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“Toward Regeneration

- Tohoku University's Mission”

At the time of the Great East Japan Earthquake
March 11, 2011, when I was still Director of the
University Hospital, the hospital ward was fortu-
nately not severely damaged, so we were able to
swiftly recover functionality regarding medical
care and treat injured people. With the motto
“Never let the hospitals at the front line exhaust”,
we worked as one single entity, dispatched doctors
to the destructed coastal region and unconditional-
ly treated patients with all our strengths.

It is almost seven years now since the catastrophe.
And although there seems to be some progress in
disaster stricken areas, I have the feeling, that real
regeneration has still to come.

When I was inaugurated as Tohoku University
President in April 2012, we consolidated all the
university's wisdom to contribute to the regenera-
tion of the region and determined to “Lead Regen-
eration and Renewal” as one objective for the six-
year term of the presidency.

We supported the restoration of the region
thre .: various activities such as the creation of
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Executive Vice President
for Earthquake Disaster Reconstruction

Director of the Institute
for Disaster Reconstruction and Regeneration Research

Nobuyoshi Hara
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Toward the “Regeneration
of Tohoku and Rebirth of Japan”

~Going Hand in Hand toward the Future~

The Great East Japan Earthquake on March 11, 2011, the combination of
a huge earthquake, the following tsunami, and the resulting accident at
the TEPCO Fukushima Daiichi Nuclear Reactor led to an unprecedented
catastrophe, which also affected Tohoku University. Ca. 569 billion JPY
worth of damages were afflicted primarily to buildings and research facil-
ities, and the university had to put considerable effort into the recovery
of educational and research activities. However, even under such circum-
stances we supported various emergency response activities as univer-
sity. First and foremost, the University Hospital supported emergency
response and medical care in disaster stricken areas, we communicated
various information regarding the earthquake and tsunami, monitored
radiation, dispatched rescue robots to the facilities of the nuclear reactor,
and members of the university utilized their specialized knowledge to
support various necessary activities after the earthquake. Furthermore,
many students participated in volunteer activities for the community.
These contributions immediately after the disaster led to the realiza-
tion, that we as a comprehensive university at the center of the disaster
stricken area had and still have the responsibility to help and lead the
regeneration of the Tohoku region as well as the restoration and sub-
sequent rebirth of Japan. Therefore, we established the Institute for
Disaster Reconstruction and Regeneration Research in April 2011 as a
cross-departmental organization and promoted various projects for the
regeneration utilizing our strengths as comprehensive university. Eight
primary projects involving Disaster Science, Community Health Care, or
Environmental Energy were initialized, as well as more than 100 individu-
al projects suggested by our members. During the seven years until now,
we unitedly collaborated with various related organizations both national
and international to lead and contribute to the reconstruction.

The projects and achievements presented in this “Tohoku University
Reconstruction Action” are the results and footprints of our efforts to
contribute to the post-disaster restauration. With the support of many
official entities such as MEXT, the Reconstruction Agency, or METI, and
utilization of internal funds as necessary, we were able to recover disas-
ter stricken areas and accomplish multiple achievements in the regener-
ation of the community. We want to express our deep gratitude to the
various ministries and agencies, corporations and organizations for their
cooperation. As a result of the primary projects, we were able to establish
a research fundament for the construction of a new societal system re-
silient to natural disasters, and implement a basis for the development of
Next Generation Medical Care “made in Tohoku”. We believe that these
accomplishments will also benefit further developments for the creation
of a new community beyond the post-disaster regeneration.

There will be no end to confer the experience and message to future
generations both locally and globally. It is of utmost importance, that this
knowledge and the resulting warnings will not be dissipated, and that nec-
essary projects will be carried on to assure the continuous development
of the reconstruction. Especially the recovery from the catastrophe at the
nuclear power plant will take a long time. Therefore, it will be essential
to promote necessary research as well as educate core specialized human
resources, to continually collaborate with local and global institutes and
organizations in the future. Together with residents in disaster stricken
areas as well as our many supporters and collaborators, we will work to-
ward restauration and the realization of a new society. We kindly ask for
you continued cooperation and thank you in advance for your support.
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Contributing to Regeneration Planning at Conferences and Meetings

Damage Status of Tohoku University

Loss of Lives 3 Students Dead (by Tsunami)

Building Damages ca 30 Billion JPY (27 Partial & 3 Total Reconstructions)
Research Facilities Damages Worth ca. 26.9 Billion JPY

Residential Damages

at Student's Homes 640 Cases of Total or Partial Destruction

Others Melting of Research Samples due to Long-lasting Blackout,
Deaths of Livestock due to Water and Gas Outage




3. 11T ASEES 572D )

What Happened 3.11

= Ak, 1SS AT S
. AE\ —HORE

201 14F3H 11 H14HEA657 75 T U 20 & R U o
B ET 5T ZF 22— (M) 9.00HENF AL,
@flb“?ﬂiﬂﬁ‘f’??) 7S EL 72, ﬂlf‘?%mo“
LIRE ] 2 H %,Lmb%%ﬂ, LETOIR W HbIHIZ
7167%¥($ [ ZEPEDIER, ﬁ?jj:mﬁvmm%%_x
7o H DB, znrﬂﬁﬁz TR EERLLLEL,
R T, B IS BAT A EE - K HREEL
AVEREEIEASHEWT o ZAUZLE G HNFEE D EBI L 770
DR RO AN %558 T AV RIUIE TR
KLFEL7

FAL R M52 - M T AP Fe il £ o 4 —CTld, A8
FELTO2E IR U OFE I BV TR 10m @
Wi D) DB -72721F Tl BRI o H
RUHENLTEOM ZHB 2 AW E DDA 72 h b,
NPT RELHEET ISR LTS,

Earthquake, Tsunami, Nuclear Power Plant
Accident ... Double & Triple Damages

On March 11, 2011, at 14:46, a magnitude 9.0
earthquake with epicentral area off the coast of
Iwate to Ibaraki occurred and strong tremors
continued for ca. 3 minutes. 30-60 minutes

after the earthquake, a tsunami incurred large
areas of the pacific coast line from Aomori to
Chiba. Some points recorded a run-up height of
over 40m and the coastal region was severely
devastated. In Fukushima, a nuclear power
plant was damaged due to the earthquake and
tsunami, cutting all power supply. As a result,
the cooling system failed, leading to a meltdown
of the nuclear reactor.

According to the Tohoku University Research
Center for Prediction of Earthquakes and
Volcanic Eruptions, a fault close to the Japan
Trench shifted over 50m, leading to a 10m shift
of an area off the coast of Miyagi, resulting in
the catastrophic earthquake.

Tohoku University Reconstruction Action

BARFIEE, AERTL—b 2-F3 7T - EIEKETL—N) . KF
FETL—b TA)ELBTL— (U ESBETL—N) D4DDTL—rp 8
DELIWIIMEL Toh), TL—MERP, VTR 1E MR EE
SEXFEHECATHEN ZRELET, ZLT RAZTED T L —ERE
DTL—bEDERIE, BEL WIS (TANRIT1) & BEETICH-
{NEBH>TWBERD D2IEFEICH TSN, TL—MEBNCLBIS AN T X
D7 1IZERL, BRRISETDEMEN RELET,

The Japanese archipelago is located in the area where the four plates, the
North American plate and the Eurasian plate (continental plates), the Pacific
plate, and the Philippine Sea plate (oceanic plates) meet. There are many
earthquakes occurring in various places such as the inland area due to the
accumulated strain. Furthermore, the boundary between the subducting oce-
anic plates and the continental plates is divided into two types: the fixed part
(asperity) and the part slowly sliding without stopping. The stress due to the
tectonic motion becomes asperity leading to earthquakes when reaching the
limit.
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Destruction due to the earthquake and tsunami
resulted in 19,575 deaths, 2,577 missing persons,
and 402,102 totally or partially destroyed
buildings (see “About the 2011 Great East Japan
Earthquake (Report No. 156)” Fire and Disaster
Management Agency, September 8, 2017).
Furthermore, due to addition of the nuclear
power plant accident, the number of evacuees
rose to 470,000 people 3 days after the disaster.
Due to the scattering of radioactive materials
from the nuclear power plant, the health of
residents in East Japan was a major concern,
also leading to sales restrictions of agricultural
products, damaging the primary sector of the
economy.

The calm and ethical behavior of disaster victims
within this unprecedented crisis was appraised
by the international community. However, the
weaknesses of the social fundament regarding
disaster risk reduction and security became
obvious, exceeding all assumptions concerning
disaster scale, damaging core functionalities of
major cities,
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Research Laboratory building(Konorihama).
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In Fukushima, a nuclear power plant was hit by the tsunami, causing wide-
spread damage. (Picture courtesy of the Fukushima Police)
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Kawauchi’s facilities as evacuation shelters.
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What can the University do?
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Tohoku University’s Efforts Immediately After the
Earthquake

Even under such conditions, although some facilities and laboratories
were damaged, Tohoku University speedily recovered, and started
various activities to contribute to the regeneration and reconstruction of
the region.

In March immediately after the earthquake, the Research Center for
Disaster Prevention started investigations and research activities, and
in April the “Institute for Disaster Reconstruction and Regeneration
Research” was established, interdisciplinary research and investigations
regarding various issues and problems. Simultaneously, individual
departments started projects to support regeneration and restoration
activities, as well as volunteer activities of students.

Actually, in 2001 Prof. Koji Minoura published an article titled “Tsunami
Disasters will be Repeated”, analyzing the Sanriku earthquake and
resulting tsunami in 868, and predicting the high probability of a
tsunami (Tohoku University Journal “Manabi no Mori” Summer Edition
2001). The catastrophe 2011 unfortunately made it evident, that such
research results were not properly shared with the entire community.
The question became: What can the knowledge of a university do with
respect to regeneration and reconstruction after an earthquake, and
what preventive and mitigating measures could be introduced. What
can Tohoku University do, as the only comprehensive university in the
world, experiencing this kind of disaster? Let's support the renewal

of Japan through creation of new values and contribute to society by
solving issues related to disaster regeneration. .. All efforts of Tohoku
University regarding reconstruction activities have this common desire.

Tohoku University Reconstruction Action
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The Research Center for Disaster Prevention organized debrief-
ings in April, June, and September 2011 as well as March 2012,
marking “One Month”, “Three Months”, “Six Months”, and “One
Year” after the catastrophe, communicating reports of investigations
and research results. At the “One Year” debriefing, the Internation-
al Research Institute of Disaster Science was established, and
international research in Disaster Science was announced in a joint
declaration.
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Support of local residents immediately after the earthquake.
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Immediately after the earthquake, the

Tohoku University Hospital accepted

patients in collaboration with disaster affected towns and villages.
Details are described in “Lives Saved by the Ishinomaki Red Cross
Hospital, the Kesennuma Hospital and the Tohoku University Hospi-
tal” (Aspect).
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Institute for Disaster Reconstruction and Regeneration Research, Tohoku University
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As the only comprehensive university in the center of the disaster stricken area, Tohoku University has the mission to contribute
to the regeneration and reconstruction of the region.

“We wish to be the driving force for the recovering and rebirth of not only the surrounding Tohoku region, but Japan itself”

In order to realize this desire, Tohoku University installed the Institute for Disaster Reconstruction and Regeneration Research,
collaborated with the government, local communities and residents, as well as various institutions and corporations, and advanced
support through 8 projects organized university-wide and numerous individual concepts summarized as Reconstruction Action 100",
Our objective could be called “Creative Reconstruction”. Whilst contributing to the recovery of everyday life in disaster stricken
communities, we continue to participate in cutting edge education and research leading to a new Tohoku and a better Japan. We
are determined to consolidate diverse knowledge and contribute to activities leading to the regeneration after the Great East Japan
Earthquake.

- . . To play a leading role in the recovery and rebirth as a university located in the center
Establishment April,2011 Purpose .
of the disaster-affected area
%Zgiﬁé’: Missions
ﬁﬁl Missionl @ﬂﬁiﬂtﬁﬂi’\@gﬁifﬁk

Contributing to Post-disaster reconstruction and regional
regeneration

Creating a multidisciplinary center of excellence for post-
disaster reconstruction

PLE2 Mission2  SEEMERUZE T A WIFEB SR

Establishing a cross-disciplinary research organization to
conduct problem-solving projects

B3 Missions A EPRE B 2 T SRR CRERE IR DL 70 D 2 7 MR

(« E{E %ﬁﬁiﬁf;ﬁﬁ%ﬁ% Organization Chart

FEAE T (7 558 A5 L P 24 P ) W B3Iy AU Ml 7B Y 27 b Tohoku University Priority Projects
Director / Executive Vice President for
Earthquake Disaster Reconstruction

‘ 800)70‘:,‘:/“-1-7]\ Eight Projects
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£ETing commitice International Research Project on Disaster Science Tohoku Marine Science Project
\ 2. P S T Y2 /b 6. JHECIABE I B - B A 70 Y 2 s b
jﬁ ﬁi Project for the Reconstruction of Community Health Care Nuclear Decommissioning and Environmental Restoration Project
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Planning and Promotion Office Project for Environmental Energy Regional Industries Restoration Support Project
Chief / Director AEHCBEERE OV 22k 8. BIBLE S E 7T Y 2k

ICT Reconstruction Project Industry-Academia Collaboration Development Project for Reconstruction

® {4 Planning / Promotion
® WAL 22T Liaison W R BIRZE A7 10 27 b Tohoku University Member’s Projects
® [{i#hk¥E15 Public relations

© EPE P Progress management

® VRV LM Organizing a symposium
® A% Overall coordination

@@77 ‘:/3‘/]_004_ Reconstruction Action 100+

More than 100 various voluntary projects
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% April 2016 Appoint the Executive Vice-President for Earthquake Disaster Reconstruction as Director of the Institute (formerly led by the President himself)

% September 2017 Reorganize the “Project for Decontamination of Radioactive Materials” to the “Nuclear Decommission and Environmental Reconstruction Project”.
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Tohoku University’'s Main Projects for Regeneration and Reconstruction
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Selection of Tohoku University projects as part of “Leading the Reconstruction of Tohoku and the Rebirth of Japan”.
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Main projects of Tohoku University toward restoration and regeneration.
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12 Tohoku University Reconstruction Action

The Great East Japan Earthquake at 14:46
Headquarters for Disaster Countermeasures
Accepting patients at the Tohoku University Hospital

from the disaster stricken areas

Emergency damage assessment of Tohoku
University’s Facilities

The Tohoku University Hospital dispatched medical
care teams to the Ishinomaki Red Cross Hospital, the
Kesennuma Hospital, and the Ishinomaki area together
with supplies and medical equipment

Termination of all lectures and conferment
ceremonies, as well as press release regarding entry
examinations, freshmen admission, and admission
ceremonies

Web page for emergency contacts.

“Tohoku University Regional Restauration Project
‘Haru™ established by volunteers of Tohoku university

Organization of an investigative research project for
regional industry regeneration

Web page for disaster support by Tohoku University
student volunteers

Emergency debriefing one month after the Great East
Japan Earthquake

Tohoku University activity announcement & partial
resumption of lectures

Lifeline restauration within the university’s perimeters
Establishment of the Institute for Disaster
Reconstruction and Regeneration Research
Establishment of the Center for Community Health
Entrance ceremony at each faculty and graduate
school

Start of all lectures

Establishment of the Office for Tohoku University
Student Volunteer Support

Activity debriefing three months after the Great East
Japan Earthquake

Dispatch of the rescue robot “Quince” to the
Fukushima nuclear power plant

Organization of 7 priority projects by institutes

Tohoku University Restauration PR Campaign
“Striding Forward - Tohoku University” (~March 31,
2012)

Former President Inoue and U.S. Ambassador John
V.Roos exchanged thoughts on the development of
regenerative activities

Start of comprehensive radiation exposure
assessments of disaster affected animals
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Spirit of Tohoku University 2011.3.11
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German Ambassador Volker Stanzel visited Tohoku
University and exchanged thoughts on collaborations
regarding education and research activities after the
catastrophe

Activity debriefing six months after the Great East
Japan Earthquake

Special session with Akira lkegami “Starting over
from Japan’s ‘second ruins’ - Issues which cannot be
postponed”

Establishment of the Research Organization of
Electrical Communication

Disaster Prevention and Japan Rebirth Symposium
“What kind of Earthquake was the Great East Japan
Earthquake 20117?”

Collaboration Agreement of Kobe University and
Disaster Science Laboratories of Tohoku University

UN Day @ Tohoku University “Recovery and
Regeneration from the Great East Japan Earthquake -
Messages from Tohoku to the World”

International Symposium “Regeneration and Recovery
after the Catastrophe”

Joint research agreement with Sendai City and
Tsukuba University regarding alga biomass

Green energy research development symposium
toward the regeneration of Tohoku

Collaboration agreement with IBM Japan (Risk
assessment of mega earthquakes & tsunamis)

Los Angeles Mayor Antonio R. Villaraigosa visited
Tohoku University and exchanged thoughts with
former President Inoue on the “TOMODACHI Fund” as
well as collaborative activities after regarding disaster
recovery.

Establishment of the “Tohoku University ‘Striding
Forward’ Scholarship”

Establishment of the Comprehensive Education Center
for Community Medicine

Collaboration agreement between the National
Institute of Information and Communication
Technology and Tohoku University

Establishment of the Tohoku Medical Megabank
Organization

Disaster Experience Project Toshinroku “Listening
and Writing The Disaster Experience - The 3.11.
Experience from the Eyes of 90 Tohoku University
Members”

Debriefing by Tohoku University one year after the
Great East Japan Earthquake

Spirit of Tohoku University 2011.3.11

One-year memorial symposium of the Great East
Japan Earthquake “Disaster Recovery and Social
Businesses”

Establishment of the International Research Institute
of Disaster Science

Installment of the Resilient ICT Research Center
within the Research Organization of Electrical
Communication

Opening ceremony of the International Research
Institute of Disaster Science and joint declaration with
national and international collaborating organizations

Relocation of the Clinical Skill Laboratory

Reorganization of the 7 priority projects by the
institutes into 8 projects with the amendment of
“Project for the Decontamination of Radioactive
Materials”
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2011.10.24

2012.01.19

2012.03.11

2012.05.23
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Tohoku University’s Main Projects for Regeneration and Reconstruction
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Tohoku University Reconstruction Action

Comprehensive collaboration agreement with
the Japan Agency for Marine-Earth Science and
Technology (JAMSTEC)

Establishment of the Technological Research Center
for Early Living Environment Recovery

Opening the Tohoku Medical Megabank Organization
Community Support Center in Ishinomaki

Opening the Tohoku Medical Megabank Organization
Community Support Center in Kesennuma

NHK regeneration support ““Toward Tomorrow’ at
Tohoku University”

Opening the Tohoku Medical Megabank Organization
Community Support Center in lwanuma

Michael Sandel Special Classroom @ Tohoku
University “Let’s Talk about Restauration”

Establishment of the Disaster Management Promotion
Office

Symposium of the Institute for Disaster Reconstruction
and Regeneration Research “Toward ‘Leading the
Reconstruction of Japan™

Cooperation agreement with the Tohoku University
Consumers’ co-operative regarding mutual support in
cases of disasters

Cooperation Agreement of the 7 national universities
in the Tohoku region in cases of disasters

Cooperation agreement of Tohoku University and
Iwate Medical University regarding collaboration with
respect to the Tohoku Medical Megabank Organization

Opening the Tohoku Medical Megabank Organization
Community Support Center in Tagajo

Adoption of a project by the School of Engineering to
the Qatar fund “Qatar Friends Fund” which financially
supports the regeneration of disaster stricken areas

Publication of “The Great East Japan Earthquake
Records - Tohoku University”

Symposium of the Institute for Disaster Reconstruction
and Regeneration “Toward ‘Leading Reconstraction of
Tohoku and Rebirth of Japan’

Collaborative cooperation agreement of Tohoku
University with the Japan Atomic Energy Agency

Establishment of the Tohoku Agricultural Science
Center for Reconstruction

Public announcement of the “Disaster Mitigation ‘YUl
Project”

The U.S. Prudential Foundation announced the
financial support of Regional Innovation Producer
School graduates in a ceremony

Completion ceremony for the Tohoku Medical
Megabank Organization facilities

Opening ceremony of the Tohoku Qatar Science
Campus Hall

Reconstruction of the Graduate School of Agricultural
Science Field Science Center (Onagawa Field
Center)

2013.02.11

2013.02.22

2013.03.09

2013.04.25

2013.05.01

2014.03.09

2014.07.30

08.20

09.02

10.01
11.10
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Tohoku University’s “Fundamental Research and Core
HR Education Program for Decommission of Nuclear

Reactors, Maintenance of Structural Building Integrity,
and Disposal of Nuclear Waste” was selected by the

Fundamental Research and HR Education Project for
Safe Decommission and Related Measures

Opening ceremony of the Material Solutions Center

Installment of the Safety Confirmation System

Completion ceremony for the International Research
Institute of Disaster Science facilities

2015
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03.15
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11.05
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The Third World Conference on Disaster Risk
Reduction

Reconstruction Symposium “Messages from Tohoku
University ~ Connecting the Lesson from the Disaster
to the Future”

Establishment of the Global Center for Disaster
Statistics

Publication of “After the Third World Conference on
Disaster Risk Reduction ~ Ongoing Projects of Tohoku
University”

Establishment of a Tohoku University Venture “Tohoku
Magnet Institute”

2016

03.01

03.08

04.01

04.16

06.02

12.01

2017
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Installation of the Disaster Prevention & Operation
Continuation Plan

Symposium of the Institute for Disaster Reconstruction
and Regeneration “Hand in Hand Toward the Future ~
5 Years after the Great East Japan Earthquake”

Clarification of regulations to reinforce functionality of
the institute

Inauguration of Executive Vice President for
Earthquake Disaster Reconstruction Nobuyoshi Hara
as director

Establishment of the Research Center for Remediation
Engineering of Living Environment Contaminated with
Radioisotopes

Start emergency investigation of the Kumamoto
Earthquake

Establishment of steering committee

Establishment of the Center for Fundamental
Research on Nuclear Decommissioning

03.09

09.11

11.25
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Symposium of the Institute for Disaster Reconstruction
and Regeneration Research “The Power of the Next
Generation ~ Creating the Future”

Reorganization of the Reconstruction Action 100"
projects “Center for Fundamental Research on Nuclear
Decommissioning” and “Tohoku Agricultural Science
Center for Reconstruction” as priority projects.

First “World Bosai Forum - International Disaster and
Risk Conference 2017, Sendai”

2014.11.10

2015.03.14

2015.03.15

20.15.10.14

2015.11.05

2016.03.08

2017.11.25
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Projects of the Institute for Disaster Reconstruction and Regeneration Research
5 A WL A B 5T DAVFA
, FERME S VAR T LD Bl fie ; ~ 3
. | . | 2013% [EAEENOEE|#EHLT
The Disaster Reconstruction and Regeneration Symposium 2013 Toward “Leading Reconstruction of Japan”
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The Institute organizes one symposium every year to report on the progress of projects and promotes the wiu:f it‘j D/lm\}\/\]j— 2:5:( RJ1 wii‘w )
collaboration and cooperation with local and global organizations. In order to overcome various difficulties COBFIARE DT i 00, S RORAK 5 MFF 0B zﬁffﬁgﬁiiﬁ;iiﬁ
in the disaster stricken areas, as well as to utilize the characteristics and resources of the region, Tohoku BERTHBLIL 720 BHIE, BB, 423, 7(%55141'*%& Eiﬁ;g HX?;‘% -
University communicates the “Creative Reconstruction” toward the development of a new Tohoku and EHI20044 DI TR 7R B RO R S E B - - .
Japan via necessary research and education of future generation human resources. BB D AMA RS 770 ' 82070V 1IN
OKERIZEFMTTHEE
Almost exactly two years after the Great East Japan SeEpemmmamE I A
Earthquake, on March 9, 2013, the Symposium “Toward Qi EEBEEE
‘Leading Reconstruction of Japan™ was organized at the HaEERMEL 4—& RE FE
Sendai Garden Palace Hotel President Satomi, who also FXF A XHN R LA e
held the post as Director of the Institute at the time, ABEITXILF—
greeted the participants and made opening remarks, after BIERSHREE ME s
which ;epresentgti_v_es of in}iiividlli?l proi'le_cts regoﬁed the DEREEEEE
state of eac! actl_vmes to.t e public audience. Project BEEEHRMEE R EE
partners supporting the different programs also presented _
their recommendations for future improvements. Ca. 200 1450 K@
participants from local communities, corporations, and affiliate 15:05 ORI IHYALIUR
organizations gathered, displaying a strong interest in the BYmEsgE KB BiE
activities of Tohoku University regarding the reconstruction OMEE G Bt
progress after the catastrophe. (RI2) TEMERST S5 =5
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Presentation by Executive Vice President Hara. Expert Panel Discussion. @i{tﬁﬁ@%{ﬁﬂﬁiﬁ
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Participants at the Symposium.

XNV T — (K ERZEREMZER)

Campus Tour (International Research Institute of Disaster Science).

Tohoku University Reconstruction Action

BRERICLIRE

Opening Remarks from President Satomi.
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Projects of the Institute for Disaster Reconstruction and Regeneration Research
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2014 Toward “Leading Reconstruction of Tohoku and Rebirth of Japan”
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On March 9, 2014, the Symposium “Toward Leading
Reconstruction of Tohoku and Rebirth of Japan™ attracted
ca. 200 participants from local communities, corporations, and
affiliate organizations. After opening remarks from President
Satomi, Director Komatsu of MEXT's Bureau for Research
Promotion, President Fukuda from Kobe University, and
Miyagi Vice Governor Miura addressed the participants.
During the symposium, representatives from individual
projects reported on the activities, and screenwriter and
keynote speaker Ms. Uchidate expressed the necessity of
“technique” for reconstructive progress in her talk titled
“Tohoku’s Spirit, Technique, and Strengths ~ How to be
Japan's Yokozuna". Sendai Mayor Okuyama also gave a

talk, presenting the activities toward the “Third UN World
Conference on Disaster Risk Reduction” to be organized in
Sendai the following year. Simultaneously, the “Reconstruction
Action Project Exhibition” introduced diverse efforts for
restauration.

BINT —ZDF

Presentation Booths at the Symposium.

Tohoku University Reconstruction Action
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2015 Messages from Tohoku University ~ Connecting the Lesson from the Disaster to the Future
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President Satomi with UN Secretary-General Ban Ki-moon.

SHAMRICEZHE
Talk of Director Imamura.

On March 15, 2015, the symposium “Messages from
Tohoku University ~ Connecting the Lesson from the
Disaster to the Future” was held at the Tokyo Electron
Hall Miyagi as public forum part of the Third UN

World Conference on Disaster Risk Reduction with ca.
1500 participants. In the beginning of the symposium,
Secretary-General Ban Ki-moon expressed his
expectations of Tohoku University and the more than 100
reconstruction projects. Afterwards, 3 panel discussions
with the project organizers of the 8 priority projects,
Prof. Andrew Gordon from Harvard University, and Vice
President Hashimoto from IBM Japan were held with the
topics “Catastrophes and Disaster Mitigation”, “Industry
and Everyday Life”, and “People and Health Care”.

After the introducing words of President Satomi in the
afternoon session, Director Imamura and Prof. Hino from
the International Research Institute of Disaster Science,
and Prof. Ishi from the University Hospital gave talks on
their findings.

IXRIVT ARy 3
Expert Panel Discussion.
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Participants at the Symposium.
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ANTAZN 22O TALER] Imamura of the International Research Institute of Disaster
A-TAF—F- Science titled “Megatsunami 311. Memories for the Future”
EXRARREE (MREEE (BEEMEERY)) 4 Th " ized rior o th
FHE E was presented. The campus tour organized prior to the
. symposium gave the collaborators of Tohoku University an
iﬁgﬁﬁﬁﬁjﬂ“}l Sh A EERIHE L 4—E insight of the university campuses as well as the different
BEE AR research facilities. Furthermore, the achievements of the 8
HEEFRBBE/ODIIN FIXTADI- AN IHEER priority projects and Reconstruction Action 100" projects
(17 N 4 were displayed at a special exhibition.
RHEEBIMRTOVIIN EERERNEREHME L 4—F
AH BE
HETEYEBTRHERTODIIN MEESMEFR R
B 2
Rl ERER
Displays at the Special Exhibition.
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Projects of the Institute for Disaster Reconstruction and Regeneration Research

20175 [RKzRh&ET DRERDT]

2017 The Power of the Next Generation ~ Creating the Future
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On March 9, 2017, the symposium “The Power of the Next
Generation ~ Creating the Future” was held at the Multimedia
Education and Research Complex in Tohoku University's
Kawauchi Campus with more than 300 participants. 6 years
after the Great East Japan Earthquake, the next generation
of young leaders continuing the regeneration process in

the future was one main concern. The situation regarding
the regeneration and reconstruction of the Tohoku Region
and the rebirth of Japan was widely presented to the
community, since the participation of many young people in
reconstruction projects is necessary for future developments.
After the opening remarks by President Satomi, guest of
honor Deputy Director Taiji Nishiki from MEXT's Academic
Organization Division of the Bureau for Research Promotion
gave a talk. Executive Vice President Hara reported on
Tohoku University's Reconstruction Actions and explained
future developments and Rakuten Baseball Team President
Yozo Tachibana introduced the necessary contributions of
the next generation regarding various businesses unfolding
in the Tohoku region. Finally, young researchers of the
university involved in the institutes projects discussed their
experiences and efforts after the disaster, as well as future
expectations.
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Speech by Rakuten Baseball Team President Yozo Tachibana.
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Contribution to the Third UN World Conference on Disaster Risk Reduction

Eﬁﬁﬁéﬁﬁ‘%gﬁ Elx What is the UN World Conference

on Disaster Risk Reduction?
FEIS B 5t e IR 7B b 2 e 5 2

The UN World Conference on Disaster Risk Reduction,
HFEOSER T 1 R A FRIZ19944E | 431 I

Is an international conference organized by the UN to

REUETH C, S 20 25 5R 13 20054 1.2 T i I = 75 TR promote strategic plans for disaster prevention. The
EXNTEY., F2n R A5 B W CER A7 S0 L first world conference was organized 1994 in Yokoyama,
B A sgfeEx the second was held in Kobe 2005, where the “Hyogo

ALRSCHA LUHATEIREL (HF A) 2005-2015] A% Framework for Action (HFA) 2005-2015" was formulated

N7z as international disaster prevention guideline.
53101 HE R xR 20154F LA D 7222 [EIBE A S Pl The third world conference was held 2015 in disaster
BEEET D80, 2015453 F14H S 18HOS5H . BEHA K stricken Sendai over 5 days from March 14, 2015, to

B OB S HCH D E IR ST CRIE SN EL 77, i March 18, 2015, in order to formulate a new framework

for international disaster prevention. On the final day, the

HIZI320304F FTO AR OB ié%t%ﬁﬁ?ﬁ GEEES “Sendai Framework for Disaster Risk Reduction 2015-
DA &% BAZEIZ R L 72 [l B SEM42015-2030] A3 2030” was successfully adopted, presenting guidelines for
BRIREN ., IR j;ﬁ%[/ibfgo the mitigation of death rates and economic damages.

OFALKZEDEE Tohoku University Participation

RAARKXEK SRS -

Exhibitions Poster Exhibitions Study Tours

Great East Japan Earthquake

Forums Symposia, Seminars

LHFER EREFEESER ENEFERE R E R 43 ERE AR 45
Organized Totally Domestic Organization Domestic Organization Domestic Organization Domestic Organization
ARESIHEL KESIHER REBIHER RESIEE ARESIHE
TU Participation TU Participation TU Participation TU Participation TU Participation

2 35 15 8 A

XEAFFEEEBIIIIAET Web =2 =8, /NT Uy I 74— LTATILENRBICATAN TOWET, 4. EEFEPBHOEFETHEBRIERDHZEE
AT TOVET,

»*Number of domestic organizations are from the Sendai City Homepage and counted independently from the public forum programs.
The organization is counted as domestic If the secretariat is located in Japan although the organization itself is international.

RARAEBKMET+—TL(BRBRDHEE) BR(RIKRFERT 722 BR) 2871 —Y 7 — (K ERZEBER )
The Great East Japan Earthquake General Forum Exhibition (Tohoku University Reconstruction Ac- Study Tour (International Research Institute of Disaster Sci-
(Presentation by President Satomi). tion Exhibition). ence).
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PROJECT 1

KRECRFERFEMAEET O VB

International Research Project on Disaster Science

AFIF2011E3A11BORBAKREKICKIL S, Hit A TEROERTRED FAIN TOASHEFHEICHEAT
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FERR-HROKRKEEROERARAKBKOBREEZEEL. KEMR ISR EZRIFTL . FHERLE - EXKEEARE
AB70. 2012F4 . RZRFHF = HFZEHMAEREL T [ KERFZEREMZEE (IRIDeS:International Research
Institute of Disaster Science) | #3%&L%L 7=,

KERZEEMAFADPHE T Z2EAKEREMREIL. BaTR. KEORE. HEOREK. BN, &IH-EE, FRA
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TWET, T REAAREXROBERICEATIMEDOAES5Y . BERIADBERKERNFMEORRELSIHAIAA. B
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A7ODIIRNTIE. ZOIvIavzEx. BIRSOMEEE. BERE -, #ERRARESEREL. XREXRDIE
RZMA . TDODEBFI TEHEMEICERIEA TOET,

Tohoku University was already involved in Disaster Risk Reduction Research prior to the Great East Japan Earthquake of
March 11, 2011. Although an earthquake off the coast of Miyagi was predicted and some measures were implemented, the
magnitude was far beyond anything expected, becoming a composite “Low Frequent Mega Disaster” of earthquake, tsunami,
and nuclear power plant accident, revealing the flaws, weaknesses, and limits of traditional science and technology systems.
Based on our experiences of the historic catastrophe of the Great East Japan Earthquake, we renewed our disaster and
emergency response policies in order to prepare for the next new mega disaster and established the International Research
Institute of Disaster Science (IRIDeS) as interdisciplinary research organization in April 2012.

Natural disaster research promoted by IRIDeS considers the disaster risk reduction beforehand, the happening of the disaster,
the spreading of the destruction, the emergency response, recovery and regeneration, and further preparations for future event
as one disaster cycle, analyses the phenomena of individual processes, and aspires to generalize and integrate the lessons
and experiences in a scientific way. Furthermore, we consider not only the knowledge from the Great East Japan Earthquake
and the recovery process thereafter, but also other national and international natural disaster research and merge them with
our findings to establish a result as complete as possible to be implemented into policies of the communities. We consider the
studies for smart integration of preventive measures utilizing lessons and experiences into society as a whole to be “Practical
Disaster Risk Reduction Science” and the creation of academic value of this field to be our mission.

During the course of this project we collaborated with national and international research institutes, related enterprises and
organizations, as well as disaster stricken communities to promote versatile research across academic borders in seven fields.
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2011 9  HAAXAEBKT—H1TT7OTIIN [HEDESHE | ANIEIEE)

Start of the Great East Japan Earthquake archiving project “Michinoku
Shinrokuden”

2012 3 BBUNILKRTYL [0 OE ] FiE (LIREERE)

Story-tellers’ symposium “Kataritsugi” (passing on) (annual event thereafter)

RIAKFICLZRAFKRBIN FREIRES

Emergency debriefing 1 year after the Great East Japan Earthquake

4 KEMFZERZA (RIDeS) 32
(AR FIFHER)

Initiation of the International Research Institute of Disaster Science (IRIDeS,
Prof. Hirakawa as first Director)

7 EFRREESFE in RALSFEICSH

World Ministerial Conference on Disaster Reduction in Tohoku

9 EBERAFFEAFHE (APRU)
BRAKEBUY—F -2 LRI LRE
Eighth Natural Disaster Research Symposium of the Association of Pacific
Rim Universities (APRU)

2018 1 FRAKXRKEBRT—HATEES KD DLEE (LIEEERFRE)

International Symposium on Great East Japan Earthquake Archives (annual
event thereafter)

2~ ZEEMIENIDONDEAKE
EHIRHICET IR EERE

Cooperation agreements with nine communities e.g. Tagajo

3 RAFXKEBHK2EFL LRI LGE

2 Year Commemoration Symposium of the Great East Japan Earthquake

[£&37] TREBELTOI I AALDREKFIR] FR

“Disaster Risk Reduction Notebook for Families” Community activity project
“Power to Survive”

6 MERREEFH(ELL [RAFKEXKEHH 2] 2 Lz

Publication of research outcomes “Analyzing the Great East Japan Earthquake”

2014 3 REAXRKEXIBAEI LRI LEME

3 Year Commemoration Symposium of the Great East Japan Earthquake

4  KEMZEFMZEAHGGIRE GBMR SHMZHR)

New administration of IRIDeS (Prof. Imamura as second Director)

9 BEIHFHF v/ SRKERFEEMAEFRDOE T

Construction of the IRIDeS building at the extension of the Aobayama Campus

2015 3  ZEIEEERSK R (WCDRR)

3rd UN World Conference on Disaster Risk Reduction

4 KEGEIO-NIEa—RE
Establishment of the Global Center for Disaster Statictics

11 FRALMARFFAHELUZFEOBAREISEMACER D
AFETL—MREDFECH R THH TR

First success in measuring the speed of tectonic plate movement of the
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2016

2017

3

4~

3

11

pacific plate in the Japan Trench after the Great East Japan Earthquake

REAKREXEEFL KT LFME

5 Year Commemoration Symposium of the Great East Japan Earthquake

REAMERSRAELRENOTIECER

Collaboration and support of emergency investigations and recovery after the
Kumamoto earthquakes

RARKEBKOEEL RV LRIE

6 Year Commemoration Symposium of the Great East Japan Earthquake

E1E [HFREIK T+ —F LKA RZI=F@IE |
First “World Bosai Forum / International Disaster Risk Reduction
Conference in Sendai”
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The Global Center for Disaster
Statistics

As one contribution to the Sendai Framework for
Disaster Risk Reduction approved by the Third UN World Conference on Disas-
ter Risk Reduction, we collaborated with the UN Development Programme and
established the “Global Center for Disaster Statistics” in April 2015. This center
collects disaster related information on a global scale, archives and analyzes
it, and utilizes the results for policy recommendations as well as technological
support, contributing to the disaster prevention and risk
it wo eciabished a stte of the a1 database yaing 2015 EIE S
] ‘ ! _ N 2—DFEBRERR
a cloud system and started pilot projects in Indonesia, Official announcement of the
Myanmar, Philippines, Cambodia, Sri Lanka, the Mal- Global Center for Disaster
dives, and Nepal. Statistics in March 2015.
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Opening of the Wolrd Bosai Forum.

MREEKTH—ZLo0-22 T
Closing of the Wolrd Bosai Forum.

1 The World Bosai Forum/International Disaster Risk Conference 2017 in Sendai

The international disaster prevention guideline “Sendai Framework for Disaster Risk Reduction” was approved in 2015 at the Third UN World Confer-
ence for Disaster Risk Reduction held in Sendai. It was deemed necessary to not only progress national disaster prevention and risk reduction meas-
ures, but also reinforce international cooperation with global communities, to lead the implementation of important contents.

As part of our activities, we cooperated with the International Disaster and Risk Conference in Davos, Switzerland, and decided to organize the World
Bosai Forum/ International Disaster Risk Conference 2017 in Sendai once every two years. Director Fumihiko Imamura from Tohoku University’s Inter-
national Research Institute of Disaster Science acted as chair for the executive committee for the First World Bosai Forum which was held November
25~28, 2017, at the Sendai International Center as well as Tohoku University’s Hagi Hall.

Roughly 50 sessions and 100 poster presentations were organized, discussing disaster risk reduction on an international stage. Over 900 participants
of private or public organization interested in or related to disaster risk reduction came not only from Japan but also from more than 40 countries and
regions from all over the world, debating the current policies and practical solutions for issues related to mega disasters together with members of
local communities, and aspiring to create ideas for new policies and recommendations. Furthermore, the “Bosai National Conference” as well as the
“Disaster Risk Reduction Industry Exhibition” were held simultaneously with a total of ca. 11,200 participants, making the entire event a great success.
The collaborating “International Disaster and Risk Conference Davos” will be held in Switzerland in August 2018, and the next World Bosai Forum is
planned in 2019.

| RRFERVURESDRERE

REFRERICE RGPS D B STV D) EREL. FMICECHR T 2L EN HYUET, IRIDeS T3 B2FREEEMRL. Z0HE
RETRICHRICREL. FENICKEMRERD EEL,

CNETICHE-EFEMKEF(2013), 74UEAZHITBE R30S/ 1T (2013), ILFRMK E(2014). REFEALEBHE(2014), 1/ ¥—)L-
JILAHEE(2015), BIR-RALZRM(2015). #EAMHEE(2016). B B IR AHE-#K(2016). AMALEFZRM (2017)ICRIL T R THERIFARE.
BEDDI. MREHSRETIRES. MEBDENEEDLEEERL. HP ETORRICARLEU = £ ZOMBELNEELL NIV TR E
LTHENEESD, KEFRFDRRICES T ML ERREEOHToVET,

I Emergency Investigations and Reports

In the event of a disaster, it is necessary to investigate what happened (is happening) on site and take detailed records for further actions. At IRIDeS
we conducted emergency investigations and communicated the results to the communities, progressing the interdisciplinary aspect of disaster science.
So far, we conducted emergency on-site investigations in the events of the storm disaster in Akita and Iwate (2013), the typhoon No.30 “Haiyan”
(2013), the storm disaster in Yamagata (2014), the earthquake in northern Nagano (2014), the Nepal earthquake (2015), the storm disaster in Kanto/
Tohoku (2015), the Kumamoto earthquakes (2016), the Fukushima earthquake and tsunami (2016), and the storm disaster in northern Kyushu (2017).
We assessed and analyzed the damages and reported our findings to the communities as soon as possible and published the results on e.g. our web
page. A more detailed analysis was also put together in form of an academic publication, communicating necessary information and contributing to the
scholastic development of disaster science as well.

TAIECBRN IR E
Emergency investigation after the typhoon No. 30 “Haiyan” in the Philippines.

REA MR ERE

Investigation of faults at the Kumamoto earthquakes.
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Disaster risk reduction education in Kota Banda Aceh, Indonesia.

I Global Activities Commemorating the “World Tsunami Awareness Day”

The UN General Assembly designated November 5 as World Tsunami Awareness Day in December 2015. The International Research Institute of Dis-
aster Science started global awareness activities in 2016 commemorating the first “World Tsunami Awareness Day”. In cooperation with the University
of Hawaii at Manoa, we organized the “Communicating Disaster Science” pre-event of the “World Tsunami Awareness Day” at the University of Hawaii
in September, with keynote lectures on the analysis of the Great East Japan Earthquake Tsunami and various other presentations, premiering the doc-
umentary film “The Great Tsunami in Japan: reflecting on the 2011 disaster” on an international stage (produced by NHK Media Technology and super-
vised by Director Fumihiko Imamura).

Furthermore, we analyzed global tsunamis of the last 400 years generated by earthquakes, visualized them with the Geographic Information System (GIS),
and published the results internationally on the “World Tsunami Awareness Day”, receiving high amounts of publicity from the media including the pres-
entation on the web page of the UN Office for Disaster Risk Reduction (UNISDR). Additionally, we organized a live video conference at the Tsunami
Museum in Kota Banda Aceh on November 24, connecting Kota Banda Aceh, Sendai, and Ishinomaki and educating on disaster risk reduction.
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Publication of “Analyzing the Great East
Japan Earthquake” (2 Volumes)

Researchers of Tohoku University went to disaster strick-
en areas immediately after the earthquake, analyzing the
mechanism of the Great East Japan Earthquake and the
subsequent giant tsunami, assessing the damages by the
catastrophe, providing medical care to local communities,
and supporting disaster stricken areas as much as possi-
ble. In June 2013, the International Research Institute of
Disaster Science summarized the activities from an aca-
demic point of view and published the report “Analyzing
the Great East Japan Earthquake” (2 volumes total, Akashi
Books).

RIS A FF iR OBRAE
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Mechanisms of Mega Earthquakes from
Observations of the Great East Japan
Earthquake and Geological Surveys

In the event of the Great East Japan Earthquake 2011, we
observed seafloor movement associated with the mega earth-
quake for the first time in history. Continuous observations in
the following years showed complex long-term deformation af-
ter the earthquake as well. We shared the valuable observation
results with other national and international research institutes,
searching for ways to predict possible mega disasters in ad-
vance. Furthermore, we examined the tsunami debris and the
sedimentation history at the coastline over the past several
100000 vyears, and aspiring to clarify the mechanism behind
the occurrence of mega earthquakes by comparing our findings
to the data of the Great East Japan Earthquake.

HETFE

Installation of seafloor sensors.

