Tohoku Ecosystem-Associated Marine Sciences: TEAMS

RILAZE
(X&)
Tohoku Univ.

B

(REAF A1) e
Project 1
s S BEERRDES A HZ X LDEE Study on I_Ecorlocf.geicctal Succession
& = = CEEHZRRRMAE Y )L — ) —
 nlkE o @FACT Y VA TV RHST — 23 - SRR et i
WY B S el e || (SRR

VS S = ety
R TR A S ST @¥g%§§%%

(BUFCRMERE) JAMSTEC

The University of TOKYO AORI
R 2
BEERRDOEEN A S = X LDER
Project 2

Research on Factors Controlling Marine
Ecosystem Dynamics

System of the Tohoku Ecosystem-Associated

: Marine Sciences (TEAMS)

)-' TEAMS is a project led by Tohoku University, AORI, and
. : JAMSTEC at the center. It gathers knowledge from

marine science researchers all over the country and

conducts research studies on marine environments

and ecosystems. It conducts four activities such as

(1) Study on ecological succession of fisheries ground,

(2) Research on factors controlling marine ecosystem

dynamics,

(3) Research on factors controlling open ocean

benthopelagic ecosystem dynamics, and

(4) Data sharing and publication by development and

operation of information systems for TEAMS.

el 3
HEBEEERROEE X H =X LOFEH
Project 3

Research on Factors Controlling Open Ocean
Benthopelagic Ecosystem Dynamics

. *‘ BRIBA TokaiUniv. |
el 4
LR YA TV AR
T2 - BN ERFER

EFAF RRBFAF

Iwate Univ., Tokyo Univ Mar Sci Tech

Project 4
Data Sharing and Publication by
Development and Operation
of Information Systems

| 5 ard) 4 K G i {

7017 FORYEABE
FIASZEILREAS & o, BEDICD
WTEFEFBHSEHELEHEHE
1. MR AL, MR, HE S
BFEEITV. BEAAKEXOZEEZ0D
BOERBREICE T REBEOELE
WEMICAE L TOE T, S, SHED
SRR & B LT &Y
B - SBUGABEEEHRE L, RO

1RREIC S 5B R IERE
Research for coastal environment
2. AEEERAE
Research for coastal ecosystem
R B E
Research for coastal fisheries
4. REERERRARAE
Research for aquaculture system
5.77 b U —FiEE
Outreach activity

AL
Ol(jgrai Bay™%

ju— o

-hﬂu"{*"g ] L EEOERICRYIBA TOET,
The Great East Japan Earthquake caused immense l? About the Tohoku Marine
damage to the Pacific Ocean coastal areas. The |y ssan : . .

earthquake and tsunami caused a buildup of s | : : ’ A Science PrOjgct .

rubble, loss of seaweed forests and tidelands, and ﬁfﬁu,a‘_u,a The Tohoku UnlverSIty group has
brought a lot of crude oil and other toxic ; e surveyed the physical, chemical,
substances into the sea, causing great damage to "ﬁ !II_ biological and geological conditions

Rt

SLBE
Kegen-numa Bay

—BRE pppa Bay

FEH <—fi#B$7 Ogatsu Bay
Mangoku-ura :
g == 17)||7Z Ohagawa Bay

marine ecosystems. Helping the restoration of around the coastal area from southern
marine ecosystems and revitalizing the fishing and Iwate to Miyagi Prefecture in the
marine-product industries in coastal areas have LS Tohoku region of Japan. We have
become a pressing issues. In order to accomplish uncovered much about the effects of
these tasks, it is essential that we scientifically the Great East Japan Earthquake on the

investigate the effects that the earthquake and marine ecosystems and environment
tsunami has had on marine ecosystems and a and their recovering processes

process for recovering them. The Tohoku Marine afterwards. We make use of these
Science Project cooperates with researchers all results together with fishermen, the
over the country as part of the MEXT-run “Tohoku local government and the genelral
Ecosystem-AssodiediitariSS SieReeS Il EAHS) public for reconstruction in the area
Feg?rje (:gr:{a\t/\i/vlé %Zr?wg:rk;ng Tkvtﬁ{jééﬁefé a'r:; and/or for the creation of new fisheries.
Ocean Research Institute, The University of Tokyo fMoreover, we l;ope to }?alfn Interefst
(AORI)” and the “Japan Agency for Marine-Earth rom young, who are the future o
Science and Technology (JAMSTEC)” as marine science and fisheries here.
co-representative members. It is one of 8 projects

of the Tohoku University Institute Disaster

Reconstruction and Regeneration Research.

. Sendai Bay
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EH1:YUPNVAELLT
ERERE R

EIREL) B, FR)IE. REHE. B/ 8Bl
BT B BB EFEAERICOVTY 7 IV
BALTERRBHLTVWE T AEEE R
DAE)TIVEA LTHERIEREETBEP
NV AV THFRNBELNTEEF T T F L
XKEERIZERR &EHE L. Bk 70w 75hEK
BRI THCEPIENFDEREIBHEL TVE
TINS5 DIFRIS ARG - BEIESDEFRIE
ELTEERRKBEPERIEBOIEEICHBE
NTWBREITTHEL. BEEEICEWEER
ELTHFAINTVET,

Case 1: Providing real-time
information about coastal conditions

Real-time information on coastal
observations is provided to fishermen
and fishing industry online. We also
work together with the Tohoku
National Fisheries Research Institute
to provide information on water
temperature and salinity through the
Tohoku block coastal temperature
quick report system.

Tohoku University Reconstruction Action

RIEXRFEET 23>

E012: mAAFIC & S ER
AR ARBEFREICRE

MaERBRW T2 IARICHIT DK
B B0, BEEREZFOKEDERR
PRE. RERFOYEREORAGER
EEREAERREEDEZFAPE
WEDOHBRMAERENRELTVLE
T INIFARE - KEFXEROERL
5O TVET,
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Case 2: Informing the results of
surveys from research vessels
to fishing industry

We conduct coastal observations
from research vessels and distribute
information on the coastal
environment to Miyagi Fisheries
Cooperative Association, its
branches and research institutes in
Miyagi.

EH4: BT L ERICHEFEMII £ £EIHE

g,

60cm OELL TFHET o e EFREREAMEBETIE LT

CEWELCTH LOEBEANDHE

FRITIATE TUFWLE A

Case 4: Intertidal organisms are still in the
process of construction of previous zones

The Great East Japan Earthquake caused about 60cm
subsidence in Funasaku rocky shore (Yoshihama Bay,
Iwate Prefecture). According to annual surveys of the
intertidal biota for subsequent three years, many

BEDMADEA TVE
T EAE 3 FNBE L. HEEEEIARIEEXE] & BRD
BT ENTEL LA WS OO DEETIERETD

species seem to have established new habitats in the
same tide level, but some macroalgae could not
succeed to form a new vertical zonation yet.

AR} bl 400 2§ S

EHI3 RBEREBEXRSCKAL
~LJIBODEENE L~

EHRL) BB RSB EE LI
R, BREIBRECRHIERLTVBTE
PSR ) & L ZHUTHEL SBIEICE
BY BEEENORDPEEDRL S EHE
L& Lie.— A F Y7 BIEHBATH Y
EHR LA RERORE LIS Y EH
HEAE L TV BRI Tl R R
BHUBTNTLEHDY F LI,

Case 3: Change in the benthic
environment caused by the
tsunami in Onagawa Bay

Results of environmental
investigations have indicated that
mud was deposited on the sea floor
in Onagawa Bay after the tsunami.
Along with it, we have observed a
decrease in the abundance of benthic
animals and a deterioration in the
benthic environment. On the other
hand, in Gobuura Bay, which has long
been a place where coho salmon are
cultivated, we observed an
improvement in benthic
environment.
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KESEET 5 * (3> T ) OBIERRE
PNER. RIAEGORSISEORTIR
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Case 5: Effects of tsunami depend
on shape of coast line - an
evaluation of damage done to
seaweed

Post tsunami SCUBA surveys revealed
that the percentage of broken kelp
(Eisenia bicyclis) that had lost their
blades or stipes was low in the mouth
of Shizugawa Bay, but high in the
innermost parts of the bay. This
finding suggests that tsunami impact
is not uniform and depends on
coastal topography.