BEMREE

Post-seismic deformation observed.

| #FL U [TRE s E LR

UTIWEA L3 —om etV TR EICREL T S THIER T 57/:00E v/ 7—
BRI TN T+ — LAOBIRICBVBATOET, TAN—H I Xt 2—RUBEBZAERE
HETHEL TWBUTILEA LGERRK TR 2T Lt 2017E11 BLIARBEIRF DK E 1528
A7 LOWE TR CGEAZRIBL VT,

New Tsunami Inundation and Damage Forecasting using Super Computer
SX-ACE

We established a new real-time tsunami inundation and damage estimation system by fusion of
real-time numerical modeling and geo-informatics, in cooperation with the Cyberscience Center,
Graduate School of Science, and private sectors. The system was launched as a function of the
emergency response of the Japanese Cabinet Office in November 2017.

ZA—/X—=02E21—%—SX-ACE CRKFEIEITIVIaL—>ar
Inundation simulations by the vector supercomputer SX-ACE.

EERRKTFABE (GHE) DRIV > T b,
FROE SR EEEE )L

Example of mapping results at the test bed in
Kochi. The red pins represent tsunami evacuation
buildings.
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I Elucidation of the 1611 Sanriku Earthquake in Collaboration of Social and Natural Sciences

Social science and natural science researchers from different fields aspired to clarify the truth of the 1611 Sanriku Earthquake in interdisciplinary
collaboration. Cooperative research analyzing historical documents and tsunami debris, and calculating simulations led to a comprehensive under-
standing of the earthquake 400 years ago, displaying a similar scale of the earthquake and subsequent destruction by a tsunami.

BEEEOYIaL—-Va
Simulation of the tsunami propagation.

HIE [BRAT R E%]

Historical document “Records of the Sunpu Government”.
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Development of a 3D Simulator Reproducing the Run-Up of the

Tsunami

We developed a three dimensional
tsunami simulator in collaboration with
Fujitsu Ltd. capable to reproduce the
flooding process of the tsunami in urban
areas and running upstream in detail.
The damage by tsunamis is predicted
with high precision via simulation of the
complex flow after the earthquake and
the wave breaking along the coastline
as well as the behavior of the overflow
upstream. This research combines the
two dimensional simulation technology
utilized for the calculation of the wide
spread arrival times of a tsunami from
the origin to the coastline developed by
Director Imamura with the three dimen-
sional fluid simulation technology by
Fujitsu and accurately displays how the
tsunami floods the coast and complex
urban areas, running upstream. 3DY3aL—%—

3D simulations of a tsunami.

| TEFDBICERS3.1172KRK]

12 8—Foh L CRAARBKOFEDHEINS
EARLTOET, REBH0- SIS OB
BERBIET RAKKEK DEROBECBEL
ERBT BN TEET,

“3.11 Tsunami Inundation Visible to
the Human Eye”

The height of the inundation from the tsunami of
the Great East Japan Earthquake can be viewed
online, presenting a bird’s-eye and a worm’s-eye
view of the event, for people to get a feeling of
the threat that hit communities at the time of the
catastrophe.
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Analyzing the “Power to Survive Catastrophes”
utilizing Neuroscience

We aspired to analyze and clarify the mechanism of “power to live
with disasters” from a neuroscientific point of view. Asking 1412 sur-
vivors of the Great East Japan Earthquake and analyzing the survey,
we concluded that individual character, mindset, or habits are es-
sential to endure a catastrophe and summarized the results as eight
“powers to live” (e.g. “leadership”, “problem solving”) being relevant to
overcome threats and difficulties at times of disasters.
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Mitigating Disaster Related Stress for Psychological
Health Care

By conducting surveys in disaster stricken communities, we clarified
the impact of the Great East Japan Earthquake on the mental health
of local residents and disaster related stress, determining necessary
measures as well as issues for an early recovery. Furthermore, we
analyzed the damages and lessons of psychological health care insti-
tutions, and used our results to advance mental health care policies
at times of disas-

ters and properly

prepare psycho-

logical health

care institutions

for future emer-

gencies.
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Integrated Multi-dimensional Visualization System
for Information about Disaster Science

We accumulated and combined various research achievements and
outcomes of different research areas regarding natural disasters as
disaster science information, processed the results as stratified visual-
ization, and thus progressed the importance and capabilities of disas-
ter science to a new level, ready for systematic practical disaster risk
reduction as well as being a visible platform for the construction of a
resilient, buoyant society system.
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3D model of
collapsed levee.

FRI2L—a>
Snow avalanche simulation.
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I Passing on Disaster Memories

Analyzing the memory and the heritage of the experience to future
generations from a
folkloristic point of
view is one impor-
tant task for us. In
the Sanzengouchi
area of Ohtao, Naga-
saki, there exists the
tradition of “Nenbut-
su Ko Manju” (Bud-
dhist Prayer Buns),
retaining the memory
of the landslide dis-
aster 1860, and in
Taishobashi, Osaka,
the “Jizo Bon” keeps
the memory of the
1854 earthquake
and tsunami. Com-
memorating the dead
taken by disasters
on a regular basis is
also a way to pass
the experiences and
lessons of disasters
on to future genera-
tions.
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Medical Care Support as Member of Tohoku
University Hospital’s Disaster Medical Assistance
Team

To save as many lives as possible, Asst. Prof. Hiroyuki Sasaki from
the International Research Institute of Disaster Science acquired
a license as a member of the “Disaster Medical Assistance Team
(DMAT)”. In the event of the 2016 Kumamoto earthquakes, he was
a member of Tohoku University Hospital’s DMAT, one of the DMATs
from the Tohoku area, and participated in rescue and medical support
activities at South Aso, Kumamoto.

RALAFHREEDMAT ICLBERXIEES

Medical care support activities by Tohoku University Hospital’'s DMAT.
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Recovering Historic Documents and Material

Affected by the Great East Japan Earthquake and
Sharing Information

There are numerous ancient manuscripts and material documenting
the history and unique path of Japan. We collaborated with munici-
palities and local residents in Miyagi and Iwate to preserve them from
disasters since 2003. As a result of our efforts, ca. 60000 regional
historic documents in areas destroyed by the Great East Japan Earth-
quake were recoverable, proving the importance of collaboration and
preservation activities in ordinary times.

WHREBLSDLAF 21—

Rescue of historic documents from damaged storehouses.
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(http://shinrokuden.irides.tohoku.ac.jp/)
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I Collecting, Classifying, and Communicating Disaster Records - “The Michinoku Shinrokuden” Archives

Collaborating with private and public institutions, we collect all possible records, examples, and experiences of the Great East Japan Earthquake in
the “Michinoku Shinrokuden” archives in order to share them with local and global communities and preserve the important information for the future.
Based on data obtained at disaster sites of the catastrophe, we promote interdisciplinary research, and provide our findings regarding the mechanism
of the Great East Japan Earthquake as well as the recovery process thereafter. Furthermore, we advance research for measures and policies regarding
low frequent mega disasters and utilize our achievements in actions to prepare for the impending simultaneous occurrence of the Tokai, Tonankai,
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1 APRU-IRIDeS Multi Hazard Program

In collaboration with 45 members of the Association of Pacific Rim Universities in 16
countries of the pacific rim we initiated the Multi Hazard Program, providing summer
schools for participating universities, sharing information regarding the Great East Japan
Earthquake, and discussing campus safety, supporting cutting edge disaster risk reduc-
tion and contributing to the global policy making process.

and Nankai Earthquakes. We

establish fundamental methods
and technology necessary for
disaster archives, and promote
technology distribution to other
archive organizations as well.
Currently records register more
than 400,000 entries, ca.
120,000 of which are publicly
accessible. A small excerpt
can also be found online.
(http://shinrokuden.irides.toho-
ku.ac.jp/)

Additionally, we organize annu-
al symposia every March were
actress Keiko Takeshita recites
memories from the records and
important passages are exhibit-

AENLEFH = WEB

Web page of the Michinoku Shinrokuden archive.

EXFERDRRIZT L ed.

Search system for disaster data.

RIRBETHADKIR

Excursion to East Matsushima, Miyagi.
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“Looking Back to 3.11 with Video Footage - Public
Video Finder of Earthquake Events”

In this project, we sort video footages related to the Great East Japan
Earthquake published online, determine the location, and plot the
results on a map. Our web page allows the search for video footage
related to the earthquake by online maps.
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I Tsunami Evacuation Project

We are recommending modular exercise programs for local communi-
ties with differing tasks and issues regarding evacuation procedures,
where residents can “choose and combine” necessary options. The
objective is to repeat tsunami evacuation exercises, solve various
local issues, and to make evacuation actions a habit (= “culture to
evacuate”). So far, we conducted activities in areas e.g. lwanuma,
Yamamoto (both Miyagi), Iwaki (Fukushima), Rikuzentakata (lwate),
and Phuket (Thailand).

HBHTOEEDRETF

Activities in lwanuma, Miyagi.
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I Disaster Mitigation Pocket - the “YUI” Project

As university located in a disaster stricken region, we collaborate
with the Prefectural Boards of Education and Sendai Television Inc.
to organize “Onsite Disaster Mitigation Awareness Lectures” for ca.
12000 children in 200 elementary schools in areas of e.g. Miyagi,
Fukushima, or Iwate as well as global lectures in foreign regions af-
fected by disasters. We give out “Disaster Mitigation Pockets” in three
prefectures of Tohoku to all fifth graders (ca. 47000), full of content
resulting from research related to natural disaster science.

HATRROKT

Onsite lectures at elementary schools.
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Disaster Risk Reduction Pocket Notebook for
Families

As part of the citizens’ movement project “Power to Survive” we cre-
ated the “Disaster Risk Reduction Notebook for Families”. Utilizing
results from research on disasters, we aspire to raise awareness of
these catastrophes and realize a swift recovery and regeneration af-
terwards. (Distribution to ca. 680,000 households in Tagajo, lwanuma,
East Matsushima, Watari (Miyagi), all municipalities in lwate, Takanabe
(Miyazaki), Kounosu (Saitama), and parts of Kumamoto and Tottori.)
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PrOjeCt for the Reconstruction of Community Hea|th Care Hands-on training of medical care in disaster stricken communities
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Memorial Lectures for the opening of the “Comprehensive Education
Center for Community Medicine” and the “Tohoku University Clinical Skills

*‘:ﬁétﬁﬁ Eﬁmﬂgt ya - 7 ;i‘;:l;g# [KEwTE | FHE

Comprehensive Education Center for Community Medicine “Disaster Dentistry” Lectures at the Faculty of Dentistry
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Spegial Li “The Role of Denti d Oral Health C: Ti f
At the Comprehensive Education Center for Community Medicine, we welcome medical professionals affected by the Great D?siifers?"t”re © O T RenE s B e e s e 0
East Japan Earthquake, provide continuous training via cutting edge medical simulation at the Clinical Skills Laboratory, (&% B = ARIE RN —=27 | Bt
and established an education and delegation system in which these professionals return to their original community Begin surgery training on animals
health care institution with an increased set of skills, thus supporting the local communities and the affiliated health care. 2013 1 [EE-ETUNEYT—S o  EFFHMES | BEta
Furthermore, we invite medical professionals as lecturers who experienced the catastrophe on site and were involved in Eating and swallowing rehabilitation workshops
the practical application of disaster medical care and construct a system, where the knowledge and experience of practical 4  RBRERDE#EBIT /N X (PCPS) v 3aL— 3 FtA
disaster medical care is passed on to the next generation, as well as scientific findings of cutting edge medical care is (Bpecgg‘s)simu'ations of percutaneous cardiopuimonary support devices
provided to said professionals so they are able to utilize the newest technology in the disaster stricken areas. This system S ol ahl— =5 — X [ SimMarathon ) B
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supports the regeneration of medical care in local communities as well as the education of human resources who might be Begin simulation training course “SimMarathon”
involved in disaster medical care and community health care in the future. Although already seven years have passed after
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the catastrophe, we cannot say that medical treatment has sufficiently recovered in disaster stricken areas. Our center will Begin pathology Workshfp ut“}jng Virﬁa, ﬁfgstfﬁé

continue its endeavors to stop the outflow of medical professionals from the disaster stricken area and increase the level of (SRR ST IS A DI e Ry 52 513 — | BIA
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medical care in the entire region, thus contributing to the recovery of community medicine. “Seminar for Chinese Medicine useful for everyday treatment”
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Disaster dentistry symposium in cooperation with the West China School of
Stomatology Sichuan University and on-site visit of disaster stricken areas
of the Sichuan earthquake
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Lecture “Learning nursing basics for understanding patients with dementia”
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Lecture “Basics of simulation education for nurses”
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Special project “Learning sternal compression (heart massage) and AEDs”
at the Clinical Skills Laboratory
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Lecture “Support of severely disabled people in need of medical care -
Basic understanding of medical care for non-professionals ”
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“On-site seminar for emergency response to children with food allergies”
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Public project “To save babies lives - Understanding and preventing the
sudden infant death syndrome”
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Begin “Lectures on emergency response to children with food allergies”
for firefighters
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Lecture “Hands-on seminar for insulin injections”
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Lecture “Auscultation training for non-cardiology doctors”
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Tohoku University Clinical Skills Laboratory for Open Interactions

with Local Communities

In order to contribute to the recovery of the health care system in areas damaged by the
Great East Japan Earthquake, we established the Tohoku University Clinical Skills Lab-
oratory for open interactions with local communities in June 2012 with support from the
government and the prefecture. We educate people in clinical skills utilizing medical treat-
ment simulators and team training for medical safety. So fare, we had 17604 national as

well as international

participants as of
2016. Although the
Kesennuma Hospital
is the farthest from
the Tohoku University
Hospital amongst the
clinical training hos-
pitals stricken by the
disaster, we conduct
clinical education with
simulations for medical
interns once every year
since 2013 with our
specialized equipment
transported to Kesen-
numa.

ZXIWAFRICEBIN—=2T
Training provided by the Skills Laboratory.
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I Surgery Training on Animals

We organize surgery training for interns on pigs, in order to educate
them on thoracic and abdominal surgery and increase their skill level.
In addition to the surgery technique, conditioning of animals as well
as an intensive course is part of the exercise, providing advanced
training concurring with animal ethics and welfare.

SBFIT L —=2T

Surgery training.
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I SimMarathon

Duty in emergency rooms or intensive care units require comprehensive
decision making and swift treatment adequate to the patient’s state. In
order to provide opportunities to gain experience and training of these
stressful situations, we arranged real-life situations with high functional
simulators for all members of the region involved in medical care.

SimMarathon ¥
Various situations at the SimMarathon.
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I Simulation of Extracorporeal Circulation Devices

Although many extracorporeal circulation devices dealing with cardi-
opulmonary arrest have been introduced in recent years, the manage-
ment and operation depends entirely on the skills and experience of
the staff. We therefore developed specialized circuits and equipment
to train staff involved in emergency and critical care of local commu-
nities to increase their skill level regarding treatment and operation of
related devices.

HHUEREEY I2L—Va>
Extracorporeal circulation simulation device.
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An educational program
in the area devastated
by the Great East Japan
Earthquake for the
medical students

From July 2011 to March 2016,
we provided a medical education-
al program in the areas damaged
by the Great East Japan Earth-
quake for the medical students all AEREADHED
over Japan. Total of 119 students
participated in this program. We
visited Minami Sanriku Hospital,
Ishinomaki Red Cross Hospital,
Kesennuma City Motoyoshi Hospi-
tal, or the Ishinomaki Ogatsu Clin-
ic. Many participants expressed,
that the experience would have an
influence on their studies as well
as their future career. Some of the
medical students joined this pro-
gram actually worked as residents
in these area.

Visiting care at Motoyoshi Hospital.

AERTFRIETOES
Lectures at the Ishinomaki Red Cross
Hospital.
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Clinicopathological Conference utilizing Virtual
Microscopes and Video Conference Systems

In order to establish appropriate treatment and gain deeper under-
standing of the patient’s condition, it is important for clinicians and
pathologists to share information and work together. However, there
is severe shortage of pathologists in disaster stricken areas. We
therefore utilize virtual microscopes and video conference systems to
remotely discuss individual cases.

EREFES AT LERVWARTNEOBRT
Discussions at the video conference.
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1 Workshop on Nursing Skills for Home-Visit Nurses

We organize workshops on nursing skills (e.g. CV port management,
auscultation, stoma care) for visiting nurses in cooperation with the
Miyagi Association for Home-Visit Nursing Care.

FEAMMES
T

Workshop for nursing
skills.
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I Disaster Dental Healthcare Practice in Disaster Stricken Areas

This exercise was established in 2012 in order for students and interns to evaluate the necessary functions of medical care during times of huge
catastrophes by talking to dentists and disaster victims on site, grow as a person possibly responding to disasters in the future, and to get a feeling
of what is important to each and every one. Since 2016, we also have many students from other universities participating.

AEEAR

Lectures for disaster dental healthcare.

BREE

On-site visit at disaster stricken areas.
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Lectures on “Disaster Dental Science” at the
Faculty of Dentistry

As the only comprehensive university experiencing one of the worst
global disasters in history, we teach our students the importance of
disaster dental care and treatment from a very early stage. Further-
more, during our lectures, we are acquiring, educating, and preparing
young human resources who might be involved in future mega disas-
ters. In 2014, the lectures were officially integrated in the curriculum
and are also open to foreign students.

RE[KEERZ] O%T

Lectures on “Disaster Dental Science”.
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Workshops on Disaster Oral Health Science
Preparing for Catastrophes

After the Great East Japan Earthquake, many issues and problems re-
garding oral health care became obvious. In order to prepare for future
catastrophes and mega disasters, we deem it necessary to design an
integrated system covering the communities and various organiza-
tions including universities, collaborate with municipalities and affil-
iate professions,

and establish

an information

sharing system.

Learning from the

experiences of the

disaster in 2011,

we at the Grad-

uate School of

Dentistry analyzed

and assessed the

dental health care

response after the

mega disaster and

organize work-

shops to reevalu-  KEOEMZEPIHMESDET

ate the details. Workshop on Disaster Oral Health Science.

| RAKZDSOREERZDHFADRIE
HARAER TEONHH. REOREAOHKIL, BRERE
BRUAME— DB EXF THIRIL KL OB EE L. FHICAESR
EHERULI | KREDY P RIY LERUSD, BHNDEBRIEE
ToTVET, B, BAREN—RELLEBH L ERIERT 5ty

| # K HER- R ERICELSZRBWHHESORE

WEMERTEEMEREZE BR-WTUNEYT—32 A
MTEOPHEEE IR IS —ABMEL TV E T, ShOIFKRIEK ZRE
HBIVNIRAEDBEHHRICBVWTEREICZ-ZXDE VR EF T,
FHHBE CRHBEFNICEZIESDDPEVDRTFTT, AEBZRIEFE

| KEE:. WEBER. BESRICRAIDOEFHEI/OI T4
RAAKBREDOBEF TR S DR EREREDEMEREEA. 2011 F7AL) K EBERRUBREROHE 2 GRRICHIS
EHOERTEEE BT SMER LIS —EBEL TVET, 2017H9RRTE. £3F —¥35E THENE89%, et 19E TENT5880

S HBIET

FOIZEEALICEIT T, ISOICSBLTWET, ADHESTHEREOEHEE XA SRIFEL. ZLDSIEBTVET,
Global Various Workshops for Disaster and Community
Communication Medical Care

of Disaster The Graduate School of Dentistry provides on-site dental treatment,

Dental Science eating and swallowing rehabilitation, and perioperative oral manage-

from Tohoku ment seminars. Although these are fields with very high demand in the

University current aging society at times of disasters, they are not sufficiently
As only comprehen- taught during undergraduate education. The workshops are organized
sive university struck in cooperation with other universities and have active participation by
by the Great East many students and affiliates.

Japan Earthquake, we
see it as part of our
missiqn to pass our IS0 (41)
experience, knowl-
edge, as well as the
issues and problems on to the next gen-
eration. We proactively engage in glob-
al communication and organization of
symposia with e.g. Sichuan University,
which also experienced a great earth-
quake. Furthermore, based on a Japa-
nese proposal, we are currently working
to standardization y _
of a global dental ;ﬁ&#tq)dﬁiﬁﬁg
(AT TOFES
dataset and are Global communication

participating in at an academic
1SO. conference in ME= DT

Indonesia. Participants at workshops.

ISO conference in Thailand.
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I Program for Chinese Medicine Useful for Everyday Treatment, Community Health Care, and Times of Disasters
Based on the experiences of the disaster medical treatment activities using Chinese medicine at evacuation shelters after the Great East Japan
Earthquake, we organize workshops and seminars for utilization of Chinese medicine in various situations such as times of disasters as well as
community health care since July 2011. As of September 2017, 35 seminars with a total of 589 participants and 19 workshops with a total of 758
participants were organized.

EAEIS—

Chinese medicine seminar.

FEHES

Chinese medicine workshop.

Ritkz EET7IYVI

39



PROJECT 2

iEEREBEERT7O IV
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RAEAT A DIV ABIN 1548

Tohoku Medical Megabank Organization (ToMMo)

RACXT A DIV XN 75848 (LT TOMMO) &, REFARKICKVEAGHEEZ TR KMICE T IEROBEE 2013
HIEREDOER. ZL T, #HRIVABE THAXMERERBRICORNICHISL . HILEREBET HIEEBMICEK
BShEL7.

ToMMo BEMET HFEEIE. KELZDICHITONET . MEH15H AICDIEBERDA 4 EHERIC. AREFLOATER
BRETADYRRAICHIOTRERBRZEN T IR —MEEZXREL .. ERFER RERR BROBRREEHETOOX. —
AOENIZH 7 ER (ERNLER) RO FB (BRI T OMREED TS [NAANIBEEERE ]| ERED
—IRELT, M ERTIRICHIDEMEFAMANICER-1BIR T 5 ToMMo 7 Zh)L- 71 O—HIE (EREEMXE AT L)
ZHEILL. K FRFEREROEL/EOERERICEOEMZRET S [MRERTEER] 7/ L0 XTIV —
FA—TARX—E—REENV T L EMBORRE EREXAHET DAMPERBFRHZEE. T 23— v—=&
EEBRT D AMBREE] TY,

LREOEHZEL . ERBROBLFBREES S CLBARRARD/NA AN\ I BOETIRTEICKY. RALED [R

REEE| OBEZEELEY. 2014
The Tohoku Medical Megabank Organization

(ToMMo) was created to recover community health

care and regenerate medical treatment capabilities

in disaster stricken areas damaged by the Great

East Japan Earthquake, respond to the global trend

to utilize large scaled medical information, and to 2015
establish a new system for medical care. Projects
by ToMMo can be broadly categorized in three
groups. The “Biobank Project”, conducting cohort
studies of 150,000 residents in total, obtaining the
genetic information, tracing their medical record
over a long period of time based on their consent,
and analyzing the relation between genetic
information, environmental factors, and illnesses,
creating personalized medicine and prevention.
The “Community Health Care Support Project”
as part of medical care support, educating and
circulating doctors involved in community health
care support via the ToMMo Clinical Fellowship
program (System of Dispatching Physicians on
a Rotation Basis), dispatching many doctors to
medical care institutions in the coastal region. And
finally the “Human Resources Education Project”,
fostering human resources such as Genome
Medical Research Coordinator (GMRC) or genetic
counselors who will obtain medical knowledge and
skills to support and promote community health
care and treatment, bioinformatics scientists and
data managers.

Through the above projects, we aspire to create
Tohoku “Next-Generation Medicine”, utilizing
analyses and research of one of the largest
biobanks in Japan which integrates medical and
genetic information.

2016

2017
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INETOEHE

HACAT A IV AH N T RERE LT

Establishment of the Tohoku Medical Megabank Organization (ToMMo)
ERERVUEREANLISTEHEDET

RALAT A DIV XH NV BEIC DT 310 MR E &S (~2014.8)

Cooperation agreement between ToMMo and the prefecture of Miyagi as
well as all 35 municipalities (~2014.8)

ToMMo 7V =HJb-7 T O—4IERItA

Begin ToMMo Clinical Fellowship program

i FEb R ARERAERIR (~2016.3)

Begin the ToMMo Child Health Study (~2016.3)
BEREOH=EL T, BHE7EFICHIR TR 2—%E
Setting up Community Support Centers in 7 places of Miyagi as base for
health investigations

SURTG L[ HABTOBREL S FE
Symposium “A Healthy Miyagi Created by Everybody”

RALKRFEEFERKZE DR R HIRE LR

Cooperation agreement between Tohoku University and lwate Medical
University

WigER IR MAE RV = A 2R—MAERE (~2017.3)

Begin the Tohoku Medical Megabank Project Community Based Cohort Study (the
TMM CommCohort Study) and the Tohoku Medical Megabank Project Birth and
Three-Generation Cohort Study (the BirThree Cohort Study) (~2017.3)

1,000 A2 D27/ LESI DS EE R EST T

(1,500 A EIIC R 3 #i /-1 8z F Z R EINE)

Completion of high-accuracy whole genome sequencing of 1,000 healthy
Japanese people (up to 15 million new single nucleotide polymorphisms gathered)

AEEREMRIL . MIBOREICHEILTE20H0D

i ERIR-MATERBESEZHE S TEI3EEE
33 briefing sessions to explain result of the TMM CommCohort Study
to benefit community health care at various places in Miyagi
A—=IN—O>E1—8Y AT I
[KIRHES ) LOAR—NETS 27 L] DARREE R %R

Begin operation of TOoMMo Supercomputer System “Large scale genome
cohort analysis system”

AR ANCE#E L& =SNP 7LA [SvR=HT7LA %] »
EAY—EXERA

Commercialization of the SNP array “Japonica Array®” optimized for
Japanese people

INAFINTED IS09001 EBREEENS -
Acquisition of the ISO9001 certificate at the Biobank Office of ToMMo
BAARA1,070 A\DERELT/ LT —2 DI E R L REICERTA.

Nature Communications (&3 8%,
Success of comprehensive high-accuracy whole genome sequencing of
1,070 Japanese people, publication of result in Nature Communications

S5/ L) T 7L RO LT LIVBE &% AR
Release of the locations and allele frequencies of all SNVs in the whole
genome reference panel

27/ LEENIEHRERW T2 NFEREA MR D

AN RHITEICHKI

Success in treatment effectiveness assessments of acute lymphoblastic
leukemia using the whole genome sequencing

R, KREIR—IORRAERIFR 7/ LETEREFERETS
RAAT (I XA N TIFET—EZN=Z [dbTMM | £FAZE

Development of the Integrated Database “dbTMM”, integrating the large
scaled health survey data and the genome analysis information

BAARADEES/ LES| (JRG) 2/AR

Release of the Japanese Reference Genome Sequence (JRG)

NERRAERT L SH A —/S—OLE1— 2D FIHTES

ERtxa VT TUT DERERRA

Begin operation of remote security area for ToMMo Supercomputer System utilization outside ToMMo
1AANDDSNP 7L IERED D HEERIA

Begin data sharing SNP array data of 10,000 people, etc.

B EDDEBERAEANDSINEH 4,000 N IZEE

4,000 participants in health surveillance of the brain and psychological state program with MRI
HEEFERIA—MARE=HAIR-MAEDSMEEZEERT

Closing recruitment in the TMM CommCohort Study and the BirThree Cohort Study
RAEAT A DIV AHINC TR SR L

[F=522 17V T OBKRRDEREFRILEE | FHfE

Tohoku Medical Megabank Project (TMM) symposium “Medical Care in the Future and Recovery of Tohoku via Data Sharing”

BARANELES / LB, ¥EEH R EU#kR (JRGV2) £ /AR

Release of Japanese Reference Genome Sequence upgrade version (JRGv2)

3554 \RD&T/ LB DS EEGET T

Completetion of high-accuracy whole genome sequencing of 3,554 healthy Japanese people
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| AFR—FRAEICEBRED12HALLEOEHEM

2013FELNEBBHEENHEMRIC. RHORERELRANZIIRA-IMAEEERL TVET, FC X EROB CRICEZHOEIMNPRIAD
BN ERIN TV SR BEBEN BT REBEL T ROPRIR. SREEHRICLDBE CREBEREEAN, 77— T-oTWET, 20175
6RETICEIZ%#BA212A5T N (EFREEDBE15A7TT AN U EDHLIZISMVEEE, [RERRESEIREEELAVI[1BHRCRENE
BEEE LT TELV ] SOFEEWEEEL L, ABEDER,S. RESICXL CRESBTEIIZ DIERP PTSD A E, X ZILAILZDYZTH & MER
PHY), ESSITAEE TR, REAKREXDHKERRESMEZORBEHIEDEICEAEN RONEL, %/ TOMMOIET7 I —MERMPSAZILAIL
ZETNA)RT 157 HFENR2,500 A LA RISDELICE ST IBEERLELS, ToMMold RN FESITREDFREEEAONS LD, SHE
EEITWELRW] EE R BETESZSARBET —2h MR EED, KEREBEOEB SEEDTVET,

I More than 120,000 People Participating in the Cohort Studies in Miyagi

Beginning in 2013, we organized large scaled cohort studies to investigate the long-term health status of residents in Miyagi. In particular, we pri-
oritized the analysis of diseases and disorders with increasing numbers among community members affected by the Great East Japan Earthquake,
examining the health status by blood and urine samples as well as various inspection equipment and gquestionnaire surveys. By June 2017 we ex-
ceeded our goal of 125,000 participants (157,000 participants including lwate), and received various of responds e.g. “I want to take better care of
my health based on the health survey results” or “I wish for new ways of medical treatment soon”. Based on the results, the risk for mental health
problems such as depression or PTSD was higher in the coastal regions of Miyagi than in the inland and furthermore, we observed a correlation be-
tween treatment discontinuation for e.g. elevated blood pressure and the magnitude of the damage by the Great East Japan Earthquake in coastal
regions as well. Considering the survey results, we also provided support by psychotherapists to more than 2,500 people at high risk. We wish to
continue our investigation to bequeath our next generation of children how prevention of diseases works and we will advance our research with the
data and samples gathered from these cohort studies to establish the foundation for next generation medicine.

RA7THFOMEZEE2—T

30,000 ALl k&RE

ToMMo B IA—MEEE TV OREEZET 570, B
R P7EA SR €L 2 —E R I ERIA-MRE TR
30,000 AL E DB R P AR BITE. CREPIIRE PEENR
B RFMRE. IFREEERE L CERIELEL 7o REEDWEYR—h
L. i DR B DML T 2 BT 52 EEEIEL TVET,

Examination of over 30,000 People at Seven
Community Support Centers in Miyagi

In order to conduct the cohort studies and support regional wellbe-
ing, we at ToMMo established Community Support Center at seven
places in Miyagi. During the TMM CommCohort Study, we measured
bone mineral density and body composition, as well as examined oral
health check-up and audiometry, inspected the ophthalmic structure
and tested the respiratory functionality of more than 30,000 partici-
pants. The centers’ main objective is to support health promotion and
to function as an essential part in managing the wellbeing of the re-
gion, thus contributing to the everyday life in local communities.

W ESAIB L 2—

Kesennuma Community Support Center.

OFEAREDENE
Oral health check-up.

460 ALl EICRE DFEREN.

AEDHERIVPRREEERICER

JFR—MAET. ToOMMo A S INE ICEREF LA HEHIL. 2017
FHEFTICA60HLLEIC EoTVET, MABBRELEDT—XT,
FRESBHTEHFHERELLN), BAREBLELTRBOT
BISOBUTVET . $MRURE T, BBIIRE CHTIBRSE 5L T,
0L EDEBEMELEL 10

Emergency Return of Results to more than 460
Participants - Cohort Studies Outcomes Directly
Connected to Health Management

The number of emergency return of results to participants of our co-
hort studies at ToMMo reached more than 460 cases by spring 2017.
Letters recommending medical check-ups were sent in cases of blood
bone marrow diseases and provided referral form for a speedy exami-
nation process. We also had more than 90 emergency notifications in
cases of suspected brain aneurysms and liver tumors after MRI exam-
inations.

| 2FR—PREOHEZRATZXNME

{ERMET B BB L E ORI AR TS0\ 15, R
REEDHBERIC D> TEET 2L BF 51T, 2017HF6AL
W, A NEEOEIEORE (G = KHEE) EBIALEL 1, Ril-
RR-SERERVARTEOREESEVL T BROICHAEAIS
A2 B S DR BEIRRED ESEAEL A EIIELE T

Conducting Repeat Assessment Center-Based
Survey During Second Period Based on the Cohort
Studies

In order to establish personalized prevention and medicine, we have
to monitor the transition of people’s health status over a longer peri-
od and therefore started the detailed secondary stage of the cohort
study (repeat assessment center-based survey during second period)
in June 2017. We surveyed participants of the first study about the
change of their health in time and asked for taking blood and urine
samples as well as questionnaires.

| EERRVRNETHEIREHDHE ZMEU N E

IR —NREANOBIEEFRE AR ERORBELEIHIY),
HTERAEDB NIRRT A, 2012FIRICERBERILAS
EDRIT, $7:2 Dk, RANDLI5HETHE ToMMo LD/ Tt
EERFRELEL 1o WEERPDRASHMORRBEEEEEHRHIC
ML, REMHICED SRR R OHIROREICERL VET,

Regional Support via Cooperation Agreements with
the Prefecture and All Municipalities in Miyagi

The cooperation of local communities is vital to our task to establish the
foundation of next generation medicine.

We therefore concluded cooperation

agreements between the prefecture of

Miyagi and Tohoku University in Sep-

tember 2012 and subsequently with

all 35 municipalities and ToMMo. The

health survey results are reported to the

communities and we strongly intend to

furt_her contribute_to the wellbeing of_t_he kDB

region after the disaster as well as utilize

. . Cooperation agreements with
achievements for local health policies.

municipalities in Miyagi.

BRE - RALRFRNIBERNR R

Signing ceremony of the cooperation agreement between Miyagi Prefecture and Tohoku University.
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Foundation for Next-Generation Medicine based on
one of Japan’s Largest Biobanks

A biobank is a system
to conserve biological
samples administered for
research purposes. The
Tohoku Medical Mega-
bank Project’s biobank
contains all the samples
(several million) e.g. blood,
urine, saliva, provided by
participants during the
cohort studies. As one of
the largest in Japan, our
biobank can be utilized by
a vast number of research-
ers, building the founda-
tion for next generation
medicine and contributing
to the establishment of
better medical treatment
in the future.

BEPOMRARED T I ATES

A=N=AVE1—2 AT L

20148 &), Kz ECEHE- EFROERNISAADSR
HIN2EK T2 OBMETI/DIC, A== E1—-42Y T
LEERALTWEY, BARFDOMEEDH LN T I AL TERAS L.
2017F12R%%E. £E8HAT (RR. BE/IE) (LB eX U7
I7 (v T —2E%F| BrIRE LN EIHR) ZEITTVET,

Supercomputer System for Nationwide Access by

Researchers

In order to analyze the data and samples provided by ca. 15,000 par-
ticipants including residents of disaster stricken communities in Mi-
yagi and Iwate, we are utilizing ToMMo Supercomputer System since
2014. As of September 2017, we also established a remote security
area (external terminal for utilization of e.g. big data) in eight places
in Japan (Tokyo, Kanagawa, etc.) so nationwide researchers can ac-
cess this system.

7/ LR RIS B R G Z—/N = E1—4
Supercomputer system indispensable for genome research.
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201757, ToMMo IBZA A 3,500 A B DE4/ LDREESE
ERRL. &4/ LSRRIV (3.5KIPN) #ERRLEL =0 2013F
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Complete Whole Genome Sequencing of 3,500
People in Japan - Establishing a Whole-Genome
Reference Panel

In July 2017, ToMMo
announced the com-
pletion of the whole
genome sequencing
of 3,500 healthy Jap-
anese people and
created a whole-ge-
nome reference panel
(3.5KJPN). Following
the analysis of 1,000
cases in 2013 and
2,000 cases in 2016,
this panel will not only
be the foundation of
the genome analysis
of Japanese people
but also contribute
important information
to the development of
next-generation medi-
cine rooted in the dis-
aster stricken areas.

| 23,000 A 53 DEtH - 15 IR ZE 5 3R

2017 8RB, REAZ 51123, 000 A DR} 1R E S HL
TOET, 4/ LERE MR REEER. BEZEROBEE. &
ERBIER L CORBRAEERAR DI E SN LIEERT. BAT
BZNETIHIOLVRETT,

A OB R E (BRI EC S, BB FRIS DR
EROERAAG T, RBOLSERSBFSNET,

I Sharing Samples and Data of 23,000

As of August 2017, we are sharing samples and data obtained from
health surveys of ca. 23,000 people. Genome information integrat-
ed with information from cohort studies, such as data obtained from
blood and urine samples, medical history from questionnaire, or infor-
mation about the lifestyle, is the first of its kind of this magnitude in
Japan.

We are expecting rapid progress toward the realization of personal-
ized prevention and next-generation medicine through the nationwide
utilization of this information by researchers.

| GMRC R UEEH I F7—LEDAMEETR

27— LR ENIC) DFEEEBETICITIBEFIREZ YT GMRC (4 / L AF 4 AN Y —FOA—F 1 2 —2—) B R L. 201 7E8HIRTE
145 AD GMRCHEBEICHRBELTVET, £/ BEBGHI T —4REEHL £HBERBFEE. T—272—Jv—GEDToMMo DEE

ICDBESNB AMEBRL TVET,

I Fostering Human Resources such as GMRCs and Genetic Counselors

We educate and foster GMRCs (Genome Medical Research Coordinator), professional staff capable of conducting appropriate means to obtain in-
formed consents (IC), and as of August 2017, 145 GMRCs are participating in our projects. Furthermore, we educated four certified genetic coun-
selors, bioinformatics scientists, and data managers, all essential human resources for our projects at ToMMo.

BEAZEFIYI ABR/\xJV (jMorp) Z

WEB 2F

BEAE T LW ZMRRAEE IS NMRAZ RO — LB
5,093 A% MS A &R0~ LfEHT1,312 A% MS 707 F — L g
501 AnaERLT. BARAZBAFIV I XS8R /¥3IL (Morp) &
2017E8RICN—2a> T v T UL BIEVWERFRE DS
LTHFRFOMEEISFERASNEES. WEBARLTWET,

Online Upgrade of the Japanese Multi Omics
Reference Panel (jMorp)

Based on the blood samples provided at health survey, we conducted
NMR metabolomic analysis in 5,093 cases, MS metabolomic analysis
in 1,312 cases, and MS proteomic analysis in 501 cases and upgrad-
ed the Japanese Multi Omics Reference Panel in August 2017. This
panel is accessible online to worldwide researchers as foundation for
diverse use in medical research.

| TEIREY RSB HIE T X R (CERM A IR

HAAAEKDZEREICLS>T KFFEARFIDZDEREE
BAn. BF AZv7. iR HILTERVWELE, Z2T20128F £4),
ToMMo i3 [ToMMo 71 ZAJb-7 1 O—# E (EREER X EY X
TL) | THELTWEY, EFEMP L OEBRERIC4rAR
RTCHFETIHET. BEFEMABH BERE O EEILE T
FENCEONTVWET,

Support of Disaster Stricken Medical Institutions by
System of Dispatching Physicians on a Rotation Basis

Due to the damages from the tsunami of the Great East Japan Earth-
quake, many medical institutions in the coastal region lost patients,
staff, facilities, and medical records. We at ToMMo introduced "the
ToMMo Clinical Fellowship program (System of Dispatching Physi-
cians on a Rotation Basis)" in 2012. The system dispatches young
medical doctors in turns to medical institutions in disaster stricken
areas for four months, where they are working energetically to support
medical care in coastal regions.

[ToMMo 7V =A-7xa—] (&2 iE
Support by “ToMMo Clinical Fellows”.

| RERDFESDRER. KRBT r—MRETHSHPIC

BB O/ EPEDREE LI RELT o —NERICAERIT
REH7.043NCTHNVLES I, BEETE CHLEEHATY
BEREDNB T EDII2,386 Ao BOERN B ARLB RO R T
VEWFEBI, SEEEALCTIAN T, DI PIRRRINIE
~1,609 ALBIFBHEITV K911 0EEBELEL 1

Child Health after the Great East Japan Earthquake
- Findings via Large Scaled Surveys

We conducted surveys for guardians of elementary and middle school

children in Miyagi over fourth-year and gained the cooperation of

17,043 people in total. The number of children with suspected dif-
ficulties in everyday
life was 2,386. 94
children had severe
conditions of bronchi-
al asthma, but did not
receive any medical
care or treatment. clin-
ical psychologists and
public health nurses
conducted telephone
consultations with a
total of 1,609 people
as well as ca. 110
direct interviews.

BEiREREAO/NN1OY MRZEIC

SO0ALLEDEHEM

BRI AIERE B T OMBESIMAELE TR RIS, 12 T4— L
ROt b LTI REESILZATO—-IVIE | DE(EIEZRICD
W BRECEMEEREE BT WHE THmALEL .
2017#E8AXTICZ0A L EDOAFSHL [KiFHZIL 2 F7A—IL
MiE | DEJEEMP BVWALEFEEIIREANZ 2. BESEN 82—
ATUVET,

More than 30 Participants in Pilot Study for Return
of Genomic Result

Clinical genetics medical specialists and certified genetic counselors
educated participants interested in the pilot study and already showing
clinical symptoms about genetic information regarding “familial hyper-
cholesterolemia” based in the given informed consent. As of August
2017, more than 30 people
participated in the pilot study,
and those wishing with high
risk of “familial hypercho-
lesterolemia” are consulting
doctors, taking appropriate
measures for their health care.

BRREREFIEICL S5

Explanations by clinical genetics
medical specialist.

| EHRAE I TRE NN, 2R TORBERIEA
ToMMo THBF BTN NALED, EHEEH TREAMBIEL. ThETSDOBICHOTOLLEELL, BYREICET IS
L2 N ERATOR—tySa> (EEEES AR NHILAIBDF T —4 — | L BRI EDA NN T, IR AN &L,

Health Care Events in Miyagi - Toward
Health Awareness in the Prefecture

Including events for mothers and children, we at ToMMo
organized health care events in various places of Miyagi
with high interest of local communities and many partici-
pants. Lectures regarding intestines or nutrition, talk ses-
sions with celebrities, demonstration of health inspection
equipment, or health gymnastics performed by cheerlead-
ers of the local soccer club Vegalta Sendai were very
popular aspects of the event.
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I Permanent Exhibition about Genome Medicine at the Sendai City Science Museum

We began the exhibition “The Nano Travel of ATGC” in November 2013 at the Sendai City Science Museum on the topic of personalized medi-
cine and prevention based on advancements in genome science. The permanent exhibition on the third floor of the museum displays a nano scale
trip through a human’s body, displaying a story where visitors can learn e.g. that each and everyone’s genome differs, and entertaining more than

200,000 visitors per year.

RAAT 1 DI AFIN VT EIDRRERRED

FIRORRICHS

LETBIDEXIG B ELTH, AIROBRIBEICKREFETHL
EZTWB, AIRDOEREETS/0. HTIZFZEICTEBRIIBHELT
V&L,

Health Survey for TMM Project Contributing to

Public Health

| believe that the projects are contributing greatly to promote the
health of community members. In order to protect the wellbeing of our
town, we do wish to cooperate with the projects as much as possible.

EEMREZEE oo ESICT
Seiichi Aizawa, Mayor of Misato Town, at the general meeting of the Association of
Tohoku Medical Megabank Project (Miyagi).

| Rtz RkFBERERERMAEDHLSIC
HREEBERBUIER T IT—7HHEESMMWINY) S RELTH. Y
FEICH ALV, R KRB EBEMTDOIEELDEEMD,

Tohoku University as Center for Next-Generation
Medical Care and Cutting-Edge Research
As President of the Miyagi Medical and Welfare Information Network
(MMWIN®), | want to cooperate with this project. | wish for Tohoku to
be a center of research for Next-Generation Medical Care.

ERREMSSREN _SEENSHIBRTHRICT

Keniji Kakazu, President of the Miyagi Medical Association,
at the general meeting of the Association of Tohoku Medical
Megabank Project (Miyagi).

| TRBBZADTANTEZZITANS D]

BESAPELRIDERNTChBREDBIRESEDITHLL Y
KETHNELBISNIE, £H5IZ, BESADTNTEZIIAN
BLELS>THEEERITVET,

1 “An Open Heart to Accept All Facets of Patients”

It is difficult to establish a relationship with patients who truly open
their heart to someone. This is even more so with disaster victims. We
therefore continue our dialogue to accept all facets of our patients
with an open mind.

EEE— AR EA GRRTER-)
Keiichi Kondo, M.D., Tohoku University. (Photo by Kenichi Chiba)

| IFEELTKNT. bYHES]

ERPD3E, S (DI FEWAPLEAVET, ZIVVDIHICEFEE
PIT. [IEFBEIDD > TVET, FOREFBEREL ({28722 &llld,
WOBBEHLTVET,

1 “Appreciation”

Three years after the disaster, survivors are still grieving their losses.
We have tried to support them in their grieving process and help them
to relieve their psychological pain by offering telephone support. We
feel great appreciation and admiration for the survivors who shared
their stories, pain, and agony.

FrEHEE-TOMMOBRKRDIEL /2014F 1228 1—05  (IRE:TFHERE—)
Kotomi Shingu, M.A., Clinical Psychologist, ToMMo, 2014. (Photo by Kenichi Chiba)

[HE] EWVDSKEL

HRBICHFYF-T

=R AEICRIHS GMRC DL EIR. ZOAD AEDFI
ICDLEGERL. [HE] SVOREEHKEBICER T D TEEh
TUKEVOBRE, ETHRRICEVET,

I Witnessing the Important Event of a “Childbirth”

The work of a Genome Medical Research Coordinator (GMRC) in-
volved in the BirThree Cohort Study appears at a singular instance in
a participant’s life, witnesses the important event of the “childbirth”,
and then fades away. | believe it to be a sincere honor.

HEH X F-ToMMo GMRC (188 T3 —)
Hisako Kusano, ToMMo GMRC. (Photo by Kenichi Chiba)

| FiLLGZRDH-T
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BWOHAXRSTENEL Iz, FILULVER
BRI AH N TEAE—FEITBT
L7104 B, Al W FICEEh &L=,
ZDFHREICBEBETLON,

I Blessed with New Life

After the disaster | met my husband
and moved from Tokyo to Miyagi.
Blessed with a new life, | had the
opportunity to be with the ToMMo
for 10 months and was rewarded with an adorable child. | wish for
this child to grow sound and healthy.

EERH R REFA T H— DD

From a message card at the UN World Conference on Disaster Risk Reduction.
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Project for Environmental Energy

4
REBIXNF—TODIIMTIE BRICK) IRV F—D@AEERERL /=t S SRR T7ZICKSTHIL T
FIAPRREDI—DD IR F—HEMBER YN — U BRI HIEZBELTVET. ZOXRROSH. tiOBEREE
IXNF—ZRARTDEREC. ATTVYRTENZESLEBEY B/2DDY AT LEFEFKLTVET,
MRFARICY o TIE. RIEKRZEMEFZILRIC. FHEBRIRINF—EFDIXNF—BES AT LZBADHRITE 7
BSERAEEZES| T30, XZRUOBEGRERAEDEEICES [RILEERHRIRIVF—HARARI V- T A
EMRL. SOOMERBEICRIEATOET . 78
[FAFRRRE) 2
FE1  EEAENGARRKENFOBEBETRRI X T —OMFERERE
RRE2 RO IR —FIRICEAT SMERH
RS BARRRIRIF—ZzFROEL. N-BFEOEEY T (BEHE) DR\ ZMA /=MD
HANE TN F—BIES A5 LOBREDH DMK 5014 6
This project aspires to create an alternative energy network independent from traditional infrastructures in disaster =

stricken areas which experiences long term blackouts during the Great East Japan Earthquake. We are developing

renewable energy resources for the communities, as well as a system to manage the off-grid electric distribution.

Research and development is conducted at Tohoku University as core research center and we established the 10
“Consortium for the Next-generation Energies for Tohoku Recovery” in collaboration with affiliated municipalities

to promote new resources of energy and the necessary management system to society and lead the recovery of

Tohoku. We have three main research objectives.

[Research Objectives]
Objective 1:R&D on Wave Power and Other Ocean Renewable Energies Applicable to the Sanriku Coast 11

Objective 2:R&D on Algae Biofuels

Objective 3:R&D on Integrated Community Renewable Energy Control Systems to Enhance Human and
Vehicle Mobility

2015 3

REBEIXN¥—T70OD 1Y POEKEER

Demonstration Sites of Project for Environmental Energy
12
Akita Prefectfe BARBY AT LETRBY A b
Demonstration site of wave power generation system
§¥§ BWEAS  The Univ. of Tokyo

Iwate Prefecture P R _ [
EMSHIEERRB I RV F—> AT LEIERERY 1 b
Demonstration site of utilize hot spring water heat 2016 1
#HALAKSE  Tohoku Univ.

EMSHIE/ NS AT AT RN E— AT LEERBY 1 b s
Demonstration site of control biomass energy system
HAbAKS, BFEXE, AR KASFE Tohoku Univ., lwate Univ., Akita Prefectural Univ.
11} 7 L - .
Yamagata IRXNF—FBEVTAHREIRIAV P AT LEIRBEY A b
[P BT Demonstration site of Energy-Mobility Integrated 9
Management System
HILASE, ERASE, ARFEKASE  Tohoku Univ., The Univ. of Tokyo, Ishinomaki Senshu Univ.
HRRE AT LEIRBRY A b
Demonstration site of tidal power generation system
HRASE The Univ. of Tokyo

refectre HHERET 2V ¥ —FIBORERBEY 1 b
Demonstration site of algae biofuel R&D
FUEAS  Univ. of Tsukuba 12

5T Ishinomaki City 11

Shiogama City

Tohoku University Reconstruction Action

INETOEHE

[RABEBER AT RN —RRERETOI Iy IF T2 2RI L Bl
“Kick-off Symposium for the Recovery of Tohoku and R&D of Next Generation Energy”
[RAEERAMAIXNX-ARERTOD VNIRRT L] FfE

“International Symposium for the Recovery of Tohoku and R&D of Next Generation
Energy”

BEMERIERZDOHERMER IR EAETEE/\FK CRHME

Joint research initiation ceremony of Ishinomaki and Tohoku University at Kazuma elementary school, Ishinomaki
ILEMREER b 2—CT [ A AR ERE | A BESh.,

[ RR DT 2L —FIFICRI§ AR RS | DEIEEERDY X52—h

Opening ceremony of the “Algae Biomass Technology Development Laboratory” at the Minami Gamou Sewage Treatment Plant, starting
experiments on “R&D on Microalgae Energy Utilization”

BEMARAEEZADEMS HIEABGAREES XT LEA DV TEEMPSBEHIRES
Letter of appreciation presented by Ishinomaki for the installation of the EMS controlled solar power system in public facilities of
Ishinomaki

[3&] oA 1V EER AL ETHRIEZRE DRI E TR

Special exhibition at the Sendai Science Museum on fuel generation from algae
[RIGH-RIEAZT+—F L] 2BE. NMATIEBRBEDFRICOVWTHEREREERE
“Osaki-Tohoku University Forum”, reporting on R&D achievement utilizing biomass and heat from hot springs
FERRARED/=HEIHE T AL RERIBICHL.
IXNX—FEETAIRETRIAND T LERER BRI I TREAOBIEEEN

Presentation of recovery projects at energy mobility integrated management system testing facilities to Prime Minister Abe visiting Miyagi

“Briefing and electric car testing session for residents” on Tashiro Island, Ishinomaki
IEFRRODCEEZICNAAHIEIXNX—IRETS

[ene-café METHANE (IXH 71 *4>) | 64 —T>

“ene café METHANE” utilizing biogas energy resources in parking spaces in Naruko
BEMAREICT [KBARE X7 LERENTEN] FE

“Presentation Ceremony of Solar Power Systems” on Tashiro Island, Ishinomaki
RIEHIESICHL. WLETEEE R bt 2 —DHEET LY —FIH
FRABRY AN THEREOMEESERBT

R&D overview and progress presentation to Prime Minister Abe at microalgae
energy utilization testing site at the Minami Gamou Sewage Treatment Plant

AMEERBECIEETAF =S ERRKEICHKE

Installation of tidal power generation devices at Sabusawa waterways in Schiogama
EERF K ERRERX LT VT —IC (R EE R b 2 —DHiEE T RV F—
FIRAEMHABRYANETEILF v+ /XD ZEFRERERE BN

Study tour of the UN World Conference on Disaster Risk Reduction presenting the

microalgae energy utilization testing site at the Minami Gamou Sewage Treatment Plant
and the multi-purpose power supply facility at Aobayama Campus

FRFREAEA A DEERRHAN O TR EERTE

Development of new transformation methods for algae oils to transportation fuels

BEMBAFESERRBICSVWT, BIRREEBISBRERFHEEDSRABEICEERIK

Power transmission from the tidal power plant of Sabusawa Island to refrigerators of the Fisheries Cooperative Association
[IFAT 1422 | FRIBEAFEDEIM T IRSA T 7 TR [REAEETRSI7ERIE | 22 E

"Special Good Life Award from the Minister of the Environment” at the Third Good Life Awards by the Ministry of the Environment for “ene
café METHANE”

KIFTHRDOINEH BRSO SHESICRELZENREXT -3 DHBXEHE
Presentation ceremony of the multi-purpose power supply station installed in the parking space of Kagobou Hot Spring
Sakuranoyu in Tajiri, Ohsaki

HWAFREEED TR, FREEICAR (AEH. ILEAEMR)

Completion of the wave power generator to be installed in Tamanowaki Area, Kuji, and release of important information to the press
BAERAE ABMEOMMKDENREREERE

Minister for Reconstruction Takagi visits the wave power generator installation site in Tamanowaki Area, Kuji

G7L BB ARE - FRIBTHRESEN BEE # bt 2—DOMilRET VX —FIHEF AR Y M EX AR

Official visit of the G7 Finance Ministers and Central Bank Governors’ Meeting in Sendai to the microalgae energy utilization
testing site at the Minami Gamou Sewage Treatment Plant

ABMEDBKISENRBEREEXE

Installation of the wave power generator in Tamanowaki Area

ABMEDHMKDENEERE., BELRMEE DS RASBEICOEERLRA
Opening the wave power plant in Tamanowaki Area to the general public
AEMERENERICEV/INT—XT7—32 (V2H) £ E.
IXNX—FEVTAIXRXIAN AT LOEREREL OIS EHmESS T

Installation of EV power stations (V2H) at Kazuma elementary school, Ishinomaki, completing
basic maintenance of necessary elements for the energy mobility management system

[RALBBERUAIRNF-—REFRTOS IR IRINE -SRI L
—MRRRDOZIEHRE— | ZRIEBESFE

Closing Reports on the "Project for the Next-generation Energies for Tohoku Recovery "

BEMHABICT[ERIAS EXEHEARS | RE —L

Ritkz EET7IYVI
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BE1 | SEAEASATEAENSOEERETET X ¥ —OMEM5 P

Objective 1 | RgD on Wave Power and Other Ocean Renewable Energies Applicable to the Sanriku Coast

BRICLBZTHORECBERMBILT OHZET. SHEMREEAYOICSH

| SERE., R HhREE S HhEiE TRIR Realization of Tidal Power and Wave Power Generation in SZEBERKETIHERREN N&L 7720, HIRMTHIEENDTILIND
- . . st s Disaster Stricken Marine Areas AL THEOEEZRIEL, EROINE PSS RICEEIZP T HIREE DN
BRICIIEHIOEBERBLARMIE T, SELBETS '
RRISSURHOEBERRL AR T, HALBETL After the Great East Japan Earthquake, we had numerous requests from com- BEITWEL,

WE-TORBICHFNFLONEU L ZOMFERIITHREL  munities of coastal regions which were affected by long-lasting blackouts to uti- : - s - o
MRRE [ ZEAEANEATBELEHEDBEFEE[GET XL lize the oceanic energy for power generation. In order to comply, we initiated the if:\_;ﬁiﬁ‘%’%'ﬂi\ RIOARBRAKISEL - RBHE T EERFEL. 100
¥ OWEER | Tl BRSO R ERC BT | [65°ach project “Research and Development on Wave Power and Other Ocean RERAEFTT,

. R R o Renewable Energies Applicable to the Sanriku Coast” and contributed to the SHHE|EEX 2EDDE 2P SINLAERERERICLY) . OB TIF
7o, BAEIXINX—DRREMEDERIEEL T T EEDHH i [ L . " 9 )
/ E T 2 recovery of Tohoku after the disasters of the earthquake and the tsunami. To NE—RBOWEMOE LS EDRBERST T EES,

RGP ORBEBEERL. 2016EEFTCICEIHZBE LS Ht  demonstrate the possibilities of oceanic renewable energy, we developed power

A i L = > L - frzab AR E Fob generation equipment in collaboration with local corporations, and accomplished . . .
ﬁﬁﬁéi’i_ﬁbii’l{to BAEIZIE &ﬁﬁ%ét I, BeAfTRY A FIRE D H %5 he installation in marine areas and thus the support of power supply by 2016, [ Toward Efficient Oceanic Energy Generation . -
T.ERBEEPAFKEFREL S/FHIENGRERE. $/2.8  During the advancements in oceanic energy we had to face not only technical Since the Sabusawa waterways at the entrance of Matsushima Bay in Miyagi
HERS(T oY b+ R DIRARS O AR AR b TEEd,  problems, but also issues with regulations such as the Electricity Business Act have a slower speed of tides due to the subsidence of the seabed and the outflow
Ut F)—D—DRAER EaRIceesEs 9 he Public Waters Reclamation Law as well as the understanding of local of sediment by the tsunami, we produced new-type wings out of light-weight alu-
ARETIE, ZO—D—D%AFRL. 201 5FIAICERRIEE residents and affiliates of the fishery business of local communities. minum honeycomb material and increased the number of wings in the tidal gener-
EERETHRFEEGKW)E. 2016 F 1M BICEFRAEMED  In the course of our project, we solved one complication at a time and were able ator from four to eight. Furthermore, we developed a new power generation control
X CRDRE (A3KW) 5 HIGE % EHEAERIALEL/, 10 equip Sabusawa Island in Shiogama, Miyagi, with a tidal power generator (5kW) method optimized for iregular waves and are currently verifying the efficiency.
. ) _ _ in March 2015 and the Tamanowaki Area of Kuiji, lwate, with a wave power With nationwide participation of 12 companies, we will continue our joint research )
RIHEMULBHEL TS TRTLBEA ORI TT, RELLE generator in November 2016, supporting the power supply for local communi- and increase the efficiency of power generation in the marine area as well as the =~ BEBFOFEERR
Fld T ERICERE THIE T AT M HDBEICHEBMUT  ties. This was the first instance of grid-connection in Japan and the generated modification of control methods. Power generation under strong waves due to typhoon.
WET, electricity is provided without cost to local fishermen’s associations, contributing
_ o N - . to the fishery and the communities of disaster stricken areas.
=1 Z — LT X)), 78 4 — ) ; .
SRIE CORRERICZT —NT T &R, BEIFIE =0 Based on our achievements, we aim to further increase our engagement and I ’§:¥Ii)l«=\=—0)m&'?=.*§%0)7‘-&)(:
ER{bLEBELET, realize oceanic energy generation on an even larger scale. i = - )
BRAEE. BAREEDHIC. ZORRERLRICTE—ILNT 270, FETE. BERRRVRZSGECEBAICHEL (XX, RZ
SN BRAXEPENEGRE. BRARRHEREDEY. EREZEEMRVILEEEMMIOBRESHSIMLTVET,
SELMERROBBONEARSIVERFEDORESLEL T BEIXNX —DEREEEN), ERIEANDHEPSDERRETIRED
FELWLZWEEZATVET,
I Public Awareness of Oceanic Energy
In order to raise wide public attention and aware-
ness of tidal and wave power generation as well
as the achievements, we organized public lectures,
press events, and excursions. The tours were visit-
ed by the Minister for Reconstruction and affiliates
of electric companies as well as members of com-
munities and high school students from Tagajo,
Miyagi, and Muroran, Hokkaido.
We will continue to proactively announce our re-
search achievements and organize excursions in
. . | . , - order to raise public awareness regarding oceanic
BLOBRREEE EHREBREDFE :
Oceanic tidal power generation facility. Construction of wave power generation equipment. energy and ask for the support and understanding

of the community toward further practical imple- SHREEBNTOE SRS
mentation.

Excursion with high school students.

| BAYI DR BIEGEF LRI —REMN

2016 FICRKRINAEUBBEO—R Yy 7 Tl 2050 F £ TICEUNDEAFEN 108 D1 &BF IR F—RETHIGT 52 c%BEL. 2030 p— - S -
FEOE LA BEEh55 S ERRRE L R BT % AEBIEL T B T LA — B A OIS RN R o TOET RE2 | MHEREREOIXINF—FIRICET 2MERRE

Objecti 2 ;
A TOU TN CBIRL A HRBA. MAREFRE 2N 00, BAORMERLEET SRR TEELEITH). ————1 R&D on Algae Biofuels

EHOHEHBEO—FIEL TEHEEINTVET, . -
| BS54/ Oy MEETEER DA
I First Grid-Connected Oceanic Energy Power Plant in Japan ey L=
e o = P AT TRES TKT LrbES CRERELTIHE.
n the Strategic Plans for the European Union , - Jut g RO )
published in 2016, the European Commission ﬁf{i%@gbl@@@ﬁ%ﬂi@géwj/ﬁ\z varenorciEE
stated their goal to provide 10% of their pow- PRELET, RREETIE. TKRAKEELZIVITIIVE-T
er supply by oceanic energy generation by RATIESERENIBEET I EN TEIEHN/ IOYMNEEN
2050 and the prospect of commercialization n [ o s gk 1o " n
by 2030’ displaying a global trend of advance- Elﬁg{ﬁb\ %ﬁiﬂt(i(ilﬂﬁ@ﬁ:ﬁinﬁ%’& Eﬂiniﬁﬁax
ments in oceanic energy utilization and pro- (2.5 1) THEFTHIEICHRIILEL
moting new businesses as well as measures
against global warming. I Installation of Pilot Outdoors Cultivation Facility
Although the wave and tidal power generation In order to cultivate algae outdoors not with artificial growth media
plants developed bV_OUF project only have small but with sewage, there are issues such as contamination of micro-
output, they con_stltute a _rare and valuab_le organisms. We established a pilot outdoors testing facility (2.5 t)
case of Japan's first oceanic power plant with capable of filtering sewage water and applying simple elimination of
grid-connection and are currently attracting bacteria for the cultivation of algae, and succeeded in maintaining ] N
attention as one example of power generation  sEgL 7=k HFEFH FETOT S LORREELE similar cultivation results as indoors laboratories. L e b2 —/ Oy N EER MY
and utilization for local communities. Completed wave power generation equipment. Modification and implementation of control programs. Pilot Testing Facility at the Minami Gamou Sewage Treatment Plant.

50 Tohoku University Reconstruction Action Riltk® BET7IV3> 51



provecT3 RIEBTITXINFXF—70O2I7h

| IS RESEICHRDIEE
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{EIBREBECHRERDEN TEEL,

I Cultivation of Strains in Low Salt Concentration.

In order to cultivate Aurantiochytrium, which are brackish water
organisms, a certain level of salt concentration is necessary. How-
ever, salt leads to corrosion of piping and additional desalination
equipment would be necessary when executing large scaled culti-
vation on plant level. We conducted acclimation experiments of wild
strains over 700 days and succeeded in procuring strains which
adapted to a low salt concentration environment and showed fa-
vorable growth even in a concentration of 1/6400 of seawater.

{EIRREBICHDIEE

Cultivation of adapted strains in low salt concentration.

| FKABIZEMSO I RIVF—EIHICHITT
IEMDBEKRDH7E RIS IREE R b 42— BEICEVERN A EERITEL
Joo B 2—DELEZERTIEAL TALIBICETZIRIVLX—ZHIBL. FBFICTA»S
IXNX—%BIHT 280D REBICEBLHLOTKLEETILOBELBIEL. [MiMRE
DIZNXF—FIBICETIMERRE] PRt 2—CEBINELE, ZORBNLRETIE. A
IS HIBBIOERREL CGEEIN S RALKREEMOMMEE. A -7 F X ILE
REF v hRE T KERDEEN S L EEMEFAL TEBL. MBELDRIEKFEF IV
EHH T30, FTAELBTAERELAM LY ICEZHEEE. MEOEIL, ME. MHEE
ORLEEICEZBFAE. HEIh/-mIbkFEORE, REREEFICANLIITHIILT
ZAN(LCA) EDIRIAVVEREICE)$EAEL 7
AERBIL LETHE
KIEEEE (201145
E~20155 %) (218
ehr=1on7orzy
1D [T#ER AT
FILF — (AR ETTREC
T2 EIx-FHIXT
OYzyh] OFRICTE
fFir5h, HiTBEARK
PeEEVELEDST
FTEHINTVET,

TKICEZBIEEE

Microalgae cultivation utilizing sewage.

Toward Energy Generation from
Sewage Treatment Plants

The Minami Gamou Sewage Treatment Plant
which handles ca. 70% of Sendai’s sewage
was almost completely destroyed by the tsuna-
mi. In order to not just rebuild the facilities, but
to lower the energy costs for sewage treatment
as well as to create and generate energy from
this sewage, “Research and Development on
Algae Biofuels” was initiated at the center. The
objective was the establishment of a new, en-
vironmentally friendly sewage treatment model.
In this challenging task, we cultivated Auran-
tiochytrium and Botryococcus braunii, both
hydrocarbon-producing microalgae attracting
attention as fuel production resources to re-
place oil in the future, by utilizing inorganic and
organic substances derived from sewage. For
the extraction of hydrocarbon fuel, we had to
work on a wide range of issues such as algae
cultivation utilizing sewage or sludge lysates,
the collection, extraction, and reutilization of
residues by solubilization of cells, the modifica-
tion of the extracted hydrocarbon, and the life
cycle assessment in case of actual full opera-
tion.

Our research as “New Energy and Energy Sav-
ing Project 'Realizing Sustainable Energy Sup-
plies” was one of ten projects in Sendai City’s
Earthquake Recovery Program (2011-2015)
and was supported by local communities with
a lot of attraction.

| HUWLEREORFEICEITT
RRIADYHREF =T FARRNIT LEREDRIEKFEA V)%
TryMREIELTHIB T 3401013, HEELTEBREEESHBLED
BNET NRECHRELMIE (Ru/Ce02) 1. ZTTZ7> DR IED
DHEVIED C-CHEEEZIRMICYIM ¢=. RISERBICK) T yb
BREL AV BDFOHIRD FETHENAIEETT,

I Toward the Development of New Fuels

In order to utilize hydrocarbons obtained from Aurantiochytrium and Bot-
ryococcus braunii as substitute for gasoline or jet fuel, the volatility has
to be increased by degradation. We developed a catalyst (Ru/CeOz),
which selectively disconnects the carbon-carbon bonds of low level
squalane branching, degrading the hydrocarbon to a level of jet fuel,
gasoline, or gaseous molecules with low molecular weight.

ANFAYAREF=F2FF XN LDSEBESNI-RALKFE

Hydrocarbons obtained from Aurantiochytrium and Botryococcus braunii.

| RREF 1 Vb O EsL
RRUADYHZDBORALKEOHHIC Y 725 T, RER. TRIED
SRTIZNLETUL, UL, ZOME TR R B
LTLESZE, BROTRICI XN —DRAN BETHEIEN K
SERIELAS>TOEL . CORBALT 5725, ARETH., 1
BADHBOD VAT LA REEREL TILA T ETIREHR
L. 15 BICTEID R T SRR ¢ BT EERUE LU

I Extraction Technology of Algae Oils

The traditional extraction of hydrocarbons from Botryococcus braunii
includes drying processes. However, the destruction of cells and the
additional cost of energy by the drying was considered a huge problem.
We applied heptane as extraction solvent with minimal repercussions
on the cells and established a milking process which is capable to ex-
tract oils from the cells 7 times per month.

BELINFTEERROT7O-Fv—bH

Float chart of the established milking-cultivation experiment.

BEARIRIF—2hDEL. M- EFNDTEY 71 (BEEF) B[R ZEMAT

o3 | BEOBEBB I ZNE—BIES AT LOEEDT-HOREER

R&D on Integrated Community Renewable Energy Control Systems to Enhance Human and Vehicle Mobility

Huizk D
IXINF—RT—2a DK

DFILAA>ZREEFROEL, T FFEEFEOICABRREEIPSENRIGH FIRRAENDOMEREDD X7 LEFFEL. K MICE
ATBIET, BRI DERER EICHERUEL 720 PRSI BEFIREIIIE—DSIEONLBNEHEL DD, FERDEHTEDERICI.

BHAEICERBEBE,S V2HENL TENERIELET,

Designing Local Energy
Stations

We developed an autonomous
power supply system based on
rechargeable lithium-ion batteries,
which can be supported in a variety
of ways (e.g. solar power) both ordi-
narily and in times of emergencies,
thus contributing to the functionality
improvement of local disaster re-
sponse centers. In ordinary times
the system will use energy obtained
from renewable resources, and in
times of emergencies power short-
ages can be avoided by utilizing
the vehicle to home (V2H) system

BEMAREMREXAICEHBLAATRIE— X7 -3 (KBEX)

of electric cars to provide power to  EV/YT7—XF—>3> (V2H) LB A
evacuation shelters.

AM)ZF 2y A X (BOT-224%) DERMHR

Microscopic appearances of Botryococcus braunii (BOT-22).

iamrEER bt 2—2F

Minami Gamou Sewage Treatment Plant, Sendai. Energy supply utilizing an electric vehicle (EV) power station (V2H).  Energy station (solar power) established in Ishinomaki.
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| RERICHA T —HRRMOUERE—

BHRBRT -2  EBNEREHEL TOBRABEOERERATIVRI AT LERIRL. EHEREMAFICERLELL, B4
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ICAREDRRN KL TOENTVET,

I Preparation for Emergencies - Practical Implementation of Achievements

We developed an integrative management system combining the information of electric vehicles as mobile power units and individual energy stations
and implemented it in public offices of Ishinomaki, Miyagi. At the annual regional disaster response exercise, the city of Ishinomaki also integrated train-
ing sections using this system. The achievements of our research based on the experience of the disaster are certainly contributing to the design of a

safe and secure city.

TRIANDRT I
DHEEE
Practical
implementation of
the management
system.

MEXXIANY
2T LDERBER
EED

Demonstration via
full-spec DS &
visualization system
to raise awareness
of mobility
management
systems.

NTVIRRAR L RKES AT LD

EILE R ER

BANBISNISHEHESNZENDE—F (L—42) DA
BMEFBLENAT VIR REBES 2T LERRLE
UFzo RO RT LTS, 1HY/21)12.4kg D COD A E
IZXL T, P14 5P DN F HADFEE E A5 SRR
63% EERL TWET BELEZNIFHREBBEL T
HEICHDRIIL NEETEHEXEEM DT EE
TWELT,

Operation Testing of Hybrid Methane

Fermentation System

We developed a hybrid methane fermentation system
utilizing the contents of cattle’s rumen (first chamber of
the stomach) offloaded from meat processing plants. The
system achieved a conversion rate of 63% and an aver-
age of 4.5m® biogas production per 12.4kg COD input per
day. We also succeeded to generate electricity with the
produced biogas, powering a small electric car or charg-
ing batteries.

NABZBFNC L BN BERBEHENDTE

Charging a small electric car with produced biogas fuel.

Disaster Resilient City Design via Renewable Energy

BARRIRINF—T Jaste
%g‘:gﬁg ‘$5'5<U75: Utilization
Due to the blackout and the suspension of energy supply in disaster

IRIX—DEHERERL - TIE, BEEOIRILF -G stricken areas, the sole dependence on the currently existing energy
SEMICKETIIEADBIEREAS, BA TR KFIHEEF#T /L &id is seen as a threat, and subsequently the utilization of renewable,

. L Em s o unused energy resources attracted attention as a key feature of the new
F—ELTHATRI N REBRDILVESINWOREL TERSA, city design after the disaster, adopted by many communities in their re-

ZLDEARBOEXREEETEICIANShEL, UL BEIXRIL  construction plans. However, renewable energy has many flaws such as
F—lf PROES, EHDOARREERVEAAZNDSIENRBEY low efficiency, unstable output, or high introduction costs, and propaga-

. _ tion is going very slowly. Solar of wind power generation cannot sustain
A s % (=P == == ~
&), ERMEATVEE Ao KEARBPRNREEICH T, Rif a stable enough power supply for grid-connection, meaning the continu-

EHERREL OO RTLATREELEEAHBI LD T, ERMWAEFE  ous dependence on traditional power generation.
EBIRGEEEBELEE A In order to create new options and to realize the utilization of renewable
- . . . N N energy requested by disaster stricken communities, research to stabilize
e N s s A+ & — -
IOURIRESTRL, 20, ECERA AN LEBERRETIRILY the currently unstable renewable energy production at low cost as well
DEAEZERIEZ-0IC1E. TLELGBERREIRILF—%ZEIXNT  as development of a system spending all of the generated power without

TELSE. REICRSTIFEIDL R T LORAEN BETT, retumning it to the grid are two main requirements.
— N N “ {3 Spp 4 o Under the motto “Local Production for Local Consumption”, we estab-
ARERTE, TRF-—DHEMHEX—T-REL T EROEES lished a power supply system utilizing renewable energy independent

A TSI RIREA B AR RETI RV —FRA X T LEEEEL . ¢ from traditional electricity infrastructure and installed it to public facilities

SIS SLKBBEFDCBATSCET HEADHITH  Ien 76 8 o bo crmelen deters o (es o el e
ESHOD. BAERRIXNY —FHEEET 2 RENLETINERT ties in case of emergencies and designed an advanced model promoting

LEL the utilization of renewable energy.

REERADY T LEA
Installation of the new system in public facilities.
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Actual on-site
signage contents.
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Resource Circulation with Participation of Local
Residents

We developed a high efficient methane fermentation system with a
conversion rate of 85% which processes 12kg of raw garbage per
day in Naruko, Miyagi. This system utilizes the disposed water from
the hot springs as heat source and the raw garbage is provided by
local residents. We were able to establish resource circulation with
participation of community members by supplying collaborators with
fermentation residue which can be used as liquid fertilizer. The op-
NP ST AREHE (EHEKIBTHIEFRRICT) eration of our system promotes the environmental education in the
Environmental education for elementary school children (at Naruko Hot Springs in Ohsaki, Miyagi). ~ Community as well.
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I A Regional Energy Utilization Example “ene café METHANE”

In July 2014 the “ene café
METHANE” opened in Naruko,
Miyagi, utilizing a small-sized
methane fermentation system.
The number of visitors already
exceeded 2400 customers,
becoming an attracting site in
Naruko.

The café won the "Special
Good Life Award from the
Minister of the Environment".

EHEEFRRMICEHELL
[TxHTz-x2]

“ene café METHANE” in
Naruko.
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After the Great East Japan Earthquake, the vulnerability of information communication technology (ICT) was exposed,

such as failure of communication lines, inabilities of information acquisition, and insufficiency of transmitting

information. We had recognized the issues to improve the resilience of existing ICT, which have to be dealt with as a
soon as possible.

To solve these issues, Tohoku University initiated projects to develop disaster resilient information communication 7
infrastructures. We aim to establish a safe and secure ICT, as well as integrate research institutes and industries
to improve disaster prevention and mitigation. The objective of our project is the realization of a “disaster resilient
information communication network”, and we established the cross-departmental Research Organization of Electrical
Communication (ROEC) led by the Research Institute of Electrical Communication in order to accomplish our goals.
Furthermore, we had signed a comprehensive partnership agreement with the National Institute of Information and
Communication Technology (NICT), a public research institution promoting research and development in ICT, and 11
installed world leading research centers within Tohoku University. We will promote private-public research projects,

thus aspiring the realization of resilient ICT as well as the regeneration of an active economy in disaster area. 2014 1
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Establishment of the Research Organization of Electrical Communication (ROEC)

FRILTEUE NEHRE SRS (NICT) I F ICT M7t 2—5%aL

Establishment of the Resilient ICT Research Center in the National Institute of Information and Communications Technology (NICT)
RALRF EBFERRRREEEDES 151 IR IR E RS

Partnership agreement between Tohoku University and the Japan Agency for Marine-Earth Science and Technology
MBAERTR [ SREBE M FREERSELZBNEKETRRIZES AT LOMERE] DT —IVWNEEEEREEE
Demonstration of "R&D on multi-layered disaster information and communication systems integrating various methods of communication
and broadcasting” funded by MIC

MEEERTEMRE [KEBEHERRIMZET 20 DR0E B EEEBRITOM TSR] DERAERREER
Demonstration of “R&D on fundamental integrated broadcasting and communication technology for swift communication of disaster
information” funded by MIC

752 ZFLALEMoU FFiE

MoU with France Télécom (now Orange)

A7 —hTA>DWi-Fi 23T, m#2.5km DXyt —SUL—ICK T

Success of 2.5km message relays in urban areas with Wi-Fi function of smartphones
KEREBIELTTRMIFICWI-FIERICEWERRF R VN7 — 7 HIBET 2R £ RIS

Development of ad-hoc network technologies via Wi-Fi in cases of communication line failures after disasters

[MEF ICTIRES ROV LRVTE RN —2 a3 RBICRVVERBERIMRERS —DEN B! Thhiw | FHE
“Disaster Resilient ICT Research Symposium and Demonstration of Disaster Resistant ICT - Connected & Never die!”

NICT K E ICT R £ 2—BIR R LEfE

Symposium on the establishment of the NICT Resilient ICT Research Center

1t Orange-Tohoku University Workshop on Highly Robust Networks Bifé&
15t Orange-Tohoku University Workshop on Highly Robust Networks

BERREMEEES RO L MR FICT ICLZRALERICE T R

ROEC Symposium “Toward the Regeneration of Tohoku via Disaster Resilient ICT ”

BRUBEHREENEWS AIF
First Issue of ROEC’s “NEWS”

KEICEL DU HIE DS DIERFEEEB ST 2BIEHAMEERE ([R7HdeUb—| &/NBUEARITH RS 2T LDERRRICRTH)
Demonstration of communication technology to transmit information from isolated areas in emergency situations
(Success of demonstration of connection between with “Relay-by-Smartphone” and relay systems with unmanned aerial vehicles)

RAKRFER R RRI+—7 L2013 [EELSFENBFRBEDRKIG~ | FfE
Tohoku University Tokyo Forum 2013 on Electronics and Information “From Recovery to Regeneration - Future Aspects of Information
and Communication Technology”

[Z=Ade )L —] % [ICT H—] EDHEHE (KIRE K FrF, BEMOSBEN T T ADBIEEER) (CKRTH
Connection between “Relay-by-Smartphone” and “ICT Car” (development of communication for the area far from evacuation center at a
time of large-scaled disaster)

BETESMM IR (ITRI) & MoU ###E

MoU with the Industrial Technology Research Institute (ITRI) in Taiwan

ERUEEMZEHEENEWS Volume2F T
Issue of ROEC’s “NEWS Volume 2"

M E ICT MIBBRAMR (KRR K ERFISBEDORFEELFIREE T2 ICT H—DFRE) DT ERRFHE

Demonstration of disaster resilient ICT R&D Project “ICT car to immediately recover communication network after Large-Scaled Disasters”

founded by MIC
EREILTHICEVTKERFICEDLFERER NI -V DEAEREENE
Demonstration of satellite communication networks at a time of disaster in Yamamoto, Miyagi

B aE AR FTE BRI B A DBIES X7 LERF

Development of communication system switching easily between mobile and satellite communication lines

KERFICH I BERBREERN LR NT VR ER DK X5 E X

Demonstration of power supply and efficient operation of network equipment at a time of disaster

ST TORE IRV VNT— IR DEIEEREEE

Demonstration of disaster resilient network technology in Kochi

RENIIEES 27 LEFIBLEREERH ORI

Disaster response exercise with disaster response information system in Kashihara, Nara

SIP(BA -iBSK) 7O T UM BB RALKFAIBRL K IR COERERER % E 1B

Demonstration of Tohoku University’s disaster response drill on SIP (disaster prevention & mitigation) Project

SIP(BE - K) 7RSS T IMI BB T(IE T B TCHEIIEREE

Demonstration in Cebu Island, Philippines on SIP (disaster prevention & mitigation) Project

NICT M E ICT 52> >R LEafE
NICT Resilient ICT Research Symposium

SIP(BES5K) TaT /M BB T IEL DY LIVATICT—RHREN RELESMB T -7 39 TEE

Workshop with participation of the general citizen in San Remigio, Philippines on SIP (disaster prevention & mitigation) Project

BEIERMMAER(TR) 7722y TR

ITRI Workshop
HRAESHMEREICELB AT Rde L —DT—IVREIF EERE EfE

Demonstration of “Relay-by-Smartphone” by Sendai Television Inc.
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I Research and Development Plan

During the first phase (five years), we conducted research and devel-
opment of disaster resistant information communication technology
(ICT) based on existing technologies, and put the R&D results into
practical use with private-public collaboration. In the second phase
(also five years) we are employing cutting-edge resilient ICT for re-
search, and we will aspire to create novel Resilient ICT Engineering.

| F1 BRI ZN—AE LMK E ICT ARRHE
BETERMEN—RETHMEFICT EL T, [KERFDRIRLIE
WNEAREIRT L], [T EMEERIEU-BBEERINT—T ]| [y
NIV DEREEIRERE T 2R YN T—7 ] D3R FICDVWTH
TEREEITVEL/,
15 Phase Disaster Resistant ICT R&D based on
Existing Technologies

As disaster resistant ICT based on existing technologies, we conduct-
ed research and development on the following three topics: “Effective
information acquisition and transmission systems at times of disas-
ters”, “Robust networks with enhanced disaster resistance”, and “Ad-
hoc networks for rapid network recovery”
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1 R&D of Movable ICT Units for Multiple Connections and Emergency Conveyance in Disaster Areas

We conducted research and development of movable ICT units to swiftly provide ICT services in disaster areas. These units are capable of cover-
ing wide areas as well as support ICT services for tens of thousands of users within two days after the occurrence of disasters.
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I Demonstration of “Relay-by-Smartphone”

We demonstrated experiments for communication with 27 smartphones in Tohoku University’s Aobayama Campus, utilizing the Wi-Fi function to
succeeded in transmitting e-mail messages without mobile networks. In case of isolation from operator networks at times of disasters, smartphones
are a valuable communication tool to construct ad-hoc networks. In order to practically implement the “Relay-by-Smartphone” technology, we con-
ducted demonstrations in 2013 in the central parts of Sendai and succeeded in relaying messages over a distance of around 2.5km. We also or-
ganized a workshop in San Remigio, Philippines, with participants from the local community, raising public awareness about the fact that common
smartphones can be utilized at times of disasters to communicate information with “Relay-by-Smartphone” technology.
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Participatory workshop in San Remigio,
Philippines.
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R&D of Shared and Collaboration Technologies
between Radio Relay Systems of Unmanned Aerial
Vehicles and Ground Networks

To flexibly cover wide areas at times of disasters, we conducted
research and development to swiftly construct ad-hoc networks com-
bining existing ground networks and unmanned aerial vehicles. This
technology has the potential to be utilized in isolated areas without
working of operator networks after a disaster as well as crowded
event venues with traffic congestion.
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R&D of Disaster Prevention Information Database
Systems for Disaster Response Support

We collaborated with Kyoto University’s Disaster Prevention Research
Institute and NTT Laboratory to conduct research and development of
a Disaster Prevention and Response Database System constructing
the management system for disaster response operation, based on
unified situation recognition to share disaster prevention information
among the disaster response staff. As a result, we can provide a rapid
and fair support of disaster victims with the database, based on unified
situation recognition to share disaster prevention information among
the response staff.
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Satellite Communication Networks at Times of
Disasters

We conducted research on technologies such as multi-mode aperture
terminals, low energy mobile aperture terminals, and communication
bandwidth optimization controls to secure satellite channels depend-
ing on the situation in disaster areas. Utilizing these technologies, we
can secure communication lines even if ground networks are unavail-
able in the event of a disaster.

FR2553 A 25 BB T KEICTRIES KDY L BB &Y IR

| &SRR ICHmIT /=K RERF D RE
EAHIC BT BEFICTHRMEN—ZELATHKEZICT DRI
ERREDHESFREICEI T S TEIAERELED TVET,

Demonstrations for Promotion of Practical
Implementation
We are proceeding demonstrations in various regions to realize the

practical use of our R&D results on disaster resilient ICT during the
first phase based on existing technologies.
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Field demonstration of
“Relay-by-Smartphone”
by Sendai Television
Incorporated

In the period from June 12, 2017, to
July 31, 2017, we held the disaster
prevention and mitigation mystery
event utilizing “AirBaton”, temporarily
implementing “Relay-by-Smartphone”
in Sendai TV’s news application in
collaboration with Sendai Television
Incorporated, NTT Docomo, and Kozo
Keikaku Engineering Inc.. We demon-
strated the practical functionality of
messaging and services of the ad-hoc
communication technology provided by
“Relay-by-Smartphone” in this event.
By conducting further demonstrations,
we aim for practical use of our tech-
nology in the near future.
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Demonstration of Disaster Resilient ICT during
Disaster Response Drill of Tohoku University’s
Headquarters

We demonstrated voice communication of smartphone via IP-PBX for
emergency situations, web conferences and online camera monitoring
to secure communication lines between Kawauchi and Katahira Cam-
pus with Portable Radio Communication Systems (FWA) and mesh
networks, and tested communication during the Disaster Response
Drill at the Headquarters (October 2015). We also demonstrated the
e-mail message transmission via “Relay-by-Smartphone”.
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Demonstration of Internet Connection via Satellite

Link in Evacuation Shelters

We demonstrated satellite communication networks during times of
disasters, at the town office of Yamamoto in Watari, Miyagi, in March
2014, for practical use. We provided insight to this technology and pre-
sented the ease of connecting to the Internet via smartphones by sim-
ply activating equipment at evacuation shelters as well as methods to
obtain power supply for houses utilizing hybrid cars. Part of the demon-
stration was also to show that necessary operations can be performed
by disaster victims themselves at evacuation shelters and do not need
specialists on site.
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Demonstration of Disaster
Resilient Network
Technology in the City of
Kochi

In cooperation with the prefecture as
well as the city of Kochi, we demon-
strated disaster resilient network tech-

nology in the city of Kochi in March /| IRy =TEis
2015. We connected isolated areas / £ e
which lost communication methods /

with areas still having some commu- /

nication available via ad-hoc relays, I
presented the efficiency of broadcast
and group communications to inform
residents and organize emergency dis-
aster responses, as well as exhibited
the utilization of familiar smartphones
as emergency response communica-
tion devices, and thus providing a low
cost disaster communication system.
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Workshop and On-the-Job training in Kashihara

Utilizing the Disaster Response Information Systems

For the practical implementation of JST RISTEX’s research results, we
conducted a workshop and on-the-job training for disaster response in
Kashihara, Nara, in July 2015. We presented research results to staffs
of disaster response units and also got feedback for future research as
well as practical implementation.
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Demonstration of Power Supply and Efficient
Network Equipment Operation in the Event of
Disasters

Theoretically estimating
the duration of power
supply with the electric
storage via renewable
energy power genera-
tion, we developed a
design method for off-
grid life. We verified that
we can live with off-grid
for more than one year
without blackouts of an
independent electrical
supply with electric stor-
age and solar power.
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1 R&D of Sound and Radio Wave Sensor Networks for Early Disaster Detection

Crustal deformation and mete-
orological phenomena leading
to huge natural disasters have
the tendency to manifest with
atmospheric pressure chang-
es accompanied by ultra-low
frequency sound waves, not
noticeable by human senses.
Spatially accurate distribution
maps of rainfall are a valuable
source of information to predict
water and landslide disasters
after locally torrential rain,
increasing the recent years.
We conduct research and de-
velopment to prepare for these

ERNLEND || BRCRE | | IRROERR
HRERHRL - || IIEDPRM || LDEHE UL, BEN
SFRODYSTE DR [T SEN [CABRICHAINT

Wine<W
J: D EE b\ i d: UFARDHETE L\aﬂmﬁﬁ
IFHREVS [ wmen |

=B (CE
FEE(EABIE (C &K D 9 BRALIEE]
BERRT—STILERBEIRY b

EBARsnes-0
- SEEIY
S LAILESY

e ABDBER

sy ro—s

2 HxRy hDO—2

disasters and mitigate the
damages with the sensor net-
work of sound and radio waves
common in our everyday life to
obtain relevant information of

signs related to approaching
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Demonstration of Optimization Algorithm for
Network Functionality in Cebu

We demonstrated interconnected experiments of our “Optimization
Algorithm for Network Functionality” with the disaster resistant radio
communication system “Movable ICT Unit” developed by NTT Net-
work Innovation Laboratories in Cebu Island, Philippines, in November
2015, and thus verified the feasibility. During the experiments, we
succeeded in acquiring and accumulating important information re-
garding the safety of disaster victims outside the communication area
at the disaster response headquarters.
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12" Phase: R&D of Cutting-Edge Resilient ICT

We aim for the realization of ICT networks with drastically improved
resilience in the event of a large-scaled disaster via analyzing various
environmental information, recognizing the state of destruction and
operational statuses of networks, and coordinating various ICT net-
works autonomously. We will realize the “BCP Engine” supporting the
Business Continuity Planning (BCP) of the government, communities,
corporations, and individuals, to drastically improve the resilience of
social activities in the event of a mega-disaster via analyzing various
information of the environment.
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disasters.
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R&D of Communication Network
Technology for the Effective
Frequency Utilization of Unmanned
Aerial Vehicle Systems

We designed and developed a resource allocation
control algorithm to realize frequency sharing with
multiple unmanned aerial vehicles (UAV) in the same
airspace. Theoretical construction and design of the
algorithm for efficient resource allocation is based on
information regarding e.g. location, priority, and re-
source requirements and we evaluate the performance
based on actual operation scenarios of unmanned
aerial vehicle systems as well as occurring delay
times from the algorithm. Due to this development,
data obtained by UAVs can be transmitted to ground
control units in real time, and thus expecting that
unmanned aerial vehicles will be used for agriculture,
home delivery, or bridge inspections in near future.
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Research on Grid Systems with Emergent Synthesis Function on

Recursive Structures

To improve the resilience of power grids, we are conducting the following research
and development to realize distributed autonomous cooperative grids, which are not
conventionally hierarchical and centralized grid.