%w&&ﬁbﬁﬁimw
BIEHSHREICERRE
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HESENE LA, RAALAPFELS
PEYEETIR, BENERECAEHE
LFREENT, BROBBIREOLTS
NEVBOETHEENE L, LML, SEIEH
HEIBRBIH T BT LB BT, #
GIICEET BUBHBHEEXSNET,
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Case 6: Effects of the tsunami on
the genetic diversity of marine life
We analyzed the damage done by the
tsunami to genetic divergence within
species. Fortunately, we have not
detected serious damage at the
present time.
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FHI7: ‘KL EFEBOEIL Case7:Changein lost tidelands [

WEEICEY 2EETR T BX
CXYMEAKRES<EDSELED
lCZ ZICERB LTV EMBEKX
GREZRITE LI FICRILER
IS EMENBR L DEZEE
HMELHL. INETOEEREED
SFBERERDENEEMBEICE
ftBRonE L. Lo L. FiB
KHETTT BTN, EMELEY

only the topography of the Gamo
Lagoon, but also the macrobenthos
there. Polychaetes dominated just
after the disturbances due to the
earthquake, which resulted ina
decrease in benthos and for the _
planktonic-development speciesto
take place of the direct-
development species. However,
both biomass and fauna have been

2010/04 2011/03

jb E:}; ?%:L‘:f@f; S_ 2OBBTL gradually recovering with the
NZ ISV TavAN Co - i
& re-establishment of the lagoon. 2012/02 5012/03
34
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Tohoku University Reconstruction Action  BRILAKFEEE 7> a >

BEH8: KERELV-%25MmEIL Case 8: Improving the quality of
SEBTHETH~EBEE{RELT B~ seaurchinthat generated in

Bk, BRIEPAR AT S L5 yEy 2108 nUMbers
—HAABICRELE L kBT ngay s Aftertheearthquake, alarge number of
BT 5% EDEEOEBAZOAEc Lo  Juvenilesea urchins have recruited in
" g o —4s4=  horthern Miyagi Prefecture. These sea
;{;;%l%bii; ':;’_; “;"LL'%EE%ZZESB?T urchins will destroy kelp forests as their
C o CyAImB o

e > . T- . foodsource by the intensive grazing if left
BICABRE LY _ERBIELTRIDNE  gone, leaving large numbers of urchins

L. AV TE5ATHEET BHEZHBRNIC  with small roe that have no commercial
TVELIER BORBELNRELRAEL  value. We removed many sea urchins and
THETEZ LD AEELUHEH  tried raising them short terminan

DB TVEE Lz, Thid, BIB0B4%E - aquaculture and feeding them kelp, which
REICEDEANYET, resulted in producing high-quality roe.

Ef11: D

HEHE - EH

e | O S HITT AR D REmE 1o restore the fishery, itis essential that we

COEMAATEE L Y TS, Elkk  Worktogether with local governments and

A CHY Y S S B D ERAER fishermen. Tohoku University established the
gy T e~ “Joint Council for the Restoration of the Fishing

RAFPE IifEN=) VA :
g%g;gg E iﬁ?ﬂz}r(gélz 3');7; Industry in Miyagi Prefecture” in order to share

o . e o research information and work together with
DIEMAERIERHRRIERILE  Tohoku National Fisheries Research Institute

Lfe e HTisE = —X&R»* LW and Miyagi Prefecture Fisheries Technology
FERERE(BET 2fclc. BHRAR  Institute. We have meetings to teach and
BEHEE EBRTMARPMBATITT  exchange ideas and also participate in
HCHEFELEEL TVET, investigations together with them.

EH13: BERR TAR
PRI LERE

TEAMS Tld. BERRCLHEYVRITL
ZRELTVET.ATOV Y FTR5N
FeERRDOMELAE - KEXDELHER
KA. EOXSBTEENTEZDHNEEIC
DWTHERL, tOREE EBITERLTL
LTI RILRFHDOIELETHREZ R
L. WEPOEDRAEZRSMNCTHELED
2 BN T — 2 Z TR EEEEE |
ERINSEHADHTETVET,

Case 11: Cooperative study with
local people

EHO: OO~ h3 Case9: Restoring the yamato-shijimi
BEDEE clam river-mouth fishing industry

EROE T, AOEOYT F S igk  The tsunamifollowing the great earthquake
BTERCAEYE L ABICBNTY caused heavy damage to the clam fishing

o= i _grounds at river mouths, and the density of
VSO OWERRICOVTRENG by 1o decreased drastically. We are currently

HBEATOTHER, ML T L BEAE  jnvestigating the yamato-shijimi clam population
RITHE LT Y 2OERHEE PP L density and their habitat conditions in the Natori
T o feT EDBESHNTIEY E LIz, River. After 3 years, the clam population

Lok TIE 3EBDBESITESHILY  recovered. The habitat of the clams has shifted,
2R, RmEOERICEMT S LA extending upstream. The accompanying ground
cEF L B, SkEcaES | Subsidence caused a different pattern of tidal

. . flow. We will survey the yamato-shijimi in the
IR ROBEEEDTNET Kitakami River, which has estuary barrage.

YOI IDEGRERE

BEUI
t.

Case 13: Annual symposium Tokyo

510 : BEEOHFRICHIGL /- EH12: BHOEEREIL{IEA 5:EH

. . RALKZFIL TEAMS D—ERE LT, )V — T EDOHFEMRRAEFIZERT 5L L H1C, RESIC TEAMS holds a public symposium every
¥ jz 1 Eﬁmw HEHNICAEMERREZRE L. [EHEENHFONTIZE Y b—ICCAXERICERUBA year in Tokyo. We present on the
HLWLWEREAXNZHRAE TUVWET, Ffe, —MBIRPAZEE BREEWTRE LIZ DAY b FZERIEAZEF—T results we have achieved in this project

VF v VINARERS FFARFEEAZGETHRETOCVES . IolIBMIBLTHO
27 REBEG ETRAFKEX DR BTN T EEETTO>TVET,

Case 12: PR activities about the importance of reconstructlon

TEAMS made a collaborative research system -

and what we can do to help the
restoration of the fishery and marine
ecosystems, and have discussions with
other institutions. We conduct surveys

ERRLTTE OMSTRE Tl R TEL

FEREOEREA R Y FH A BBITRA -

HERE L fefe &b RED SRR LIRREDMELL
TVWEY, CD&HFEREEA BT Y 7

& GPS ZRWTREMBEZ RS, TNl
RN Z S DB  FTLUMERE
FRERELE L, COFHARDERIR
BT Ry FACBREOFBIRENS
REh&E Ll

Case 10: A new method of surf
clam dredge fishery in
rubble-strewn grounds

Large amounts of rubble were strewn
on the fishing grounds off
Yamamoto, Miyagi, by a tsunami
following the earthquake in 2011,
hampering the restoration of the surf
clam fishery. We proposed a new
fishing method incorporating a water
jet dredge with fishing site selection
using detailed rubble maps and GPS,
which contributed to the restart of
the fishery.

E#H5%2 LTtk T TRBSHIY 71 &
MERN BT ZHIEDERFLVEESR
DRAREZEDHTVET,

EKR—R

to study in cooperation with other research
groups. In addition, we regularly explain the
results of our research to fishermen and
related local government officials. TEAMS
will also work on a reviving a fishery with all
collaborators, with the motto, “Restoring Our
Rich Ocean through Science."

of major bays on the Tohoku coastline
and have shown the damage done to
these areas and the conditions of their
restoration. This meeting has also
brought about cases of the data being
used to help make reconstruction plans
for local fishery.

35

rOJect eader Message

=ShE . BI2ONT

BRI U A T2 AR EEIE REEKREXDSD
BRZHE L CREPHAKBEORZER . RIFHZR SRR
BREDREBREZRMAE T B e TN E TITRUEEAES TS
ZIO2CVWET . INDSEBREVSITEZRIBR. &
MEREICEARLRBADENGBZRYRL BEELARD
HHE LT aBFEMEEY AT LZRIHLTOWEE T,
EFERER

AE BAiE

Restoring Our Rich Ocean through Science

For the purpose of restoring our rich Ocean from the Great East
Japan Earthquake, Tohoku Ecosystem-Associated Marine
Sciences (TEAMS) has been working over the frame of

Universities and research Institutes, with fishery-related
persons. Overcoming the disaster, TEAMS wish to create a new
fishery system combined with science and experience for both
present and future.