1) Physical construction method of a national grid composed by micro grids, and
micro grids composed by Y-shaped power routers.

2) Cooperative control methods for power distribution.

3) Collaboration with resilient ICT transmitting the above control signals.
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Due to the 2011 Great East Japan Earthquake and resulting tsunami, the Sanriku coastal area and its wealth of bio-resources
and services were tremendously damaged. Examples of the major disturbances included: e.g. large amounts of remaining
debris, loss of seaweed beds and tidal flats, accumulation of mud on the seafloor, land subsidence, spills of chemicals (e.g.
heavy oil). To help restore the coastal communities and fisheries, it is essential to conduct continuous investigations on the
status of the marine environment and ecosystems and establish new business models for fishery that can coexist with nature.
To regain the rich seas by the power of robust science, Tohoku University (lead institution), Atmosphere and Ocean Research
Institute at the University of Tokyo (deputy lead) and the Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
(deputy lead) initiated a decade-long project called “Tohoku Ecosystem-Associated Marine Science” (TEAMS). This project
has been supported by an outstanding number of marine scientists throughout the nation who assessed the impact of the
earthquake and tsunami on the marine ecosystems during the initial recovery period up to 2015. Moving onto the next
recreating phase from 2016, the three institutions strive continuously to conduct the very best interdisciplinary research to
help implement sustainable fisheries and regenerate the tsunami-affected regions. We carry out our research activities mainly
under the following four objectives. Tohoku University is responsible for the objective (1), but also oversees the entire project.

(® Study on Ecological Succession of Fisheries Ground (Tohoku University)

@ Research on Factors Controlling Marine Ecosystem Dynamics (The University of Tokyo)

® Research on Factors Controlling Open Ocean Benthopelagic Ecosystem Dynamics (JAMSTEC)

@ Data Sharing and Publication by Development and Operation of Information Systems for TEAMS (all
institutions)
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TEAMS mini-symposium “Impact of the Great East Japan Earthquake on the Marine
Ecosystems and Efforts for Reconstruction”
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Tohoku University - JAMSTEC joint symposium “One Year after the Great East Japan
Earthquake - Lessons Learned and Best Practices”
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Lectures at the Korea Institute of Ocean Science & Technology “Introduction of TEAMS and
Current State of Japan after the Great East Japan Earthquake”
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TEAMS public symposium on Investigation of the Marine Ecosystems “What Happened

to the Sea along Tohoku?”

AA¥HiRH

[REAKREXPSOKEERVEERFIS BRREOEE-BEICHITT]

The Science Council of Japan Conference “Towards Recovery and Regeneration of the
Fishing Industry, Coastal Communities and the Natural Environment after the Great East
Japan Earthquake”
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The Japanese Society of Fisheries Science Symposium “Current State of Coastal Regions
in Tohoku after Three Years of the Earthquake and Tsunami - Natural Disturbances by the
Disaster and Anthropogenic Disturbances by Reconstruction”
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Workshop on seaweed aquaculture for Miyagi prefectural fishery affiliates
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Opening of the Onagawa TEAMS Headquarter

FVDRRIRE b LB HEBET (RS EFRE

Workshop on natural seed collection for cultured ascidians and oceanographic monitoring buoys

BRBDYRVORRFHESSCTRICOVWTDORBRRERIE
Workshop on natural seed collection for cultured ascidians and
hydrodynamic conditions in Samenoura Bay
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TEAMS symposium “How Did the Great East Japan Earthquake Affect Marine Ecosystem?”
in the public forum, the World Conference on Disaster Risk Reduction

2015 FERAKEFSEERIRNS LRI L E

Special symposium in the 2015 Japanese Society of Fisheries Science Council Meeting

JF AR ERNNEZF YA VEERESERE
Meeting at the Miyagi Yagawa Branch, the Japan Fisheries cooperative, reporting on
the results of the ascidian investigations
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Workshop on how to identify eggs and larvae of ascidians in Samenoura Bay
EERS >R DT LR SRR EEHREAEEICH TS

WK DB ERRICEIT 57— N iR R lE

Field seminar as part of an international symposium on the recovery state of disaster
stricken areas in the coastal region of Miyagi —

BB CRVIRERNEEE T 3R eRmE

Workshop on observations of ascidian seed collections in Samenoura Bay

JF XX B XA VEREIR B R fhia = R fE
Workshop on observations of ascidian seed collections at the
Miyagi Yagawa Branch Office, the Japan Fisheries cooperative

JO=NIVT—Z T w2 KRR AR
Field seminar for Global Learning Center, visiting the 2011 disaster stricken areas
HEANZEHKBRTT RFEUSTESYAILRTOT T L) BE

Field seminar for JST foreign visitors, visiting the 2011 disaster affected
areas (Sakura Science Program)
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Kesennuma high school workshops studying the disaster stricken areas
ERKERRESEGERTEAR AT T LA
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The Miyagi Fishery Recovery Cooperation Council public symposium “Disasters and Oceans
- Future Fishery and Aquaculture”
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World Bosai Forum session “Marine Ecosystem Disturbances by Earthquakes and Tsunamis”
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| Seaweed beds in Shizugawa Bay

Seaweed beds comprising mainly Arame (Eisenia bicyclis, a sea oak species) were a common feature in the coastal rocky reefs of Shizugawa
Bay. Kitamurasaki sea urchins are known to feed on Arame and the harvest of the urchins is commercially important here. Although the Great East
Japan Earthquake destroyed ca. 75% of the Arame beds, the affected areas almost fully recovered in the following year. However, due to dramatic
increase in the urchin populations, it was revealed that about half of the seaweed beds were lost by 2015.
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Invasion of Kitamurasaki urchins in seaweed beds (schematic
presentation).
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Changes in Arame and sea urchin density
in Shizugawa Bay.
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I Kitamurasaki Sea Urchins in Shizugawa Bay

Due to the outbreak of Kitamurasaki sea urchins, it is a major concemn of
local communities that the reefs might be denuded and the quality of the
urchin harvest deteriorates. We therefore collected the urchins with local
fishermen and cultivated them in baskets for several months to examine
the quality of the urchin roe (gonads). We found that addition of kelp in
the feeds increased the quality
of the urchins both in taste and
color. We now consider ways
forward to apply these results for
fishery operations in collaboration
with local fishing communities.

TIXRREEREBRTAXELTY
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Kitamurasaki Urchins feeding directly
on Arame (Feb. 27, 2014).
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Optimum Oyster Quantities and New Species-
combinations for Aquaculture in Nagatsuraura

We routinely collect data for water temperatures and chlorophyll a
through surveys to assess the amount of net primary production which
affects oyster growth. Using these data and an existing growth model for
the oyster, we estimate the optimum stocking quantities for the oysters in
Nagatsuraura. We are also developing new and efficient cultivation tech-
niques for Manila clams (Ruditapes philippinarum) and other shellfish.
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I Towards restoration of the Ascidian Cultivation in Samenoura Bay

Before the earthquake, about a third of Japan’s edible ascidians were produced in Samenoura Bay, placing it in the first rank as well as being most
important for the provision of ascidian seeds in Japan. However, all cultivated ascidians were destroyed by the tsunami, and almost no cultivation
or production was made in Miyagi for three years after the earthquake. We aimed for the early recovery of ascidian cultivation and investigated
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post-tsunami spawning and larval distribution to estimate new locations of
larval settlement using numerical simulations of particle transport and diffu-
sion. We thus established efficient methods to extract seeding from surviving

ascidians in collaboration with local fishermen.
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1 Environmental monitoring of Nagatsuraura

Environmental hypoxia was a common phe-
nomenon in Nagatsuraura, often resulting in
massive fatalities among cultivated oysters
that are important to the local industry.
Although the waterways expanded after
the earthquake and tsunami, hypoxia still
remains occurring during summer in deeper
layers of the water. In order to establish a
stable and sustainable oyster cultivation in
Nagatsuraura, we conduct real time obser-
vations and routine environmental surveys
by ship so that we can develop new farm-
ing methods in collaboration with local fish-
ermen and thereby increase the production
of the oysters.
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Sampling stations for the routine survey.
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Equipment for environmental observations.
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Hypoxia layer in lower depths of Nagatsuraura.
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Nutrients, Phytoplankton, and Zooplankton in
Onagawa Bay

After the Great East Japan Earthquake, we started monitoring chang-
es in nutrient loads and the abundances of both phytoplankton and
zooplankton in Onagawa Bay because these interactions provide a
basis for marine productivity. We found that the concentrations of
nutrients sharply decreased immediately after the earthquake, yet the
levels have been being gradually recovered to date. The abundance
of phytoplankton has increased accordingly, and a similar increas-
ing trend has also been observed for zooplankton. We will continue
to monitor how the nutrient-plankton interaction
changes over time in response to the recovery
and expansion of the aquaculture operations in
Onagawa Bay.
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Marine food chain.
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Changes in nutrient loads over time.

Changes in phytoplankton/zooplankton abundances over time.
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Alteration of the Seafloor
Environment due to the
Tsunami in Onagawa Bay

In Onagawa Bay, a significant
amount of mud was accumulated on
the seafloor after the 2011 tsunami,
indicating an increased amount of
organic and sulfide substances and a
deterioration of the seafloor environ-
ment. Although the proportion of mud
still remains high, the amount of mud
has been gradually reduced in some
places, and benthic organisms which
drastically declined in numbers after
the tsunami, have also been recov-
ered accordingly. The diversity and
abundances of benthos observed
offshore did not, however, show as
much pronounced change as those
observed inshore seafloor environ-
ment, indicating that the impact of
the tsunami on the benthic communi-
ties was most significant around the
inshore harbor area.

ZIEBEDERENEL
Changes in mud proportions in
Onagawa Bay.
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Changes in abundance of benthic organisms inshore and offshore Onagawa Bay.
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I Creating a Habitat Map of Onagawa Bay

BRICEBESN B FERT

A marine observation buoy installed in the bay.

RAAAIC &2 TE HAEA

Monthly routine surveys by ship.

We collect significant amounts of environmental data through routine surveys by ship and real-time observations by buoys deployed at fishing/ag-
uaculture grounds in Onagawa Bay. From 2017 onwards, we also investigate changes in distribution of fauna and flora in intertidal zones and sea-
grass/seaweed beds, as well as production and growth rate of cultivated species for aquaculture. Using these data, we construct a marine habitat
map to discuss how to implement effective and sustainable management of marine resources.
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Scallop Farming in Ogatsu
Bay

To assess the environmental conditions
and carrying capacity of the fishery
grounds after the 2011 earthquake in
Ogatsu Bay, we investigate changes
in production and growth conditions of
cultured scallops. We also examine en-
vironmental data taken directly from the
cultivation sites and analyze factors
that affect the production and growth of
the cultured scallops. Based on these
results, we attempt to help restore the
tsunami-affected fishery grounds and
thereby contribute to implementing new
and effective management of marine
resources for the fishing communities.
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Development of new Hokkigai Clam Fishing Nets & Methods Adapting
to the Tsunami Debris

Across the Hokkigai clam (Spinsula sachalinensis) fishing grounds off Yamamoto, Miyagi, a
lot of rubble and debris was washed in, which made it difficult to operate fishing activities. We
therefore constructed a detailed debris distribution map to assist where to operate using GPS
and developed an adaptive fishing method using new clam fishing nets combined with a water

I Yamato Clams of the Natori River

Yamato clams (Corbicula japonica) are an important marine resource harvested along the brackish water of the Natori River. The clam population
decreased to a tenth after the 2011 tsunami, and further environmental surveys along the estuary revealed that their distribution also shifted ca. 1
km upstream. This was due to the subsidence after the earthquake, resulting in saltwater intruding further upstream. We shared the information with
local fishermen and the clam population has recovered to higher levels than before the earthquake.

537 =X RATHR

jet system. Effectiveness of the method has been tested in collaboration with fishermen and
YIRNIVYVZIORHEEBE (YValrickdiEE) the Hokkigai fishery is almost ready to resume operations.
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Map showing the distribution of Yamato and Manila clams in the Natori River (before the earthquake).  Maps showing the density and distribution of Yamato clams (sampled by clam rakes).
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New clam fishery operation model combining the debris map and new clam fishing nets (schematic presentation).
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Debris distribution map in waters off Yamamoto, Miyagi.
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longed low salinity conditions causes depletion of the clam population, which hampers restoration of fishery operations. This was caused by the FRADHRIL, BRICESHEELE. ABEEICKDEbD RV TEHY,

subsidence and alteration of the beach morphology (sandspit), leading to retaining larger amounts of fresh water after any significant precipitation ZOEETIENEEDTBEBELRALICETELTWERA, /- HIE
events. Our findings were reported to Ministry of Land, Infrastructure, Transport and Tourism (MLIT) and we work together to remove the sandspit TBSEEY —HEOBEYBLT BV TWET, COIIET
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and restore the clam resources. . _ .
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I Manila Clams of the Natori River

I Provision of Real-time Oceanographic Information

We provide real-time oceanographic data, e.g. seawater temperature,
from our moored buoys deployed at Onagawa Bay, Ogatsu Bay, Nagat-
suraura and Samenoura
Bay off the coast of
Miyagi. Data transmit-
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BET3H00-

I Benthic organisms in the Gamou intertidal flat

We study benthic organisms living in the soft and fragile sediment
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of the Gamou intertidal flat to examine how the marine ecosystem VTR LEZRY Y TY AT LB
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respond to the disturbances caused by the 2011 earthquake and
tsunami. More than four years have passed, but the geomorphology
of the estuary and the intertidal areas changes constantly due to the
combined effects of anthropogenic activities and natural forces, which
makes the intertidal
habitats a constantly
unstable environment.
Furthermore, species

ted from these buoys
are made available
to fishermen and the
general public via
mobile phones or per-
sonal computers. We
also conduct monthly
surveys by ship to
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Manila clam density by sampling stations (2014).

Mechanism of Manila clam depletion.

Field work in the intertidal flat of Gamou. quakes and tsunamis.

grounds.
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PROJECT 6

FHFELLEEREEET7O I

Nuclear Decommissioning and Environmental Restoration Project

RFFEILLEEEBMA L 2—

Center for Fundamental Research on Nuclear Decommissioning
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After the Great East Japan Earthquake, we are committed to contribute to the recovery of Fukushima and aspire to become
a central hub for research regarding nuclear decommissioning not only for Tohoku but also on a global scale. Since
2014 we initiated projects for fundamental research on nuclear decommissioning and human resource development in
collaboration with Fukushima University and the Fukushima College of the National Institute of Technology.

In order to ensure the safe and steady decommission, we need to accumulate academic knowledge and technology
from a multitude of fields, making university-wide collaboration essential. We therefore established the “Center for
Fundamental Research on Nuclear Decommissioning” (CFReND) as cross-departmental organization in December 2016.
The centers main objective is fundamental research and development of basic technology for the safe and steady
progress regarding the nuclear decommission of Fukushima Daiichi Nuclear Power Station. This research also has the
potential to be applied to general decommission of nuclear reactors in the future. Furthermore, we are also committed to
the education of young engineers and researchers who will lead future projects regarding nuclear decommissioning.

INETOHHE

2012 8 {wBEBE—RTHRBFIFMRE

Site visit to Fukushima Daiichi Nuclear Power Station

2014 8 MEBFFHE [EILEEME AMBREFRETOTVILRE] KR

Initiation of MEXT’s “Enhanced Program for Nuclear Decommissioning Research and Human Resources Development” at Tohoku University

2016 3 RwREBE-RTHEREFIRV JIAEARFARIFEMITAARMAE

Site visit to Fukushima Daiichi Nuclear Power Station and the Nuclear Science Research Institute of the Japan Atomic Energy Agency (JAEA)

F—E RERA =S T T TEPHEMTH 77U X | BiE

First “Conference on Next-Generation Initiatives for Nuclear Decommissioning Technology”

BEF—RETFHREMRV JAEARERBRMER 2 —H iR R
Site visit to Fukushima Daiichi Nuclear Power Station and the JAEA Naraha
Remote Technology Development Center

[RAXFRFIFRELEEREMRE L 4—] FHE
Establishment of the “Tohoku University Center for Fundamental Research on
Nuclear Decommissioning” (CFReND)

2017 10 fwREF—RETFHEEMRV JAEAREERRMRE L 2 —RURE

Site visit to Fukushima Daiichi Nuclear Power Station and the JAEA Naraha
Remote Technology Development Center

[Fukushima Research Conference on

“Corrosion Prediction and Mitigation for Key Components of Fukushima Daiichi NPS” | Faf&
Fukushima Research Conference on “Corrosion Prediction and Mitigation for Key Components of Fukushima Daiichi NPS”

BEFIFEE LB ERRR b 24— 1AETEI RO LA
[BEIEHEBERBIFE IO T4 T ANDF LT | FifE

CFReND 1 Year Anniversary Symposium “Challenge toward the Frontier of Fundamental Research on Nuclear Decommissioning”

Tohoku University Reconstruction Action
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2016F12A 10, £F MR EL T,
[EFIFREILEEEBME b 2— ]| 25%E
Cross-departmental "Center for Fundamental
Research on Nuclear Decommissionig"
December,2016.
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I Fukushima Research Conference

At the Center for Fundamental Research on Nuclear Decommissioning we
gather necessary knowledge from around the world for the safe shut down
of reactors after the power plant accident. We have proposed to establish
the Fukushima Research Conference for related research activities as well
as to educate leading human resources and cooperate with Collabora-
tive Laboratories for Advanced Decommissioning Science(CLADS),Japan
Atomic Energy Agency(JAEA). In November

2017 we have cooperated with CLADS/

JAEA to organize the “FRC on Corrosion” in

Tomioka-cho, Fukushima. The main focus

was “corrosion”, being a major factor during

the long-lasting decommission process of the

damaged nuclear reactor. We had intensive

discussions with leading researchers from

over the world about mechanisms and coun-

termeasures regarding corrosion and members

of our center presented research outcomes as

well as future plans and aspects of relevant

research based on the newest findings.
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One Year Anniversary Symposium of the
Center for Fundamental Research on Nuclear
Decommissioning

In December 2017 we held the One Year Anniversary Symposium
“Challenges toward the Frontier of the Fundamental Research on
Nuclear Decommissioning”.

We presented our mission, goals, and role as well as current prin-
ciples of our activities and showcased detailed action reports to
concerned parties.

Afterwards we ex-

changed thoughts and

ideas for collabora-

tions and cooperative

actions for fundamen-

tal research on nucle-

ar decommissioning.

A large group of

guests from affiliated

ministries, university,

research institutes,

and industries as well

as foreign experts and ~RERICES I 2—HERIEDHA
specialists participat- Debriefing by Executive Vice President Hara
ed in the dialogue. regarding the establishment of the center.
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T-IVOAEHEEISKEL CERMOEIERA TVET, COYAT LARBSHREROERVERR,SORMEEEICL BB, DEGRICRE R EN FTRETT,
RENNEERME=SU>TTHILEN) BRI EEERL, DEICICU TR RIGIREE U N PRI 570, ELE R B OERBIE DM - ) L. S5IIARst
B DOHNBIHIRIDERICKIL DBDEEZSNET,

1 Electromagnetic Ultra-Sonic Monitoring System for Corrosion Observation of Piping at Fukushima Daiichi’s Nuclear Power Station

During the nuclear decommission process at Fukushima Daiichi’s Nuclear Power Station, the maintenance of the cooled standstill state of the reactor is of utmost importance to prevent
another meltdown until the nuclear fuel and waste is removed. However, the piping of the cooling system is vulnerable to corrosion and its corruption would mean a loss of cooling capa-
bilities, possibly leading to an emission of radioactive material to the environment.

On the other hand, inspections under high radiation within the power plant’s facilities present severe risks to operators.

Currently we are employing well known electromagnetic ultra-sonic resonance methods for maintenance to measure the thickness of the pipes for the storage pool of spent nuclear fuel
in the fourth reactor building of the nuclear power plant. This system allows the remote and automated continuous observation from the maintenance building with low levels of radiation.
By monitoring the thickness of the pipes for a long term, we can observe the corrosion process and introduce necessary countermeasures, resulting in an improvement of the piping and
its reliability, and preventing the risk of radioactive materials entering the atmosphere.
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1 “1st Conference on Next-Generation Initiatives for Decommission Technology”

As one of seven institutes part of MEXT’s “Project for Fundamental Research and HR Development Toward Nuclear Decommission” we organized
the “1st Conference on Next-Generation Initiatives for Decommission Technology” at our Aobayama Campus to foster HR education of students.
Nationwide Graduate and undergraduate students as well as students from technical colleges interested in research of decommission technolo-

gy participated in the
conference, listening
to presentations of
research outcomes
regarding e.g. facility
maintenance during de-
commission (inspection,
corrosion evaluation,
repairs, etc), remote
control technology, as
well as nuclear debris
assessment and prop-
er disposal of nuclear
waste. There were also
numerous participants
from the industry, dis-
playing the high interest
and needs for nuclear
decommission research

in the future. HLTPL L RZH DR RBERDIET

Presentation of research outcomes at the conference.
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Opening remarks by President Satomi.
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I Continuous Education Curriculum “Program for Nuclear Decommission Engineering”

In order to nurture core human resources who will lead the long-lasting
process of nuclear decommissioning, we established the “Program for Nu-
clear Decommission Engineering” in 2015, aimed at graduate students of
the School of Engineering and Graduate School of Information Sciences.
To prepare the students for the varying situations during the decommission
process, this program provides 1) problem solving skills going back to basics
and applying principles, 2) the knowledge and capability to recognize the
essence of problems, and thus the ability to provide fundamental solutions,
and 3) communication and collaboration skills to develop resolutions in coop-
eration with specialists from other fields. Graduates of the program (so far 12
in 2015, 14 in 2016) are conferred a certificate, many of which find employ-
ment in associated institutions organizing the nuclear decommission.

TRIILMET EEZER (2017F3A)
Program graduates (March 2017).

BEILREEIF D% T

Nuclear decommissioning seminar.
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ey Opening remarks from Executive Vice
AWHIHEELTVET, President Hara.

BEMRFBICHIDIERE2—DBN
Presentation of the Center at the Specialists
Conference.

I “Specialists Conference”

In order to communicate with academics from different fields and various specialists from JAEA, the Nuclear Damage Compensation and Decommission-

ing Facilitation Corporation (NDC), TEPCO, nuclear power plant providers and other institutions affiliated with the decommission process, we established

the “Specialists Conference”. Outcomes and achievements from the exchange will be utilized to promote and accelerate decommission research.
Furthermore, the conference serves as training place for students and young researchers to communicate with experts from different fields and spe-

cialists from the industry, providing valuable opportunities to reinforce personal networks and obtain career advice from others experiences.
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PROJECT 6

FHFELLEEREEET7O I

Nuclear Decommissioning and Environmental Restoration Project
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Development of Technology for the Restoration of Living Environments Contaminated by Radioactive Material
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After the accident at the Fukushima Daiichi Nuclear Power Plant, radioactive materials were released into the
environment, contaminating living environments at homes, fields, forests, or schools. In addition to concerns regarding
the health of local residents, the radioactive contamination greatly impacts agriculture, forestry, and fishery products,
and thus the lives of Producers and consumers.

We established the Center for Remediation Engineering for Living Environments Contaminated with Radioisotopes
and aspire to develop technology for the restoration of living environments contaminated with radioactive materials,
e.g. decontamination technology for soil, technology effectively utilizing collected radioactive materials, methods for
the cultivation of non-radioactive crops, or non-destructive (whole) monitoring technology for gamma radiation. These
outcomes will be systematized and classified as Nuclear Disaster Remediation Engineering.

As of 2016, we are continuing our project as “Development Project of Technology for the Restoration of
Environments Contaminated by Radioisotopes”.
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2014

2015
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5 [MSEMEMEICL > TERSNEFBREDOEIBRMORE] EXEERA
Initiation of the Project “Development of Technology for the Restoration of Living Environments Contaminated by Radioactive Materials”
7 EREAFH £II/NEROKGEAE
Radiation monitoring at Kanayama elementary school in Marumori, Miyagi
BB REESTR/IDIREARIE
Radiation monitoring at Matsukawa, Fukushima
8 1RBEMREN KH. EET. SHEDZHEFTORERTE
Radiation monitoring at multiple points in Fukushima and Miyasi
12 [4£ERERHEIRRMHRR 2] &
Establishment of the Center for Remediation Engineering for Living Environments Contaminated with Radioisotopes
BEEEREN RRDREER
Decontamination experiment at local homes in litate, Fukushima
3 TIVIHTNYTORERSEERAE

Environmental radiation investigation in Guarapari, Brazil

TIVITZ2RTO [8513E PIXE &ZDICHICRET 2 EE S (PIXE2013) | THIZRHRRER

Presentation at the “13th International Conference on Particle Induced X-ray Emission” (PIXIE2013) in Gramado, Brazil

6 [FE21E( A E—LAHFICRET 2EESZE (IBA2013) | THZRHESE
Presentation at the “21st International Conference on lon Beam Analysis” (IBA2013)

8 EREAEE ERIFHIRMSERED X7 LS BEEHRRR
Joint announcement of the continuous non-destructive contamination monitoring system for food with the Ishinomaki Harbor, Miyasgi

9  FFHIRXMHBEAIEREDL KRS . 18 B RAND204FTLL L TIZERR, BEERDEORDICE
Completion of the common design for the non-destructive contamination monitoring device, initiation of regular |nspect|ons in more than
20 places in Fukushima, contributing to the safety and relief of Fukushima’s communities regarding food

10 AEFRMERICHVTREDTRREL o 24—DBHEICDVWTHBRH#E
Invited lectures at Academia Sinica, Taiwan, regarding the current state at Fukushima and projects of the center

4 AFHFETHEFICHW T /ODERGE A
Contamination monitoring of bamboo shoots in Marumori, Miyagi

5 [ZE23EINRFOFFERVEEADGHICETIERESZE] THRERER
Presentation at the “23rd International Conference on the Application of
Accelerators in Research and Industry”

6 dtHEHAEEICEVTADBREGELRA
Contamination monitoring of fish in Ohtsu Harbor, North Ibara
ZBICHBVTARDFLREERHA
Contamination monitoring of fish in Onagawa Harbor, Miyagi

7 BEBNAREROIFRIEEERERERE
Installation of a non-destructive contamination monitoring device for small fish in
Ishinomaki Harbor
MERDXRLSVEE L2~ ICR AR ARERELHE
Installation of a non-destructive contamination monitoring device for crops at the
Yakurai Souvenir Center in Kami, Miyagi (2014.7)

9 ZANZT7 NI LR CHMESN . [E7[E Bio-PIXEERES LRI L] THRHER
Presentation at the “7th Bio-PIXIE International Symposium” in Bled, Slovenia
INBRR—IRT =D 2—% 5T ER RN FHRRICERE L
Installation of a whole body counter for children at the Azuma -
Hospital for Neurosurgery

12 BRSICLBRAHRATMBIRE A Cs1371ES 27 Lt
RERM (2418) CERIE M (2#) DILEFICEREL . BEMAIEERIA
Installation of unmanned radio monitoring systems for detection of radioactive
cesium 137 in the countryside of Fukushima (24 devices) and Miyagi (2 devices) to
assess the effects of decontamination measures and automated monitoring

1 FEAMBAFZFCREE—RTFHESHEHEDORIRE
ZDEIRNOEARICDWTHEIT
Presentation of projects regarding the state of recovery after the nuclear accident
at the Fukushima Daiichi Nuclear Power Plant at the City University of Hong Kong

4 AFENFICAIEARERRERY I
Installation of a whole monitoring dewoe in the Kosai area of Marumori, Miyagi

6 [FE22@E( A E-LRHICETIEESFE(BA2015) | THRER
Presentation at the “22nd International Conference on lon Beam Analysis”

7 BARKFREFHERGEERS [1BEREH RS EHkE
Fourth “Workshop on Nuclear Facility Testing and Decontamination of Fukushima”
by universities

12 ZFT32Eh BARBILADRAD CsEHIERETED VAT LERAREL. ERE XERMERMRE 24— TIRERMRA

Development for Cs monitoring for surfaces of trees without felling, joint investigation with the Ohira Branch of the Miyagi Prefectural
Forestry Technology Institute

3 IEMERAITTIRENR AR E AR AR e £ B RIS R IR AR e > 2—DE EICEREL . BIEZRLA

Installation of unmanned monitoring devices for instant detection radioisotopes on the rooftop of the Center for Remediation Engineering
for Living Environments Contaminated with Radioisotopes and monitoring of radiation

4 [HEMEMEICE>TERIN-REOBE MO EE5HA
Initiation of the project “Development of Technology for the Restoration of Environments Contaminated by Radioisotopes”
[MStREEBETFM R 42— FHE
Establishment of the “Center for Remediation Engineering Research of Nuclear Disasters”
8 REERENFERHERXOERDINLCELELIZEDHIEEEER
Discovery of contaminated radioactive sediment layers in riversides of streams in the long-term evacuation zones of litate, Fukushima
5 {REEREFNEEHIRIR TOSESRLE (137Cs20000Ba/ke) hSIKiES (137Cs20Ba/kg LI TF) DILEERR

Discovery of low contaminated wild vegetables (below 137Cs20Ba/kg) growing on high contaminated soil (137Cs20000Ba/kg ) within the
restricted area in litate, Fukushima

FERFORVICHES MY TLPRELTWREFEL NI F TSI T1EAVWTHHTRL. CORRERFHIEIZDHE
B 2455 Journal of Nuclear Science and Technology. Cogent Engineering (2017),4: 1326200!Z [An analysis of

radioactivity distribution in soil particles using an autoradiogram method] &L T35
First demonstration of radioactive cesium absorption in the surface of sediment particles via autoradiography, presentation of the result in the Journal of Nuclear
Science and Technology. Cogent Engineering (2017),4: 1326200 titled “An analysis of radioactivity distribution in soil particles using an autoradiogram method”
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| £ RIERREIRETTMRE 2 —DRE

(TS E IS > TERINABRBEOEIBRINORRE | E¥%
HHET 2720, 2012F12BICKAARZFEILF v NI TEHER
EFIXNF-—TITZERERINTWELSIBI/NIVN-60REBE
ORNE-BELIIREECEGEL. [£ERESHEIRRMHE 52—
DEBREHELEL.

Center for Remediation Engineering for Living
Environments Contaminated with Radioisotopes

In order to promote the project “Development of remediation engineering

for living environment contaminated with radioisotopes” we established

the “Center for Remediation Engineering for Living Environments Contam-

inated with Radioisotopes” in the Aobayama Campus within the disused

old Cobalt Laboratory Facilities of the Department of Quantum Sciences &\ \#E&% (IH3/VLh-60KERE) DEFIA

and Energy Engineering at the School of Engineering in December 2012. Reutilization of disused facilities (old Cobalt-60 Laboratories).

EERESREIRRAMTM R 2 —
Center for Remediation Engineering for Living Environments Contaminated with Radioisotopes.

BmONZEFTRRESRDRARE

(FEREIRERR)

TR, BROMHFE LYY LOMSEEATE IR, HRESR
ET 21— ZRICL CRIEET>TOELED ., FERIEDEY [
ZEJBIETEREBERARLEL - AEBORRICY
T BEMEEHL T2 8Icd), BETRICHITS
MEHREEDIRBICESLELE,

R7E. BEERT20HL P TREL. EROBORDIC
BL TW30THLS SHERTHAFRET (31) . MNSET
(1#8) (R BAN., RETRODEBEDRDICEBMLTVET,
HZEBRRBERNER

Non-destructive Radioactive Contamination ) N - . . |
Development of non-destructive radioactive contamination monitoring of food "as a whole".

Monitoring of As-a-whole Food

Conventional methods for radioactive cesium measurement in food blended the subject and monitored the values of the juice. However, in collaboration with
the city of Fukushima, we developed a non-destructive method to monitor contamination of food “as a whole”, contributing to the industry of Fukushima.
Currently more than 20 devices are operating in the prefectures of Fukushima and Miyagi (3 in Marumori, 1 in Kami), contributing to the safety and relief of
residents.

B|ARBBSEES I LRER

E 2 DECf#

20145 12A5Y, BRZICL2BEHRE
EREAREA Cs13THHY 27 LEBBRR
(2448) RUERI A (248) DILFICHEL.
EBRIEET-TVET,

| BRRER DN

IETRE S I DZ IR E 3. WREICIRELLBESMEED T LD SDOREHREN R
HTYo CDd, WREDBRTFEERET ST, ZRRBEEATEET, REE
HERL), BERAN. BHEANTRREB 1T TEELA | 2012F 127101, T8
KF RERFZRVIABERFZEDEHENT . BERHREHNORRDGNEET. &%
ROBRRICLPERRRE DRI REHEL £/

I Decontamination Experiments

The main reason for increased space dose rates in contaminated areas is the absorbed
radioactive cesium in the surface of the soil. The space dose rate in these regions can be
decreased by removing the contaminated surface layer of the soil. We organized decontam-
ination activities in Fukushima and Miyagi after the nuclear reactor accident and in Decem-
ber 2012, we tested the effectiveness of high efficient decontamination methods with the
cooperation residents from lidate, Fukushima, and the collaboration of Kindai, Kyoto, and
Hokkaido Universities to decrease the space dose rates.

Unmanned wireless telemetry system for
radiation dose rate by radioactive Cesium

We installed wireless telemetry devices for au-
tomated monitoring of radiation dose by Cs137
in the countryside of Fukushima (24 devices)
and Miyagi (2 devices) to assess the weathering
effects including rain on decontamination in De-
cember 2012.

| ZREREROERDAE

BBE—FETHEBFROEHU LIRS LY AOFBOLD, BEHRERRB RN FHLUM SO AR LALELE, BRE
I & TEEBRIC R RHR B R DRI A E L TEEL A, 201264 ALIRbERIR AT, BEH. 8. ERAT. (U, AEHRY
AFET QRS EE A1 DAE BERA1E)L. RIKROR—LN—IICZOHIBEEBH T 55EL T, BECARLTVET,

E BERA TR, ZRHRRES103UY—~ILh/ EEBABMMSH NS, UHMIROZRIRREOL S MEHET 575, 2013
EBRICT IV HZN) (FAGRBEFH103UY— AL/ F) CERHRREROREE T /2825, 763U —NIVh / EDFAFbHREBS N
1032 —~ILh EOWKOR S U RS NELL

I Periodic Monitoring of Space Dose Rates

Due to the accident of Fukushima Daiichi’s

nuclear power plant radioactive cesium was dis-

persed in the atmosphere, resulting in increased

radiation space dose rates. We organized period-

ic observations after the accident and monitored

space dose rates in Sendai, Natori, lwanuma,

Watari, Yamamoto, Kakuda, and Marumori (Miyagi)

once a week after April 2012 (currently once a

month) and communicated the results to the gen-

eral public via e.g. Tohoku University’s web page.

Since there were observation points in Fuku-

shima, where the space dose rate exceeded

10mSv/year, we organized comparative observa-

tions to assess the safety of the region and found

spots in Guarapari, Brazil, with space dose rates 7 7VI-AZ/\)THOZREHRERAE (20135FE3A)
of 76mSv/year in nature. Space dose rate monitoring in Guarapari, Brazil (March 2013).

| BRTIBHITF DRRR

BEE—FEFHAREMEED,S. BMEMEEI VLA IR FOREICWBEL
TWBZ EE RS BED R R R TFELVIBIEL. MREZDSDA T E—LERL
72370  CTICEN, iR FORAIC LD T LD RFINDZEERRSHICLE
Uizo COMEREIL. 2015FE6BICFES N/ [EE22E1 A2 E— LIS
B¥ 2ERSE (IBA2015) | TRERLEL,

I Analysis of Contaminated Soil Particles

Immediately after the accident at the Fukushima Daiichi Nuclear Power Plant, based
on specific radioactivity of various grain sizes we pointed out that radioactive cesium
was absorbed in the surface of soil particles and proved this fact by micron CT uti-
lizing ion beams from accelerators. We published the research outcome at the “22nd
International Conference on lon Beam Analysis” in June 2015.

VBRI T DR

Analysis of Contaminated Soil Particles.

| BRLROFEL
B LT T OREICRET
BZEERIALT. Kkl doTBRMELE
M BZEICE, FREEL105D1ITH
BT BHEEREL. SHRARE D200
NFEROKEE. 20 DREEDEENREIC
BWALELZ, ATOAD I TR ZOFHEDI
=T FUMEI LY, RHEORE LR
'Y LOEEILICRINILTOET,
KR LB BRI EOBETENDI=TFME

Mini-plant design for volume reduction of contaminated soil by agueous cleaning.

Volume Reduction
of Contaminated Soil

Utilizing the fact that radioactive cesium is ab-

sorbed in the surface of soil particles, and by aqueous cleaning of contaminated soil, we developed a method to reduce the volume of contaminated
soil to a tenth of its original and applied the technique to decontaminate the schoolyards of two elementary schools and playgrounds of two nursery
schools in Marumori, Miyagi. We also succeeded in designing a mini-plant condensing radioactive cesium with similar volume reduction rates. ag-
glomeration of radioactive cesium with the same volume reduction ratio by mini plant this method.
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| BRIEVDERIR

BEE—BETFTHRENEHOERER,S, BEIEEY VAR FORAEICWEL. KISBEFISW 0, TEROREEES T LISHEDIC
BATUICKWCERIERELEL - — A, TERICV EEFTNIEEYE/ 31 A TBRAFICWEL TOBRE ST LEBITLYTVEEASN,
BIEMEBELET, ZTD8, ATOVIINCIL, BB REREMICEEL TV EIEEDEM IS DOV TS E oI LOBITREEREL 2L A,
REUIVThH0.028 BN EERESBLEL . ZOR R, 201 4E5RICRESNE [MIRBORIZERVUEEADICHICET 25230 EESH
TRERUEL.

Fros RDBEICDOWT, IRZREAVW YA VOPIXE ATEICEN), BICEDTLPREL TWBZEEERELTRT LK INLELZ, 2D
BeRIE. 2013F 3D [PIXEICRHT 3524 BIERFESE] ICBWTRRLEL .,

I Analysis of Contaminated Vegetation

Immediately after the accident at the nuclear power plant,
it was indicated that radioactive cesium was adsorbed
in the surface of soil particles and difficult to dissolved
in water, and thus possibly transferred to the vegetation.
Furthermore, radioactive cesium absorbed by ion-ex-
changers or organic materials contained in small amounts
within the soil is known to transfer easily, contaminating
the vegetation and crops. In this project we analyzed the
transfer coefficient of radioactive cesium in the natural
vegetation of litate, Fukushima, and confirmed the low
value of 0.02. We made this research outcome public at
the “23rd International Conference on the Application of
Accelerators in Research and Industry” in May 2014.

Additionally, regarding contamination of rice, we were
able to visualize the adsorption of cesium in the bran of
a grain by the Micro PIXE Analysis utilizing accelerators.
This result was published at the “International Con-

| FROBRORODADHHA

FHITH T DMEHROBEDRBEADHBIL, AADEREHZEEASNTHY, BEE—RTHEBHELL. TEHFOROTRHE
AFeho ATAVTINCIE ANRRAAR—IART—H2 2~ RBFL. BETAOEM CHEETV. BEHRICH T SRRELLEL. RED
ROICERT BIUEET>CEEL,

Approaches for the Health
Assurance of Children

It is said that the effects of radioac-
tive exposure on children is about
twice as it is the case with adults
and there is continuous anxiety of
parents after the accident at Fuk-
ushima Daiichi’s nuclear power
plant. In this project we developed
a whole body counter for children
and organized measurements at two
places in the city of Fukushima, pro-
INRBFR—NETF—HT2—DEB(EEEFBREL 2—)  NREAR—INEF—HY2—DKE (BEEREESRHRE)  viding relief regarding radiation and
Whole body counter for children (Fukushima Health and ~ Whole body counter for children (Azuma Hospital for contributing to the health assurance
Welfare Center). Neurosurgery). of children.

ference on Particle Induced X-ray Emission” in March

2013, IEERE AW A 7APIXE A TEIC S DK D IBZ T

Spatial chemical analysis of a rice grain by Micro PIXE Analysis Method utilizing accelerators.

| NIV —REGENIERIBESTRRE D AT LICK D5
ATIBICABICKIBIN 2R — LT DA EFLBRETEHEE (NI AT —0ERE
ERFERIBELRE S X7 L) ZFARL. SHERSHOH K P/ EICHEEKELEL
AEEBIF. AOFBLRRENFEP ORRICIDIBET 22 EH TE BEBREICRDE HEE(C
ZLEBUITOVET, &b, AEBIE. GEATE. Z/ATS. REMAEETOADELEG
E.BRENAFETOLT /IOLBEREICHVNT, KRWTERIhTVWET,

Contamination Analysis with Belt Conveyor Type Non-destructive
Individual Continuous Contamination Inspection Machines

We developed equipment for non-destructive radioactive contamination inspection of fish unloaded
at harbor markets (belt conveyor type non-destructive individual continuous contamination inspection
machines) and commissioned the production at disaster stricken small and medium sized business-
es in Ishinomaki, Miyagi. This equipment swiftly examines the radioactive contamination level of fish
and provides support for the fishermen as well as safety for the consumer. The machine is currently
used at fish markets in the harbors of Ishinomaki, Onagawa (both Miyagi) and Ohtsu (lbaraki) for the
radioactive contamination inspection of fish as well as the examination of bamboo shoots in Maru-
mori (Miyagi).

NIV AT =R EE R FEHIRBRIRE S AT LD E
Installation of the belt conveyor type non-destructive individual continuous radioactive contamination inspection machine.

| B R DERE

2013F 108, BERRMERICHVT, BEDIRIREA L 2—DBHEICDWTIBEFEEETVEL, £/ 2015F1 Al FEmEA
FICTREE—ETHREFORREZDEIBNOBHRICOVWTRBN T 2F0EBEX RzERML. A7O0Y 1 7MOBHAREM TR Rz B
ICHRIELTVET,

I Promoting International Exchange

In October 2013, we held invited lectures

at the Academia Sinica in Taiwan. We also

had the opportunity to expand and promote

international exchange and relationships at

the City University of Hong Kong in January

2015, were we reported the status and pro-

gress of recovery of the Fukushima Daiichi

Nuclear Power Plant, and we are continuing

to internationally publish and communicate  F#igHASTOEBENDELICRET2ES
the contents as well as outcomes of our pro- | ecture on contamination in Fukushima at the
jects. City University of Hong Kong.
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2012F/52015E 0B, BE7TRICENT 723y 7 THd [AZEFHERERSRBEREMES | GRILAZR. tBERFE. RRAFE.
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HEREfTo/ LT ATOV IO, ATOV T IMI T BT RS ZEZTEL 7=,

I Organization of Workshops

In the years from 2012 to 2015, we organized the annual “Workshop on Nuclear Facility Testing and Decontamination of Fukushima” (participants
from universities Tohoku, Hokkaido, Tokyo Tech, Nagoya, Kyoto, Osaka, Kinki, Kobe, and Kyushu universities) in July and conducted decontamina-
tion tests and experiments in litate, Fukushima. In December 2013 and February 2016, we held an international workshop with the topic “Recovery
after the Nuclear Catastrophe in Fukushima” gathering participants from five countries and having lively discussions as well as evaluations and ad-
vice for our projects.

BEREM RS DORE (BAKENSSIN)
Fukushima Decontamination Workshop (participants from 8 universities).

ERET—7 39 T DRME
Organization of international workshops.
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Nuclear Decommissioning and Environmental Restoration Project

A B MO IEMHEFMBEFR

Project for the Comprehensive Radiation Assessment of Disaster Affected Animals

BEE—RTFHREMOEHRICSOT. REOMHFMEYEDPRIERAREIN. REAICO/DMiGH L RaHREIE<HE
POBRICEDIIICHET DD RRDLEHOTVET,

AT7ODIINTIR. BREQUCHVERREICHRESN 2B ORECTEBH YN DOFEZMGHICRHEL TVET.
BREEYEICKBRFEPABRIESOED . ERMOTEEZELLHY. SEROMGHRBEICIRILTHIEZBELTVET,
Fle. BONIEBERT —RERH R ETRITAIREE T 5720 HKBYMBED T —H1(T7&BELTVET,

After the accident at the Fukushima Daiichi Nuclear Power Plant large amounts of radioactive material was released
in the environment, leaving many communities worried how the long-term continuous exposure to radiation might
affect human health.

This project continuously investigates the effects on livestock or wild animals in the ex-evacuation zone. By correctly
understanding the impact of radioactive material on the environment, internal exposure of living organisms, and
especially people, we aspire to contribute to future radiation protection. Furthermore, in order to preserve the valuable
data and samples for future analyses, we constructed an archive of disaster affected animal organs and related
specimens.

/’éi

BEE—RTHREFPHEDME L. BARREN D TR ERTOALN [E5CRRCHEDBILAL EEDNS
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Establishment of archive / Impact assessment

B i 2
INS-2
Impacts on the human body

Body distribution
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INhETOEHE

2011 8 #WKEMOBIENIFETMEBZERLA
Initiation of the Project for the Comprehensive Radiation Assessment of Disaster Affected Animals
11 BEERSHBICIABRXBAICTZINATY KT ICHTD
ATIRSEMEDOEAN S RRAEDE—Hy BAEE#HE. sARFEGEICBHE

First publication of findings about the internal distribution of artificial radionuclides in body of disaster affected cattle in The Nikkei and
Asahi Shimbun

2012 4 [#HKEMOBRENFEFHESEX /T T7I—FT 17 ] B
“Kick-off Meeting of the Project for the Comprehensive Radiation Assessment of Disaster Affected Animals”
9  RBAIUR (MNEMEZMZF) ' [BARMSHER BFSEE5RASR] 2R KR IAF v /NI TEHEL,
BERERRBEED LY a2 ZHAHE
Multiple sessions related to the nuclear accident at“The 55th Annual Meeting of the Japanese Radiation Research Society” at the Tohoku
University Kawauchi Campus organized by Prof. Fukumoto (IDAC)

2013 1 fREEZEE (BFRER) . AEFEZUR GERMRER) SARKIUICHETS
ATHESHENE FA D TFAEDH R REPLOS ONEFS THRK

Publication of findings related to internal distribution of artificial radionuclides in disaster affected cattle by Asso. Prof. Fukuda (GS Agri.
Sci.) and Asso. Prof. Kino (GS Sci.) in the journal PLOS One

5 @A (MEZMZHR) K1Y (2013F58). 12K (2014F118). BA(20155F58-7H. 20174%6R) ChfESh~
5ONERREFRICHARFSN, BFFEBEL TASXDEEBERBT
Presentation of project activities by Prof. Fukumoto (IDAC) as Keynote speaker in five international meetings held in Germany (May,
2013), India (Nov, 2014) and Japan (May and Jul, 2015 and Jun, 2017)

6 BAHUR (MNEHBEFMZ) P ENREFEEZE
Japan Pathology Award for Prof. Fukumoto (IDAC)
T TILADRF AL —BREER F— AP ARBERNBDIRE DI KEH
Production of a French documentary film about contents of the project
10 LBV (BB AE) on', KT DIEERICH1D N TS EME DR EE RN R % Scientific Reports F TR

Publication of findings related to the impact of artificial radionuclides on testicles of disaster affected cattle in the journal Scientific
Reports by Asst. Prof. Yamashiro (Niigata University)

2014 3 [HAEBMOIFENREFMEEMARES | FRE

“Workshop on Research for the Comprehensive Radiation Assessment of A
Disaster Affected Animals”

4 RARER (MEEFMTCE) » EHRR B 2 ThiEE (2014.4) ©5UC
EfEARERM AR SEREEZH (2014.6)

Achievement Award by the Radiation Effects Association (2014.4.) and Sugawara
Award by the International Association for the Sensitization of Cancer Treatment EE—
(2014.6) for Prof. Fukumoto (IDAC)

10 SSARBH (INEMEZRZFR) . MBI BB AF) # [ AARSHR R BFS5E57
EAS] CHRAEBMARICETIT—7 3y TERE
Workshop on research related to disaster affected animals at “The 57th Annual
Meeting of the Japanese Radiation Research Society” by Asst. Prof. Suzuki (IDAC)
and Asst. Prof. Yamashiro (Niigata University)

2015 5 [7—H47\CE9251 EEKET—723y7 STAR2015
(The 1st International workshop on Sample/Tissue Archiving of Radiobiology) | & 1&
“The 1st International workshop on Sample/Tissue Archiving of Radiobiology STAR2015"
9 BRI CEFMRE » [BABSHMEF ERESOM M LT iws] 2E#EL.
B (NNEREFZA R D5 RIE E TABEEDEENERBT
Presentation of project activities by Prof. Fukumoto (IDAC) at the “59th Annual at Meeting of the Japan Society of Nuclear and
Radiochemical Sciences” organized by Prof. Sekine (GS Sci.)

10 $5/RBOZR (DNESEEAARZERR) 2 [ 381 EIAUSHRT — V> 3y 7 | CRBRREEZE

Best Presentation Award for Asst. Prof. Suzuki (IDAC) at the “First Radiation Workshop”
12 1BARHER (NESEZMZ2FR) #° Journal of Radiation Research 3 T2 BAFES 4 NE

Management of the Fukushima Special Edition of the Journal of Radiation Research by Prof. Fukumoto

2016 3 NHK ZNTwILBEUBST1 AN L [RIEDFR ] TAEEDMERRERBN (2016.3, 5)
Presentation of our research results in the NHK and BS1 TV Specials “The Exposed Forest”
4 JEHKRFERE CBRMERD) S/ HK T OEICEFNIMEEINO F I LT BITEL R R RE.
Scientific Reports 5 THZE

Publication of research result regarding radioactive strontium in teeth of disaster affected cattle in the journal Scientific Reports by the
group of Graduate Student Koarai (GS Sci.)

5 ZREMREE (MNEEZRRE) SN ABRISIRERESVVERETR T8 D2NDYY MEER 5%, PLOS ONEFE THERK

Publication of research related to eight blood plasma components highly correlated to internal exposure of cattle in PLOS ONE by
Research Fellow Urushibara

10 /NEHKFRE CEFMER) H [BABSHRR BFSE000 | CESRREETE
Best Presentation Award for Graduate Student Koarai (GS Sci.) at “The 59th Annual Meeting of the Japanese Radiation Research
Society”

2017 2 |USBIE LB AE) SO MK B AE 7 Hx X I E D EM#E R % Radiation Research 75 T3
Publication of results regarding field mice’s testicles in the journal Radiation Research by Asst. Prof. Yamashiro (Niigata University)
3 BREIUR(EFAR) P IVHATRNMEYEREDHEERMICETIMRET. AIAZTEFZREETE
Japanese Society of Animal Science Award for Prof. Fukuda (Iwate University) for research on estimation methods of radioactivity
concentration in cattle muscles

5 R CRIBAS) 5P #H K1) /2R DNA 1815 % & E L7 R % Radiation Research 5 T3
Publication of results regarding DNA damage induction in lymphocyte disaster affected cattle by Prof. Nakamura (Ibaraki University) in
the Journal Radiation Research

8 /AU (MNBEFMR) P [BERRSHRCSIEDENDOHEICFET A ] 24F K Rk

“Workshop on Impact of the Nuclear Accident on Peripheral Organisms” for four years in a row by Prof. Fukumoto (IDAC)
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Investigation of Disaster Affected Animals to Analyze the Effects of the Nuclear Power Plant Accident in

Fukushima on Animals I Findings from Disaster Affected Animal Samples

After the nuclear power plant accident in Fukushima, farm and wild animals (disaster affected animals) left in the ex-evacuation zone were So far we established the following findings from our analyses of disaster affected animal samples of areas such as the ex-evacuation zone.
effected by long-term external and internal complex exposure to radiation. In our project, we sampled blood and organs of disaster affected an-

imal which were euthanized for administrative reasons and conducted radioactive measurements, biochemical investigations, and pathological = The concentration of radioactive cesium in organs of disaster affected cattle is proportionate to the concentration in the blood.

as well as molecular biological analyses to gather important data and investigate the effects of radiation on animals. = Examining radiation sensitive testicles of bulls and field mice (apodemus speciosus), we could not find any anomalies in spermatogenesis al-
Furthermore, we established a Research Network for Radiation Effects promoting joint research in collaboration with institutes such as Niigata though there was increased cellular turnover.

University, Hirosaki University, and the Fukushima Project Headquarter of the National Institutes for Quantum and Radiological Science and = The concentration of radioactive cesium in blood or organs of cattle depended on the capture point and the food.

Technology. = Compared to the control group, lymphocyte DNA of disaster affected cattle was slightly more damaged, but recovered in time after the nucle-
Permitted entrance to the ex-evacuation zone in August 2011, to date (September 2017) we have collected samples from 350 cattle and 57 ar power plant accident. The damage to the DNA was also caused by age, unrelated to external radiation exposure.

pigs. We were also able to gather samples from 462 Japanese macaques considered harmful and euthanized in areas of Minamisoma, Namie, = Biochemical examination of cattle’s plasma revealed slight oxidative stress related to internal radiation exposure.

and litate, Fukushima, as well as the Kaetsu region of Niigata as a non-contaminated control area and continue our investigation. o o
These results are thought to be valuable indicators for low level and low dose rates of radiation.
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Disaster affected cattle. Number of samples collected in the years after the  Investigation of affected animals in the former
accident. evacuation zone.
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Storage of Disaster Affected Animal DS [#WF| ¥Cs | ¥Cs | HET (mGy) ﬁ '!,0.5 |

Samples and Data Archives of P58 10712 04—06 % §0.4 1

Analysis Samples 1(1968) —— 3.94.4 #m03 -
In order to enable possible further analyses of col- Al 2 08 R ‘HIO.Z 4
lected samples in the future we are maintaining MEP |3.2-6.1| 1.8—3.4 PEIYE #% : DNABRIE~Y—H—
a system in which samples can be stored over a 2(315H) oo 13 06 6.9-11.4 a '0 7 HEREAZ
long period without deterioration. By establishing I . : .
a data archive including measured and analyzed (LS. Scientific Reports 201365535 (C158) H ﬁ?ﬂh ﬁfm ﬁ?ﬂb ﬁ?iﬁ
results we are also able to provide archived sam- N K ?F:Fﬁg\ Radiation Research 20174E5655 (C18 &) /
ples for additional radiation research regarding
DNA or tissue structure.

B0 T—424t VL Pt Yl ey chdtal
Data archives of analysis samples. Findings from disaster affected animals.
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. . Presentation of research achievements at the “Third World Conference on Disaster Risk Reduction”.
Publication of Research

Activities and Achievements

After the first findings about the internal distribution of radioactive substances in disaster affected cattle was reported in The Nikkei and Asahi
Shimbun in November 2011, our research activities and achievements were presented by numerous newspapers, TV stations, and web pages. A
documentary film, for example, produced by a French broadcasting organization was nominated at the “Third World Conference on Disaster Risk
Reduction” held in March 2015 in Sendai, and the NHK special program “The Exposed Forest - Five Years after the Nuclear Accident” won the
Outstanding Performance Award at the National Arts Festival in 2016, displaying the high interest in the research activities and outcomes of our
project.

Contents of interviews and material from our research was also presented at exhibition booths at the “Tohoku University Innovation Fair” and the “Third
World Conference on Disaster Risk Reduction”.

| T HRAIDBEETIE SV LICEKDEFERNANDREEL
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ZIDFAEAERIC OV T KE SRR E M7 DOE YRS [Radiation Research] THELEL =

I No Effects of Cesium to the Spermatogenesis in Testicles of Bulls and Field Mice (Apodemus Speciosus)

Since Testicles are highly sensitive to radiation, the radiation exposure was assumed to have an impact on the status and functionality of testicles. Therefore, we
examined testicles of bulls and field mice affected by the nuclear power plant accident. In particular, we examined a 11-month old bull apprehended in September
2011 within a 20km radius of the Fukushima Daiichi Nuclear Power Plant, an 8-month male fetus, and a 12-month old bull caught in January 2012. We also cap-
tured field mice in Namie from 3 places with different air dose rates.

According to our results, radioactive Cesium 134 and Cesium 137 accumulated in all organs almost on similar levels, although skeletal muscle showed values
much higher than the average. We examined the testicles by microscope, but could not find any anomalies of the internal structure and the number of sperm cells
was also normal. Furthermore, we investigated the process of sperm cell production via cell division but could not find any anomalies compared to the control
group.

Examining field mice populating an area exposed to uGy/hr-levels of low dose rate, we verified that spermatogenesis was unaffected, although the cellular turno-
ver of sperm progenitor cells per seminiferous tubule was increased depending on the dose rates.

Based on our findings, we were led to the conclusion that radioactive cesium from the nuclear accident emitted to the environment did not affect the testicles of
the spermatogenetic functionality of cattle. We published our outcomes regarding cattle in Nature’s “Scientific Reports” and the results regarding field mice in the

American Research Journal “Radiation Research”.

[BFBHAREEZEES5EXZ]
DFAE
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“The 55th Annual Meeting
of the Japan Radiation
Research Society”

One and a half year after the nuclear
accident in Fukushima, we organized
“The 55th Annual Meeting of the Japan
Radiation Research Society” at the To-
hoku University Kawauchi Campus in
September 2012, where a vast number
of 519 participants attended our ses-
sion on matters related to the accident.
We had lively scientific discussions
with other attendants and hosted a
public lecture titled “Radiation and
Mass Media” after the annual meeting,
uploading the video of the lecture to
inform a wider audience.

RALKRZFNNAF v /¥RUST
[BARRURRR B EE55E
A= B

“The 55th Annual Meeting
of the Japan Radiation
Research Society” at the
Kawauchi Campus in
Tohoku University.
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RO BSEMEDETERRL
Accumulation state of
radioactive material in the
body of cattle.

20~30 Times Higher Radioactive Exposure in
Muscles Compared to Blood - Escaped Cattle in the
Evacuation Zone

In this project, we investigated internal radiation exposure of escaped
cattle within the ex-evacuation zone of the nuclear power plant acci-
dent. The investigation began in August 2011, when we started to ex-
amine radioactive substances contained in blood, muscles, and organs
of euthanized cattle which were dissected with their owners’ permission.
During the course of our investigation, we found that cattle with 60Bqg/
kg blood showed 1800Bq/kg from the thighs and the concentration of
radioactive cesium in skeletal muscle was 20 to 30 times higher com-
pared to blood. Although the concentration in tongues or livers was
lower than in muscles, it was still about 10 times higher compared to
blood and we could detect almost no radioactive Cesium in thyroids.

Furthermore, we found that “radioactive silver 110m” was accu-
mulated in livers, and “Tellurium 129m” with high chemical toxicity
accumulated in kidneys,
where the concentration
of radioactive silver was
almost 25 times higher
compared to the concen-
tration in blood.

These results are also
valuable when consider-
ing animals with internal
radioactive exposure of
muscles and other or-
gans, and show possibil-
ities for applications on
humans to estimate the
accumulation of radioac-
tive materials in muscles
and organs by extrapo-
lating the concentration
of radioactive cesium or
silver in blood.
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Regional Industries Restoration Support Project
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Regional Innovation Research Center
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In order to recover from the Great East
Japan Earthquake, we have to not
only solve apparent issues such as
hardware e.g. infrastructure support, but
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also continue to investigate local industry and communities, clarifying problems and recommending solutions, as
well as educate revolutionary producers who will initiate innovations (create new values) and thus establish new

opportunities for employment.

The Regional Innovation Research Center aspires in the following investigative research and human resource
development projects to support mid to long term recovery of the industry and communities in the Tohoku region.

i EREE
AEMR7OTIIb

Recovery of Regional Industry

e s, I N—2ay
Investigative AEMR7O Ik

Research Regional Innovations

RILRKERS/N—>ay
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Innovations for the Tohoku

Fishery Industry

g JRN—>3>
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Regional Innovation Producer

School (RIPS)
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AMER

Development
of Human

Resources School(RIAS)
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“Right Arm” Executive Educa-

tion Lectures

Tohoku University Reconstruction Action

Regional Innovation Advisor

EREHEICM =ik 4 GHERE O K- BEICE Y 2BERP R AR ERERR
D7=8 DRI FEMRR

Continuous investigative research for practical problem solving and policy making
regarding disaster recovery and diversity of local communities/economy

RALHIB DA I/ RX—B—FeEDTOTEEA/N—2 3> DFEFERIIDRA b
DWW T DOREMR

Investigative research on innovation steps of local innovators in Tohoku and cru-
cial points for their success

RACHIBDIKEEDEEICEDTARERA VNI N EAHTEDIC, 7oa-
VY —F 2550 FEDREMRRE

Action research to maximize impact on changes in the local fishery industry of
Tohoku for 5 years

HIBEZEDOREAMZRRIC. EFWLRTOT 21— —DOBFRRVA/X—23
NCDBDBHMEZEDFHZ

Project of human resource development to raise innovative producers who imple-
ment new businesses and innovations

HIBOERMEREFOME ZHRIC. HIBERDA /N—2 3 ZeET2EFE
NEZBENEFITEIZEAMDER

Project of human resource development to raise supporters who have practical
skills to aid and support innovative producers

RIPS Z2EDEREEERRICHA IR GBI EENR T HEE
Lectures to educate “right arm” executives necessary for the realization of busi-
ness plans by RIPS graduates

IhETOHHE

i DFAEMZE Investigative Research of Local Communities

2011

2013

2015

2016

2017

4

BIERMR > 5—HE

Establishment of the Research Center for Disaster Recovery

ISR EERBAE T OV T IMNER

Initiation of the Investigative Research Project for Regional Industry Regeneration

BADFZETERERICEHTBE®RRERE (BE. 770 NILF— 1¥XUZ)
Presentation related to the disaster recovery at international conferences (South
Korea, France, Belgium, UK)

EIREERKE MR EFH/ Ty T T+—T L
[ERALHIRICH I BEE - DER | FiE

Public forum “Recovery of Industry and Communities in the Tohoku Region” as part of
the Third UN World Conference on Disaster Risk Reduction

FALRKEEN/N—232TAOSTIMNER

Initiation of the Tohoku Fishing Industry Innovation Project

AR KEZES/N—>3>TO T IMNRERESN T 7L XEE

Interim conference of the Tohoku Fishing Industry Innovation Project

ik A#BRK HR Education in Local Communities

2012

2013

2014

2015

2016

2017

9

a4

BFEREES SEDERICED (B3R BE (1 2EEE)
“Kansai Entrepreneurship School” in cooperation with the Kansai Economic Federation (12
events)

EFRMEEMRUVEBEERSEEMTERIPS Y 7 I1MDREICHT IR ELME

MoU regarding RIPS satellite schools in Hanamaki, Iwate, and Aizuwakamatsu, Fukushima

Hig 1/ N—> 3> TAF 1 —H—24(RIPS) B8

Opening of the Regional Innovation Producer School (RIPS)

RALHIRD A/ XN~ 32%FEE|§ B3 hT—TELTRIPS OB S EE

Alumni network of RIPS graduates leading innovations in Tohoku

KET VT B RIS DEELES1BHDBIR

Financial support of 100 Million JPY from the U.S. Prudential Foundation

RIPS Z£ 214 DAEESEE ST B EBREND-HD2DNDIES (EDS-BPS) DHE

Initiation of two study groups (EDS & BPS) for exchange of RIPS graduates and development
of new businesses

HoIg A/ N—> 3> RN H—24 (RIAS) FE

Opening of the Regional Innovation Advisor School

EREFNEERRAREEERE G NG EEMHE
Cooperation & collaboration agreement with the Miyagi Association of Small Business
Entrepreneurs

AMBROEHEREBE LT[R/ N—a  #ET Y —2 7 L | DERIL
Collaboration Platform “Consortium for the Promotion of Regional Innovation in
Tohoku” for HR Education

AFEREHRUESERILUTERIPS KU
RIAS %7 S/ MR EICR T 2B HFNIBER VBB EHE

MoU regarding RIPS and RIAS satellite schools in Morioka, Iwate, and Koriyama, Fukushima

BEEEE 2 —SEHER IR E LS

Cooperation & collaboration agreement with the Sendai Cooperative Merchants Center

RIAS OB&ZHE

Alumni association of RIAS graduates

TEEERSECER R NG ELRE

Cooperation & collaboration agreement Hanamaki Shinkin Bank

BERMOEE G NIBEEREE

Cooperation & collaboration agreement with Tome, Miyasgi

FlRE EDE A A EE R A

Opening of the “Right Arm” Executive Education Lectures
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Publication of “The Great East Japan
Earthquake Research”
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HERIHEADIRE
(2014.3)

m

Assessment of
Recovery Policies
after the Disaster and
Recommendations for
the Creation of New
Industries (2014.3)

Investigative Research Project for
Regional Industry Regeneration

After the Great East Japan Earthquake, we established the Research
Center for Disaster Recovery in April 2011 in which more than 100
researchers from Tohoku University and other institutes gathered on
a nationwide scale, promoting the “Investigative Research Project
for Regional Industry Regeneration”. In the course of this project, we
collaborated with various organizations and academic associations
as well as the International Research Institute of Disaster Science of
Tohoku University, aiming for the recovery of the severely damaged
local industry, conducting investigative research to recommend
necessary measures and policies, and communicating findings and
information to the general public. We also implemented large scaled
surveys of corporations damaged by the disaster and published the
findings of our investigations and research in five volumes of “The

Great East Japan Earthquake Research”.

I

REARKRER
HHDHIEAR
FEREADRE
(2012.3)

I

Recommendations
for Local Economy
Regeneration after
the Great East Japan
Earthquake (2012.3)

v
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BEEADRE
(2015.3)

v
Recommendations
for the New
Phase in Tohoku
Regeneration
(2015.3)

I

wALHIRD
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(2013.3)

I

Recommendations for
the Regeneration and
Recovery of Industry and
Society in the Tohoku
Region (2013.3)
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How the Disaster
Recovery Changed
Tohoku (2016.3)
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Investigative Research
Symposium for Regional
Industry Regeneration

We organized seven symposia from
2011 to 2015, reporting on research
projects related to regional industry
regeneration and discussing relevant
matters with other supporters of the
regional recovery in panel sessions.

SURTY L [BRERIIRIEESIE AP
Symposium “How the Disaster Recovery
Changed Tohoku”.
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Project initiation meeting.

SITENETEI D /= DEAK

1 Fishing Industry Innovation Project from Tohoku

This project is part of Tohoku University’s “Research with Social

Impact” and started 2016 with the aim to innovate the fishery

industry (especially the processing industry) of Tohoku for five
years. The innovation of fishing industry in Tohoku to find new
ways after the damages of the Great East Japan Earthquake is an

urgent matter. The characteristic of this project is the collaboration

with local communities and government institutes to establish
a concrete plan for the creation of innovations as well as the
involvement in the assessment via action research to evaluate the

process and implement appropriate corrections if necessary. As

the first step in 2016, we organized interviews regarding business
models with over 60 fishery processing manufacturers from Miyagi
as well as other prefectures. In 2017 we are establishing an

action plan to set the basic strategy for the future of the fishing

FREREH TR
Midterm debriefing conference.

industry in the Tohoku region as the second step. And as the third
step after next year, we will implement tangible measures as well
as action research to promote necessary activities.
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Three step action plans for five years.
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Status Survey of Disaster
Recovery in Companies

One of the main research topics for the Investigative
Research Project for Regional Industry Regeneration
is the correct assessment and evaluation of disaster
affected company statuses. In order to keep a mid to long
term record of the recovery process, we organized large
scaled surveys titled “Status Survey of Disaster Recovery
in Companies” over four years from 2012 to 2015. The
large scale and continuity of the survey aimed at disaster
affected companies provided valuable insight for further

WRBEEOERIRR ERRIRRBOHER
Recovery status of disaster affected companies and change of
business sentiment by industry.
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Case Study and Investigative Research

Project of Regional Innovations

We researched innovations of companies from the Tohoku
region and recorded the process. The case studies of our

investigation were
presented at the
“Regional Innovation

I REA I N—S = H 71 [EEADHE]
Café” Regional Innovation Café “Challenging Ordinarity”
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DR

Publication of “Regional Innovations”
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Information Transmission at

the UN World Conference on

Disaster Risk Reduction
We communicated research results obtained
in collaboration with university researchers
and local communities not only in Japan but
also in Korea, France, Belgium, and the UK,
as well as reported outcomes at the public
forum during the UN World Conference on
Disaster Risk Reduction.

EERAK W RRH/NNT VI TH—T L
Public Forum at the UN World Conference on Disaster
Risk Reduction.
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Social Innovator HR Education
School

With the support of the Japan Association
of Corporate Executives, we organized the
support and education of future “Social
Innovators”, who will manage innovative
businesses to create concepts for the solution
of social issues in the Tohoku region.

HEA/N—E2—ITROOSNBHEBEF AR

Obtaining necessary knowledge for Social Innovators.

HEZEHESRENHRICES
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“Kansai Entrepreneurship

School” in cooperation with
Kansai Economic Federation

We organized joint lectures in collaboration
with the Kansai Economic Federation,
supporting the recovery after the Great East
Japan Earthquake. Experienced managers
from the Kansai area addressed young
managers of Tohoku and students regarding
business plans and innovations.
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® 2014982764, 10825804, ) 13:30~15:30
B RAAS ATH /R KERFIRM2M TR/

EEOEEED
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Discourses by
experienced
managers from
Kansai.
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RIPS graduates of the basic course and related participants FY 2017.
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I HR Education Leading Regional Innovations

For economic development of the Tohoku region, it is necessary to
not only have motivated innovators with challenging ideas and high
potential for the creation of new businesses, but also to be able to
find these innovators and support them. It is therefore necessary to
educate as many supporters as possible who will support and guide
new innovations in an effective manner.

The Regional Innovation Producer School (RIPS) educates managers
from regional companies to be able to advance the development
of new businesses via revolutionary innovations, and contributes
to the creation of new jobs as well as promotion of the regional
industry. The Regional Innovation Advisor School accepts staff from
regional financial institutes and support organizations to provide
practical skills regarding knowledge about company management and
business reforms as well as support of revolutionary businesses from
company’s perspectives.

The main characteristic of both RIPS and RIAS is the effective
provision of knowledge and skills for the collaboration of businesses
and supporters to create new innovations. Both schools provide
a platform for businesses and supporters to combine their skills
from different perspectives in the development of new ventures and
practical support.

The alumni associations of both the RIPS and the RIAS function as
the special place for practical learning even after graduation, growing
as the network of innovative producers and supporters network for
small and medium-sized enterprises revitalizing the Tohoku region.
The two study groups “Experience Design Study Group” and “Business
Practice Study Group” connects activities of alumni and contributes
to the creation of new innovations.

RIPS Z2244
RIPS Graduates
Humaots 20120 1%
FY 2012 11
£ o -
FY 2013 35
20145 29%
J FY 2014 29
HRIHIEEE A
LBLTEAM
20155 % 26%
FY 2015 26
2016EE 41%
FY 2016 41
2017FEE 33%
FY 2017 33

GHAT1 758N R

175 graduates in 6 terms

RIAS Zr 344

RIAS Graduates
20155 & 25%
FY 2015 25
2016FE 32%
FY 2016 32
2017FEE 28%
FY 2017 28
SHATBEE N

85 graduates in 3 terms
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ZENhPIET,
I Survey of RIPS Graduates

Every year, we organize a survey for graduates of the RIPS to assess the business situation
after graduation. According to the responses, there is an increase in sales and profits, and many
companies denote an increment in employee numbers.

= 20175 RIPS OB7 >4 —MAEHER (2012~2015FENEEE. B0#D7 V7 —MERKV)
Results of the 2017 RIPS Questionnaire Survey(Survey results from 80 companies, 2012-2015 graduates.)
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Financial Support of 100 Million
JPY from the U.S. Prudential
Foundation

In order to support disaster recovery, the
Prudential Foundation provided subsidies of
100 million JPY in total as startup capital
for 13 graduates of the RIPS developing
excellent business plans.

TIVFrywIVEFE Lata Reddy IBER E2014E
BhR & HIRE

President Lata Reddy of the Prudential Foundation and
the adopted graduates 2014.
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Establishing the Collaboration
Platform “Consortium for

the Promotion of Regional
Innovation in Tohoku” for HR
Education

In order to support the businesses of RIPS
and RIAS in private-public collaboration,
we established the “Consortium for the
Promotion of Regional Innovation in
Tohoku”.
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RIPS. RIAS MiE&%X 230V —>T I
Consortium supporting activities of RIPS and RIAS.
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“Right Arm” Executive Education

Lectures
In order to educate and foster “right arm”
executives, high-performance assistants
of business executives, necessary for the
effective realization of the strategic plans
of RIPS graduates, we provide opportunities
to increase planning and management
capabilities as well as obtain basic
knowledge regarding strategy and marketing.

A LEHBMEREE #E

“Right Arm” Executive Education Lectures.

| B EDEHEGD
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Collaboration with Local
Communities

For the promotion of investigative research
regarding HR education and development of
industries in Tohoku, we establish multiple
partnerships with local communities,
research institutes, business organizations,
and financial institutions.

A ERALELDETIVEEXRRO-ODELR
NHE

Collaboration agreement with Hanamaki Shinkin Bank
for the development of model businesses.
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Regional Industries Restoration Support Project
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Tohoku Agricultural Science Center for Reconstruction

Ata—d HEHMOERE BNOBEREZFEETDIAMBERPL. SBBESNIAMREERAKEZFOHFTEELENR
RDOSHE AR HIEEBMIC2014F4 AR, ME-BE - BHROEA7IEBFIDSKY) . AMBERIOBEDHEST
AEDEER. TEREESDDIMREDEAGRBEMISEHNERLHIOKE MREEREL TVET,
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Our Center was established in April 2014 in order to educate human resources leading recovery of agriculture and
communities in disaster stricken areas as well as to prepare for issues and problems related to expected future mega
disasters from an interdisciplinary point of view via education and research. The activities are categorized in three
core sections: research, education, and information. We also cooperate with eight other departments of Tohoku
University, e.g. medical or engineering researchers, to conduct necessary education and research.

Graduates of our practice oriented lectures and exercises are conferred qualifications in Certificated Agricultural
Reconstruction (CAR) or Certificated Agricultural Information Technology (CAIT). Tohoku University Students also
have further opportunities to obtain higher qualifications related to their research in disaster recovery. Depending on
the content of the graduation thesis, they are conferred the title of Junior Field Specialist (JFS) or Field Specialist
(FS). These four qualifications are conferred for the first time in Japan and the courses are open to Tohoku University
students as well as students of other universities or working adults. Furthermore, our characteristic curriculum
received the “President’s Education Award” 2016.

Tohoku University Reconstruction Action

2014 4

11

12

2015 3

10

12

2016 2

10

2017 3

RAERRF 25T

Establishment of the Tohoku Agricultural Science Center for Reconstruction (TASCR)

RAUEERF 2RI R R LRIE

Kick-off symposium of TASCR

FE1HE103BEEA T, t22—H)F 17 L5FHE

Starting lectures of the center with 103 students

KOETAY VM DEEN LR EED
[RDOTEHA T X—ZIIEERMDEE (FE1R) | 2517 HAR

Publication of “Rapeseed Science ~ the Regeneration of Saltwater Damaged Farmland”
presenting achievements of the rapeseed project

ROIE7TOD 7 R AERRE SR E

On-site experience workshop of the rapeseed project

EOIETOT I

[7—RT79332-ZyR(FAN) 77—R2014 LRS- FHEMSP | BFEESE

Award for the rapeseed project in the “Research and New Technology” category at MAFF s
“Japan Award for Food Action 2014”

IET1—I R 2—EOBRBEK [RLKICVEDITh] £
RAEKRFE G BRFEDE - TFERIE CIR5E

Organic rice “Tohokudai ni Hitomebore” from Kawatabi Seminar Center sold in stores at
cooperative shops in the Graduate School of Agricultural Science and School of Engineering

E3EEERL K HAEH/NT YT T+—F L [Model Village #2255~
FLWEBEERD- ﬁ%‘(“%b‘ﬁ%ﬁ@ﬁ’&ﬁ?ﬁb’(“’] e
YA AZ—BEDH

Students presenting at the public forum “Let’s build a Model Village - New
Agriculture & Safe, Peaceful, and Fruitful Communities” at the Third UN World
Conference on Disaster Risk Reduction

[EDTEHA T X—RIFIEERMDEE (E2R) | #1T
Publication of the Second edition of “Rapeseed Science ~ the Regeneration of Saltwater
Damaged Farmland”

RIEKRFIKAMEERIFTOI UM (PICS)
NEEIFET7r—IVRE2—FiEEE2015
[21 HHRIEBRB O WEZZERERDEEL LD
BHEOMIE. KBLER—] B
Public seminar “The 21% Century as Environmental Epoch’ Let's talk about

recycling! - Livestock manure as important resource” at Tohoku University’'s
Project of Integrated Compost Science at Kawatabi Seminar Center

YA 22—FED [RALKICOEDIFN ] ERALAFEG £ EH CRGE

“Tohokudai ni Hitomebore” rice sold in all stores of cooperative shops in
Tohoku University by course participants

FIRBEFV R LI THRHYEP BRARFEZELSHEE
[BZOMEENLBERBEREEEKRER]

Memorial Lecture “Utilizing Agricultural Knowledge for Environmental
Maintenance of Livestock” by Prof. Nakai on his Japan Agricultural
Award at the cutting edge agriculture symposium

Nizhny Novgorod State Agricultural Academy
== —JJOORERLBETHTI-) DO2RDEEFNRER-THRD:-HFL

Visit of two professors from Nizhny Novgorod State Agricultural Academy

YARZ—BEPTRAOEBINODNERFNEZ2—YT7—%EHE

Katsurao monitoring tours by volunteers to increase rural population

BFMREFEBESREEN EOEERERMREL
Cooperation & collaboration agreement between the Graduate School of
Agricultural Science and Katsurao, Fukushima

K—LHILTTF—ICT[RIEKRICOEDITN] %ER5E

“Tohokudai ni Hitomebore” sold at the Homecoming Day

[2016 FERRUEH] ZH

“Tohoku University President’s Education Award 2016”
BERNTHRESNAERIN[Y—IL-R-DD55]I(C
T A-SEFAPEEEPEERTTATEL TSN

Volunteers joining “Tour de Katsurao”
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I Certificates and Degrees conferred by the Tohoku Agricultural Science Center for Reconstruction

Our center currently confers four different certificates (Japan’s first) in order to nurture human resources with necessary skills regarding both
specialized scientific literacy and on-site communication to lead the swift recovery of villages and agriculture in disaster stricken areas.
In the three years from 2014 to 2016, we conferred 127 Certificates of Agricultural Reconstruction (CAR) [65 students, 62 working adults], and
111 Certificates of Agricultural Information Technology (CAIT) [55 students, 56 working adults]. Tohoku University’s students involved in even more
specialized research related to each certificates will also be conferred certificates of Junior Field Specialist (so far 26 students) or Field Specialist (so
far 8 students), based on the content of their individual theses.

Furthermore, the education curriculum of our center was awarded the “President’s

Education Award” in March 2017. 1 “Tohokudai ni Hitomebore” Project

This project was initiated by volunteers of our courses in order to bring word of the profundity
of agriculture and the excellent taste of the rice grown with the “Winter Watered Paddy Field
Farming Method” they experienced at the investigations and inspections during “Agricultural
Reconstruction Field Training” to as many members of Tohoku University as possible.

158 521 234
&g (2014%F) (2015%F) (2016%)

Certificate 1st Term 2nd Term 3rd Term
(2014) (2015) (2016)

BERRFY1 28— (CAR) 504 32% 45% 1274 With the “Winter Watered Paddy Field Farming Method”, paddy fields are continuously filled
Az REsansineiEn(@aR) 50 E2 48 il with water even during the winter, protecting birds of passage and other smaller animals
KI'%%IVT ‘7;9—(_0/-\T|T)h o 44% 29% 38% 1114 and vitalizing the soil with their presence. This is an organic farming method, not relying on
’ gm::“raw” ormation Tec ”f’ ngf ) & &3 3 111 chemicals and is currently adopted in the Tajiri-Kabukurinuma area of Miyagi.
BERFEZ1=FT(—IRANT YR (JFS) 8% 9% 9% 26% During the activities, promotional material was created, necessary steps for commercialization
Junior Field Specialist (JFS) 8 9 9 26 . . s . .

- ™ N were taken, and information was distributed through social media. Furthermore, study groups
iﬁg;gé@g"x’\/ UK (FS) 22% 11% 55% 88% or tasting events were organized, communicating the various activities of the Kawatabi

Seminar Center with cooperation of other members. In 2014, the volunteers named the
organic rice grown at the Kawatabi Seminar Center “Tohokudai ni Hitomebore” (“Hitomebore”
being the brand of the rice, but also meaning “Love at first sight with Tohoku University”),
and sold the products at cooperative stores of the Graduate School of Agricultural Science
and the School of Engineering in order to raise the interest in agricultural regeneration. In 2015 the rice was sold in all coop stores at Tohoku

[RALKICO-EDIFN | BRFEDHETF

Sales of “Tohokudai ni Hitomebore”.

[(MREHEE| REOHT

Award ceremony for the “President’s Education Award”.

ARBEEL

Certificates conferred.
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Agricultural Science for
Reconstruction Lectures (Common
Lectures for each Certificate)

We conduct omnibus type lectures regarding the

interdisciplinary education about the primary industry. After

each lecture, working adults and students discuss and

present their findings in randomized mixed groups. The

discussion and findings will be supported and evaluated by &I H(337 I —TF1XhySa>
the lecturer as well as supporting teaching staff. Discussion groups at lectures.

| T I RAT>a (BvMRE—a—AE)

BHOBSSRR ESHBOERICE 7L B R EEL T
UEd, B1EIIMIETRIBERMRET. B2H013 %I BT, E347-
EAIEERBRN TERBLELS,

On-site Lectures at Disaster
Stricken Areas (Common
Lectures for each Certificate)

We will provide necessary knowledge as

well as experience for the future recovery of

individual areas struck by the disaster. The on-

site lectures of the first term were organized

in eastern Sendai and East Matsushima, for &I T27> a2 TEin
the second term in Onagawa, and for the third RERBEM

and fourth term in Katsurao, Fukushima. Onsits lectures at disaster stricken
areas in Katsurao, Fukushima.

University, forming a strong bond between participants of the curriculum from 1st to 3td term and being so popular to sell out every year.

| BEBSH 71— FEL (ERESTAAZ—I—AHKR)
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FERUERERVATLRE. I EI27 DEEE R ZLESIRICHIET,

Agricultural Reconstruction Field Training
(Agricultural Reconstruction Course)
In this course students have the opportunity to learn about cutting-edge
agricultural technology as well as get firsthand experience of production systems
at the Kawatabi Seminar Center, create reconstruction plans of villages and
agricultural production in group discussions, and actually debate and recommend
the results. In particular, a mulitude of excursions are organized, invesfigating
fide-water conirol forests in the coastal region of [wanuma, Miyegi, analyzing the
biodiversity in paddy fields, examining resource circulation systems utilizing the  FEF LD EIZHIFBT4—ILRER
heat from hot springs, and obsenving the behavior of cows in pasturelands. Field training at Millennium Hope Hills.

| ITEREERB ITEEYAR4—0—A%R)
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Agricultural Information Technology
Training (Agricultural IT Course)
This course provides practical applications of “Agricultural Information
Technology”, educating most recent examples utilizing IT equipment,
and discussing issues and agricultural problems as well as introduction
plans. There are opportunities for students to get firsthand experience . . —
with cutting edge technology sich as weather, temperature and humidity RE——ZfEokITRERE

. P Agricultural information
sensors,femote monitoring systems, or drones for utlization in the feld.  technology training using drones.

| EBZLDEHETE=I~EBEIEH>Z I~
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EVITEE REREBL CH- ThOA BB ELBEECAYEL,

I The Appeal of Agriculture - Farming is Cool!

In October 2014, volunteers from our courses participated in public
lectures at the Kawatabi Seminar Center, presented the knowledge
and experience obtained at the Agricultural Science Center for
Reconstruction, and promoted the appeal and importance of
agriculture to the general public. Many children were also engaged,
experiencing our motto “Farming is Cool!” at firsthand.

JIEZ1—IVR 2 2—TDTRDINE

Rice harvesting at the Kawatabi Seminar Center.
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Acting toward Reconstruction One by One -
Activities of Working Adults

There are many working adults participating in the courses who

also are involved in reconstruction support and related activities at

their places of employment. For example, employees of financial
institutes in Miyagi
visit communities
of disaster stricken
coastal areas
to support the
reconstruction of
towns and villages,
and specialists from
IT firms cooperate
with their suppliers to
provide second hand
personal computers
to communities.

HEARARE—ICELB LK DEEIRILDEHEA
Explanation of the recovery process in disaster stricken
Onagawa by working adults.
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I Activities with the Community of Katsurao, Fukushima

BRENTOEEMBMEEDHE

Overview of the restoration support project at Katsurao.

The community of Katsurao in Fukushima is a small village with a population of 1500 before the Great East Japan Earthquake. Due to the accident
at TEPCO’s Fukushima Daiichi Nuclear Power Plant, the entire community was forces to evacuate, and although the evacuation order war partially
revoked in June 2016, there are only 160 residents back in the village as of August 1, 2017. The community as well as the local industry is currently
facing extinction due to the decline of the population and is in urgent need of necessary resources and new ideas to counteract the problems.
Tohoku University’s Graduate School of Agricultural Science initiated the “Tohoku University Rapeseed Project” in 2014, provided the know-
how regarding methane fermentation systems, and recommended appropriate measures for reconstruction and creation of a new town under the
guidance of Prof. Nakai. This was considered as opportunity to also introduce student excursions of the center to disaster stricken areas, establish
collaboration agreements, and strengthen the relation overcoming a distance of ca. 160km.

Currently, we conduct the restoration support project “Development of the New ICT ‘Model for High Value Agriculture in Symbiosis with Nature’
in collaboration with the community of Katsurao, practicing new methods not only in education but also in research toward the recovery of local

communities.

| EERBRHEOERHERHRE L 2—FERE
BYWMEHCEBRNERBRIG. BE BERVIOMES
DIERIZRIT BHI%E. BB RUBAMBERELD., BRHNORERR
D=, ZL TR S HOFMALICE 5L BRI, 2016
FAORICERBNBELMRELEL L, T H B BMEIED
DHLEEL T, HAIC > s—BRH S EERELEL /.

Collaboration Agreement with the Community of
Katsurao and Installment of Satellite Facilities

The community of Katsurao in Futaba, Fukushima, concluded a
collaboration and cooperation agreement with the Graduate School
of Agricultural Science in October 2016 in order to promote research
and education as well as develop new technologies regarding
farming, stock breeding, and related productions for the recovery of
the area on the one side and to solve the problems of the community
and revitalize
the region on the
other. Furthermore,
a satellite facility
of the center was
established within
the community to
conduct education
and research
activities.

BEENAE
HBEELE=—
Inauguration ceremony
of the satellite facility in
Katsurao.
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Searching for Regional Revitalization Ideas through
Monitor Tours

In autumn 2016, volunteers from our courses organized destination
management and marketing activities in Katsurao, obtaining
necessary ideas to increase the population and regenerate the region
through several monitor tours visiting various sites. The results
were summarized in a pamphlet and recommended to the local
communities.

These activities were selected as part of Regional Economy and
Industry Vitalization Support Projects 2016.

BREMIEESN [EEA] DRE
Investigation of the historic “Magai
Buddha” site in Katsurao."

HREDBRZ#R

Meeting with members of the community.
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HIERMOEEENELD K

Weed and sludge removal at farmlands.

EREK B TR S 1-RDTEDFA

Explication of rapeseeds in full bloom at tsunami stricken farmlands. Rapeseed oil obtained from tsunami stricken farmlands.

Rapeseed Project for Regeneration of Saltwater
Damaged Farmland

We utilize salt resistant rapeseeds for the regeneration of farmland
damaged by saltwater from the tsunami after the Great East
Japan Earthquake and aim for the full recovery of disaster stricken
agriculture. We selected the only salt resistant species from the gene
bank of the Plant Genetics and Breeding research field and conducted
experimental seeding in saltwater damaged area farmlands of Miyagi
and Fukushima. Furthermore, we 1) established a stable production
method for rapeseeds for improvement of soil quality, 2) developed
a marketing strategy for rapeseed oil, and 3) created an autonomous
energy provision system utilizing biodiesel obtained from rapeseed oil.
The research results of our project were chosen as a highlight paper
at the Japan Geoscience Union Conference in April 2014 from
more than 4000 presentations, recognized as highly newsworthy
and having academic as well as social impact. In July 2014 we
published “Rapeseed Science ~ the Regeneration of Saltwater
Damaged Farmland” (first edition sold out, second edition on sales).
Also in November 2014, we received the Award of Excellence in the
“Research and New Technology” category at MAFF’s “Japan Award
for Food Action 2014”.
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Public Seminar at the UN World Conference on Disaster Risk

Reduction

In March 2015, a public seminar was organized at the North Kawauchi Campus in
Tohoku University within the course of the forum of the UN World Conference on Disaster
Risk Reduction, titled “Let’s build a Model Village - New Agriculture & Safe, Peaceful,
and Fruitful Communities”. 13 graduates of the Tohoku Agricultural Science Center for

Reconstruction recommended measures
for disaster prevention, disaster mitigation,
and resilient communities on four topics
regarding the autonomous supply of energy
and resources at “Model Villages”. After the
presentation, the ca. 60 participants were
involved in the discussion, some of which
expressing interest to enter the curriculum
of the center the following year. It was a
very meaningful event, communicating future
measures for reconstruction and regeneration
as well as issues, giving both the participants
and presenters an opportunity to think about
the current situation in Tohoku.