Professor of Graduate School of Agricultural Science

Akihiro Kijima
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Director of Research Center for Remediation Engineering of
Living Environments Contaminated with Radioisotopes

Keizo Ishii
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Establishment of archive / Impact assessment
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(1)Radioactive Decontamination Project
Development of technology to restore the living
environment contaminated by radioactive
substancesThe spread of radioactive substances
caused by the accident at the Fukushima Nuclear
Power Plant 1 resulted in serious radioactive
contamination of the living environment including
homes, fields, mountains and forests, and schools.
In addition to affecting the health of area residents,
it had a great impact on the lifestyle of producers
in agricultural, forestry and fishery-related
industries as well as on consumers. Tohoku
University launched the Research Center for
Remediation Engineering of Living Environments
Contaminated with Radioisotopes with the aim of
developing remediation engineering for living
environments contaminated with radioactive
substances. We are developing radioactivity
inspection equipment and also coordinating with
local governments in the disaster areas to examine
and propose the most suitable methods of
decontamination.

(2)Project for the comprehensive dose assessment
of disaster-affected animals

Since the nuclear power plant accident, it has been
concerned about the effects of radiation on the
human body. This project aims to reveal the
radiation impact on environment and animate
beings including human, through assessing the
distribution of artificial radionuclides in animals of
the Restricted Area, and constructing a tissue bank.
Then, we will contribute to improvement in public
health and radiation safety.
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The Research Center for Remediation Engineering of
Living Environments Contaminated with Radioisotopes
(REER) set forth three technology research goals;
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Foreign Partner Organizations
»Belgian Nuclear Research Centre

P University of Michigan (USA)
»Shanghai Jiao Tong University (China)
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Domestic Partner Organizations
»Fukushima University

»Fukushima Medical University

P> University Network for Nuclear Power

PEER EBRR/EBET
P =R BT / BRT / A5 / AFRE] / 22)1 BT / hnSEET

Local Governments

P ISR - AT

» Fukushima Pref, Fukushima City,
»Sendai City, Kurihara City,Ishinomaki City, Marumori Town ,
Onagawa Town, Kami Town, Miyagi Pref.

(®New decontamination technology related to
extraction and enrichment of radioactive cesium in
contaminated soil, and development of application for

»Kitaibaraki, Ibaraki Pref.
[« itaibaraki, Ibaraki Pref

e —

radioactive substances that had been collected,

(@ Development of cultivation methods for crops free

of radioactive cesium,

(3 Development of large diameter gamma ray
detection technology for rapid, non-destructive
(complete) contamination inspection. We have
surveyed technologies that were needed by local
governments, and reflected it in our technology
development. We cooperate with not only local
governments but also Fukushima University and

Fukushima Medical University.
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Decontamination work was performed on
approximately 7,000 i of school grounds at two
elementary schools and two kindergartens in Miyagi
Prefecture’s Marumori town by removing contaminated
soil and washing it to reduce its volume. Here the
cleaning process was accomplished by using a compact
mixer to wash soil and put muddy water into filter cloth
sacks used in brewing alcohol. We then spun the soil in
a washing machine to remove the water content and
dry the soil, and took out clay that contained large
amounts of radioactive cesium. To make this method
practical on a large scale, we turned this into a miniature
plant and after cleaning large amounts of contaminated
soil with water, we demonstrated that the cleaned soil
had lower levels of radiation and that it was possible to
reduce the volume of contaminated soil.
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We examined radioactive cesium that
was adhering to clay in the soil, and
found that, 1) it did not dissolve in
water, 2) it was difficult to dissolve in
acid and alkaline, 3) the cesium fixed in
the clay was not easily absorbed by
plants. Based on these properties,
radioactive cesium was not in the tap
water since the early stages of the
disaster, and was not found to a great
extent in vegetables and other
produce.
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The radioactive substances that fell on fields
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B BRFICE2T TPV TIMR 514 mountains in Fukushima Prefecture
PTOMOER (F/ADRFDIE  beganto be dispersed little by little due to
B A ODEENE) Itk > T LD the weathering effect from wind and rain as

S LTWET, T msse  Wellas other reasonsf(spreag of muihlroom

- . 5 ) spores, movement of microbes, etc.). In

ENXOBRIBETAT B7cdH. WF - 5 gerto predict the recovery of agricultural

DBFIREDEERIIEILZERIC  and forestry-related industries in the

BIET BV RTLEERL,. 888  disaster area, we developed a system to

HICHE LEAET>TVNET, precisely measure how the radiation levels
changed over time in the mountains, set it
up in Fukushima Prefecture and conducted
observations.
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Decontamination results ERHAESthmER e R

Decontamination work was undertaken in most of the areas NEEF | NEEs EREmo | BmREo
within Fukushima Prefecture other than in the exclusion zone. HHEE | HELE
Although radiation levels were generally less than 0.23 u Sv/hin 1 lem 0.32 013

cm of the earth's surface after decontamination, there were cases g . :

in which these exceeded at more than Tm. It was because of 1m 0,54 0.36
influence from surrounding radiation, as we discovered that Tem 0.94 0.21
one-third of the radiation dose had spread from nearby areas. figrh 5 1m 118 0.50
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Contamination analysis of rice

We conducted an examination of rice, the staple food for
Japanese people. After analyzing an ear of rice grown in soil
containing cesium, we found that the cesium had
accumulated in the rice bran and embryo. Therefore the
contamination could be removed by polishing the rice, and
from this we realized that rice is a safe and reliable food.
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Development of Continuous

Individual Non-destructive Type
Radioactive Contamination Inspection
Equipment for marine products

We developed "Continuous Individual
Non-destructive Type Radioactive
Contamination Inspection Equipment" for
marine products. Fish can be placed intact
on a conveyor belt approximately 12
meters in length, and the system could
measure the concentration of radioactive
cesium in the fish using 120 individual
detection devices. Until then, fishes were
sampled from only the same type of fish
and had to be ground up in a mixer for
examination. This method destroyed the
product, but the new system could
examine the fish without destroying them,
and if nothing was abnormal the fish could
then be shipped on afterwards. This
system is capable of testing a maximum of
1,400 fish per hour.
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Approach for health safety

Residents in neighboring prefectures (Ibaraki, Gunma,
Tochigi, Fukushima, and Miyagi) are worried about
the effect on their health from radiation caused by the
accident at the Fukushima Nuclear Power Plant 1. We
have held lectures for people living in the

disaster-affected area about the radiation-related P

disaster, as well as lectures and training seminars with »

junior high school teachers about radioactive AN R — L 7 T AT

substances and how to measure them. (whole body coufiiter foriuse with yotingighiléiren)
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Approach to health safety for young
children with internal radiation exposure
Based on a request from Fukushima City, we
developed whole body counters for use with
young children. These devices have been
installed in the Fukushima Prefectural Labor
Health Center and at Azuma Neurosurgical
Hospital, and we are coordinating with
Fukushima City to perform medical screening
of internal exposure in young children.
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Development of Complete Rapid
Contamination Inspection
Equipment

We developed "Complete Rapid
Contamination Inspection
Equipment”which is a new apparatus
that can precisely examine and measure
radioactive substances without
damaging the food and with a precision
comparable to the nearly conventional
methods. We set up a branch office
within the Fukushima City Radiation
Monitoring Center, and provided an
inspection service for city residents
whereby they could bring in farm
produce or mountain vegetables that
they had cultivated in their garden and
perform food radiation tests.
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Use for Miyagi Prefecture
Marumori town’s bamboo shoots

The “Continuous Individual
Non-destructive Type Radioactive
Contamination Inspection Equipment”
can be used for other products besides
marine products. The system was set
up in Miyagi Prefecture’s Marumori
town where shipping of bamboo
shoots had been restricted following
the earthquake, and the system was
able to support resumed shipment.
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e lEy assessment of disaster-affected animals
» —er ) In order to comprehensively evaluate the amount

WABMODBHUREFFHEEX T of radiation in animals affected by the FNPP1

RN ZZITEREPHFEENM  accident, we collected samples from the organs of

euthanized animals that had been in the
ex-evacuation area, as well as from the soil and
plants in the area. We measured the radioactive
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DEDRERICENTIFIHEE LTS kind of and how much radioactive substances
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%ét:?ﬁﬁ?%tb@ﬂﬁﬁ%‘%&:ﬂx exposure on animals and humans, and to use it
IR TNET, towards protection from radiation in the future.
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Establishment of the All Japan
research network for radiation effect