JIW—TTCDTF1Zhya>DiF
Group discussion after the presentations.
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Weed Removal and Sheep Grazing for
the Recovery of the Soul

In disaster stricken areas of lwanuma, Miyagi, destroyed by the
tsunami, a lot of weed is currently growing wildly, impairing the
scenery and interfering with reconstruction works. Asso. Prof. Yu
Yoshihara's research suggests meaningful results from experimental
weed removal utilizing grazing of sheep. Furthermore, by looking
after the sheep in
cooperation with
local residents
also presents an
opportunity for
animal therapy,
leading to the
recovery of the soul
as well as teaching
children a valuable
lesson about the
HIF—7ROEYIERAVET I ESE—  importance of life.
Animal therapy with Suffolk sheep.
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Industry-Academia Collaboration Project for Reconstruction

AT7ODVIINTIE. HBOBEAE RFEERSEOESEDOT . NHBRZECRFEXLE. BOERERZEEIISERL.
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In this project we collaborate with local communities and affiliate organizations and utilize policies and programs
of the government, MEXT, or METI to support enterprises in disaster stricken areas of Tohoku in various ways.
We aspire to practically implement and commercialize the seeds and research outcomes of Tohoku University in
industry-academia collaboration in order to promote the recovery of the industry of heavily damaged regions.

ﬁ:'t% %*7]' ]:iﬁ\:-[ 5'&%7‘]3 917 Is Tohoku Innovative Materials Technology

RN K FPEEFLRLVEZED T RAKFPMERZZEDSHF THRAE)—RTELUT DI DDREMBIRICHNTE
HBORAMTY — X DRIHEXAENDIEELZBIEL TVET,

Tohoku University has already world leading capabilities in research areas such as material science and acts as center for various
research related to important technology fields. We aspire to create revolutionary technology seeds and practically implement them for
commercialization in the following three areas by collaborating with local universities and enterprises.

.ﬂfﬁ@}??ﬁ?ﬁﬁﬁﬁﬁ Ultra-Low Friction Technology Area
BEBES/ FERECENORREICLIREDEDOAELR L

Drastic improvement of energy efficiency via development of nano-interface optimization
technology for super-lubricity

.ﬁﬁfﬁ?ﬁg&ﬁll}ﬂ' ﬂ?iiﬁ%ﬁfﬁ Ultra-Low Core Loss Magnetic Material Technology Area
i/ AEREEM A ORREICESEBEORDOIG . BB KRR

Drastic reduction and mitigation of power loss via development of new nano-crystalline magnetic
materials
.
BRI RHEIM
‘ﬁ")‘i%%}ﬂ)%?ﬂ!ﬂﬂiiﬁ%ﬁiﬁ High Efficiency Rare Elements Extraction Technology Area £E70Yx7%h

Tohoku Innovative Materials Technology

AL SOFH D TROE-BERMOSEILICLSTRBROER Initiatives for Reconstruction

Realization of element recycling via advanced collection and reutilization of rare elements from
urban mines

ﬂhiﬁ'f //\—:/E “/ﬁﬁﬂﬁiﬁjl:l 75A Program for Strategic Regional Innovations

1/ N=S B A BN AR R T 370, K EOMRERAS BRI ESE CERNARMN TE5Y X7 LM
SEL. BRI LI S EBIRLET

In order to support excellent initiatives for the creation of innovations, we established a system promoting a continuous support from
research at universities to the realization and commercialization, aspiring a vital, attractive, and autonomous region.

.)’Xﬂﬁﬁéﬁﬁ'é?t&%l')? Next-Generation Automobiles in the Miyagi Area
RIEARFZEICHELEHRRERDS —X-HilieFERAL. BB ER0ET IR A EEHEEEND—AEB ML THRR
I(CRRETEILD. RERKBEEBEMRREARMADT K IS EDF M58, BERERBEEHELET,

Utilizing global cutting-edge seeds and technology, we promote the recovery after the earthquake via establishment of next-generation
automobile research centers and reinforcing the technology standards of local enterprises in order to create a large and lively accumulation
area of automobile industry affiliates for continuous development.

.%ﬂtEﬁ%ﬁﬁUﬂEEﬁ%IUT Knowledge Based Medical Device Cluster in the Miyagi Area
[EREEEGTE] (CEDKIO—/IWEEBHSREEIVTRIEE2ENIC. RIEKFZOEECEERSBRIES —XOFFERE. E %
B 20MVEBEBEDT., hiErSERIEREAIELTVET,

Based on the “Miyagi Recovery Plan”, we create medical equipment and devices utilizing diverse seeds of Tohoku University in strong
private-public collaboration in order to establish a medical equipment industry area in Tohoku.

Tohoku University Reconstruction Action

INETOHHE

wILRFHEDHFEE 7O T Tohoku Innovative Materials Technology
2012 10 FILRFMIMEETOD I 2RI LEME (E1@E. ~2017.1)

Tohoku Innovative Materials Technology Symposium (annual, ~2017.1)
WAB{K EEE T §EE, Uitra-Low Friction Technology Area
2012 10 JU—bFA KA/ R=2a>-2yhT—7 (GRENE) EEHEL 122 2RI LEFRE -
(2012.10.2013.10.2015.11)
International tribology symposium collaborating with the Green Tribology Innovation Network (GRENE)

2013 4 fEO(EREASFRE LARR

Course for sharing equipment and facilities

1A ERE T R E FE. BRSO

First regional collaboration exchange meeting for technology consultations

2014 4 SHEERNRE 22— HIRDESHEDERERZ (~2017)

Collaborative research with the Miyagi Industrial Technology Institute and 5 regional enterprises (~2017)

2015 4 FIRBEEES (EVFRE4-) [HEERR 7717 XBREE] KR

Tohoku Economic Federation’s “Project for the Development of New Enterprises and Support of Alliances”

7 RBEFRE [BRNARRMSECTESE (P RFHE) | FR

METI's “Projects to support the advancement of strategic core technologies”

2016 10 FALEFMFEMEETOD /M BIEEERMELR EEEEHD L RITLRE |

Private-public collaborative symposium on “Tohoku Innovative Materials Technology - Ultra-Low Friction Technology Area”
2017 3 FIALRFMEMEBETOD 17t BIEEERMHEE MERESHEE

Research workshop on “Tohoku Innovative Materials Technology - Ultra-Low Friction Technology Area”
WB{RIE LB DM FH T $E1E Uitra-Low Core Loss Magnetic Material Technology Area
2014 6 EBHBKOKIEHIHKA]EEL S /fERE MM ORRICKT)

Successful development of nano-crystalline soft-magnetic material drastically reducing energy loss

9 EFEHLIRMEHATERE L 4—(MaSC) DR
Opening the Material Solutions Center (MaSC)
12 SRE-4LDHAREKEDE IR MEEET
Verifying the world leading energy efficiency of high efficient motors
2015 11 2L 7-7—X7YU—FeNia DRI
Successful production of FeNi magnets completely free of rare earth elements
[EALwTZIh 12T 17 2—b(TMI) | 531
Establishment of the “Tohoku Magnet Institute”
2016 2 FEHWF/ERZAENANOMET  £RV-E— 2B HEREORIEICKT
Successful pilot production of a compressor motor utilizing the revolutionary nano-crystalline alloy NANOMET®
BEDTHR BT A1 Hish Efficiency Rare Elements Extraction Technology Area
2013 11 L7A2)VDUHA 7 IVEMTICETIEET 723y T ORE
International workshop on rare materials recycling technology
2015 2 LIBSV—2—#fFH%E
Pilot production of the LIBS sorter
8 UHAUIEYRADFHEREEIETESHEI Y 7IVICET 2RI IS —FRE

Technology seminar on automobile recycling for new developments in the recycling industry

2016 2 #HULWLE-Scrap Y1V AT L3I+ —FfE

Seminar on the new E-Scrap recycling system
6 FILBELEBUYA VI T+—7 LEE(2016.6-2017.2)

Tohoku Forum on Precious Metals Recycling

ELEHE DB 2S5 (2016.6.2017.1)

Workshop on extraction and separation of precious metals (2016.6. 2017.1)

g JNN— a3 EBRFIE 7' 045 L Program for Strategic Regional Innovations
MR ES)ESHIE T 1) 77 Next-Generation Automobiles in the Miyagi Area

2012 9 RHKBEHEEHEIV7EERS
Initiation Conference for Next-Generation Automobiles in the Miyagi Area
12 ZXXEE/N—JHmR
Opening of the Miyagi Reconstruction Park
2014 4 BEEEFEMETAICAZEZEEEHEARY RO LRE

Symposium for the promotion of private-public collaborations for establishment of a regional automobile industry

2015 2 #HEMTHOEVH—BRDODRZYT7—inhEEE

Excursion of disaster stricken areas in Ishinomaki using EV cars
2017 2 yO-I Y RIYLFRE
Concluding symposium
PAEEREEBRAIE =2 T 1) 77 Knowledge Based Medical Device Cluster in the Miyagi Area
2012 7 RERUVEBRBEENREVEBEIREERIE (M /ZAEDRLR (r24E)
Investigations of enterprises and health care professionals for the creation of medical devices (24 times total)
11 XyIF 73— JRfE
Kick-off meeting

2013 3 EE#EREEZFEMEGH5E)

Inspection of medical equipment manufacturing (15 times total)

5 HXEELIZAILEARIME (APIE:10E. MARARELSE. FIRIRLAE, FIRR:5E)
Miyagi School for Creation of Medical Devices
10 courses for introduction, 5 elementary part 1, 4 elementary part 2, 5 elementary part 3

2014 7 HXFEEHEFEEEFESEE T 7FMEEIR. ~2016.7)

Miyagi private-public collaboration fair for creation of medical devices (annual, ~2016.7)
2015 11 #HES [EREHERELCDELM/N—2a 3%V Bfg

“Innovation Skills Necessary for the Medical Welfare Equipment Industry” Lectures

2017 3 REWRSZFHE

Summarizing Session
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.E{ﬁgﬁ?ﬁﬁﬁﬁﬁiﬁ Ultra Low Friction Technology
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Industry-Academia Collaboration
in Ultra Low Friction Research
Utilizing Cutting-Edge Science
and Technology

Friction reduction technology is applied in
many industry areas, e.g. automobile industry,
as well as everyday life, contributing to ef-
fective energy utilization, and is key to safety
and security, being also very important for
the realization of a low-carbon society. We
promoted development of ultra-low friction
technology based on the nano level analysis
of friction, focusing on ultra-low friction sur-
faces from a scientific point of view, in indus-
try-academia collaboration of researchers and
technicians.
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Development of SiC Polishing
Techniques

Collaborating with TDC Corporation, we de-
veloped an cutting-edge polishing technique

| PERMEICSSRABEREM - REREH M ORRE

[EXET] [EUBIFEAMT | [ 32— a  Hifff | LEDHF &R
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EEFESHIEORIEICKIIL. 7OV IVMET RLZELEICLIEE(I RSN TVET, T, BEERROBIRICHIRLLRENES

hTVWEd,

I Interdisciplinary Development of Low-Friction Materials and Surface Design Technology

Utilizing best practices and methods in research, e.g. “design”,

“measurement”, and “simulation”, we succeeded in developing new lubricant mate-

rials currently considered for commercialization by the participating companies. The development in “Oil Lubrication” was conducted by developing
materials which facilitate synthesis of MoS, from the lubricant additive MoDTC, for “Water Lubrication” we utilized DLC exhibiting low wear and
low friction, and for “Solid Lubrication” we created low friction composite resins based on the analysis of tribochemical reactions by simulation.
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of large silicon carbide (SiC) substrates,
contributing to the labor-efficient and low-
cost production of SiC semiconductors.

R, maR(ELTVET, B ELE 52 [BE

Snow repelling coating “Yuki Oh”.
Development of the pene ¢

Snow Repelling Roof
Paint “Riku Oh”

We analyzed the mechanism
of the snow repellent coating
“Yuki Oh” preventing snow
accretion in joint research
with KF ATTAIN Co., Ltd., and
succeeded in reducing the
drying time from 48 hours to
40 minutes retaining the same
performance. Furthermore, de-
veloped and commercialized
the roof paint “Riku Oh” based
on modifications to “Yuki Oh”.

SESELEMBEICHICL. S/ A4 —-DRERE
LTV SRR EEHE AT

Polishing techniques for various materials with nano-
level quality assurance.

BiREATBEN [EE]
Snow Repelling Roof paint “Riku Oh”.

| R B ORFE MG
Automatic micro
HASHAKIN I ITEPFERL R OHEGEDOL— screw feeder.

IR OEEMREEZEL. MilEx 2R EL THEA
TEDIEEBEDRETEED, FOFRIMMUTISH LY
17Oz ERRELEL,

I Development of Automatic Screw Feeder

We supported the friction research of rail material in the
screw feeder developed by Ohtake Root Kogyo Co., Ltd.,
advancing the design of the apparatus for the stable feed
of micro screws, and developed a micro screw feeder ca-

XA EDNBL—IL
pable of handling screws with diameter smaller than 1mm. AlF BRI D

Rails used in the automatic screw feeder.
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1 Ultra-Low Friction Technology Seminar and Private-Public Collaboration Symposia

In order to support the regional industry to solve the prob-
lems relating to friction, surfaces and interfaces of their
products, we cooperated with the Industry Technology
Institute of the Miyagi Prefecture Government, and held
seminars titled “The World of Surface, Interface and Fric-
tion for Creating New Industry” several times a year to an-
swer questions such as “What is a surface or interface?”
or “How does friction technology work and how can we
evaluate?” We also consulted engineers of regional com-
panies to solve each of their own questions and problems
to facilitate the development of their products. Further-
more, private-public collaboration symposia on ultra-low
friction technology were held to promote friction technol-
ogies in the region as well as exchanges between partici-
pating companies, thus advancing the regional economy.

TIF-DHF

Discussions at the seminar.

INRIVRIRDBTF

Posters and panels at the exhibition.
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BB {EIE /O FHE#f78E1E, Ultra-Low Core Loss Magnetic Material Technology Area

| BERRE ORI O MR FE
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Research in Ultra-Low Core Loss Magnetic Material
Technology

In order to reduce energy consumption on a global scale, it is necessary to im-

prove the efficiency in all areas, power transfer as well as everyday utilities. Es-

pecially motors and transistors using electro-magnetic conversion are prone to

energy loss, sometimes even reaching 3.4% of the total consumption. Our technology area conducts research and development for the realization
of revolutionary ultra-low core loss magnetic materials, solving the above mentioned issues and contributing to the vitalization of the industry in the
Tohoku region.

| REKERAVFy— [RIATTRIYD A2V AT4T 21— (TMI) | 5%3L
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I A Tohoku University Venture - “Tohoku Magnet Institute”

On November 5, 2015, we established the “Tohoku Magnet Institute Corporation” (TMI). The

corporation was founded by a fund managed by Tohoku University Venture Partners Co., Ltd.,

via the Private-Public Innovation Program (MEXT & METI) based on the Industrial Competitive-

ness Enhancement Act as well as funding participation (600 million JPY funding capital) of

five private companies (Alps Electric, TOKIN, JFE Steel, Panasonic, and Murata Manufactur-

ing). Based on the research achievements regarding the revolutionary soft-magnetic alloy

“NANOMET"™”, we further improved the functionality and performance, and continue to develop TMIZIRESEICT

and commercialize nano-crystalline soft-magnetic alloys with increased productivity. Announcement press conference of TMI.
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Development process of 120mm wide alloys.

Development of Nano-Crystalline Soft-Magnetic
Materials for Significant Energy Loss Reduction
We were able to develop new nano-crystalline soft-magnetic alloys with ‘
widths of 50mm, 80mm, and finally 120mm, superior to the existing mate-
rials regarding high saturation magnetic flux density and loss of magnetic
hysteresis. Magnetic cores (for transformers or motors) made with these »
nano-crystalline soft-magnetic alloys have ultra-low core loss properties, »
contributing to more efficient power transfers and home appliances with
less energy consumption.
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I Development of the Revolutionary Nano-Crystalline Soft-Magnetic Alloy “NANOMET"”

To develop extremely low core loss magnetic materials, we created the
new nano-crystalline alloy “NANOMET"” utilizing the nano-crystalliza-
tion of special self-assembly nano-heterogeneous amorphous structures.
NANOMET" provides applications for areas demanding strong magnetic
fields, expected to be highly beneficial to large current transformers for
power grids and motors. Adopting the nano-crystalline materials to trans-
formers or motors will contribute to saving energy due to the reduced
core loss.

Cooperating with Panasonic Corporation, we were able to build a proto-
type of a motor using NANOMET® and we further modified the process
to develop a prototype of compressors with similar capabilities as mass
produced devices, verifying the energy efficiency of our products. Com-
pared to motors or compressors using ordinary magnetic steel (silicon
steel), we achieved a ca. 3% higher efficiency, displaying one of the
highest levels in the world.

= B FNRE SR 25 B SRR AR R DI L
Compatibility of high saturation magnetic flux density and ultra-low
loss rates.
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I Production of FeNi Magnets Completely Free of Rare Earth Elements

In order to produce high functional magnets, rare earth elements such as samarium (Sm),
neodymium (Nd), or dysprosium (Dy) were considered necessary. However, we succeeded
in developing an easy and fast production method for high quality FeENi magnets completely
free of rare earth elements. To secure the predominance of the Japanese industry based on
next-generation energy efficient technology, the development of new high functional magnets
is of utmost importance, and we are proud to say that our research achievements have con-
tributed to a future solution of this issue. FeNi Magnets formed in space and contained in
very small amounts in natural meteorites have been known since the 1960s. However, this
formation was done by ultra-slow cooling (in an extreme state of equilibrium) and took several
billion years and was thought to be impossible in a short period of time. Our technology utiliz-
es the ultra-high speed atom transfer of the nano-crystallization process in amorphous metals,
creating an effect similar to a time tunnel, and thus reducing the production time of high qual-
ity materials from several billion years to 300 hours. The research achievements of our group  Fe,Ni R U L1,FeNi DiE&igxE
were published in the international academic journal “Scientific Reports.”

Fe, Ni and L10FeNi crystal structures.
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1 “MEXT’s Minister Award” at the 14th Commendation of Contributions to Private-Public Collaborations (2016)

As result of activities in industry-academia collaborations with leading national companies of various fields based on university seeds and the re-
search and development project “Leading Materials Technology from Tohoku” by MEXT and the Reconstruction Agency, we received the MEXT’s
Minster Award at the 14th Commendation of Contributions to Private-Public Collaborations.

14th Commendation of Contributions to Private-Public Collaborations “MEXT’s Minister Award”

“Development and Commercialization of Revolutionary Ultra-High Efficient Soft-Magnetic Materials (NANOMET") in Private-Public Collaboration”
Prof. Akihiro Makino (Institute for Materials Research)

Prof. Junichi Umehara (Institute for Materials Research, visiting)

Prof. Tsuyoshi Nomura (New Industry Creation Hatchery Center, visiting)
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B %273 S 3 EFfsa1EL High Efficiency Rare Elements Extraction Technology Area
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I Resource Issues Regarding Rare Metals and Recycling Technology

Rare metals are fantastic materials adding special properties even when used in small amounts for high-tech devices such as hybrid cars or electric
home appliances. These rare metals are essential resources, but the production is limited only to some countries. Considering the global demand
of those rare elements with respect to the supply by the small number of countries possessing these materials as resources, there exists an issue
of insufficient supply and high costs. In order to solve this problem, “Element Recycling” technology is an important method in procuring necessary
amounts of rare elements. By efficiently extracting the rare elements from disposed electronic equipment in “urban mines” of waste, we were able to
develop an effective recovery technology for the valuable materials.
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1 Development of LIBS Sorting Technology

Since contained rare elements differ with each electrical part, we needed technology to sort the separated components. We utilized the Lase Induced
Breakdown Spectroscopy (LIBS) analysis method to analyze the spectrum of each small parts and organize the sorting process by determining the
necessary elements. The developed LIBS sorting system technology provides a swift selection and separation process for practical use.

LIBSV—T71>T R T LOHE
Overview of the LIBS sorting system.
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I Development of “Electrical Pulse Crushing” Technology

In order to effectively recycle discarded materials, the waste has first to be crushed into small parts, which are sorted and “compressed” by objective
and type. Electronic circuit cards for example differ from other waste, since the electrical components are printed on the board, meaning the materi-
als would also be crushed if put through a normal process. Our project developed technology to separate the electrical components from such boards
utilizing shock waves from an electrical pulse under water.

We also developed a method to visualize and observe shock waves utilizing this “electrical pulse crushing” under water and experimenting on a mod-
el of the crushing phenomenon. The method led to a more efficient research of pulse crushing, providing an outlook for a commercialization schedule.
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Selective crushing utilizing electrical pulses.

BRIV AIERZ L BEFEROBEEDG

Examples of crushed electrical circuits by the electrical pulse crushing.
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Development of a New Extraction
Process Utilizing lonic Liquids

In order to refine the desired elements contained in the
separated electrical components, we conducted re-
search on chemical extraction methods and developed
several ionic Liquids for the targeted separation and
extraction of elements of the platinum group and rare
earth elements and tested the efficiency and character-
istics of the process.

1A RIFICE BRI 42 BEHH

Efficient separation and extraction via ionic solutions.
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Contributions to the
E-scrap Recycling
Industry

In order to contribute to fun-
damental experiments as well
as practical processes of the
E-scrap industry, we organ-
ized various tech-seminars
to support companies and
provide necessary methods.
We also conducted joint re-
search on increased recovery
rates of rare and precious
metals with disaster stricken
companies. Furthermore,
we held seminars on topics
such as E-scrap recycling
from discarded automobiles
or small electric house ap-
pliances, presenting parts of
our developed technology
during excursions. We also
started projects to establish a
recycling system of rare and
valuable metals in Miyagi, in
order to create a collection
system for the future.

FILBEEBUY M7V TA—SLDO¥F

The Tohoku precious metals recycling forum.

ELVUHA I EIF—TDRZRDEF

Excursion during the ELV recycling forum.
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B R CEEEZEIE ) 77 Next-Generation Automobiles in the Miyagi Area
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Development of New Products and Systems at Universities
Private-Public Collaboration for Next-Generation Automobiles

As key for the recovery and regeneration after the Great East Japan Earthquake, there are high expectations for next-generation automobiles. Stra-
tegic innovations in this field utilize cutting-edge seeds and technology. In order to continuously evolve the automobile industry in the Tohoku region
centered at Miyagi as one accumulation zone, we are aspiring to create a research and development center for next-generation automobiles by col-
laboration of ca. 40 research laboratories of Tohoku University. Cooperating also with local communities, financial institutions, and companies we
will conduct education of human resources and share necessary equipment for further developments. We will continue to promote the recovery after
the Great East Japan Earthguake and reinforce the technological capabilities of the region in collaboration with related companies.
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I Fostering Human Resources to Support the Future Automobile Industry

This human resource education program has a “basic phase” with many participants and an “advanced phase” with only a small number of partici-
pants. During the basic phase, experts from e.g. companies gave lectures, providing a platform for private-public exchange related to the automobile
industry. In the advanced phase, we organized practical training tailored to the knowledge, experience, and skills of the individual participants. Fur-
thermore, we included various activities e.g. laboratory tours or excursions to local companies.
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1 Opening of the Miyagi Reconstruction Park

The “Miyagi Reconstruction Park” established as research center for facility visits and tours is an innovation creation center accommodating not only
disaster stricken medium and small sized businesses such as manufacturers, welfare facilities, or service industries, but also entrepreneurs or univer-
sity research institutions aspiring to create new regional industries. We conduct presentations of research outcomes such as small electric cars and
share research equipment of the university with the local communities with many visitors from both local and global interested parties. (23 related
companies)

1XUZBARFEHBER

Visit by British community executives.
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Electric Reverse Trike Mobility Vehicle

I Development of Reverse Trike Mobility Vehicles

Reverse Trike Mobility Vehicles are three-wheeled electric bicycles,
having two front and one back wheels, and can be operated in three
different ways 1) by pedal, 2) with electric assistance, and 3) using
electricity only. Considering the advanced aging in provincial towns
and rural areas, this provides new ways for mobility of local residents,
also improving safety by e.g. preventing turnovers in bends or locking
(breaking) mechanisms when getting off.

1 Excursion to Disaster Stricken Areas by EV Cars

In order to create resilient communities in disaster stricken areas we
conducted on-site visits and investigations regarding the introduction
of electric vehicles (EV) and examples of charging systems intro-
duced at guesthouses and factories. Observing the current status and
practical utilization of EVs, helping local communities, we were able
to assess the situation and clarify issues as well as objectives four
future research.
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Laboratory tour presenting research Excursion to local companies
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In order to raise interest and awareness via direct exchange with univer-
sity researchers, we organized laboratory tours for affiliates of regional
companies involved in automobile development.

BEFATERE

Summer school
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In order for students to participate more
proactively we held summer schools as

We organized 12 excursions (with a total participation of 22 compa-
nies) visiting regional companies, asking employers about their current
status and obtaining an overview of the present situation.

part of the human resource education program. Presentations and group discussions on topics such as matching university seeds with regional
needs led to a deeper understanding of current projects related to next generation automobile technology.
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1 Utilizing Driving Simulators to Prevent Driving the Wrong Direction on Expressways

We conducted joint research utilizing driving simulators (DS) in collaboration with MILT’s Sendai Office of Rivers and National Highways of the Toho-
ku Regional Development Bureau. The outcomes have been introduced to the Kahoku interchange of the Sanriku Expressway as colored pavements
and are attracting attention for the efficiency to prevent driving the wrong way on expressways.
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Before the installation. Testing on driving simulators. After the installation.
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B EEEEZSEIEEHE T ) 77 Knowledge Based Medical Device Cluster in the Miyagi Area
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I Creation of an Internationally Competitive Industry Cluster for Medical Devicess

In order to establish a center for the creation of medical equipment, continuously developing and commercializing advanced technology as well
as accumulate knowledge and expertise, we aspire to found the necessary basis as fundament for our activities. We conduct research and devel-
opment in five areas and already succeeded in the commercialization of eight products in total (4 devices, 1 Printed-Array Strip (PAS) for gene
searching, 1 imaging phantom for equipment development, 1 research reagent, and 1 analysis technology) as well as two venture businesses. Fur-
thermore, we participate in the establishment of a parts cluster by medium and small sized manufacturers of the region.

( AREFET—Y )
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Five research and development topics.
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Development of the “STH-PAS” Gene Search
Tool

Although genetic tools for the investigation of various bacteria are
constantly developed, easy and comprehensive examination tech-
nology for practical use has yet to be established. Particularly,
developing countries often have severe issues with infections, but
the needs are not always satisfied due to the high cost of exami-
nation infrastructure. In order to comply, we developed and com-
mercialized the simple and inexpensive gene search tool “STH-
PAS” for the swift examination of infections. STH-PAS
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I Various Human Resource Development Programs in Private-Public Collaboration

We are organizing the “Miyagi School for Creation of Medical Devices” on a regular basis, promoting the understanding of medical devices manu-
facturing and commercialization to management or technical staff of enterprises which aspire to participate in the market and had 1005 participants
so far. In order to provide necessary know-how, we have to accurately comprehend the needs of enterprises, why we conducted surveys after each
event and constantly modify the program. Furthermore, we record the seminars and study sessions and make them accessible to a broader audi-
ence online.

Additionally, we held medical engineering seminars to nurture and educate human resources who will lead national progress with abilities to realize
innovations in clinical practices or medical equipment industries, as well as conducted periodic excursions and inspections of university medical
equipment for affiliates.

We also organized the “Innovation Skills Necessary for the Medical Welfare Equipment Industry” lectures and discussed the possibilities and results
of “coaching” in advancing medical engineering, having talks and sessions with experienced managers and affiliates.

HPEEFEIRBEBOBRT SHNFMAREORER SHRERE I L — 2BV R
Miyagi School for Creation of Medical Devices. Visiting the manufacturing of steel surgical equipment. Practical training utilizing high functional patient simulators.
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Development of Automatic Preparation Device
“AccuDisp” for Anti-Cancer Agents

Currently it is recommended that injectable anti-cancer agents are prepared
by pharmacists in a sterile environment. However, there are also many
medical institutes where the preparation is conducted by doctors or nurses
in the open space of facilities, risking the chemical exposure of the drugs.
In order to solve the issue, we developed the high functional automatic
preparation device “AccuDisp” for Anti-Cancer Agents which fits in existing
safety cabinets. The commercialization of the device does not only prevent
chemical exposure but also increases the precision of the preparation due
to automatization, thus increasing the level of provided medical care. AccuDisp
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HEIERIATEZENTRET. BABLEL FAEETRIBELERTHRD R EBETH
B BENBIEETT,

Development of the High-Efficient Magnetic Stimulation Device

“Pathleader™”

By conducting magnetic stimulation of peripheral nerves in muscles paralyzed by
injuries or illnesses with high-frequent pulses, it is possible to induce movement,
and thus supporting the rehabilitation of limbs. However, existing rehabilitation
methods used electrodes in direct contact with the skin, inducing pain to the para-
lyzed patients. We developed the Magnetic Stimulation Device “Pathleader™”, utilizing magnetic stimulation without pain, reaching deeper muscles
in the body without direct contact.

Pathleader™
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[RE7732100" (FFR) | BRIAKZHBEHSBFRMICRVES
100l LOERZETODIIMDBIHTT .
[REDSOEIR-BROHIC. BRICTERZERAH?] EVWSBSADBVICEER>TELE.
WEEE—ANVEYDRVDSEFENIZEDTT .
IFEBRAKRZE. A BBOFDICHET HMEXRZELT.
ThENDOBFIFHOEAPRHEEEDIL. SHCIHEZRITTOET.

The “Reconstruction Action 100" (Plus)” is a general term describing more than 100
projects emerging from the voluntary efforts of Tohoku University’s members to contrib-
ute to the regeneration of the region. It is based on the sole feeling of each and every
one at Tohoku University: “What can we do to help?” We will continue our endeavors
as comprehensive university in the center of the disaster stricken area through our
strengths in individual professions to support the reconstruction of the community.
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WAREZIER
Support of Disaster Victims

B NZYIETIHEDR L~ K EOMFIRITEDIRRERS (LEMER)
Preventing Panic and False Rumors ~ Searching for the Suppressive
Behavior of Disaster Victims (Graduate School of Arts and Letters)
[RERS D TAT 1A B2—2 2y TEHE (SUEMRER)

“Disaster Volunteers” Internship Project (Graduate School of Arts and
Letters)

[BRITIZAICBIR]] 7OV (XERRER)

Project: “Hello” from the Porch (Graduate School of Arts and Letters)

KERFOIRTEOIE (XEMERD

Criminal Psychology at Times of Catastrophes (Graduate School of Arts

and Letters)

DOIERE CTEMERD

Consultation Room for the Soul (Graduate School of Arts and Letters)
[BRERREET] ER 7 OJ 7 LAORREH SR CUEMER)

Education of “Interfaith Chaplains” and Social Implementation (Graduate
School of Arts and Letters)

Eiia B U EREE I CrEmEm)

Reconstruction Support through Art (Graduate School of Arts and Letters)

RAAKEX WK ORBEANDOYIODHIL- TN (BEEHMER)
Psychological Aid for Members of the Disaster Stricken Region (Graduate
School of Education)

BRFELTRE (S—FIL) (HEFHER)

Support Room for Disaster Affected children (Graduate School of Education)

ERER/DIEMERE (REFHRR)

Clinical Psychology Consultation (Graduate School of Education)

S (K DIEREH CEEMERD

Legal Counsel by Students (Graduate School of Law)

BRERERQIADTE GEH2MAER)

Provision Disaster Law Consultation Q&A (Graduate School of Law)

BEHRAERB I — 22mRR)

Practical Seminar on Radiation Measurement(Graduate School of
Science)

KEDOFIETRBER BEHMER)

The Principle of Catastrophes: Public Lecture (Graduate School of
Science)

FRBED/=HOHETRE GEEHMRER)
Lectures at Schools for Revival of Learning (Graduate School of Science)

WKEBORFEAEREIRE (EERAER)
Health Survey and Guidance for Disaster Victims (Graduate School of
Medicine)

WK H T BB O EEHEES AT LDERE
CIRERRR D ENAE DEFAT (82 AZER)

Advancing and Analyzing Oral Health in Disaster Stricken Areas (Graduate
School of Dentistry)

WHRHICH I DFEFRTIIFIANIEBRIEER S ZE (EFmMER)
Education for Multi-Level Health Promotion of a New Generation in
Disaster Stricken Areas (Graduate School of Dentistry)

REHR R OTREGTRED X RV T T (EEMFERY)

Mental Care of Radiation (Graduate School of Pharmaceutical Sciences)

WEteE AR ICEDTFHROI ALY TOD IO
—EANBSHRERE DERZHEL T— (EEMRER)

Encourage Project for Children from the Contaminated Area - Distribution
of Education for Practical Radiation Protection (Graduate School of
Pharmaceutical Sciences)

WRNEAZIE (ERLRAER)
Support for Disaster Affected Foreigners (Graduate School of International
Cultural Studies)

WHHDZEANDEEXIE T OT T L (ERRERER)
Support Program for Students of Disaster Stricken Areas (Graduate
School of Life Sciences)

ER73»100t —H&
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EZREADZEXIE BRIFEREHMER)
Learning Support for School Children (Graduate School of Environmental
Studies)

SUBHIRERD /=D DEE 71T T LDOWRE RIERIEHER)
Education Program for the Reconstruction of the Kesennuma Area
(Graduate School of Environmental Studies)

=REEREHE TOERERADR I (EIEHMER)
Cooperation for the Medical Care Regeneration in the Sanriku Coastal
Area (Graduate School of Biomedical Engineering)

V=vIbFvERIVERE LEE. g OBEEICDRIT S (ETHMER)
Connecting the Promotion of Social Capital to the Regeneration of the
Region (Graduate School of Biomedical Engineering)

BEEFT-REREEHIRICH TR RFAZREE. [MIBHICHIT SR
HEEICHTBEEEEREORMZ IR —MIEMA (NHESRER)
Health Support for Senior Citizens at Shelters & Provisional Homes,
Prospective Cohort Studies of Daily Life Functionalities at Provisional
Homes in Kesennuma (Institute of Development, Aging and Cancer)

AX—bIAPVTHETHLY Y (RIAKZEY A IV ADT - AR vIV)
(INEEZMERD

Smart Aging On-Site College (Tohoku University Science Café Special)
(Institute of Development, Aging and Cancer)

RK DB, (REFEEICHITHIRATEFIHIZIE (NEEHMER)
Prevention of Sudden Deaths at Shelters and Provisional Homes after
the Disaster (Institute of Development, Aging and Cancer)

BHRBEBERICKIEXDOBEFN. (REEEICHITIZERIE
(MEEFMERD)

Medical Consultation Support via Regeneration of Information
Communication at Shelters and Provisional Homes after the Disaster
(Institute of Development, Aging and Cancer)

WK IEE RE
Assessment and Analysis of Damages

= RERKERKOWE CEROER CCEMER)

Recording Damages and Regeneration of the Great East Japan
Earthquake (Graduate School of Arts and Letters)

SZZEAFEBOETRTEALD BREHKZR(LSERWEHD
E=RERTEERAZ T Y 7 — UEMERD

Let’s See and Think! International Study Tour at Minami Sanriku to
Remember the Disaster and the Region (Graduate School of Arts and
Letters)

WL DFABERUZIE UEMERD
Assessment and Analysis of Disaster Related Cultural Properties
(Graduate School of Arts and Letters)

Rt A A FE PR OBZIRRE R VERBRED L AZENIN
(BEZTESRD

Socioeconomic Analysis of the Damages and Reconstruction Process
after the Great East Japan Earthquake (Graduate School of Economics
and Management)

RAXAERKFICLDERRESEFD
EFHE-HEST (R HERERD

Detailed Analysis, Evaluation and Estimates of Impacts on Statistical
Analyses in Medical Fields from the Great East Japan Earthquake
(Graduate School of Economics and Management)

RAXBE T3V R EEFWER)
Exhibition of Visions for the Renewal of East Japan (Graduate School of
Economics and Management)

HE-MRRBICHTS. REDPSOBEINADREAT 1 7 AOREHEAE
(GEZMER)

Active Distribution of the Current Recovery Status after the Disaster from
the Education & Research Scene (Graduate School of Science)

BRI, MEHEMESRRE I CBEMAER)

Regeneration and Minerals, Radioactive Contamination Removal and
Minerals (Graduate School of Science)

BRIKTERERREERY NI —0 G22MER)
International Network for Disaster Status Communication (Graduate
School of Science)

EOFEICHT 2EEDN
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» RAXKEKOBINEREHIFLM DI OB FIE GRLMER)
Status Report on the Great East Japan Earthquake and International
Communication of Geographical Analyses (Graduate School of Science)

" I DORITMESTREORPE=SU> T (KI) (2EFMER)
Long Term Monitoring of Environmental Radiation of Disaster Stricken
Areas (Onagawa) (Graduate School of Science)

n KEROHSOBR-—AEIBFBRAEE GBEMER)
Communication of Scientific Intelligence and Needs for Information after
the Catastrophe (Graduate School of Science)

n =F (4] 70V 1 MEORBEHRE =2 — (25MRR)
Grass-Root Radiation Monitoring:The Miharu Misho Project (Graduate
School of Science)

= HRHORBERSEORAT -2V (B8) (B2ZMER)
Long Term Monitoring of Environmental Radiation of Disaster Stricken
Areas (Fukushima) (Graduate School of Science)

n B/ OOMSEEAE GEEMRRD
Radioactivity Measurements of Wild Mushrooms (Graduate School of
Science)

B BRTODIVMESRAER)
Tome Project (Graduate School of Medicine)

" FHREFRRIFVERBEMERORRIASFME—RKE. HERORE:
FEERIZELZHEBAE T O U b (ERRMER)
Exposure of Organochlorines and Evaluation of Health Risks for the Next
Generation - Regional Regeneration Project Measuring the Development
of Feti and Newborns as Indicators (Graduate School of Medicine)

n RO RBITEEREOERXE
—RELATE DMK EEICL T— (B2 MER)
Support for the Regeneration of Health Administrative Functionalities
in Disaster Stricken Areas - Based on the Video Records of the
Regeneration Process (Graduate School of Medicine)

n %Az NRER R EE D AR
— RS BHEREXND RETEAL EZRA VAR ETE— (E2mRsh
Analysis of Internal Radiation Exposure through Teeth Examinations -
Radiation Dose Evaluation via Lost Milk Teeth of Children in Fukushima
& Miyagi (Graduate School of Dentistry)

n g U= BIERIR IS IR ERTE (3 mER)
Comprehensive Radiation Dose Evaluation through the Analyses of Teeth
(Graduate School of Dentistry)

n HaRVVER S RER/NEOWRR ST ERmER)
Radiation Dose Evaluation via the Analyses of Children’s Teeth in
Fukushima (Graduate School of Dentistry)

" AR, EK, TERUEMHORGHRR OGO E=2U2 T
(EZHMERD
Monitoring Radiation & Radioactivity in Atmosphere, Oceans, Soil and
Plants (Graduate School of Pharmaceutical Sciences)

" RRENEEE—RFHRERERCELD
BRI TFHOBIIREREMRE GELMERD
Radiation Exposure Assessment of Children in Miyagi after the TEPCO
Fukushima Daiichi Nuclear Disaster (Graduate School of Pharmaceutical
Sciences)

m KU 7= F R D K EHIE
BRUEIEXE - #ERH-TREERE IO T 2R S (TEMER)
Recommendations for the Damage Assessment of Affected School
Facilities and Reconstruction Support, Structural Design and Earthquake-
Resistant Architectures (School of Engineering)

» EMETTRKE KEBRTFERICRT 5RAEMRE (ITEMARR)
Investigative Research Regarding the Storage of Remains after the
Disaster in the Arahama Region of Wakabayashi (School of Engineering)

» EHERFEORBRIEOHERE (BEMRER)

Joint Investigation of the Fishing Ground Environment at the Miyagi
Coast (Graduate School of Agricultural Science)

n SRR EICEY DU A1 27— 3> OFHE (BEmMER)
Evaluation of the Risk Communication Regarding the Effects of Radiation
(Graduate School of Agricultural Science)

Tohoku University Reconstruction Action

BEETEREICHITHERMROBRILICET MK
WKEBOBREESBIEDREA (ERESLRER)

Researching Swift Agreements in Reconstruction Plans: Changes of
Disaster Victim’s Views (Graduate School of International Cultural Studies)

EEFTEICX T 5277 N ER DR (ERELRER)
Clarifying Conflict Sources of Reconstruction Plans (Graduate School of
International Cultural Studies)

I3 AT LORKEEEICE Y B (BRSULERZERD

Investigation Regarding Disaster Prevention Function of Ecosystems
(Graduate School of International Cultural Studies)

TOIR-FIIVTA)7O2 I M EELRER)
Fukushima-Chernoby!| Project (Graduate School of International Cultural
Studies)

REBERICEVTAELREENE/E5TY -2 vib-FrERILE
HTRRE M OWEICE T DT (EESULRER)

A Study on Fairness of Community Management in Disaster Recovery
and its Effects on Social Capital and Daily Life (Graduate School of
International Cultural Studies)

RAXARKICHT 2ORY MOBEAE KSR ICHEMOME (HHRRIFMER)
Application of Robots to the Great East Japan Earthquake and Research
into Disaster Response Technologies (Graduate School of Information
Sciences)

BEAAIEDSI)-VRETOD IO
[HREBMETITOH KA ARERROENZHREET =2V Y]
(EmwmFIFMER)

Green Regeneration Project from the Sea and Fields: “Monitoring
Organism Diversity in Disaster Stricken Fields and the Coastal
Ecosystems with Public Participation” (Graduate School of Life Sciences)

TERIEMSEOE=X)>J RERISMAER)
Monitoring Environmental Radiation in Soil (Graduate School of Environmental
Studies)

EIRHRYOESERDY) AT MR GRERSEMRR)
Risk Evaluation and Technology as Counter Measures of Heavy Metal
Tsunami Debris (Graduate School of Environmental Studies)

HR-SRIR I CAEDF /=i T K- TS AR A RE RERISMER)
Investigating New Soil & Ground Water Contamination after the
Earthquake & Tsunami (Graduate School of Environmental Studies)

BRRMKEY. T8, BEYHOMSHEATE GRBENSFMER)
Measuring Radioactivity of Primary Sector Products, Soil, and Waste
(Graduate School of Environmental Studies)

REHRRAESLR (RRHRRER)

Support for Measuring Radiation (Institute for Materials Research)

BRBREAS S OBERRR B ER O HEE (KERSE/MERT)
Promoting the Observation of Submarine Earthquakes and Tectonic
Movements (International Research Institute of Disaster Science)

WA BIANIWAZIETOT T M (KERSEHAER)
Mental Health Support for the Disaster Stricken Area (International
Research Institute of Disaster Science)

TrRERIEE T OO T N (ERSMER)
Promotion of Health in Shichigahama (International Research Institute of
Disaster Science)

REAXABREE AT LADOL VTV AL RFIBICEH T 2REICHT
BT R (BRI

Resilience of the Urban Recovery System after the Great East Japan
Earthquake and Regional Vulnerability Assessment to Tsunami
(International Research Institute of Disaster Science)

BREAD ICT Y —ILDBF KERIFFRERT)

Developing ICT Tools to Pass Lessons of the Disaster (International
Research Institute of Disaster Science)

RALAZRKEAEREZ 7O TN ERIL7 S T7HEL 5—)

Archiving the Experience of the Great East Japan Earthquake (Center for
Northeast Asian Studies)
REXAEKOHKMICHETERALDEREZHS BB ITRE
FOZBICHDDBHERDER (R 7ST7HME L 2—)

Support for the Local Government Regarding the Regeneration of Folklore

and Traditional Culture in Disaster Stricken Areas and the Investigation
of Methodology (Center for Northeast Asian Studies)

= RAFAEKEORRBRICHADLI G SHBRERKRFEROGA
(RIT7THRAEEZ—)
Comparing Local Communities Regarding the Regeneration Process and
Applying Ethnographic Information (Center for Northeast Asian Studies)
= EAHERBURBOL—ZEZ4)J (RI7ISTREEE2—)
Radar Monitoring in the Landslide Region of the Kumamoto Earthquakes
(Center for Northeast Asian Studies)

EIR-ERES
Recovery & Reconstruction Activities

" BAKE R (TEMRER)
Natural Disasters and Religion (Graduate School of Arts and Letters)

= RAXAKRBRKOWKICE T EHEEEIESEE CLEMER)
Support of the Dialect Life at Disaster Stricken Areas (Graduate School
of Arts and Letters)

n ERNRHEEZ T O [BIEUIEAE ] GEEmER)
“City Building Concept” in Catastrophically Damaged Regions (Graduate
School of Law)