We established a research network to
obtain scientific knowledge about the
effect of low-dose, long-term, and
external/internal radiation exposure after
the accident at the Fukushima Nuclear
Power Plant 1 (FNPP1). This network is
made up of researchers in the fields of
radiation chemistry, radiation detection
and mesurment, radiation biology,
radioecology, pathology, dentistry, and
agriculture.
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Our activity

We have been continuously collecting
samples in and aroud the ex-evacuation area 100+
since August 29th, 2011. To date, we have
taken samples from 302 cattle and 57 pigs, as
well as from 181 Japanese macaque. Our
ongoing project is to follow up on incidences
of later effects of radiation.
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Learning from affected animals
in and around ex-evacuation areas

Livestock and wild animals that
stayed in and around the
ex-evacuation area, even after the
FNPP1 accident, have received
external and internal radiation
exposure from radioactive materials.
We collected blood and tissue
samples from the euthanized
animals, to see the biological effects
of the radiation from the FNPP1
accident.
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Findings from research on cattle abandoned in

the ex-evacuation areas

We reported on the organ-specific radiocesium concentration
correlation between blood and organ to PLoS ONE in 2013. We
could not observe abnormal spermatogenesis in the testis of cattle
that stayed in the ex-evacuation area for 10 months after the FNPP1
accident, and reported these results to Scientific Reports in 2013.
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Sample archiving, management and

We archived bioIo?icaI samples including DNA,
r

radiocesium contamination and noteworthy
matters. The archive is open to the puplic, and |
usage of the materials will be permitted upon
request from users.
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For recovery and reconstruction from Fukushima nuclear disaster
To contribute to the recovery of stricken areas, we are developing
technologies for health concern to radiation, food safety, processing
of contaminated soil, revival of agriculture, forestry, and fishing,
losses caused by harmful rumors, and technologies newly needed.

Director of Research Center for Remediation Engineering of Living
Environments Contaminated with Radioisotopes
Keizo Ishii
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Understanding radiation effects on humans from
radiocontaminated animals

Follow-up more than ten years is needed to see late radiation effects.
Continuing our archiving and analysis of radiocontaminated
animals is the only way to know human effects.

Professor of Institute of Development, Aging and Cancer
Manabu Fukumoto
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storation Support Project
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Industrial and community
restoration in the Tohoku region

The disaster-stricken areas had lots of
problems even before The Great East
Japan Earthquake, such as a declining
birthrate and an aging population. It is
insufficient to simply reconstruct
buildings and infrastructures in these
areas. The Regional Innovation
Research Center (RIRC) works on the
research and development of human
resources to support the restoration of
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Increase of employment
opportunities and Inflow

‘ of human resources’
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Conversion of

regional economy | ey growth-spiral traditional industrial
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Production of
innovation

RAEMEEAMBERRDEY #8d+ Main Activities

The new policy proposal based on the survey and
research on the industrial restoration

Ml /N— 37072 —H—2
HIF B EDREAMEIRIC, EHNG T
O71—H—DOBMEA /N—237|CD
TH BFEBHEDRF

Training and facilitation of medium-sized enterprises
of the area in order to produce innovation
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Two Pillars of Regional Industries Restoration Support Project are shown below

industries and communities in the HAEE WHERERRERER IO T b
Tohoku region in both medium- and M EESIE SO T The survey and ::?:;’r‘;: ';‘r‘(’)‘j’;g'es AEEEEdET
long-terms. We do this with 1) the - - T

f . gional Industries
Regional Indusry Restoration Research Restoration Support Project N B

Project and 2) the Regional Innovation
Producer School.

The human resource
development
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Regional Innovation Producer School
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and development of human resources to
support the restoration of industries and
communities in the Tohoku region,
conducting 1) the Regional Industry
Restoration Research Project and 2) the
Regional Innovation Producer School.

been working on identifying
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the post-disaster reconstruction of

the Tohoku region based on the
research of these sub-projects.

RELIEOEBRRIET OS2I |
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Restoration of major industries in
disaster-affected areas

We have been conducting an extensive
survey on local companies in the
disaster-affected areas since the 2012
fiscal year. Every year, over five thousand
companies respond to the questionnare.
These surveys provide us with useful
data for analyzing local industries’
restoration and the regional economy.

WIS EDEEIRA  Recovery Status Business Condition by Industries
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Factors that affected businesses other than the Earthquake (by Firm Size)

1. ©% Yen' s Appreciation
2. MR Yen' s Depreciation
3. PN/ YR LHRTEE
Economic Recovery by “Abenomics”
4. BARKER
Overseas Business Condition

5. BARSMELES
Raise of Electricity Charge

6. EMARE « AFEAERHE

Lack of Material or Material Price Hike
7. AFRR - N Es

Labor Shortage or Surging Labor Cost
8. LI - dufffrei

Land Shortage or Surging Land Price

9. MBS |E LIS
Raise of Consumption Tax

10. REPEBEE EDBARKE
Natural Disasters like Heavy Snowfall and Typhoon etc.

1. LERERH S, FHCRHEEL
Not affected by the above phenomenon

FHEE bR R KX &5t
Small Medium  Medium-Large  Large Total

341% 3.15%  2.05%  0.00% 3.29%
10.93% 1227% 1233% 12.12% 11.30%

7.18% 842% 7.53%  0.00% 7.44%
333% 3.07% 342% 3.03% 3.27%
24.69% 24.47% 23.29% 18.18% 24.56%
35.44% 40.52% 36.99% 33.33% 36.69%
43.27% 46.81% 4521% 30.30% 44.10%
370% 3.15% 411%  0.00% 3.55%

50.56% 48.31% 44.52% 42.42% 49.80%
9.47% 10.23%  9.59%  3.03%  9.62%

20.17% 17.07% 23.29% 39.39% 19.63%
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Field surveys in
disaster-affected areas

We conduct field surveys on the current
state of and changes in disaster-affected
areas. The hearings of corporate
managers who are trying to restore or
restored their damaged companies and
officials of local goverments from affected
areas are very helpful to our research.

Tohoku University Reconstruction Action
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Publication of research outcome
in and out of Japan

We cooperate with other universities,
research institutions and local
governments to carry out our research.
We publish our research outcome at the
symposium every autumn and in a book
at the end of each fiscal year. We have
active exchanges of opinions during
panel discussions at the symposium.
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Planning the future of the Tohoku region

The Regional Industry Restoration Research
Project conducts restoration research and
creates a framework for suggestions on policy.
Through implemented scenario planning, we
have discovered 4 uncertainties that will create
turning points that will influence the
restoration of the Tohoku region’s economy.
We look for desirable futures and try to create a
story that will describe the process of realizing

‘ : _ R such futures. Through 4 years passed away
BEODFREZHEZT. ZOYTIAE  from the disaster, it is time to verify such

ERIET ARHAICE > TVET, scenarios.

<+ 1) F#8%8X Scenario i A (Bestl)
2021 RIBBERF EDL S ICRBEZRITTVED? [arpsrn o HLEFL New Tohoku

A . B ER.
How will the Tohoku economy reconstruct in 2021 ? IE]-;%E TES L | grrosm
ey REH? N
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AEERME2 '7Un(erta\'nly3 ﬁi Participation by
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| Ty | B xR IR & ompanies EELERAL Revival Tohoku
i SR AT — 1LY
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B 2econstruc5ion ' N\ g Pgrrt?cei?;?onaﬁy C .
e thg:{_\g%gl?u = No Halfway local Citizens and Egémﬂg
BWASHICE  Yes” region | Companies | Ambiguous End
PEPIC I L= SFATLYRY -
: — S J=5=2
Effective No
Reconstruction D
Plan, System IAC2A10): "5 4
L and Budget Disunited Tohoku
RV EDVED

(Worst)
MEENEDRNAFIV
Negative Spiral
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An example of innovative projects in the disaster-affected area

A soy sauce factory in Rikuzentakata-city, Iwate Prefecture, had
been operating for 150 years until it was completely destroyed
by the tsunami. Miraculously, they found the production
recipe and customer files in the wreckage and have put it to
use. With the help of businesses further inland that were not
affected by the tsunami, they got a production license
contract, and have continued their business through the
income of the license, rebuilding themselves just 8 months

after the disaster as a factory-less business.
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Research project for case studies
on business innovation

This project has found out examples of
excellent innovation cases in the
Tohoku region and worked on make the
path of business innovation clear.
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Regional Innovation Producer School
RIPSo) E E"J Pu?pose and Characteristic

A/ R—=2 37
7a71—%—0DFR
BERNERDER

To develop
the innovation
producers

SELRIC

BRI
EEMRRFDER

To support
the realization of
business plans

EREORRE
1/ "=2aviT
KB

To help the students
make business plans

Regional Innovation Producer School

Development of human resources
to lead innovation in Tohoku

The Regional Innovation Producer School (RIPS)

provides training programs designed for executives, OK/O
successors of local companies and next-generation %:” %
of business persons in order to develop their Z 4
leps . . . . O -
abilities of making innovation happen. Through this 5 g
school we support the creation of new value and v o
activities leading toward an increase of new job A &
opportunities in the Tohoku Region through 04, o

developing human resources that can contribute to
the revitalization of the regional industries.
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ZHMl D < TKEL /=X HRIKH RED/-DDH)F*217 L Curriculum to stimulate ZERTOBEHIIREL. FRELERMLEERILZIE

RIPS 4B AR Ic, BFRIEETEE | RPS Tt REBIBT / N— 3 I :::;va“:e new pr°i,e°t5f e THE S BEGEET SRR L LBEILE & 4t K 8

BREKPENLDICI 751 FERELTH L. BARENESIHANCRETESH | By v ans or the ! gé“;te 2014 % 5 BIC RIPSOB £ARELEL MEFICRTEIN, TR 3 ERBTDT N

Vs ir:\\zlsid)»r‘/’;—z\y hRG =L i%@ﬁﬂtﬂ%ﬁhd’f:&idb? VFITLE aiding the creation of new businesses Tz RIPS OB &3, Huigi1 / N— 3 VB VI ERRICEMEZRERIT ST LD 2013%E itid(/A=-y3y7071~-1-8

(ISTU) %5EM L TREENDZEDEDS ?Lj? WEY 0%03%7“:&5;& §§§ ff’iz that will help local businesses jump REVE—EDBRBLEEDLET. £ TEEY, |

BEITVET, N=Y3VDER Lok deeper into the world market. The S 2 ; ; & =3,

AU 1S LORNICIEZ THY . HERMIC cu'rric.ulum is centere_d on innovative Ezzgézfzgiifgigffiﬂ Active support after graduation | 2 l r s 7 =
bl>TER. H%. FHEBLURBERS  thinking to create things beyond the il -2 Some students who have |
Azt L7z 140 BRI E BB 5T TVNET conventional and practical applications. CLETLRIPS ZBEER, ZOO0BR developed excellent business ¥ . 4
Sendai School ° The course |s_de5|gned to learn jche . ERELTC. S¥ FOMERHEITS L& plans are given awards at : e e,
related theories, skills and practice with ElCEIMEICE B A/ N— 3D graduation. RIPS actively supports
RS BGIE S over 140 hours in a half-year span. T such students' plans for up to
ISTU three years after graduation.
Sharing lectures in real-time N n ~
Internet School of Tohoku University HEETY AV OEERMHE © EEIEH S & RIFATREMD
A/ N—=23aVERZRD =EL *EI o . EZ".
TBET751 b KFEMY TS A b TRV AT MESIHBED o BEHEIFRICHEGRE RKEZIVT 2 v IVEIED : :

LA o 36 BODIER: < B B (A S 5 B The Prudential Foundation Grant
Study of the basic knowledge | ZEMEsHEE Instruction and improvement N RIPS will receive a grant for 100
abgut a business design Brsic in capability in the generation RIPS ZFBEDER(LEIRT BTcéd. KEDTIV illion yen from The Prudential

Student support system and management Sl of @ business plan ) 72w VLY. SEENS 3EMDEY  Foundation for three years from

| K1EAOBMENRHEEINE T LITEYEL  this year. The grant will support the

?J)E%;}E/rger? dlgcscee%tteergg%rsigéz s at T o ~ fe. CDBIMEIE. BH - AF - BEOWIGM3E  innovative businesses of some

that time. Now we have established OHEDT—IEHIDIC Skilland Mind | © Z#HlcF v L>IT3 (Dﬂﬂﬁiﬁ?ﬁ%%g 95 j:f«?lpi $§a$®¥ﬁ lexc;llent RIPS grgdua;es who will

two satellites in Hanamaki, lwate EHPODFE Training BEERTIVF WEBEXEBICERTN. BAOSORMHERIC  16d the restoration of the

prefecture, and Aizuwakamatsu, o FEZBRDIHD BliEME REBEE, B BT EHBITT. disaster-affected areas.

Fukushima prefecture. Students can EFHEA L 21TH A—FVITEDRFIV

also take their classes on weekday Study of the knowledge The skill for leading problem i '

nights at the satellites. about |'clhe theme set up sol(\j/ing and an in?ovatiodn, i ‘i“q_‘.; 3 & Prudential
specially and acquisition of a min : o, =" i L1 it

\ ) o RKEILT VY VAR A OEEEI 0S5 L ESE
‘ Continuous learning after ' ~RtAFiE 1/ A=237707 21-Y-BOSRECHTIRSILARY) BRONI~
BECEREIORT RIPS activities 2014 FEABENEME graduation
RIPS Tld. BAEF+OE 2 : RIPS makes much of the discussions Student attributes :
‘CL\;; if;zﬁ:i_d; Z:f:gf;ifi between the students and the studies to The Rl.PS gradyates started the alumni
< °3 = s / improve each other. The students aim AREA organization in May 2014. The

T A T EN-AIERFAEOEMRICESDPA 1o complete the innovative business organization holds Experience Design

BISEDE LT A /N—Y 3 v xBigLicEE  plans uqder the instruction of expertsin Study (EDS) and Business Practice

OB FRHEEORAERELET. L e seminar. They make presentations of EEE Study (BPS) in close cooperation with

fEBEHEIF ARERRICTRRINE T, their business plans. Fukushima iyagi Regional Innovation Research Center

= (RIRC). RIPS graduates collaborate
each other through the organization
and contribute to create innovation in
the Tohoku region.
AGE
EREE S SHAEIEAN Toward the renewal of regional economy
A EHIERREDBEIF T NH S HARE T, — R GER The renewal of regional economy is acting before the audience.
T L E > TERED LT -l id. LRI c A= Probably, as for the regional economy which has drawn by
POSITION ' EREEDZ 3T & ERTET L £ 5. EBREH S Oss tempprar}/ construction boom, it will be mescapa!ole to gregt big
e DU et —an _ reaction in the near future. The structural decline of regional
i%ﬁtﬁ mgﬁ‘%’ﬁ?ﬁ"b TRUHET BT LY ETZTT, economy preceding the earthquake disaster will accelerate
o 35.5% HAIIHTEEDEESEHFELE LTSI LICK T, 5 immediately. Then, we contribute to the renewal of regional
1§§§“%0r DOHARIEICERL TV EE S, economy by continuing support for business innovation.
54.8% il /N—> a VEE Y2 —R Director of Regional Innovation Research Center
B W= Masahiko Fujimoto
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We aim to create new innovative technologies in
the Tohoku area in order to support the businesses
here. We aim to help revitalize the economy in
disaster-stricken areas by industrializing
producer-driven solutions created at Tohoku
University by working together with industry.

(1) The Tohoku Innovative Materials Technology
Initiatives for Reconstruction project

This project is led by Tohoku University, which is
already recognized globally as a top level
institution in material science fields. It works with
a wide assortment of universities and businesses
in the Tohoku area to create innovative
technology for producer-driven solutions, and
aims to bridge the gap between these
technologies and practical application. The
project works in the following fields:

1. Ultra-low friction,

2. Ultra-low core loss magnetic materials,

3. High efficiency rare element extraction

(2) Regional innovation strategy support program
This program aims to support ideas that are
good for innovative creation by building a
system that allows for consecutive development
of ideas from the research phase to their
business applications, which will in turn make
the local area more attractive.