BRI TAT IR CEEMER)
Volunteer Support (Graduate School of Law)

" AR EERR T HRAEE - HEARROBEICEH I 2HEMR
(EHETERD)
Food Production and Supply Systems to Overcome Misinformation
(Graduate School of Economics and Management)

= ATIRERZTIE REEHMER)
Regeneration Support for the Fish Market (Graduate School of Economics
and Management)

un HXRERAA2016HhR EEFFEMER)
Miyagi Voices 2016 Publication (Graduate School of Economics and
Management)

= REFZIRBOIRE BAFREF S DY XIE REEHMER)
Dispatching Supporters for the Regeneration of Local Communities
(Graduate School of Economics and Management)

= R R ENER B D IEIRIES) GREFMER)
Recovering Earthquake and Tectonic Activity Observation (Graduate
School of Science)

n W KIPRISRER AR A X IRIED (BEHMER)
Support of Damaged Laboratory Equipment (Graduate School of Science)
" WHKHEREDOREICHTEDT—ADEAZRET HT—X-IXI AN
XIE (E#R MR

Data Management Support Promoting the Data Utilization in Disaster
Stricken Communities (Graduate School of Medicine)

= KERKIBOHIHERICES I HERMZIEAFIOMHEIL (E2RHMER)
Establishing a Doctor Support System in Disaster Stricken Areas
(Graduate School of Medicine)

= R DFRIEFEZIE EEMER)
Support of Pharmaceutical Services in Disaster Stricken Areas (Graduate
School of Pharmaceutical Sciences)

= WHKEEYEIIBEXEEE GEAE) . K EXPEIAPTEEDOHEE
(TEHER)
Support for Damaged (Non-Wooden) Building Reconstruction, Evaluation
Method for Damage Degree and Recoverability (School of Engineering)

B BAEWRY=I-FT -T2 BE{T—o2av7
[BEAD)TFH A2 | (THMRER)
Sendai School of Design Workshop Series “Redesign Toward
Regeneration” (School of Engineering)

= IEHEMRRFTEMRICE T 2H -G HEE FEOHE RS (TEMER)
Investigation of New Local Management Methods in the Arahama Area
(Wakabayashi-ku) (School of Engineering)

B BAZOWS N XEYT IV REE (TH/MERD

Sendai 3/11 Memorial Community Center (School of Engineering)
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= BIEREDDHORMESR EEFEREMFCEZMNIE-UHC
R BEBMARCPRAMBRL 70T S L (IEHER)

Fundamental Research and Core HR Education for Decommission of
Nuclear Reactors, Maintenance of Structural Building Integrity, and
Disposal of Nuclear Waste (School of Engineering)

= R MOBREZETODIINBERAER)
Regeneration Support for Food, Agriculture, and Communities (Graduate
School of Agricultural Science)

= RIEHEBRF T 2—DREE R (BEmMER)
Preparations for the Tohoku Agricultural Science Center for
Reconstruction (Graduate School of Agricultural Science)

= HF OEE-PHEHE (REWRER)
Regeneration of the Region & Planning Cities (Graduate School of
Agricultural Science)

" RMKEXOEE (BEFMER)
Regeneration of the Primary Sector (Graduate School of Agricultural
Science)

= BE. REHFICHT HXE (BREHER)

Support of Food and Environmental Education (Graduate School of
Agricultural Science)

= AR (REFMAR)

Decontamination of Living Organisms (Graduate School of Agricultural Science)

" BREEVORRABTCEENE BERLDSZHDH ANV
ROBERIRR () 1R (ERSULARR)

Recommendation and Guidelines for the Disposal and Recycling of
Disaster Debris (Graduate School of International Cultural Studies)

" BREROODODEENMOBLELEEBERLOBRIKATLRE
—EBR B AETIVEBEICE T— (BERSEmERD
Recommendation and Investigation for the Disposal and Recycling of
Disaster Debris - Toward an International Collaborative Model - (Graduate
School of International Cultural Studies)

= Dust my broom Project (BB t#RER)
Dust my broom Project (Graduate School of International Cultural
Studies)

» FEEEZIESRE (ERESLmRRER)
Support Regeneration Education (Graduate School of International
Cultural Studies)

= KEHBBRICT 7OV TIMILZ/O0—/IVAMEBE R (RILAFEASIST)
(TEERFIZMERD
Education of Global HR via ICT Projects Contributing to the Disaster
Region (Tohoku University ASIST) (Graduate School of Information
Sciences)

" AE-REBRAN—R, EMEAERER. RRFESOFHZEETRE
(EmFIEMAER)
Providing Research & Laboratory Space, Production Facilities, and
Laboratory Equipment for Free (Graduate School of Life Sciences)

u HEROREEME OERERRT & DFRE GRERIFMRERY)

Active Analysis and Decontamination of Radioactive Material in Soil
(Graduate School of Environmental Studies)

 SEREEYOBNRICKSMEREMBEMHORREATHEBERICKS
BIEREEICE T MR GRIERISZMER)
Development of Earthquake Resistant Materials via Recycling Tsunami
Debris and Creative Regeneration via Artificial Grounds (Graduate School
of Environmental Studies)

= WA DTA T RARAI-TH A FEDB A GRIERIFHER)
Introducing Life Style Design Methods to the Disaster Stricken Area
(Graduate School of Environmental Studies)

B KIS B TR TATRAZAICEDWEFHLWTZ/ 00 —8IH
(RIERZEMAR)
Creation of New Technology Based on the Life Style in the Disaster
Stricken Area (Graduate School of Environmental Studies)

 EREREYDSOEAEMEDRE BENFMARM)
Decontamination of Tsunami Debris (Graduate School of Environmental
Studies)

= REDEEM:EEIZHEMERIRD/=DDBHE S AT L (ELHEHMER)
REDEEM: Recurrent Education for the Development of Engineering
Enhanced Medicine (Graduate School of Biomedical Engineering)
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" RIFEHRHFOHREF A (LEHHFER)

Joint Usage of Cutting Edge Facilities (Institute for Materials Research)

" BEEREOTIRD T EBHRODRIAEII ISR DIREE (FRARIZHZERT)

Analysis of the Current Status of the Fukushima Nuclear Reactor and
Recommending Mid- to Long-Term Measures (Institute of Fluid Science)

" BT/ /ONTVELURBERED 1Y MK HKAEBR M DORFE
(FARIFRRFRT)

Development of Water Treatment Technology via High Functional Micro
Bubbles and Dielectric Barrier Discharge (Institute of Fluid Science)

n RYNT— VB ERAEI R DA AEER L ZEEEEAD-5HAE
28 IR (2T ERIEMZRR)
Assessment for Industry Regeneration and Measurement Equipment
Support Utilizing Network Type Joint Research Centers (Institute for
Multidisciplinary Research for Advanced Materials)

= HKMAZ V2RV ARBHRRMEOBLE (STHERSMER)
Rebirth of the Coastal Countryside Utilizing Steel Slags (Institute for
Multidisciplinary Research for Advanced Materials)

= SRS S FABEZ AV RS EREERRETOD IO
(ZTTMERIFMZR)
Radioactive Decontamination Utilizing Polymer Separation Membranes
(Institute for Multidisciplinary Research for Advanced Materials)

" EERFHRERERICHTBHMZE 7OV I M STMEREHMRR)

Technical Support Regarding the Accident at the Nuclear Power Plant
(Institute for Multidisciplinary Research for Advanced Materials)

B DFN=U (B OHEE (KERILEREAZERT)
Promoting the Miyagi Geopark (International Research Institute of
Disaster Science)

5 B /N—23r T3y T OREROMFTHERE [RE TR F—
DEE-FIHERKEEDRMOI=H O LR EHMT7 70—F]
(FRERBFHEMARMAE > 2—)

International Innovation Workshop on Off Shore Tsunami Energy Dissipation
and Peak Height Alleviation (New Industry Creation Hatchery Center (NICHe))

» RBROBGHE S LAOBERE (Yro/0Oho - SOF 71 IN—T 2 8—)
Analysis of Radioactive Cesium in the Environment (Cyclotron and
Radioisotope Center)

» BRIEEOOHDEHEREHE RIL7 > 7ME L 2—)
Excavation Projects for Disaster Regeneration (Center for Northeast
Asian Studies)

n REYEEL A+ 21— B8 (ENERRR ARt 5—)
Tsunami-Struck Museum Rescue Activities (The Center for Academic
Resources and Archives)

By 588 - ik SKE X 3R
Disaster Prevention & Mitigation Measures

n BRICHADLERREDRETCENT T (S URIT L) GREMER)
Designing Chemistry Laboratories to Withstand Earthquakes (Graduate
School of Science)

= 201 1 EFRAL A AT E DB OREXHD =X LICET DMARROL
SADETT FBEAER)
Sharing Research Findings Regarding the Generation Mechanism of the 2011
Great East Japan Earthquake with Society (Graduate School of Science)

B EENTIAN =T AT LEBATHIFRO/HDHSEBRIBEIC
B9 DM (TEMER)
Study on the Practical Implementation of a Social Fundament Equipped
with Multiple Fail Safe Systems (School of Engineering)

B R BELCRKZENET D Y- 03225 -3 - Y I T 1 DIEE
(TE#AERD
Building a Sensor Communication Society for Disaster Prevention and
Mitigation (School of Engineering)

= BREEYMOWER S TVT7 DAREREE BRELREHaH DB
(THEHERD
Analysis of Demolition Criteria of Damaged Architecture and Establishment
of Highly Reliable, Resilient Design Guidelines (School of Engineering)

» BREEEEICETIRRZEDERENRICET ZHI (THEMER)

Mitigating Health Issues in Disaster Affected Homes (School of
Engineering)
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BERDFATERVIERRFICHT D TRIIVF—RERITOBE (TEMRR)

Securing Energy in Emergency Situations Without Power Supply (School of Engineering)

BEE—REMERERE 7 -V EOERBETFELRE (TEMER)
Evaluation and Maintenance of Spent Nuclear Fuel Pools at Fukushima
Daiichi (School of Engineering)

Rt A A E Tt EREREICE D<BFTER ST EARTEOHE

BUETH R DIRFE R (T# MR

Earthquake Resistance of Inappropriate Steel Frame Constructions Based
on Damage Assessments after the Great East Japan Earthquake (School
of Engineering)

EBEEMIRIINF—HIES AT LEH KRR AT LOMERFRR
(THmMmEED

Development of Reliable Distributed Energy Supply and Preventive
Tectonic Utilization Systems (School of Engineering)

BEREBIATIIFUR/NER (THEMER)
Ruins of the Great East Japan Earthquake: Sendai Arahama Elementary
School (School of Engineering)

ILFTET AR/ N AR R SO B B R R R R A E R E IR ET
(THMEERD

Ruins of the Great East Japan Earthquake: Yamamoto Old Nakahama
Elementary School (School of Engineering)

({R#5) ILT X g2 2 — B K BRI —F —RAmSF R HEEEE
AEHEREZIEER (IT2MRM)

Exhibition Support and Planning at the Yamashita Community Center for
Disaster Prevention (School of Engineering)

(RF5) I T X g R iR > 2 —B5 KR I —F — RSl R E X
(TEMER)

Exhibition Preparations at the Yamashita Community Center on Disaster
Prevention (School of Engineering)

BE. 1R TROA)ZUAICE T BREDREELRT VO HEDOMEFEE
il (BB STL AR R

Assessment of Vulnerability of Tsunami Prone Areas in Japan, Indonesia
and Sri Lanka (Graduate School of International Cultural Studies)

KEBMRIH JOBERFEXE 7O UM ERRSEHRER)
Verification of Disaster Information and Support for Digitally Divided
People (Graduate School of Information Sciences)

KO SRICE DB K CEROBIFEFE T T T (BHRHSHMER)
Catastrophe and Regeneration Monitoring Based on Video Records of
Disaster Stricken Areas (Graduate School of Information Sciences)

KEBSUOHIKRBEZEH IBOHIEHEAOSE - TRRR
(EMmBIEMAER)

Recommendations for Plans to Build Resilient Communities (Graduate
School of Life Sciences)

KEREEMIE) YA VIR I A N ETHRER (BEREMARR)
Disaster Debris Disposal, Recycle Management, Technology
Recommendations (Graduate School of Environmental Studies)

B IR AT DRAFE (RIFRIZHRR)

Development of Disaster Prevention Technology (Institute of Fluid Science)

HERA CFEDSBIRMER AT EDRT GRARIZMER)
Development of Submarine Geologic Stress Measurement Methods
Related to the Occurrence of Earthquakes (Institute of Fluid Science)

VE—M2 PV T EERBIBRLIBICK BINEE R K D EL BN
EEBEZR)VT BRORMREERET RO R
(RERIZERRFATAT)

Determining Total Damages in Tsunami Stricken Areas via Remote
Sensing and Geo-Processing, Monitoring Regeneration, and Developing
Next Generation Tsunami Prediction Technology (International Research
Institute of Disaster Science)

BRIEY—ROHEMERIMOEZH 7 7 0—F (KERSZERRER)
Tutorials from Disaster Episodes: A Cognitive Psychological Approach
(International Research Institute of Disaster Science)

TRV 2Rab—2at I DREICK BN SRR
DAL (KERFERAZRR)

Wide Area Damage Assessment Technology via Fusion of Monitoring,
Simulation, and Sensing (International Research Institute of Disaster Science)

B HARDBEKEFIR (K ERIZLEREAZERR)
“Pocket Notebook and Handbook for Family’s Disaster Resilience
(MINNA-NO-BOSAI TECHO)" (International Research Institute of
Disaster Science)

= BHRT 7 78R
Improvement of Social and Information Infrastructures

= AHBERAFR 7—7>3av7] 70217 MAGEFHRER)

Project A, Workshop |, School of Public Policy (Graduate School of Law)
» KEXRER DOBIRET CEE/MERD

Reexamination of Disaster Prevention Legislations (Graduate School of Law)

RER DU SBEOEIZE T IVIRE BEMERY)

Mathematical Models for a Safe and Secure Society (Graduate School of
Science)

AT RE A RAL S DZERIEE DAL ICET /- ERERIZE GBEHMERD

Fundamental Research for the Creation of a Sustainable Tohoku Region
(Graduate School of Science)

1000 FFHDEXME. EXZEREXD-XLOREHRICHT/ZEERY
N7 —2 BEMERD

International Networks for the Investigation of Megathrust Earthquake and
Tidal Wave Mechanisms of 1000 Year Periods (Graduate School of Science)

WK DR EHAEER AR (EFRHER)

Regeneration of Medical Care Functionality and Experience Distribution
in Disaster Stricken Regions (Graduate School of Medicine)

M7= b ZEeER IR Muse MifaZ AV /e BEER (EXRHARR)

Regenerative Medical Care Utilizing Muse Cells (Graduate School of
Medicine)

RAFAARKFOHEEFREED~REMICKDFBOILHRESRIC
M\ F 7= RRE DR~ (B R MER)

Maternal and Child Health Activities after the Great East Japan
Earthquake - Activity Reports of Health Nurses and Future Prospects
(Graduate School of Medicine)

TADAFRYNZA 7O TN ELRMER)
Epilepsy Hotline Project (Graduate School of Medicine)

RREAEF 42— FARR[TOD TN ELRFARR)

Tohoku Center Project: Cause of Death Investigation Center (Graduate
School of Medicine)

RIAAKZEFZPEZRIOEEE (EXRMER)
Capacity Expansion of the School of Medicine (Graduate School of
Medicine)

wWH MR E T LERBS AT ATHRAZER TADABFINE
(EEREAR)

Special Outpatient Services for Epilepsy via TV Conferences with
Hospitals in Disaster Stricken Areas (Graduate School of Medicine)

= Hg SRR R Z B R Y T — IR IC & B K EH DRI R A
DB (E¥HER)
Regeneration of Dental Treatment in Disaster Stricken Areas via Network
Establishment (Graduate School of Dentistry)

= HIBEROORET 7 Z— XD Y — A EXRFEAEHI OREE (EEHRR)

Survey and Supply for Oral Care Needs of Disaster Stricken Communities
(Graduate School of Dentistry)

» KERBICH T HERIEERNE R ORI RFEE ERERAT OZHE
(B EZEED
Dental Supply and Emergency Dental Care for Disaster Recovery
(Graduate School of Dentistry)

KEHETHIENESHE BEEOORT 7 HHOBEESRRE EFHRH)

Oral Care for Senior Citizens Requiring Primary Nursing Care and People
with Disabilities (Graduate School of Dentistry)

AFURILEE K E RS 5 TTHER (1RTE) (A OSSR ERAR (EF R

Large Scaled(Forensic) Identification Methods after Catastrophes
(Graduate School of Dentistry)

Hlg IV T X7 1 — S a IR EH] (EFEMER)
Regional Self-Medication Support (Graduate School of Pharmaceutical
Sciences)

ER73»100t —H&
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= EEMRTA VLAY NI —IBEICET DRI (TEMER)

Development of Multilayered Wireless Networks (School of Engineering)

= REMBEKEOERIAEEMEREICH T HEETORMREL
(TEMERD
Investigating Necessary Elements for Regeneration and Reconstruction
Plans after Wide Devastating Disasters (School of Engineering)

= EREF VT W I- OV TUYIADY AT LT YAV (TEMERD
System Design for Eco Complexes Concerning Resource Security (School
of Engineering)

" AEMOBL BIED/HDREZIE (ITFMER)
Recovery Support for the Regeneration and Rebirth of Ishinomaki (School
of Engineering)

= BRI R I XNF - AT LAOBET A2 (THEMER)
Design of Integrated Sustainable Energy Systems (School of Engineering)

= HUFE TR T RI)LF —HIEH R DOEE (RFMER)
Regionally Autonomous Energy Supply Systems (Graduate School of
Agricultural Science)

» FERICMIT MK ERANEERBHR AT LDETEEE
(BEEHRFIFMESRD
Highly Reliable, Resilient Information System for Regeneration (Graduate
School of Information Sciences)

= RIS H T HREEIRAE DIREE Ry MNEEBRR O RAE
(TERRI2MRD
Inspection of Election Management Systems in Disaster Stricken Areas
and Efficiency of Internet Voting (Graduate School of Information Sciences)

= HET XILF—DEAREEHRIRIF—EDaY (BENFRAER)
Promotion of Geothermal Energy and New Energy Visions (Graduate
School of Environmental Studies)

= KEICBOOIIVI 3 AI 1 TR (BERSFHAER)
Resilient Zero Emission Communities (Graduate School of Environmental
Studies)

B AH—=S5—EHABRDELFAANINT)— DAV L ABES AT LDIEE
ERA(EIEMERD
Oil-Free & Wireless Power Supply Systems Combined with Mega-Solar
Power Plants (Graduate School of Biomedical Engineering)

= FEFHREERIII - T —HEBR(EIEMRER)
Concept for Advanced Prophylactic Health Community (Graduate School
of Biomedical Engineering)

" BERREETIVET HRMLEXFISRVOEDS A ERDEE
(hnEBEERRZERR)

The Miyagi Model for Regional Cancer Treatment Resilient to Aging and
Disasters (Institute of Development, Aging and Cancer)

= RGHRD AMERZEICE T DIELL VIBERD 1S (s ESER)
Communication of Correct Information regarding Radiation Effects on
Humans (Institute of Development, Aging and Cancer)

" HREEICENRD-RE/AIDIZHDAEL AZI M- TINA A
EBRFMOMERTRE (B EEMERN)

Development of Spintronics Materials and Fundamental Device
Technology for a Resilient Safe and Secure Society (Research Institute
of Electrical Communication)

= S AEBRAN — BB ORRE (BREEMER)
Development of Fundamental Technology for Highly Functional Information
Storage Devices (Research Institute of Electrical Communication)

B Xy a B Ry NT =T DT TN T4 — LT OMFEHEHE—
NerveNet DEREERBLVOET +—IVREIEICRIT HMA—
(BRUBIEFAZER)

Platform Technology of Mesh-typed Regional Network (Research Institute
of Electrical Communication)

= #ET7OPTVMARU 217 (urgent) (ERBEMER)
U-Type (urgent) Cooperative Research Projects (Research Institute of
Electrical Communication)

= HEIRIRICES U/ZB 28T R T OO 1IN S T ERFRERR)
Self-Distributed Green Iron Manufacture Project Adequate to Regional
Environments (Institute for Multidisciplinary Research for Advanced
Materials)

Ritkz EET7IYVI
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REBBEZRE - SRBRE 7OV U (KEREERMAER)
Disaster Psychology Education and Distribution (International Research
Institute of Disaster Science)

WK HMERRIEO/-HDEF2EREFIALERERY —EX
(PAN—YAL IV AL E—)

Telemedicine Service using "Electronic Medical Doctor's Bag" for
Disaster Medical Care Support (Cyberscience Center)

KERDORY NI =TT U ARERICE A PT se 4 F & R E BT O/
KRR HAN—Y1IV At E—)

Development of Dependable Identity Management System for Disaster-
tolerant Networks (Cyberscience Center)

RItERESERAFRRERUIEEBN S REE

(HAN=YA IRV E—)

A High Performance Computing Project for the Revitalization of the
Tohoku Region (Cyberscience Center)

MK EZHmA/F B EHRERDEBRER (Y N—Y1 IRtV 5—)
Construction of Resilient Campus Information Infrastructure (Cyberscience Center)

BEFARERGEICHBITIEERES AT LOBEE
CRERBIZEMHEME L 2—)

Suitable Safety Systems at Nuclear Power Facilities (New Industry
Creation Hatchery Center (NICHe))

REAXKBKBHEIRTTI 7VRT—27 — D1 THEEAREE
(FMERMAEAFHE2—)

Program for Archives and Publication of 3-D Pointcloud Data of the
Great East Japan Earthquake for Tsunami Disaster Ruins (The Center for
Academic Resources and Archives)

ERER-MRRAR
Industrial Reconstruction and R&D

BREBRZOMBEREDH YA FE RFEMRER)

Status of Constructions after the Disaster Regeneration (Graduate School
of Economics and Management)

WEEHFZR7ODIVMEELMER)

Miyagi Sendai Vegetarian Project (Graduate School of Economics and
Management)

BABEO=HOFHLVEEHRAER MO G22mRR)
New Development of Correct Radiation Measurement Technology for the
Renewal of Japan (Graduate School of Science)

B+ /INOBGHEES 7 LBITORBEBE M ORT (B2 mEs)
Development of Reduction Technology for Radioactive Cesium Transfer
to Cultivated Mushroom(Graduate School of Science)
RERBERERGRS AT L [RIXT DI XHNT | DRESE
(EFRMAER)

Next Generation Medical Care Information System “Tohoku Medical
Megabank Organization” (Graduate School of Medicine)

PFAR—T VT EZ B R DL (ERRHAER)
Industry-Academia Cooperation Center for Molecular Imaging (Graduate
School of Medicine)

REM R SR EREER O MR SRR (EXMER)

Development and Distribution of Disaster Response Type Dental
Treatment Ultilities (Graduate School of Dentistry)

EMEROEERNDERERT (EPMER)
Development of Living Resources Utilization for Pharmaceuticals
(Graduate School of Pharmaceutical Sciences)

EFEESREEKEMNRIBERE (T¥EMER
Private-Public Cooperative Manufacturing Support (School of
Engineering)

RRRIRIDBFRREED — MO (THMRR)
Development of Portable Power Generation Sheets for Emergencies
(School of Engineering)

BT O3 K E O FRIR AR E DIERBAIZ I (TEMRR-EIEMRR)
Non-Invasive Diagnosis of Venous Blood Coagulation in Shelter Residents
(School of Engineering,Graduate School of Biomedical Engineering)

FRFNRLEICHEDODIHE CAIR (T2mERD
Education and Training for Nuclear Power Safety (School of Engineering)

Tohoku University Reconstruction Action

= BENAT7/O0 SO AF— L (ITEMER)

Autonomous High Technology Society Scheme (School of Engineering)

RDREBIFINF X2 DRELEHA(TEMER)
Inspection and Measurement Supporting Safe and Secure Energy (School
of Engineering)

FRHEAREANERERICEARENEERORRE (T2MRER)
Development of Super Compact Power Units for Personal Information
Terminals of the Next Generation (School of Engineering)

BRI I3 BN TR EOERRK. HXIOMARREZE (T2MER)
Free Access to Microfabrication Facilities and R&D Support for Disaster
Affected Institutes (School of Engineering)

REAOSHEERFEENEREBHEERATILOUTURENT R
T LDORERR (THMERD

Resilient Power Supply System Utilizing Distributed Power and Power
Load Equipment Clusters (School of Engineering)

WEZERINRE  HiEER (BLESEIT) EREREE (THHMER)
New Industry Creation Concept for Higher Order Industry (Production, IT)
Regeneration (School of Engineering)

(1) AP EEFIREMIBEOEFESERE Y F U VEXIRICHTS
B RS (TH/MER)

Cooperative Agreement with Miyagi Organization for Industry Promotion
regarding Industry-Academia Cooperation for Regional Regeneration
Support (School of Engineering)

BRIFNF—OEMERGEEIRINF—BER AT LZEELZT)—
DIND =BT N ADRFE (T2m%ER)

Development of Green Power Integrated Devices with High Efficient Electric
Energy Supply and Energy Saving Electric Systems (School of Engineering)

ENREHREOERICET 2AEME (THHMER)

Mitigation of Indoor Radiation (School of Engineering)

ER23FEENRBERWKEBREHET 2EARMARKEE

ZRH MR RE RNARBORGHE SV ACETHERMNORREE

RRBNEERRIT (RFFRZER)

Emergency Response Research: Development of Measurement Methods

and Pharmacokinetic Analysis regarding Radioactive Cesium in Livestock
(Graduate School of Agricultural Science)

Kl EE 2 TIE R TR BIRIRAM DR (BEMER)
Development of New Technology for Utilization in Local Industries
(Graduate School of Agricultural Science)

2020RRAVVEVTBREINA F AR T E D! (BFMERD
Let’s Light the Olympic Flame 2020 with Bio Methane! (Graduate School
of Agricultural Science)

FURTODTUM BEHmER)

Arahama Project (Graduate School of Agricultural Science)
MM R 7O I (EEmER)

Hayashi Rice Project (Graduate School of Agricultural Science)
A—EVREEMOMAREHE (SHREMER)

Turbine Power Technology Development and Education (Graduate
School of Information Sciences)

AC/DC/NAFVyRJyNEREELFEROIRINF—I7ETI
DFEME EAT—NIsLy2 7O IIN) (BERSHMER)

AC/DC Hybrid Grid Homes and Residential Energy Share Model (Smart
Village Project) (Graduate School of Environmental Studies)

WRIEEHOZEBEEZME LAY — NI 1 - T (AT He AT RS
B (BERSRHER)

Smart Community Possibilities in Higher Ground Transfer of Disaster
Stricken Residential Areas (Graduate School of Environmental Studies)

HAXAEK TRELEZBEAMEANROOBFBICKZTEEA TR
TERK RIERIZHAZERD

Reutilization of Waste Wood and Sludge from the Great East Japan
Earthquake for Earthquake-Proof Artificial Grounds (Graduate School of
Environmental Studies)

VAW ENL—ERINFTERER Y T 70 TEOBMEIC L DEE RO
BERCELAEBR R FTE Rk mER)
Fusion of Soil Separator-Multi Method and Bon Terrain Method for

Tsunami Debris Recycle and Ground Materials Evaluation (Graduate
School of Environmental Studies)

EREEYZAV EHEREEIMOEREFETEORLERE
(RERIZMAER)

Erosion Resistant Soil Covering Material and Safe Storage of Contaminated
Soil Utilizing Tsunami Debris (Graduate School of Environmental Studies)

FEREEYZ AV SRS LB DERE OO OEHEEEE LM O
BAF (RIBRILARRD

Development of High Functional Soil Covering Materials for Concealing
Contaminated Soil Utilizing Tsunami Debris (Graduate School of
Environmental Studies)

KEDOESLFZBCRDENE GRIERIFWER)
Creation of Sources for Future Life (Graduate School of Environmental
Studies)

BREODAZE-BES AT LORRE (EIFMER)
Development of an Ultra Early Cancer Diagnosis and Treatment System
(Graduate School of Biomedical Engineering)

KE-TRINF—BHISGRV EREE DMK (EIHMER)
Development of Disaster and Energy Crisis Resilient Medical Equipment
(Graduate School of Biomedical Engineering)

ERRAOER REESERTHZE ETZHMAR)

Support for the Raise of Medical Equipment Production in Miyagi
(Graduate School of Biomedical Engineering)

EESEEAL RRLREZBHEU R —XERENRDETL
(EI¥MER)

Technological Seed Fostering for Practical Implementation and
Commercialization of Medical Equipment (Graduate School of Biomedical
Engineering)

REAARKBKMICB T 2ERI—F I ETIVOBREEBRTOTS
LR (HEREREWELR)

Development of a Practical Program for School Coaching Models in Disaster
Stricken Areas (Graduate School of Educational Informatics Research Division)

WK THEIR DRI H HIEH D BHEICH DM ABEZIREORRE
(BB BRFIMER)

Development of Successor Support Methods for Traditional Culture
in Disaster Stricken Areas Facing Extinction (Graduate School of
Educational Informatics Research Division)

[RREHFIED 7= DE Rt ORRER USROS
(EEMEIMZAT)

Development of High Functional Equipment and Radioactive Samples as
Response to the Nuclear Accident (Institute for Materials Research)

MR RKERBRLEICEN RO REBFEFIFAMEORRE
(EEMHIIZERR)

Development of Safe and Secure High-Temperature Steam Oxidation
Resistant Materials for Nuclear Reactors (Institute for Materials Research)

P DT D BTEIRE DO EZRA EHIE (S BRI ZERR)
Control and Analysis of Elements in Advanced Steel (Institute for
Materials Research)

REZICHT BB BRED /=D 2 —HIHEEE BB E (SR HFER)
Maintaining Functionality at Local Regeneration Centers (Institute for
Materials Research)

WhTEEFNEECCME&2EOY RO/ HFEFE D /=8 DR FIH
ORI (SBH R

Development of Organization Control Technology for High Mechanical Vesting of High-
Value-Added Iwate Produced Cobalt Alloy Robots (Institute for Materials Research)

W/ RRRHEEM R EPREVEFERICLIRIRDOA /N—3a
PRI (S RATHER)

Innovation Creation in Tohoku via Industry-Academia Cooperation Centered at
New Nano Cristal Soft Magnetic Materials (Institute for Materials Research)

[EFRERAI/NIVMEEZRRNZIETOD UM (SBHHFRZER)
“lwate Produced Cobalt Alloy Production Support for Medical Use”
(Institute for Materials Research)

FEREHFED/=HDIRBKPANIS F I L (Sr) . 2277 L (Cs) DBR
FEDFZ (RBMHRRERR)

Development of Decontamination Methods for Sr and Cs in Environmental
Water as Response to the Nuclear Accident (Institute for Materials
Research)

ER73»100t —H&
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= HKMWICHTBH P TROENFIA (BHHFZRR)

Element Strategy in Design of Advanced Steel (Institute for Materials
Research)

RS IS ERRMT O T GRARIFRZER)
Development of Emergency Response Medical Care Technology (Institute
of Fluid Science)

= KB IRIF—RORFE RGBSR

Development of Alternative Energy Resources (Institute of Fluid Science)

PHEEARERICEAT AA—/N\—O 17— 3y GRERIEMER)
Super Computation of Debris Containing Tsunamis (Institute of Fluid
Science)

V721 LBERERERFAOL—Z OEALICREYd M3
(BRUBISHERT

Technology Development for the Practical Implementation of Real
Time Image Processing Synthetic Aperture Radar (Research Institute of
Electrical Communication)

BEWMRIRIF—MREBMARIETOJS L (BLEEMER)
Fundamental Research Support Program for Renewable Energy Materials
(Research Institute of Electrical Communication)

" RIBATH23F EREFEMRAER (STHEREHMER)

Decontamination Planning and Monitoring Project of the Ministry of
Environment (Institute for Multidisciplinary Research for Advanced
Materials)

" BT F— BIXNF—ZBIET I3 TUT IV ORBEERIAR

(HRBZEEEME)
Strategic Research to Create New Green Materials Aiming for Energy
Harvesting and Energy Saving (Advanced Institute for Materials Research)

EFEEEREICSHIGL =R BEM R OEETBR MHRESS/MERN)
Development and Design of Earthquake-Resistant Materials Meeting
International Standards (Advanced Institute for Materials Research)
BEATREICEIMIIIF—RIHOEEEE{LEREL
(ZERZT0 71 7R

Optimized and Efficient Creation of New Energy via Advanced Fusion of
Research Areas (Frontier Research Institute for Interdisciplinary Sciences)

" SHRITCREMEICEI D KERREFERORRZBIELU/HRELIK

(FBERZTOY 717 R

Creation of New Disciplines via Cross-Sectoral, Interdisciplinary
Research for Disaster Regeneration and New Industry Developments
(Frontier Research Institute for Interdisciplinary Sciences)

= SHEMCTEERMEICLIRERREFERDRRZEEL-REZREMA

(FERIZT70O2 T 7R

Advanced Interdisciplinary Research via Cross-Sectoral, Interdisciplinary
Research for Disaster Regeneration and New Industry Developments
(Frontier Research Institute for Interdisciplinary Sciences)

= {#REKS Mg-Soleil (BLRERFEDYIIIL) 7O T/ M OHEE

(REFBIZFRMHERAE > 2—)
“Mg-Soleil Saving the World” (Key for Abandoning Nuclear Power) (New
Industry Creation Hatchery Center (NICHe))

" RFAREAICHTZREESEMEORINS A7 AICET /%

(RERFBIZFMHERAE > 2—)
Development of Collection System for Contaminated Waste Materials at
Nuclear Power Plants (New Industry Creation Hatchery Center (NICHe))

RAAKRBKEOII1 - T BE RIE 7O ACHFRAIEEICET 5%
SERHERRE G 7O THREE—)
Practical Joint Research for Community Restoration and Sustainability

after the Great East Japan Earthquake (Center for Northeast Asian
Studies)

KMINFTERL RAFHHEDTHEHL V3720 ETLATO T IMNEHE
LTWETD,
* Including completed projects, presenting all related activities.
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[ERFRREEN] B 7O S LDRREEHEREK
(XEHER)

BYUTE), BLDNAD B AEDTERI AR TR EEL LA, K7D
TILIE BIEDLDT FOLDHTOREE. B, HEE ML T7-
T [DOBRRE | OBEBEREL. CEHRRNICEBRASFHBELR
BL. [BRERSRIED) 4RAL TV T, TR, RIRREEBA TR
EROLOS TEITIED BISBOTHICEN, [158Y7 | OREECEHE
BORBETILE [BRRRYEIHE | £ EHL TOET, 201285 EHS20164E
R CICHEAN 52ROBRRBETE R L. 20 E OIS TERL T
WBEODBLBIEE Ao $1BDRFHMBIN TIUSEREL. EHIERRH
Wan RLENSEE, BRRAMOBH BN > TOEDDHET,

[BRITIZAICBIR]] 7O217b
(ERERD

ER B K TIL, [ERDHIS MR REFBA/FE
WIHEEE] DAI 2 =T RATEHN V)., AEDHF 420322
T=2arERAEEY D REREEICESTEmE DM
JRFELEDHMRBICHENEL, HLZIIC[HEA] DLOLZRED
HNULSECEBID DI D ERRENIAEDR LD HINEHLN
BOWEEA RO FLPTEICE)EADHBELTIEAL %
FREL. EHARYICIREMEE M EEARLF U7,
Project: “Hello” from the Porch (Graduate School of
Arts and Letters)

After the Great East Japan Earthquake, many “provisional” commu-
nities emerged, disregarding previous local community structures or
relationships. This new environment often led to a disconnect to the
surroundings with less communication and even lonely deaths of
senior citizens at provisional homes. We had the desire to provide
a place - a porch - for residents to be able to share their thoughts,
communicate and start conversations with others, in order to prevent
further tragedies and visited provisional homes in several new com-
munities on a regular basis.

Education of “Interfaith Chaplains” and Social Implementation
(Graduate School of Arts and Letters)

Due to the Great East Japan Earthquake, many people lost their loved ones or experi-
enced similar forms of loss. In this program, we aimed for the mental care of disaster
victims by collaborating with local priests, medical personnel and researchers involved
in the “Counsel Room for the Soul” project. We established special endowed depart-
ment for Practical Religious Studies within the Graduate School of Arts and Letters to
educate “Interfaith Chaplains” who would not be involved in missionary work but take
. care of the psychological state of families who lost their loved ones and be involved
E\{*ﬁ#ﬁﬂ?&bﬁ:@: [& in memorial services. During the years from 2012 to 2016 we helped 152 chaplains
Xéfbﬁgé/"tt:mg’& to graduate who are now active in hospitals and communities of the region. Many uni-
53] versity institutes followed our model, establishing associations for chaplains and thus

ERFELTEE (S—FI) @EsmEn)

RARKEX CRELLEFEOIEDORPNG LD T T RREED
TR B RAMREHRELFB TR (Lodienat), SRk B8 T RE
YO XEE A IAMERPY LRI LEFREL TWET, EEEEH
IGBFEHEHOBRL VIV EES RESDPSERTEE TV
FIH OB TV GERICE RO EMEERUTVET,

Support Room for Disaster Affected Children (Graduate School
of Education)

In this project, we aimed for long term mental health care and support of chil-
dren who lost their parents due to the Great East Japan Earthquake as well
as counsel for the new guardians, supported orphans via study groups, and or-
ganized regular meetings for relatives and foster parents as well as workshops
and symposia for individual supporters of affected children. Although we also
established free call counseling and continued various activities to help chil-
dren in need, we feel the necessity to keep the public’s dissipating interest
and awareness in the course of time.

E#E73100*
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S (CK DR cremEr)

EXPSEEIREDIC
Dh.ENEN TN R
EL, BREEEHRD
FEPSLNES EF
BEENEEL VIR
LA Em A ERABHAR
T3 BRICH D DDA
GEEMEEMELLFE
EESEEAITE H
RIERETVEL
Legal Counsel for
Students (Graduate
School of Law)

Sometime after the disaster,
we recognized an increas-
ing amount of legal trouble
related to the earthquake.
At Tohoku University’s Free
Legal Counseling Center run
by students of the School
of Law, law students spe-
cialized on legal problems

HaRIBH (TE5 )

On-site counseling (Hanamaki).

Special summer holiday event expanding the community to help people in need.
“Cooking Dumplings with
Mum and Dad”.

related to the catastrophe

visited disaster stricken

areas and organized on-site  #E#HEH (AFEFBELLAEKE)

legal counseling services. Counseling training (to prepare for on-site cases).

BEEAKDMA—T (S-FILHEHKE)
Free Call Counseling.

Lok VB ORKT (EFREEET)

Study group (Rikuzen Takata, lwate).

T |
KEOFIEHTRBEES 2wz

T RFRFFRIBZAEROHATEE [3- 11 EEHESMENBEDOIEENC DWT ] # £ 5%, ZLOBWEHLEN HY), HERICERLEL, 2>
RIGLHZIWNIBBIDOY A I ZHT71HRICLY) . SEIDHERZEDEREEREDAH =X L, BEENEOILEBIE AL TEMRDIL
T— RS [ 115 E2 7 | SO, TR SRERMNCOP)PT SRR UL BRT BT ECSWENERIRREV I BEDL IS5, BRERICIT S A 5HRICIER
LR (E IR TR IE) TOEBEEZT EHEEESZ IEEICEMUEL

Memorial services organized during the training course At “Café de Monk” after chaplain training.
for chaplains (Watanoha seawall, Ishinomaki, Miyagi).

REREETOEWTERE
Flower arrangement class at
provisional homes.

The Principle of Catastrophes: Public Lecture (Graduate School of Science)

After the public lecture “The 3.11 Earthquake and Dispersion of Radioactive Materials” organized by the Graduate School of Science, we got many inquiries to keep
informing the public. We organized several symposia and Science Cafés, explaining the mechanism of these earthquakes and tsunamis, analyzing the dispersion of radi-
oactive materials from a specialist’s point of view to the public. Our main aim was to help people understand the scientific reasoning of the situation and take away the
fear of the unknown, thus helping citizens to gather correct information and knowledge as well as support the recovery and regeneration of the affected communities.

[ |
RAAAKEXHEMBOHEEAOY OO HI-TMK @wasmzs)

ERFER WK UHEOBAFRERIHEDPICIL. BSORXKIEERVEN S, FELXERDYR-—MIMBLEZAN ZWET, 207001
TR TlE. BREE. BER IS CHEICH > TV BB LT REL T XTI T DBEB SN T W7D BT 7 e ELEL
BEHEDDENTTETICEICEY), HHEN DI T ELEZRECREI TEL. FEOADDENTRICHEIVET, BXLOBERIZ. ——
ZIZEhE, BERERBRLZDOFFEARITVD, HIVEBINEALFELPRE. HELWRISDEBN T TETVWEL T £ 7723y TRIUR
TYULEERTREEDIC, FELXRIEHBEE VT R—IT 20 DAMBEILEOITV. A ML AEOF RN LEIR-ERISDENEAE, ST EE
TWEL,

wKEBEBORBEABELARERISE =xamEn)

BB QWK BN REDE T — AR L. ZOREELEIANIEEE T TOET, BEIEUT, DOITF—LEDE. &
B REIEHDEN, /B TR —C XDRBEEBToTOET, T WHEARMETHL T S S DRIERIES X7 AOERICEF T L RAE
BhS i, BT RECBAEFRICHET 3B SIEE T I B AR AL 2T AOEREBEREL TVET,

Health Survey and Guidance for Disaster Victims (Graduate School of Medicine)

During the course of this project, we organized medical checkups and surveys of disaster victims in Miyagi and provided individual guidance based on the results.
As necessary, we also collaborated with mental health care teams, provided guidance regarding exercises and nutrition, and consulted with communities to prevent
nursing-care. Furthermore, we assessed the situation in disaster stricken communities and recommended necessary measurements for the recovery of public health
of the region, maternal and child health, and prevention of infectious diseases, as well as archived the recovery process of public health care systems.

Psychological Aid for Members of the Disaster Stricken Region (Graduate School of Education)

At the time of the Great East Japan Earthquake, many local officials and staff from the disaster stricken regions engaged in the support of children and residents
while losing family members and homes themselves. This project was aimed to support academic and administrative staff via mental health care and counseling ser-
vices immediately after the disaster. Through the psychological support for university members, the environment of the children and people involved improved as well,
leading to more enriched mental health care of the affected children. Several years after the disaster, the psychological aid was continued according to the needs at
the old or respectively new homes of the disaster victims. Furthermore, issues regarding children or families were resolved by direct visits and the mid to long term
recovery and regeneration of the region was approached from a psychological perspective via the mental support of the residents, also increasing awareness through
workshops and symposia.

SORVILTHBE
WHBRENSDER

XIEDH)F] WKEREAE .
Symposium S/ et (ﬁﬂi{t%) EEHHE
“Regeneration Support REMEEZRES Health assessment (}’iﬁiﬂlg)
from Educational Support at provisional of disaster victims Exercise class
Aspects”. homes. (Ajishima Island). (Oshika Area).
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Advancing and Analyzing Oral Health in Disaster Stricken Areas (Graduate School
of Dentistry)

It is well known, that oral infections and diseases increase as a result of the impact from a large scaled

catastrophe. After the Great East Japan Earthquake, we got several reports, that the health of children in

the coastal regions was worsening and needed urgent attention as well as detailed analyses to prevent

infections on a daily basis.

Our Graduate School of Dentistry collaborated with communities of the coastal region in Miyagi, organ-

ized on-site dental health checkups at elementary and middle schools to automate data collection, and

established a database for the prevention of oral diseases. We also developed learning material for oral

health care activities at schools and contributed to the prevention of oral diseases of children in the dis- S8 E AT O/ B O TS E DT

aster stricken region. On-site dental health class at an elementary school in Watari, Miyagi.

BESRESFRICECFHOTI ALY D TOPIIE
— ARG ERTOERZHETLT— (EEHEH)
BRERICSHHIS T B READ [BHRD 505 Lu oL Lon RIEL A>T

B b, BEHRIC DV TOELVAI#EH> WAV ZEFBERELEhN TVET, ZOTAVTIME,
Distribution of EANLSHER R B L RIE B ETHISURREBIEL DD BONZDURIICRE-
conect onicce FATERE E BB EE TV B LD, FRABZL T ERECK AT HL Y
S TH(TROIBHENBNDTT, ELVHIHESICDUIB10DHIF 25 LEIERL, I\hZ
radiation ROBHEOGEEEF OISR ERB ETOIZEN TEBAMDER . 7—0ay7 B

BE. HFmIOHERELCERELEL,

Encourage Project for Children from the Contaminated Area

- Distribution of Education for Practical Radiation Protection

(Graduate School of Pharmaceutical Sciences)
imfﬁ?m%ﬁ*ﬁ: In disaster stricken areas affected by the nuclear power plant accident, evacuated children were rumor-
g E@E,EJ ;f_c‘:éﬂl_ ed to have “contracted radioactivity” and bullied due to the ignorance and misinformation of others. In
(Dﬁ’f! 5(g}§§§ﬁ) this project, we aimed to correctly educate the public regarding practical radiation protective measures,
Radiation . decrease unnecessary exposure as well as encourage children and adults in their environment to act
e arrect appropriately. We established a curriculum for the teaching and learning of correct knowledge and dis-
evaluation of tributed it to appropriate personal at elementary and middle schools such as science teachers, organ-
values (lidate) ized workshops and science classes as well as on-site lectures for families.