1. Next-generation automobiles in the Miyagi
area,

2.Knowledge based Medical Device Cluster/Miyagi
area

B B

B{EERIRfEIS  Ultra - low Friction Technology Area

Development of science-based
ultra-low friction echnology
through industry-academia
collaboration

Tribology is the key for
improving the energy efficiency,
safety and security. In this
project, practical ultra-low
friction technologies are
developed based on scientific
understanding of
nano-interfaces and lubrication
materials through a
collaboration between Tohoku
University and industry.
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Tohoku University Reconstruction Action
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Practical ultra-low friction
technologies for materials and
interface design

This project studies practical ultra-low
friction technologies for oil, water and
solid lubrication by using Tohoku
University’s advanced science and
technology on characterization of
nano-interface and quantum chemistry
simulation. This fusion of mechanics,
materials, chemistry and simulation has
attracted attention both in Japan and
abroad as a promising approach for
tribology innovation.
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Design and development of
most up=to-date Tribosystem
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Elucidation of tribochemical
reactions on the interface under
friction by using tribosimulator
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Promoting the reconstruction of
the Tohoku area in cooperation

with ITIM

- Collaboration with ITIM for research and
development for local industries

+ Open research facilities for the
promotion of R&D for local industries

- Technical seminars on “The World of
surfaces, interfaces and tribology sciences
for developing new industry” for regional
companies to learn the basics of
nano-science and the technology for
solving tribology problems.

[ITIM: Industrial Technology Institute,
Miyagi Prefectural Government]
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RBIEIR B ORI MISEEE  Ultra - low core Magnetic Technology Area
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Ultra-low Core Loss Magnetic
Material Technology Area

We perform research and development
regarding the production of nano-crystalline
soft magnetic materials, which are expected
to be a convincing alternative to
conventional materials. The aim is to
minimize power loss when transmitting
electricity by replacing the conventional
materials in transformers with these.
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Development of NANOMET"as an
Innovative Nano-Crystalline
Soft Magnetic Material

A variety of soft magnetic materials,
such as pure iron, silicon steel,
Fe-based amorphous alloys,
permalloy, Sendust, ferrite and
Co-based amorphous alloys, have
been developed in the past. These
materials are designed to achieve
either energy savings by utilizing high
permeability or miniaturization by
utilizing high magnetic flux density.
However, these two properties are
mutually incompatible in conventional
materials, and thus, efficiency had
been trapped within certain
limitations. NANOMET®has been
developed at Tohoku University as an
innovative soft magnetic material that
possesses both high permeability and
high magnetic flux density.
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Success in producing nano-crystalline
materials for reducing significant
electrical power loss

We have developed a new nano-crystalline
alloy that surpasses the present ones in its soft
magnetic properties, in terms of its high
saturation magnetic flux density and low core
loss. The soft magnetic nano-crystaline alloy
was continuously direct-cast in ribbon form
with a thickness of 40 micrometer and a width
of 120 mm. The resultant core, which is used in
transformers and motors, exhibits extremely
low core loss, and thus, this alloy is expected
to contribute to the significant reductions of
losses in electric transmitting and electriciy
consumtion in the use of household electric
appliances.
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High Efficiency Rare Elements Extraction Technology Area

Tohoku University Reconstruction Action
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Rare metals resource problem

Adding just a small amount of a critical
metal to a normal metal can add
amazing properties to it. These metals
are essential for high-tech puroducts,
but are in limited in supply and their
price is constantly rising. In order to
solve these problems, we research
how to recycle critical metals from
e-waste, also known as “Urban Mines.”
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Verification of world-class top-level
energy saving technology
— 70% Reduction in Core Loss —

We collaborated with Panasonic Corp. to
produce a demonstrative motor with energy
saving capabilities for household electric
appliances that are top level in the world.
The motor produced uses stators and is
made of NANOMET®. It has an approximate
diameter of 70 mm and a hight of 50 mm
and its structure has not changed
significantly from that of a conventional
motor. However, it has significantly less
electric power loss than the one that is made
of conventional silicon steel. This motor has a
3% improved effeciency over other
high-effeciency motors, which alredy have
efficiencies of over 90%.
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Efficient rare metal extraction:
Research tasks and structure

(8250 5200 SRR
We research the overall process of Chemical Refining _ Applied Processing
recycling rare metals from e-waste » Technology Technology
with Tohoku University, lwate %ﬁ*ﬁ'fg;gggﬁﬁi\ AEEERORS
F

University, Akita University, and other
research organizations and private
sector enterprises. In order to
conduct this research, we study new
physically dismantling and sorting
e-waste, new chemical extraction
technology of rare metals, and
processing technology. Through this
research, we hope to achieve “the
science of element circulation”.
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High Efficiency Rare Metal Extraction
Technology Project

We research new technology in each
process in recycling - dismantling,
separating, extracting, and metalizing - to
learn to better recycle specific critical
metals. We study electronic discharge
dismantling to efficiently dismantle parts
from circuit-boards and LIBS-sorting as a
separating process. We also synthesize
new ionic liquids to extract active metals.
They have already shown high extraction
capability for active metals and precious
metals. We also work on the electrolysis of
ionic liquid at low- and room temperatures
for the metalizing process.

BEATHELE R

51

ALt s DIHERD
At eBEL T

L7 AZIVD) S AT JVEEBRERTY,
ZD)YA DIV EEERT BIciE. HFERLTW
BEOGEMDBAEL EEINEDTHD
HARV AT LOBREARFR T ZDf&H
T, RS TOBRBICES, HABREKE
DEEEFE T F AV IVEEANDER
EENCEEWHATOVE Y, RO TH
felr YA U IVEES |,

A RER Y IRCETAEE P
L T S

Revitalizing regional industries
in the Tohoku area

The recycling of rare metals is an
important resource. In order to build
recyclable resources, both a social
collection system and new
technologies are needed. We work - p—

: R . [ LULEETES [T
cooperatively with regional e S i bbb Bty R
governments and local recycling
companies to establish a new
recycling industry in the Tohoku
region to help revitalize the area.
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Industry-University Collaboration Development Project for Reconstruction

RS EHEEIRIIETLU 7  Next Generation Automobiles / Miyagi Area
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Collaborative innovation for next
generation automobiles:
Development of new products and
systems based on university research

In line with
the"Industry-Academia-Government
Innovation Strategy", designed by
government, we are trying to make
Miyagi Prefecture, the center of Tohoku,
into a major integrated industrial region
for next generation automobiles, by
utilizing advanced producer-driven
solutions, the technology of regional
companies, and world-standard
technology.The actions of this program
will concretely contribute to the
reconstruction of the activites of the area
after the tsunami of 2011, by reinforcing
the production power of regional
enterprises.
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Working towards next-generation
automobiles

We work to introduce and spread the
use of small electric vehicles in society
in order to support the mobilitly of
workers and people engaging to the
industry of the disaster-stricken areas.
We also work to develop a new field of
automobile usage in coming ageing
society future.
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Equipment sharing program

We share the most advanced equipment,
which has been prepared by ITIM and
Tohoku University, with local companies in
order to help the overall regional innovation,
including the practical application and
commercialization of research results.
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Knowledge network construction
Researchers from the university and
capable engineers from local enterprises
are organized into 3 reaseach catelgories
to utilize academic research knowledge to
meet the demands of enterprises. We

have matching coordinators to make the
collaboration successful. We call it the
“Formation of Knowledge Network”, and

it helps to fulfill the needs of society.
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Knowledge based Medical Device
Cluster/Miyagi Area

The Knowledge based Medical Device
Cluster/Miyagi Area aims to achieve its
locally based, globally competitive
industrial vision for the prefecture
based on the Miyagi Prefecture
Earthquake Disaster Recovery Plan. It
uses the wealth of medical
device-related creative solutions and
ideas of the Graduate Schools in
Tohoku University and forges a strong
partnership amongst industry,
academia, the government and
financial institutions. It also invests
capital and both human and
intellectual resources in the advanced
electronic and precision equipment
industries in the area.
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Knowledge based Medical Device Cluster / Miyagi Area
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Industry-academia-government

Creation of a base for world-class
competitive power
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collaboration of various programs

We periodically hold the “Miyagi
Medical Device Creation Study”
lectures, lab tours and medical device
observations so that the engineers
from manufacturers can get to know
the parts and components of medical
devices to help their introduction
into the medical device industry.
These activities are designed to
increase know-how, enrich human
resources and help create new
medical device industries.

We seek to become world-class base
for the creation and development of
medical devices. As of the 2014 fiscal
year, we are working on developing
35 different medical devices based on
producer-driven solutions, 6
commercial applications, and 3
devices that are currently undergoing
clinical trials.
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Human resource
development program

We participate in a wide-range
of activities, such as technology
management and company and
lab tours to cultivate the
knowledge to approach the
automobile industry and
encourage collaborations
between the worlds of business,
academia, government, and
finance.
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Regeneration through New Industry Creation by University

Regeneration of the Tohoku region has been gradually coming
to realize since the Great East Japan Earthquake 4 years ago.
However, we believe creating a growing industry rooted in the

region is essential for realization of fruitful revival. To achieve
this goal, we will promote Industry-University collaboration
projects and firmly work with the private sector to incorporate
the project outcomes in local communities.

Executive Vice President (for Industry-University Collaboration)

Hideo Shindo
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Reconstruction Action 100+ % 100 BOZAERUE ASDEEED developed a multidisciplinary lecture series in 2014.

In the 2014 year term, we welcomed approximately

Reconstruction Action 100-+ is a voluntary initiative gndertaken by Tohoku Uni\{ersity's faculty members to begin ovgr 100 projectsin _i %ﬁﬁﬁﬁi & E?%Tﬁﬁ_bz%;&:%% 100 university students as well as adults. Those
support of the disaster region's recovery. These projects were started from the idea that each of us could do something to support MENF 7/-‘?3571‘?" PR DA% who fulfilled the course were designated a
reconstruction from the earthquake disaster. As a university in the disaster area, we hope to utilize our various specialties and e LI T BEBARFNA X2 —, Certificated of Agricultural Reconstruction or

o TRETR5—E LTHELELE, 9
strengths to carry out each mission. Certificated of Agricultural Information Technology.
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FIRREILBELIF 7075 4]) % \yaste management”. Education Program for Nuclear FOOEH ARSI & BN EE L. Ik
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rapeseed oil, candles and even
biodiesel. This initiative received a
coveted FOOD ACTION NIPPON award
from the Ministry of Agriculture,
Forestry and Fisheries of Japan in 2014.

RIEKS agreement with the Japan
(TFFRZRRL EERE P FRZRRL B Atomic En ergy Ag ency

‘ ‘ In March 2014, we concluded a

collaboration agreement with the

Japan Atomic Energy Agency, with

whom we exchanged research and

[BELEEEERHE- ANERTOI5L] personnel and worked towards the RRA YL E Y 7 ICAG B IPPRRNSISEIN  Earihquake recovery project toward the
(B89 37—V 3y 7 Ok restoration of the Fukushima Dai-ichi EH7O017 b (BEMERD) s [V RN LR Tokyo Olympics (Graduate School of
NERIEE L HETT OIS LE S YSRMIC, R Nuclear Power Plant accident. We i e Agricultural Science)
*Té%az_&%/a\ﬂ’ﬂ&l,f—v—j'f/a o 201“5‘¢ 1‘%“_ hope this collaborative research will 2020 FECERETNBESAY S EY 4T g
ZLKHT*F':HEL,E L éLEI & TS LBESE 2] %g help nurture talented academics in HERIIOBFARAET 2L+ —IC & ZHFEA We hope to achieve a world first by making
*—5; 1g0 %%Eigﬁhu%;ﬁ% e ZT— SEF s AN ERER LN the field that can actively participate S B UET. & o d s & DM D5 the Olympic torch run on renewable

> ST =it eIy 2 in the future foundation and N T - energy in Tokyo Olympics 2020. We are
Workshop regarding “Foundational Research i framework for nuclear energy. BCOCOND/NA T AR NAERR. B offering environmentally-friendly energy
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A2 Z74FROERE L TOELES
FOTWVWET,

for Nuclear Plant Decommissioning
etc./Human Resource Development Program”

In order to make our joint program with the
Ministry of Education, Culture, Sports, Science, and
Technology (MEXT) more efficient and deepen its
efforts, we held a workshop on the campus in
January 2015. We had over 100 participants
including 21 students involved with this program.

system using bio methane produced in the
fermentation of kitchen garbage. This
project heightens interest in renewable
energy and helps to build the foundation
of the regional community for gabage
disposal.
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Psychological care for local teaching staff (Graduate School of Education)

We have organized psychological support in the form of seminars and
individualized consultation for faculty affected by the disaster. Seminars were
held six times while individualized consultation sessions were conducted
twelve times all in the 2014 fiscal year. In addition, we have undertaken 29
separate house calls to support staff that are managing the temporary
housing and working to provide child and family problem resolution.
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Identifying victims of the disaster
(Graduate School of Dentistry)

For the heavy task of identifying victims
and autopsy, we sent around 40 dental
specialists per day by special request
from the Miyagi Police Department and
Dental Association. In gratitude for this
contribution, Miyagi prefectural police
presented us with a certificate of
appreciation and our work has even
become part of a display at the
International Red Cross and Red Crescent
Museum in Geneva, Switzerland.
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Development of the training

program for the Rinsho Shukyo-shi
(Interfaith Chaplain)

(Graduate School of Arts and Letters)

For the many still struggling with the
death of a loved one in the disaster
area, we believe in the necessity of
spiritual care and religious care. Rather
than mere philosophical preaching, we
have trained 95 teachers in the art of
“Rinsho Shukyo-shi (Interfaith
Chaplain).” Going forward we will
continue with this approach to pursue
new paths that may benefit those
individuals of Japanese society’ s
rapidly aging population that are
confronting their own mortality.
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Miharu Misho Project: Grass - roots
radiation monitor in Fukushima
(Graduate School of Science)

Miharu towun in Fukushima is well known for
its one-thousand-year-old cherry trees. The
nuclear power accident changed this small
town with natural beauty of 20,000 residents
overnight. In this project, radiation level of
school yards in the town was survyed.
Individual monitoring of school children for
external exposure to radiation has been
continued. We research possible actions that
residents could take in response to future
nuclear accidents in the world.

HE=NWHALIXxv
INZA~FEH-BENED
HR&83~ (THEMHEF) =
ATOV Y M. W Uit |
DFAf B ERRIC IR H 8 —
JWVHA TV RF v VINAKR—)VT. F
EETBOREDE DD YADEK
DESHIFEEY, HEEREES A
MEBRTZCEEENELTVE
¥, 2014 & 7 BHSOEERT 60 g
HEDTOYS LEEE. T 2,500
ALLEDEFDEMLE LTz,

Qatar Science Campus ~an
interactive learning programs for
students in damaged Tohoku area~
(Graduate School of Engineering)
Qatar Science Campus (QSC) of
Tohoku University provides
students in damaged Tohoku area
with the opportunity to soak into
scientific experiments and
advanced researches. More than
60 events have been carried out
and more than 2,500 students

were participated since July, 2014.
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Support for local dialects of the
disaster areas (Graduate School
of Arts and Letters).

Dialects are the foundation of a
community’ s identity and a force that
helps bind its people together. Yet the
disaster region's local dialect is now
under threat. Since the 2013 fiscal
year, we have taken steps to record
conversations and note the nuances of
the dialect in order to preserve their
unigue speech patterns for future
generations.
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Disaster museum rescue activities
(The Center for Academic
Resources and Archives)

We collect and restore the damaged
materials from the museums affected by
the disaster. In Minamisanriku City,
Miyagi Prefecture, we support retrieval
and display of the possessions of
disaster victims as well as provide
opportunities for local schoolchildren to
take part in the study. The museum
collection not only constitutes a
historical record for academic reference,
it also helps unite the community
behind it.
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Green recovery projects for coastal
and paddy ecosystems
(Graduate School of Life Sciences)

In cooperation with local community
members, we have been assessing the
impacts of the tsunami on species
biodiversity in the ecosystems of 8 tidal
flats and 6 paddy-field areas around the
Sendai coast since 2011. Through
careful analysis we have found that the
ecosystem states of the coastal areas
have directed toward to their
pre-disaster state after the three years.
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“Smart aging” lecture series
(Institute of Development, Aging
and Cancer)

Sending our staff out to the community
centers of Watari, Ishinomaki and
Kesennuma Cities in Miyagi Prefecture,
we have conducted 36 lectures on
health and aging since 2012. A total of
2174 attendees have been able to enjoy
a jovial atmosphere so that they could
get motivated to fulfill their intellectual
curiosity and to live a healthy lifestyle in
these troubling times.