WP (REREEHIEICH T E RN EREEREE.
SHBHICH T BIREREEICH TS
BE 4 ZHEEDRIME R — MAEM R onsE=smEmn)

ERESHED T OLTESE BRIV IWEEHSEL TV IS EE

TAREZEME ) BEHEOEIHEL. SHEPEROEI RIIASHVIE, 2)Eh i CRRIBLAEL 12
SALBTRAF .

KEABEEICHT

- \pg HH = ~ =5 -~y VPN — o\, ~ Ruins in the coastal
(ZHVES BT SREHEEN SHICKERABEFENEGERENEDOSNSH T
with the destroyed
Eps [# 5 minE ORE & E DRI ME A —MAR | 2L EU 7
Homes in Kesennuma (Institute of Development, Aging and Cancer)
do not consider themselves as burden to the recovery, and 2) not abandon and sacrifice
take any opportunity of independence away from them. During the process of migration
malnutrition, pneumonia, dementia, alcohol dependence, and depression. To counteract BAERRARRE
Health counseling at

FEeRIET SHEBEBLEEOBHICUTIRSEVWIETT,, 20720, SE D BB LN E
TRIGDATTN . —HCRRIAY—EXIDZ->TEME DEILOMREEIZE EMRENR
region of Kesennuma
24 V=] e - S il after the tsunami
BHEFGHTLAIV) ARRE. iR, SRFMEERET. 7)La—UkTF 1504 ES
N - 5 i t home in th
BEOR 2 IEEREN REMLL D06 ET ., CORSEERRT 576, 2012F back
Health Support for Senior Citizens at Shelters & Provisional Homes,
Prospective Cohort Studies of Daily Life Functionalities at Provisional
In order to ensure the well-being of senior citizens as well as the reconstruction of a
new environment, we have to 1) promote the independence of senior citizens so they
them during the progress of regeneration. Therefore, support for senior citizens is a nec-
essary requirement, though excessive support and services have the negative effect to
from evacuation shelters to provisional homes and finally public restauration housing,
many senior citizens developed severe health issues, such as physical weakness (frail),
these problem, we started the “Prospective Cohort Studies of Daily Life Functionalities” blic oottt
project in 2012. Egusllngs. e
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HETAL YD (B
BRBHAR)
On-site College

Smart Aging On-Site College (Tohoku University Science Café (Ohya, Kesennuma,

Special) (Institute of Development, Aging and Cancer) Miyagi)

We visited community centers in disaster affected areas of Ishinomaki, Kesen-

numa, and Watari, and introduced easy-to-understand familiar science such as

"What healthy aging is" and "Know-how for enjoying your aging", i.e. The Smart

Aging, as a series of on-site lectures. Having tea and sweets, the audience

enjoyed some outcomes of recent scientific investigations regarding aging. We

believe that we were able to increase the audience’s interest regarding their own HEihL vy (B

health and raise the motivation for intellectual curiosity as well as promoting their B Sl BTHERE)

health. On-site College
(Omose,

Kesennuma, Miyagi)

SZEER=BOETRTEALD!
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EXDEBERI LV D R TERNAHEER T -SREE=ER 235 T2 X271 — V7 —% Xl RIEKXFEZECHERDKZD
FEFSIMUEL EEICEIRZR /W BEEER7LED S, BT ESEOMK OBHAIC DWTEEERD [FBVIERY 7 —] DEFEX. R
FEEFELTCRTI T T B8 ET 2V T—bEHBUELZ SIEDRHFEEIEFZE T MO ERE R THEIZET. RENDEZX/-FRREED
HIBShET, ChObOBAEIES B HADSE L6, ERICASOETE CREHEBUZ L. SHOERICAS I EDLIEh-TLD
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Let’s See and Think! International Study Tour at Minami Sanriku to Remember the Disaster and the Region (Graduate School of
Arts and Letters)

In order to keep the memory and record experiences of the Great
East Japan Earthquake, we organized investigative visits to the
regions in Minami Sanriku, Miyagi, which were totally destroyed
by the tsunami with the participation of students from the Kanto
area. In particular, we photographed the scenery of the town
after the tsunami, talked about the destruction at the time of the
earthquake, and also organized volunteer services for provisional
homes. More than half of the participants came from abroad, who
would be able to report what they have seen with their own eyes
once they returned to their country, thus communicating firsthand
information on a global scale. This was also an important oppor-
tunity for young students to be involved in the recovery process
and to think about their own role in the regeneration of the region,
forming the shapes for the next generation. We hope that the
participants of the investigative study tours will be the next “Sto- =R O RAEEE THER
rytellers”, communicating their experience to their communities.

INZADERTDT(RPyar

Lunch at a provisional store in Minami Sanriku. Discussions in the bus.
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BT E2B22EK TERLBEER =&AL, 2LV BRANEI AO2F AZED/NEHE]
P BFAREFRAOEHRT—ZEL FROEFBEERFELEHORIREICRY DDHNETH.
BEFHEIMREE->TVWET, =& “FE (AL 7OV 1ML, BER =FBTEHILAE
DEENILE L EOROMEHRE=2U 77OV 78T, ZhETIC BTRDL18%
FRICH -2 REDBREL NIVOREE R, FHLTH/NER-P2ROLBET 411 NBEARR
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Grass-Root Radiation Monitoring:The Miharu Misho Project
(Graduate School of Science)

The town of Miharu in Fukushima. Famous for its more than thousand-year-old Cherry Blossom Tree.
This town of 20000 souls with its beautiful nature was changed within an instance by the accident at
the nuclear reactor. Although the everyday life in the community is slowly coming back, there is still a
significant amount of misinformation and reputation damage. The Miharu Misho Project was initiated by
volunteers from the town of Miharu and Tohoku University to monitor grass-roots. So far contamination
levels in all 18 schoolyards of the town have been examined and a total of 1411 children from elemen-
tary and middle schools volunteered to monitor their radiation exposure throughout their everyday life
and giving us valuable feedback. Furthermore, priests of 120 temples nationwide agreed to participate
in this individual monitoring project, giving us the means to publish a more complete set of observed
data. We will comprise all obtained data, analyze it thoroughly, and recommend proactive measure for =&HB[/N\FKKETHLIERE

affected residents in case of future nuclear power plant accidents. Soil examination at Miharu Elementary School.
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ERRTFHROBIIBERENR ez REXICHEMORR (wmrmzEe) FEEEIRER ermnm) IO ERY EEIEDSNTNE—T5 T IS > THER

RRBNBEFE—RFHREAESMI- L), SRR TE S BB OBRBMIG-EIR- TR E ST RBORT 7 XOM BEN OIS IEIC LT, 3BAEER, REEHENLI DAE—KPBA 7)., BB, BB EAL, 3 ERNET
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BEEDO—EbEERILE LALVOISBEDILEP ELUEL 720 UL, RICHHRATVET, 201 1EGRIC[71 X #EE1 SELCRER FEENE BEBE Do AL D BLNET, HIBOSECHEASIE. A ENDEBPR+R THILEEBRAGLRBERATVET, A70O

- N . = — ol A 4dE - = & s R — = = - - Vi -394 3 53 z 725Kk &=
EICSBEROBIEIRBE= 2V IHEBRICRESN T Y, S5 FHRBFHEA, BFFRE LRENHTHEL. BHTRICAR ENEDBDED) IR T AT 71T« DEIFR. TE0B [ Jz7h RABERAOBEILS, BHE{UCRT SHERRNS
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B RAEL TN FICFHDOVBRE TS EEICH TS CEBLEL = 2016-17EICIIAERIOA N CHS [BEBIRO—T HAS | N3BEE| DEBTHIEVAET, 2ILEEELHENZELOD ’iﬁ},%;ﬁ\ h—=T2a—DFE. #‘f'].:%%ﬂ)%ﬁ’@&i%ﬁb?\ TEHmAYIC
- * % B T e — = — - - - =417 - HlorEEE = =]
KEEARIRENTHH, WEGRBOMEL -T2 TR B 7 RBRE SHOREBIEEIEAShELL, BT HHLD, WIBOHEDER-REOLHOBELTL, WEXOD BHSEEEHoCOET, S ERINICRS R SRR SFROE
- o " N e = At N 85§ = & SXE BRI R— =
PRI, 75 BMERET SHRTITOAML, B+ 3BE PR SIP O B/ TL MR SIS ES T A4 DF S RFER I JUBEIREL, o T CEDRRPRRIAL- DL LA P
FAE T BBAPSBHEEZ. TCEHEDHT—EASLT S EBEREISEARERIC A>TV ET, WERFIMPACT 27-047 ¢ ITE A B ERAEBELTLET, QE;P LJE%?VC?‘?} %\b’(1201 6$Mir\ Ei&?ﬁn’f’rx”'jb‘
BASI /- REEECHETVOFHRENREL T NEEE Ny . SmE, [aE _ = 7o i -EFRILBRI DR FIBTorvAREA X [Memorial Reverse] %
- *m%[-'— EE N L - 7 — ﬁf e RS {/ IRF b TEEREL, [RRBIZAD—TH AT OFRRZFIMAT, BA Support of the Dialect Life at Disaster Stricken Areas EHEL. 201 7EICIE. SALBRTRH/IER AT, B/ R
Auw-EA#IEGRE2RATEEEL. SREAKRE. BEHT. XFAR BRI AL DR T HA/N—FBIE | DFF AT, ERBIE DAL (Graduate School of Arts and Letters) Su_/\\ hfl\)b’irjw‘j\{i)bff ﬁ&%ﬁ’(ﬂ?— ; /;7 § . (;350@)
) N 3 £ 17 o b= o - o : o YRR CilkiE C oS —~—ifiy
ENICHV\TIERRFOESL CREETV EL . AERRIEZOME BEXRRDIERELICEERENE DEREEDTFELED VT, There are many people who lost their homes and had to move from their famil- ‘ ’ DIy IA
REFICBEIIL. BATPERICIEZOMERBEHHATIEEHIC. 21K jar surroundings to new communities due to the destruction of the earthquake. EERRLEL,
. < 5 Application of robots to the Great East Japan Earthquake A local dialect is not only just a regional language but also a way of life and
@*ﬂig(i—?—ﬂ\jaﬁ RADIOISOTOPES (201 S)Tgﬁgbibt'o and research into disaster response techno|0gies (Graduate a statement to belong to a community, displaying regional identity, and thus Dust my broom Project (Graduate School of International
: ; a symbol for the “home of the soul”. Since these rare dialects are more and i
Radiation Exposure Assessment of Children in Miyagi after the School of Information Sciences) more dissipating, we organized investigations to record and archive dialects Cultural Studies) .
TEPCO Fukushima Daiichi Nuclear Disaster (Graduate School Disaster robotics is studied to support emergency response, recovery and pre- of the disaster stricken areas, reported via pamphlets and workshops as well Although we can observe a steady progress of recovery and regeneration of
of Pharmaceutical Sciences) vention of disasters. An unmanned ground vehicle ‘Quince’ contributed cool as actively communicated the dialect of the people from destroyed areas and the disaster stricken areas, there are also regions, in which the reconstruc-
shutdown of Fukushima-Daiichi Nuclear Power Plant by investigating upper related results to the next generation. tion is stagnating, where people leave the communities, or rapid aging of the
After the nuclear power plant accident at TEPCO’s Fukushima Daiichi Reac- floor of nuclear buildings as the first national robot in 2011. A serpentine community occurs, i.e. socially vulnerable people are not considered as they
tor, highly radioactive particles of the similar level to Fukushima settled in the robot ‘Active Scope Camera’ was used for inspection of confined spaces of should be. In this project, we aimed to communicate correct information to the
southern parts of Miyagi. However, since contamination and radiation moni- Fukushikma-Daiichi in 2016-17. An aerial vehicle with a rotating spherical a public via reports and exhibitions about appropriate measures for the disposal
toring by the government was only limited to the prefecture of Fukushima and shell for inspection of damaged infra- A7 ! TIEEDEHD of earthquake and tsunami debris, organization of talk shows, and hosting
Miyagi was excepted, families with children in fear of contamination raised structure and buildings is being test- l of special lectures. Furthermore, we organized regular on-site inspections of
the demand for continuous monitoring of radiation exposure. ed at bridges nationwide by MLIT and f:-q"mu:ﬁj = a disaster stricken areas in Fukushima, Miyagi, and Iwate to be able to report
Upon requests from communities close to the prefecture of Fukushima which CAO SIP Program for the future pro- ﬂ fio) EA about the recovery progress on our web page. We also organized the soap
were affected most, we conducted individual radiation exposure monitoring via curement. CAO ImMPACT Tough Ro- bubble event “Memorial Reverse” in the severely damaged coastal region of
small size badges for children in Marumori, Kakuda, and Ohgawara in collab- botics Challenge, which the research Yamada in Ilwate 2016 as well as distributed ca 300 neck warmers made
oration with local authorities. The measurement results were provided to the group is managing, performs R&D of HEiEEEAS : from recycled PET bottles at Nishikigaoka Elementary School in Sendai.
guardians of the children and also discussed with the community and other the ‘Active Scope Camera’ and ‘Cy- H%ﬂb §A§E$4
residents. A scientific overview and detailed report was given in the academic ber Rescue Canine’ in collaboration = R“A
journal RADIOISOTOPES (2015) with Japan Rescue Dog Association | EERRLET amooaRaE
for providing victim information such . A
as position and situation to support b

search and rescue.

ot

KERIEH EETLZF2—ARN [V12Z]

Unmanned ground rescue robot ‘Quince’.
4

ﬁil’.*;?;g;f;th— g
WKW HERFE HIEEDHDORBHE AT o .
Conversation record of the dialect from disaster Introduction to the Kesennuma dialect for Hjﬁu_&¥ T EANTA
areas. supporters. On-site classes. Soap bubble event.
EREAAmHS
FHXICH B E
AR RE [ . | [ R A AAAAAAAAANRRRCCRC yEm=————GbB55PS—S(Bb———
Individual radiation
itori 4 e . — g AT =
in'he Kosugou area SEMTEACROR o B8R THAT] 4/ —HEHR EBRHEIEEE @EUHER) HFWMAZ I 2RV AFEHEIEOBAE
of Shiroishi, Miyagi. Serpentine rescue robot “Active Scope Camera”. Cyber Rescue Canine. SZ‘E,"Bﬂ—“?"—%‘0)3%%%Lf?ﬁiﬁkﬁwo)/]\iﬁtid%b \_(\ 4 (gimgﬂimﬁ,—,ﬁ)
FEHR[ZHDOLLNEFA] DETREDHFT, HTEE EHRERDELAERFFAFRIE, FBRICEPIEETASLHEEZIEL,
[  —  E  E EE E E — _ —_  —  EE E EEE EE—E—EEEEEEE———————IZ—G— e _ - e 5 Ze Pt \ - N - S e S
DX TERLEL . BRICHHBEDIEENTEREFA. & 20,000hall EICb R RLAG EHIATEKLEL-D, ZhERRTEBI 1L
BEHAIEMST)-EBTODIIH DESERTER) LT 5REDEAREL. BITOBEEYICRS BHELT, SBEET O£ X CRIEMEL TARICBLES NS “ 257 " SR EL,
== S — oA . N 2473 S 0O [EEHE | 10 e | 2 =z - BRI RL R IE. AS e HE T =
[REBME TIIRIOKALAREBROENSHET =LY T ] cansmms TRELE. OO IMRRRI S IORRNT IS | | LONAMEMERML S L REMEH RN UM ABERFT K.
e T N ] ~ i _ e ZENTEEL S, Fa [VA-X | [EFEERBEIR] [ EEML KE. F27INOIEARAREERL. RFCBERES T HAMISHERLEL A
REAKREX TRBICEIEREHEEO-ARHIBRDZ1E, BMRKEEEEHICEZTEMIKTY, ZOTOTVTINTI EEWEEZ /T IBESE SR B DORDIEA | 3DDEB SEBAALT X
. o = v e~ N N P _ a N AR < . . e .
B KBEOEMS TS TRBELEETVE 10 ZOBBE, FAAEN LA TRISERNBINT SHREMA T, ERIHLTH NEAEREL. BRSNS HE R R R L Rebirth of the Coastal Countryside Utilizing Steel Slags (Institute for
N Ju N Al 7N - “o idi inli H
PERER OB EN SR ES D e B OTROBIEUT Y — B &, HPIRBEI T4 ATHIICSERSEET, s o o e Multidisciplinary Research for Advanced Materials)
’ - e }i%ﬂq@@ﬂﬂﬁ%ﬁﬂ(DVD)\ EXERIHEEEHIEL. The Pacific coastal region centered around Miyagi was heavily damaged by salt from the
Green Regeneration Project from the Sea and Fields: “Monitoring Organism Diversity in Disaster Stricken Fields and the Coastal BEEMERTCRARE (hitis. B EED) ICERLEL/ &5 tsunami, flooding a wide area of mz(ehthaﬂ iooogha{ Howel‘t/.e" Welpfoloosed St'ts6|f "Slagta",
. . s e ] - _ _ A S - which are byproducts resulting in large amounts from the
Ecosystems with Public Participation” (Graduate School of Life Sciences) I 201 7FEICIIEHEBERD/ SR ETRIC, BERE. production of industrial steel, as recycling material to im-
Many coastal areas affected by RAMFRET—<ICU [HERIFF AN | #8E- B faLE L~ prove the conditions of the region. In collaboration with
the Great East Japan Earthquake FRRAfR ke ke ° the Graduate School of Agriculture, the local authorities
used to be regions with domi- : : of Miyagi, and
nating primary industries. In the Support_Regeneratmn Edu_catlon (Graduate School of Yamgata Uni-
course of this project, we moni- International Cultural Studies) versity, we test-
tored and investigated the diver- With MEXT’s support, we organized on-site class lectures “Waste Disposal ed our proposed
sity of organisms in the tidal flats and Recycling” for fourth graders at elementary schools in Miyagi. Analyzing method with
and paddy fields affected by the contents of textbooks, we discussed the information to be provided during rice, soy beans,
tsunami. Tohoku University played the classes, compensating already provided knowledge and contributing to and cucumbers,
a central role in the participation the “Education of Recovery” via the information in these classes. We also and applied the
of local residents, the regeneration prepared leaming material with three focuses “Reuse”, “International Resource procedure to
and recovery of the natural habitat Circulation”, and “Expansion of Debris Disposal Facility Excursions” and dis- disaster stricken
and AfUnC_tIOnahTy supportlnlg the tributed it to the children and teaching staff at the schools. Furthermore, we regions after ob-
biodiversity, and the promotion of recorded the classes on DVD and created a project report to distribute to re- taining favorable
the environmental literacy of the HR@AZEH 1422 HTDFHEEEEHICEMAE MABTAROKBICTEN SHEMRE lated organizations and concerned parties both locally and globally. Finally, we ) n o results.
res!tjents, providing real't'm,e_ SCl- Guidance by community investigators. Biological research with local children. Investigation of the biodiversity in paddy fields of published and distributed “Special Learning Material” focusing on environmen- HREDIKEZTT 2ZJEREALIKEA
entific results to the communities. Sendai. tal issues and international relations for elementary schools in Miyagi in 2017. Steel slags after processing. Slag application to paddy fields.
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International Innovation Workshop on Off Shore Tsunami Energy
Dissipation and Peak Height Alleviation (New Industry Creation
Hatchery Center (NICHe))

In this project, we aim to find proactive means to dissipate the tsunami energy off shore,
rather than just protect against it at the coastal line, and pioneer in the development of
countermeasures to alleviate the peak height as well as tsunami energy. By these coun-
termeasures, we can increase the efficiency of current dikes along the coastal line, elim-
inate tsunami disasters, and promote the safe everyday life of local communities as well
as contribute to the safety and reinforcement thereof regarding the facilities of nuclear
power plants. We also organize biannual international workshops, the first being held in

Sendai, and France several times thereafter. Each workshop was set a main topic, we #3m
summarized the recommended suggestions and developed an action plan to clarify the sEET— gy T
tasks and structures to advance necessary research in the following five years as well Third Tsunami

as developed a concept for research promotion in private-public collaboration. Workshop.

BRREHEOI=HDBIFHEEHE R IEMEEL A+ 21— B8 (sm@EmEARE %)
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¥, SaBE I, Bi RS RS £6IC &SR Y. BROK—rRE,PSHEEEE1TV. 2011 FE7RISRFESWES
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SRR P EE PR ERIRIE TEH L — 52— Tia A, BELFMBE R THBIEN) TIIEL WIRDESEHBE ThHET,
ERWT, BIARDEFRE NG N8 8 ATV E U e, Fhr=bid, ZROERRIRICHER T 37200, 18REDEREHILLET,
COFEMEFIAL. BR B EEEH DL TITATBEDER

P ¢ " Tsunami-Struck Museum Rescue Activities (The Center for Academic
ETV SSICERKE . MUK ELETHEBLTOET, Resources and Archives)

We organized multiple rescue missions to collect and recover important specimens and

Excavation Projects for Disaster Regeneration (Center archeological artifacts from several museums in Miyagi damaged by the tsunami. The

for Northeast Asian Studies) damaged material is temporarily reposited at the Tohoku University Museum and will be

After the Great East Japan Earthquake and the destruction due to the returned to the individual museums once reconstructiop is completed. We started this

tsunami, communities in the coastal areas of Miyagi and Iwate planned rescue project about one month after the

to relocate residential areas Great East Japan Earthquake and had the

to higher ground. However, opportunity to report to Prince Akishino

according to regulations, when he visited Tohoku University in July

some designated sites had 2011 with his wife Princess Kiko. Further-

to be excavated first, before more, we organized geological and paleon-

construction and thus relo- tological field trips for elementary schools

cation could actually begin. and continuously support the recovery of

In order to accelerate the natural monuments “Utatsu Gyoryu”. The

relocation process, it was museum's collection does not only feature

essential to develop methods scientifically valuable specimens but are

for the efficient and swift also a property and heritage of the history

excavation of a vast number of local communities. We are determined to

i i protect and pass this evidence to the next

SEIRAE (W) g ggﬁ;ﬁgiidt; IIﬁZ' rzcc?\;g?; WS IEMEEL 2¥ 21— BB (RE(LALA*¥2—)  generation and support the recovery of as
Excavation at Zuiganii. of the region, we established Rescue activities at damaged museums (Utatsu Ichthyosaur Museum).  miany museums as possible.

new methods to visualize un-
derground structures or other
buried objects by utilizing
ground-penetrating radar and
provided local communities
with technology and recom-
mendations regarding the
progress of these investiga-
tions. Furthermore, the devel-
oped method was also used
by police and rescue per-
sonal to search for mission
persons, during landslides or

RN ERRENRE(EHRESTERER) |ojeani disasters. faES 2 (PR A = EET) DL AR WATHER RS ER
Tsunami victim search at Watanoha, Ishinomaki, Miyagi. Specimens from the Utatsu Ichthyosaur Museum (Minamisanriku, Miyagi). Exhibition at Sendai City Science Museum.
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BRICT R DL EREDREHIAF T cermum) B OBISEIRICE D HK L

SEOBR T ALERERTIAIAWELBIEL, SEBVRIZTHIA REDIZEEET") > J annsrmEs)
BROEBKISHL T ALRZEREIEDSILMAETNIELO DD EVOREBICDNTY RESE DK A S H V) E RIS CSHAIE T 1o
DRI LEREL. S HOMEE. BIKBPIRSICLISEDOEREDHINEER SEBEICE SRR EL. FHEREIHDR .
(CDWT B DIBRREIFBIEN TEFL, SIS BROEEDBEIRET IV ZINT —H1TELTER
Designing Chemistry Laboratories to Withstand Earthquakes (Graduate ﬁbij—"_if :;%®E1%b‘5\ AEmEN. MR
School of Science) BEDIRTETEL. EZEOREE(LEBERT 52
Due to the Great East Japan Earthquake, the chemical laboratory suffered great damage. We ET.RAXRAKEXKICEZHEOHE/L-AIfRLEEL
held i th tion of how t the chemical laboratory for th Pa Er beERD b b7 /S |0 /S EEFS
42 e 0 12 Sesion o o e e charicl k00 e || @ RADRR, BRI VIR ERERON
Common understanding of the future laboratory was able to be shared among researchers and LREIEHRT —HI1EL T B R HEICLZARER
disaster prevention experts in the disaster area. =OEEEHE-EHMEE E DT ETOET,

Catastrophe and Regeneration Monitoring Based
on Video Records of Disaster Stricken Areas
(Graduate School of Information Sciences)

We will conduct long-term observations and periodical meas-
urements of the widespread disaster areas with high density
omnidirectional video footage in order to take records of the
destruction and the recovery process as well as archive the
future reconstruction as digital archives. Furthermore, utiliz-
ing the footage, we will construct a 3D recreation of larger
buildings and community facilities to visualize the develop-
ment of a large area and contribute to the regeneration via
this visualization and analytical damage assessment from
the Great East Japan Earthquake, the archiving of recovery
processes, and establishment of automated assessment and
BAREBARBED LRI L measurement methods of large-scaled destructions by earth-
Symposium on Disaster Prevention and Recovery of Japan. quakes and tsunamis.

RAFXKEKEBFOMBEBFRETH ~FRACLZEDHORBESHICHTREORE L~ (E2RHEN)

EF. B, BEDOIRICHWT, BEFH»SEXK B FRORER RO HEARERA To-BFREZHICOVTHEII AT FEEBLEL
Too IEBIRNBEIERIITEIBL  JEENECREER . ZhERIC, KERITKOSNDRBRAIS O, MG HE R, BT BRI NT—7 FIE
ZICEAT2REE N, SHROKERFHIL DIESHEERLEL
Maternal and Child Health Activities after the Great East Japan Earthquake - Activity Reports of Health Nurses and Future

Prospects (Graduate School of Medicine)

We investigated maternal and child health activities conducted by health centers and nurses in communities one year after the Great East Japan Earthquake in the
three prefectures lwate, Miyagi, and Fukushima. The reports were organized by time, creating a detailed record of activities and contents. Based on this record, we
established guidelines regarding technology, organizational structures, community resources and local support networks for community health care centers and nurses
in times of disasters as well as analyzed organizational flaws to provide countermeasures for future catastrophes.

KRR SRR S E 0y 5 TThERD (IRIE) ABI DB R
(TR

EHRE. BHREHERR,. FTIREHOER NS0 Y THRE
DHHEHEES, ERAOLAI RO EHEMEEFREFR N ELE Lo
ERBATI L 1—5U IRV TS RICELD B H T AIRRD S TR
BED. IOSKEEBP BOSO, BRRESBHRIBRENELL, &
BIC20124(ClE, THBFEOBEES . B EAOERAEERES
HERBLELL, S Z1X-V23— T OBBAH+T-H3AEMEMICR)

PEALAE1—%F I, ZORBIEMICR DERD1DELTRAINTVET, )
EHEELVBESR

WSSO G THER Y AT LOMFRIZELER ZNILE LA /- ERE oS
ZHEALHEAE (ISO) DERE ST BN, KEEEHICHDAN=ELTEEL gy:ggrgfcztfgggﬁi
TVET, BERANDOEZBEISDEKFEEZ FEEETOIEEDIC AT A7 Miyagi Police.
HEZ<E LTSN TOET,

Large Scaled (Forensic) Identification Methods after Catastrophes
(Graduate School of Dentistry)

After the Great East Japan Earthquake, we were asked by the Miyagi Police as well as the
Miyagi Prefecture Dental Association to assist in the forensic identification of bodies based on
dental records and dispatched about 40 dentists to morgues on an everyday basis. Utilizing
dental matching software, we processed the identification of unknown bodies in several pre-
fectures and were awarded a certificate of appreciation by the Miyagi Police as a sign of rec-
ognition. Furthermore, with MEXT’s support we were able to establish the first Forensic Dental

Information Science course of Japan in 2012. Additionally, we were interviewed by the Interna- ISOTD

tional Red Cross and Red Crescent Museum of Geneva, Swiss, which is shown as part of the Forensic Dentistry
exhibition. We also are currently a leading member of the committee for global standardization £

of forensic dentistry at the International Organization for Standardization (ISO), and have the Forensic Dentistry
opportunity to present our work through multiple invites to lectures as well as media coverage. conference at ISO.
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BBV B RIRE DA, IR BB ZICLGERALET,

(The Center for Academic Resources and Archives)

= RERTRG KA SR T & DFHAI PUE:PEYRPEL: VNOE o]

[ |
REAKEXBEIRTITIIVRT =27 =M1 THBEAREE harMEARtE 2—)

FEEAKES DI L > CRESREILIC AR, B TR A AEMAS R EDEASHELS [BIGEE], Z0REHG). B
BAHHINTOET, BSORBERIERITET DR EFLEE N HE— . W E DRI REERDBELHIET,

B CERED K4 EREBL TV, B ARSI D MBS DBEFEATEL T DI, S EAG P AS S SR ERH R
DEHEDDE . BIGEIBEL —F — KA L BHE 3D BUEEL . 7— 1 T HIBET A BRI A TOET, 3DIC. BEEDET HBELIRST
+ BB TETVEWALEE3D 7— A Ll RSB AL TOET . EHELATEDRSEAE. A3/ =T SR E L OS5 EC.

Program for Archives and Publication of 3-D Pointcloud Data of the Great East Japan Earthquake for Tsunami Disaster Ruins

Buildings destroyed by the tsunami of the Great East Japan Earthquake or large ships washed ashore, these are “Disaster Ruins” demonstrating the enormous magni-
tude of the destruction by the tsunami. And opinions vary regarding the preservation of these remains. On one side, there are requests to preserve the ruins as warn-
ing and memory to future generations. On the other side, there are disaster victims demanding a swift dismantlement.

While these ruins are disappearing from various places one by one, we decided in collaboration with local governments and the International Research Institute of
Disaster Science to record the disaster ruins by laser measurement, create a 3D visualization, and archive the obtained data, in order to keep a record of the threat
by nature for future generations as well as people outside the disaster stricken areas. Furthermore, we are constructing 3D archives of important cultural properties in
Fukushima which are affected by the accident at the nuclear power plant and currently not maintained properly. Through collaborations with the city of Sendai, local
governments, or the Smithsonian Institution, we aim to communicate the experience of the global disaster and utilize it to educate communities in disaster prevention.

Measuring the Crisis Management Department of Minamisanriku. Measuring the Kiyotosakuoketsu tomb in Futaba, Fukushima. Demonstration of the 3D digital archive.

BRILT VBT —HAT DHREROBF
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Recovery Support for the Regeneration and Rebirth of
Ishinomaki (School of Engineering)

Based on the comprehensive cooperation agreement with Ishinomaki, we
provided specialized support and recommendations to the recovery process.
On the peninsula for example, we could contribute to the planning, design,
and order of community bases to stop depopulation of the region due to slow
progression of the reconstruction process. Upon this experience, the interim
“Community Reconstruction Exchange Center” with four buildings (“Main”,
“Oshika”, “Kitakami”, and “Ogatsu”) was established after March 2015, where
disaster victims and visitors could share and exchange information of their
experience as well as present the potential of the peninsulas suffering from
depopulation.
Furthermore, we supported
the planning, design, and
business of core community
facilities and stores as well
as collaborated during the
planning of public transpor-
tation and reconstruction,
regenerating town centers
along the riverside.

ERRAEMEREEOWIE
A AAEAL LEE

“Community Reconstruction
Exchange Center” in Ishinomaki.
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U-Type (urgent) Cooperative Research Projects (Research
Institute of Electrical Communication)

From the experience of the Great East Japan Earthquake we established
U-type (urgent) nation-wide cooperative research projects with the aim to con-
duct “Research for the Realization of a Disaster Resilient Telecommunication
Environment”. The purpose of this project is the reinforcement of the morbid
telecommunication technology as well as the safe realization and support of
an efficient telecommunication environment under unforeseen changes in the
environment. In order to accomplish these goals, we promoted the following
four projects: “Construction of planar measurement techniques of earthquake,
tsunami, and tectonic deformation using optical fiber networks”, “Development
of advanced wide-area public address systems for the case of emergencies
and disasters”, “Feasibility Study
on Short Message Satellite Com-
munication via Quasi-Zenith Sat-
ellite (QZS)”, and “Development of
highly reliable cloud storage tech-
nology without information loss”

B AR D BAMEFE B LRI T 5 RER
DEF

QOutdoor testing of the wide-area
public address systems for the case of
emergencies and disasters.

Tohoku University Reconstruction Action
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Telemedicine Service Using “Electronic Medical Doctor’s Bag” for Disaster Medical Care
Support (Cyberscience Center)

The "Electronic Medical Doctor’'s Bag " is a remote medical system for providing face to face medical treatment
utilizing IT. The system is able to provide medical care at evacuation centers, temporary housings, disaster-stricken
nursing homes, and affected families where doctors are unable to visit directly. In addition, physicians who have
lost their medical institutions by the damages of the disaster will be supported to provide medical treatment for
evacuees who have relocated from their original communities. We performed experimental medical care using this
system at special nursing homes in Kesennuma, Miyagi.

"
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Electronic Medical Doctor's Bag.
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Development of Portable Power Generation Sheets for Emergencies (School of Engineering)

After the Great East Japan Earthquake, we re-recognized the importance of minimum lighting as well as means for communication.
From the perspective of energy provision, low power LED lighting and the development of emergency mobile charging units were
prioritized issues, as well as the design of disaster resistant, light, and mobile power generators. In order to answer these requests,
we developed portable power generation sheets, which produce electricity by stomping or hitting on it, are light and mobile, durable
and have a large growth and deformation rate. These sheets can further-

more be utilized as cloths and power LEDs with the generated power.

The high versatility in emergency situations also increases the expecta-

tion in commercialization and creation of jobs for the local economy.

With the support of JST’s Support Project for Strategic Development

of Fundamental Technologies (FY2012 to FY2013) we developed high

efficient electrical circuits for the effective utilization of the generated

power and achieved a 3.7 times higher storage capacity compared to

common rectifier circuits. This result was achieved by equipping car tires

with the power generation sheet and driving at a speed of 16 to 20 km/

h on flat ground for 100 seconds. By analyzing the instant wave forms

of the generated voltage we also developed the technology for power &1y RICEEL-EES — e SEBYEEFEL
generation under worse conditions such as uneven, wet or frozen ground ¢4 tires equipped with the power generation sheet and
to contribute to the safety of residents after disasters. high efficiency storage circuits.
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Non-Invasive Diagnosis of Venous Blood Coagulation
in Shelter Residents (School of Engineering,Graduate
School of Biomedical Engineering)

The diagnose venous thrombosis of disaster victims cur-
rently relies on mobile ultra-sonic diagnostic equipment,
highly depending on the physician’s or technician’s skill to
search for the thrombus in lower extremities and requiring
previous blood samples and screening of the patients.
We developed a new non-invasive diagnosis method for
venous thrombosis of high-risk patients without blood sam-
pling utilizing high frequency ultra-sonic waves. This meth-
od is now contributing to the diagnosis of venous throm-
bosis in evacuation shelters. Furthermore, we are currently
developing new medical equipment to detect thrombi via
ultra-sonic 2D array probes with regular frequencies.

2020 EHRAI L EV IR REINA A AR THRPED! (memz)

households is currently attracting a great deal of public attention, since it would mean an Olympic flame created
and on-site lectures about the
creation of bio methane gas to
children at nationwide elemen-
tary schools, contributing also
to environmental awareness
and education. Furthermore, we
organized a ceremony lighting a
flame with bio methane at the old
national stadium in Ishinomaki,
Miyagi, and several other events
at various places, showing our
gratitude for the support in the
regeneration process and bring-

ing the light of recovery from dis- ~ EZADEDAIAFAHR INERTOHRTRSE
aster stricken areas of Tohoku. Bio gas from raw waste. On-site lectures at elementary schools.

2020 F | FESN AR RA U E VI T MR DOBERJRE TR —ICLEMENTRERELET, RENSHIEZ ALENHENDRETIBNS
INAAXGZH A EBRKDIRIVF —REL BT, WD 2N ERREAF I S TE MR I =T R O EBEEL ORI U EE-TWEY, £F
DFEOLEICENT T ETINS/ M F A2 H RE B HERF B R HANRFEEL. REREOREICH LN >TVET, T BB AET CIRELR
HIGRKBI MAALDREITT SNKETIHE, M TIANEREL. R RADSERDR, 2L TERITBEADEHDBVEEATOET,

Let’s Light the Olympic Flame 2020 with Bio Methane! (Graduate School of Agricultural Science)

We aim for the realization of an Olympic flame with renewable energy at the 2020 Tokyo Olympics. Bio methane gas obtained from fermentation of raw trash of

by local communities. We provide demonstrations

BRERAR (BRERET)

Flame-Lighting Ceremony at Ishinomaki (Miyagi).
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Development of Decontamination Methods for Sr and Cs in Environmental Water as Response to the Nuclear Accident (Institute for Materials Research)

The removal of radioactive cesium and strontium from the environment after the accident at the nuclear power plant was mainly conducted by utilizing solid extraction
agents (column chromatography). However, the used columns not only became uncompressible solid waste, but also degraded due to the high radioactivity, becoming
secondary radioactive waste continuing to pose a threat to the environment. We developed a method to vitrify radioactive particles in a compact manner, recycling
the solvent and applicable on site, by utilizing solvent extraction methods and related technology developed prior to the accident. In particular, we established a
technigue where solvent extraction was possible in a non-acidic, neutral water environment by adding co-extraction agents, were conventional methods required high

MF v T AVHEEE LA £ 13, RAAIZDZEHEE T ELENTHIBHED
HARMCIEI DD B4, TR MR EL CGERTEAZ CeMaBLEL

Reutilization of Waste Wood and Sludge from the Great East
Japan Earthquake for Earthquake-Proof Artificial Grounds
(Graduate School of Environmental Studies)

In order to utilize the fiber-cement-stabilized soil method to reutilize tsunami de-
bris and waste wood as construction material for the regeneration process, we
organized relevant tests in Sendai, Kesennuma (both Miyagi) as well as Ohfunato
(lwate). As a result, we determined, that - although the properties of tsunami de-
bris might vary depending on the region - the fiber-cement-stabilized soil method
can be used to reutilize sludge and debris as artificial grounds and soil fundament
materials. Furthermore, we sampled the debris of different disaster areas and cre-
ated new ground fundament materials by mixing waste wood chips and tsunami
debris, which was already tested regarding stability and earthquake resistance. We
determined, that the fiber-cement-stabilized soil with mixed wood waste chips has
a liquefaction resistance force eight times more than unprocessed tsunami debris
and is highly usable as earthquake resistant ground material.

MHERELME T TRCIZZREENOBERIL  MEEERMELT 2BV TERSN IR
Reutilization of tsunami debris via fiber-cement-stabilized Dike constructed with fiber-cement-stabilized soil.
soil method.

| ICENFPETOYTICHT ESICTAY T E BB IR+ T AIC
SRR LRI TR EU 7o RAEEBEAS, SRBEZWMA O
A—UBT D1 EERFETBRICEBFEALELL,

Fusion of Soil Separator-Multi Method and Bon Terrain
Method for Tsunami Debris Recycle and Ground Materials
Evaluation (Graduate School of Environmental Studies)

Although there are many projects for the reconstruction and regeneration
after the Great East Japan Earthquake, tsunami debris is very hard to
recycle or reutilize and is often just piled up in dumping grounds. We
thought of developing recycling facilities to sort this debris, filter the sed-
iment, and reutilize it for artificial soil. While testing, we first put the tsu-
nami debris with all the mixed rubble and waste in a water tank, dredged
only the sediment with an equipment named “Magic Ball”, separated the
sediment in sand and floc by the soil separator multi method, and finally
applied the fiber-cement-stabilized soil method to modify the planting
soil. This planting soil was used in Natori, Miyagi, to construct and plant
trees in temporary embankments.

VAENL—ETNF TEICLDREHR  BREEM PO LAV TERLRR
MDRIR {EEBICL B EERIE TS

Separation of tsunami debris by the soil Construction of embankments utilizing the planting
separator-multi method. soil obtained by from parts of the tsunami debris.

acidic solutions.
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Development of Emergency Response Medical
Care Technology (Institute of Fluid Science)

We are developing medical equipment utilized in emergen-
cy response medical care technology, such as plasma ster-

ilization, medical bio sensors, health monitoring systems, or
high functional cloths. The plasma sterilization equipment
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Development of Alternative Energy Resources (Institute of Fluid Science)

To counteract the power shortage due to the problems at the nuclear power plant, we develop
new efficient ways for solar power conversion, hydrogen fuel cells, and other natural energy utili-
zation techniques, as well as the fusion of nano-energy (e.g. solar cells, hydrogen fuel cells) and
mega-energy (e.g. fossil fuel, wind power, geothermal power) systems to realize a smart energy
network with optimized design. As part of JST’s Strategic Basic Research Programs 2009-2015
and in collaboration with the universities Tokyo, Hokkaido, Keio, and Nara Institute of Science
and Technology, we developed the research for high efficient quantum dot solar cells exceeding
the theoretical limit of a 30% conversion rate. With the support of METI's “Support Project for
the Promotion of Industry-Academia Innovation” we established an industry-academia consortium
for advanced energy devices in 2012, promoting the reali-
zation of optimized systems for solar, rechargeable, and fuel
batteries as well as autonomous energy systems utilizing
regenerative energy sources. Furthermore, we inaugurated
the Innovative Energy Research Center in April 2013, ad-
vancing and leading research in all energy related fields of
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Development of Successor Support Methods for Traditional Culture in Disaster Stricken Areas Facing Extinction (Graduate School of
Educational Informatics Research Division)

The Great East Japan Earthquake did not only destroy whole communities but also continues to threaten local traditional folk art of various regions. After the earthquake, tangible property and cultural
treasures were reconstructed very soon, but the intangible art, folklore, and tradition is still not supported sufficiently and has often trouble to find suitable successors. In this project, we aimed to preserve
these traditional folk art utilizing information and communication technology and properly support successors of local tradition. By creating “CG Animated Educational Material”, measuring and archiving
the movement and actions via motion capture, we aim to establish valuable methods to support the local tradition of communities and to pass the individual knowledge on to the next generation.

Local folk art and culture reflects the environment as well as history of the region, and is considered to be a treasure of communities which has to be succeeded. Our project has so far digitally archived tra-
ditions of communities in Tohoku, such as the Kagura (Shinto theatrical dance) in collectives, and supports the succession of these invaluable treasures.
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Motion capture of the Horyo Kagura.
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Process from motion capturing to the creation of CG animations.
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Motion capture of the Urahama Nenbutsu Kenbai.
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utilizing the atmosphere for example assumes its utilization

for disinfection of hands or sterilization of instruments at e.g. Tohoku University.

hospitals in emergency situations were medical resources Bl AP RARER
might be insufficient. Furthermore, in the course of JST’s HEBEEHOLY—DT
Cutting-Edge Research Center Project 2011-2016, we LE SRR ILELE

developed medical bio sensor technology at Tohoku Uni-
versity. The design of vibration-proof material aims for pre-
venting medical instruments, e.g. scalpels, to scatter during
earthquakes, and we also developed heat dissipating
materials for rugs to have effective measures against heat
at summer and to save energy at evacuation shelters. Fur-
thermore, in order to be able to respond to sudden health
condition changes of insured or senior citizens, we aim to
establish an easy system to continuously monitor the blood
pressure and hemodynamics of several people.
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Meeting of Tohoku
University’s Core
Technology Consortium
for Advanced Energy
Devices and AIST’s
Fukushima Renewable
Energy Institute.
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Strategic Research to Create New Green Materials Aiming for Energy Harvesting and Energy Saving (Advanced Institute for Materials Research)

The Advanced Institute for Materials Research (AIMR) has promoted world-leading research on materials science. In particular, we have focused on creating green
materials for energy harvesting, energy saving, and environmental clean-up. Based on our results and achievements, we aim to dramatically improve the efficiency of
solar energy usage (energy harvesting) as an aid to the reconstruction from the Great East Japan Earthquake. Aiming at highly efficient conversion of solar energy to
electric power, we develop new materials and design new devices to achieve high conversion efficiency. In addition, we will promote the discovery of new supercon-
ducting substances as well as elucidation of superconducting mechanism for electric resistance reduction (energy saving), and contribute to the recovery from the
disaster through materials research.
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After the Great East Japan Earthquake, members of Tohoku University actively participated in councils of central ministries and
provided recommendations as well as contributed policy suggestions for the support of the regeneration and reconstruction of the
region (reconstruction of cities and villages, decontamination, recovery from salt damage, counseling, verification of remains, etc.).
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