REBEEAREOSEHSE Support for elderly Residents
TiE (WFEMERD) Living in Temporary Housing

(Graduate School of Dentistry)

In a survey of temporary housing, we found
many cases of depression in relatively
younger generation residents. We also
found that moving to a new place with
neighborhood people was better for health.
In lwanuma City, Miyagi Prefecture, we
coordinated with Harvard University and
others to track the results of resident surveys
before/after the earthquake disaster, and
put forth proposals on how to bring the
region together and build community.
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Encouragment project for children living
in contaminated areas (Graduate School
of Pharmaceutical Sciences)

Focusing primarily on those families
evacuated from the nuclear disaster zone,
we are holding small group discussions
and discussing topics such as “Living with
radiation” and “How you can lower
radiation exposure,” and by thinking
about individual questions together, this
serves as an encouragement to those
families. This advice was particularly
helpful for residents returning temporarily
to Tomioka City in Fukushima Prefecture.
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Support for disaster - affected children
(Graduate School of Education)

We provide advice for the mental care of
orphaned children as well as their foster
parents. We also organized 12 workshops
with 400 attendees, as well as 27 foster
parent salons with 85 attendees primarily in
Miyagi Prefecture’ s coastal areas. We have
also helped create and distribute brochures
titled “I' m Rearing This Child” based on the
answers from surveys of relatives and foster
parents, and have been distributing these
brochures through pertinent organizations.
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Archaeological Survey for Reconstruction
from the Earthquake Disaster
(Center for Northeast Asian Studies)

As people near seashore are being
relocated to higher ground, investigation of
the wreckage below continues. Instructing
local governments on the use of ground
penetrating radar (GPR) technology, we are
furthering efficient survey and preservation
of archaeological structures. We have
conducted over 20 surveys of
archaeological sites and for the missing
victims in the lwate, Miyagi and Fukushima
Prefecture areas in collaboration with local
police and fire services.
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R&D and application of
disaster robots and systems
(Graduate School of
Information Sciences)

Robots for disaster response,
recovery and preparedness are
studied. We applied Quince for
Fukushima-Daiichi in June 2011
as the first national robot, which
provided image and radiation
information on the upper floors
of Nuclear Reactor Buildings. A
UGV-UAV system for
investigation of confined space
in buildings, and inspection
robots for damaged/aged
bridges and buildings are
developed.
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Archives of Tohoku's traditional arts
(Graduate School of Educational
Informatics Research Division)

We are using ICT to preserve local folk
arts and performances, whose existence
was threatened in the disaster areas,
and pass them on to future generations.
From 2013 to 2014, we
motion-captured Ofunato City's
"Urahama sword dance" to create a CG
animation. From the 2014 fiscal year, we
have been working on preservation of
Fukushima and Akita's traditional folk
arts.
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International planning studio
for the reconstruction
(Graduate School of Engineering)

Some of the inhabited areas affected
by the tsunami are restricted and it's
difficult to use these lowlands.
Accordingly, we invited students from
the world's leading universities'
architecture departments to come up
with their own reconstruction plans.
The best ideas were taken over to the
“Sendai School of Design” project and
presented to the townspeople at a
public event (August 17-18, 2013).
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Operation of a regional promotion
system for oral health in disaster areas
and analysis of the dynamic dtate of oral
health (Graduate School of Dentistry)

Due to inevitable changes in lifestyle after
the disaster, oral disease among local people
has been on the rise. Working with local
authorities in Miyagi Prefecture, we have
collated school dental checkup reports and
are constructing a detailed database of
results. We analyze them for prevention of
disease and this information is being used to
produce materials for oral health promotion
at school.
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“Let’s say ‘Hello” at the porch"project
(Graduate School of Arts and Letters)

If there are places like a porch, poeple
might enjoy chatting and there’s more
chance for a conversation among the
people affected by the disaster. With
this thought, we have organized 80
visits by 38 volunteers to the temporary
housing complex since December
2011. These visits formed connections
and have become an integral part of
the residents' road to recovery.
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3D data archives of the earthquake
disaster ruins (The Center for
Academic Resources and Archives)

The ruins of devastated buildings and the
great ships washed ashore are testament to
the scale of the disaster. In order to
preserve this powerful image and pass this
memory down to future generations, we
are using laser technology to create 3D
images of the affected areas and objects
including Miyagi (17), lwate (2), and
Fukushima (1). We are proceeding to create
3D images of the Fukushima's coastline.

61

62




63

Afterword

HAZARRA

Cooperation to the Future

REAREXD S 4FM, CBRIERFE THRAER - BAFEDKE | ZBIEd L2 AO0—AV ELTHES, 2
FHIT EBEFGIIEHFZERL TEEL Lz, RBELICAMICKEDRD D& ZHE. 5T TDERYHH
HOEBUEN DT TABRWZADIIWIEHF T, FEITITTDL S5 AFEDERONITE EHE LT,

EX DR E B B E 2 fo R GBAKAZE. ARlRE L fAIBER DT E RILEDRKBERDRIR, 3 - KE
KDEE, EERDEM. FEXZECHEIMBRGLE. EICEKZORFZOERD—DOTHS [RFEEH| Z#ERLT
BEOEEBDEDOSNTVE T, INSOEOMBEEZZIITEARTOY 17 OMIcEH. BREREED 100 £
DRNFRRGIEELT 72 3 VDI TEA TOBIRF RN LE Lic, JEEBRRREENREY, £c70Y 17 DB
BEPFELRGUEITDT, TOEHERIE—HRCTIEH Y ELAD BT THIDOE] DZ0%ZRZE. RELTH#IZ
BRICERLTRMEU, B<CHEEELIED. BELZOBEDLH B EZHADI W e DTIIH O EBL
9. CEDNFATEBIE. BRICRILDERICAN > THU TS ERLSNSLDIE>TEE LTS, LHL.
FEREERITIIELIFERL EDITESGTEF, ETHERELRATEET T, INDSIIREDERICENDTE
B EOIGRETHILLEECHBHEEZTVET,

BRILKFISRARKREXDOW K M= BNENERICE  fedlc, SEBRLFFCHHDBNZREEL, kL Ozl s
9, BERADEDSHBNNTKIRE THIZEESRBNLET,

Four years have passed since the Great East Japan Earthquake, and we at Tohoku University have made "Leading
the Tohoku Recovery/Rebirth of Japan" as our slogan to represent our objectives in developing diverse initiatives
throughout the campus. We undertook these initiatives with the hope that the “seeds of knowledge” we possess as
a university located in great disaster area can be planted, cultivated, and harvested to benefit recovery of the region.
This publication summarizes the progress of those four years of activities.

Practical research about disaster prevention gained from disaster experience and lessons learned, support for
community health care in decimated areas as well as implementing a next generation medicine developed in Tohoku,
recovery of the fishing and marine products industries, training of entrepreneurs, and technological development that
gives birth to new industry, etc. are all activities we are continuing that truly embody "Practice-Oriented Research
and Education," one of our university’s principles. In addition to these large projects financially supported by the
governments, we introduced more than 100 various recovery actions large and small proposed by faculty members
that are continuing to make progress.

Since the starting periods of these projects differ, as do their respective goals

and methods, they are not progressing uniformly, but looking as we observe
what has happened after these "seeds of knowledge" were planted, we find
that some of them germinated, their stalks rising up steadily, extending
branches, already starting to flower, and nearly about to bear fruit. We can
sense that the path we have been walking is heading towards a steady recovery
of Tohoku. Nevertheless, a real recovery is still a long ways away and the more
progress we make, the more we are able to spot new challenges. Going
forward, we believe it will very important to further strengthen activities that
are connected to the recovery of Fukushima.

In order for Tohoku University to lead a creative recovery for the Great East Japan
Earthquake’s disaster areas,we will concentrate our knowledge and energy as we
continue on with our activities. We ask for your continued and steadfast support.

FAL K P
(2 S AR B ETH )

CNEES

Executive Vice President of Tohoku University
(for Earthquake Disaster Reconstruction)

Nobuyoshi Hara
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Tohoku University Reconstruction Action
Leading the restoration of Tohoku and the regeneration of Japan(vol.s)
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