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Director Kenji Satake
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Earthquake Research Institute (ERI) was established in 1925, following the 1923 Kanto earthquake disaster, the worst
earthquake disaster in Japanese history. The mission of ERI since its beginning is to promote scientific research on earthquakes
and volcanic eruptions and to develop methods for mitigating related disasters. To achieve this goal, about 80 faculty members
with other staff of ERI conduct wide variety of research such as studies on the basis of geophysical observations in Japan and
abroad, structure and dynamics of the Earth’s interior which drive earthquakes and volcanic eruptions, multidisciplinary
research of science and literature on historical earthquakes with Historiographical Institute, real-time delivery and analysis of
large amount of seismic data using Science Information Network, earthquake hazard assessment by merging big data and high
performance computation.

To promote research on earthquakes and volcanoes, collaboration and exchange with domestic and international researchers
are essential. As a Joint Usage/Research Center of Japanese universities, ERI organizes various joint research projects and
actively conducts collaborative activities, including a nationwide “Earthquake and Volcano Hazards Observation and Research
Program” involving many universities and research institutes across Japan. As a research institute belonging to the University
of Tokyo, we also commit for developing human resource for next-generation researchers who contribute to the society.

Regarding the international collaboration, ERI has signed agreements with about 20 foreign organizations, and conducts or
participates collaborative research projects such as International Muography Cooperative Research Organization, Next-
generation Neutrino Science Organization, international marine geophysical observation networks such as Pacific Array. ERI
invites foreign researchers as visiting faculty or researcher, educates graduate or internship students from countries outside
Japan, and organizes international summer schools for both undergraduate and graduate students. Every year, more than 100
international researchers and students study in ERL

Our research outcomes are presented at scientific meetings or academic journals, but are also introduced to general public,
both domestic and international, in plain language. They will be posted in ERI website or published in newsletters. In addition,
ERI has open house every summer, and welcomes more than 1000 guests on that day.

The year 2025 will be ERI's centennial. All the staff and members of ERI will conduct the world-level research and their
feedback to society, and we would appreciate your support and cooperation.
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Earthquake Research Institute (ERI) was established on
November 13, 1925, two years after the Great Kanto Earth-
quake on September 1, 1923. At that time, ERI took over the
research project by the government committee which had
contributed to the development of the seismology in Japan
for over thirty years. In June 1928, it officially became an
institute of Tokyo Imperial University.

After World War II, the institute was re-established as one
of the research institutes of the University of Tokyo. As the
size of research expanded, ERI moved to the current location
in March 1970.

Following the nationwide cooperative Earthquake Predic-
tion Program that started in 1965 and the Volcanic Eruption
Prediction Program in 1974, ERI played a core role in bearing
the heaviest responsibilities for their implementation, as well
as serving as the central institute for fundamental geophysi-
cal researchers in Japan.

To promote cooperative projects, such as seismic and geo-
physical observations on land and in the ocean, ERI was re-
organized in 1994 as a shared institute of the University. The
reorganized ERI consisted of four divisions, five centers, and
two observatories providing positions for visiting professors,
and formulating the system for cooperative studies.

In April 1997, the Ocean Hemisphere Research Center was
established to develop and operate a global multi-disciplinary
network in the Pacific hemisphere consisting of seismic, geoe-
lectromagnetic, and geodetic observations.

With the completion of the new base-isolated building
(Building 1) in 2006, followed by the anti-seismic reinforce-
ment of the old building (Building 2), ERI's capacity to
respond to large earthquakes in Tokyo has increased.

In 2009, the Coordination Center for Prediction Research of
Earthquakes and Volcanic Eruptions was established to pro-
mote collaboration of researches of earthquake predictions
and volcanic eruptions.

In 2010, ERI was re-organized as a joint usage/research
center of Japanese universities for earthquake and volcano
researchers with four research divisions and seven centers
including the Center for High Energy Geophysics Research.
The new organization will enable ERI to provide flexible
framework for diverse and multi-disciplinary observational
solid earth sciences.

In 2012, Research Center for Large-Scale Earthquake, Tsu-
nami and Disaster was established in order to construct the
theory and develop the method of advanced numerical analy-
sis for conducting the research for forecasting large-scale
earthquake and tsunami.

In 2014, ERI has started to join hands with the Disaster
Prevention Research Institute, Kyoto University, which is the
joint usage/research center for integrated disaster science
concerning natural disasters.
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Research Divisions / Research Centers

M Research Divisions
Division of Theoretical Geoscience

This division engages in theoretical modeling researches
based on fundamental principles of mathematics, physics,
chemistry and geology to understand phenomena related to
seismic and volcanic activities.

Division of Monitoring Geoscience

This division engages in research through measurements
and analyses of various physical quantities to understand
seismic, volcanic and other activities of the Earth's interior.

Division of Earth and Planetary Materials Science

This division engages in research based on information
about chemical and physical properties of materials to under-
stand the processes that take place in the Earth and plane-
tary interiors.

Division of Disaster Mitigation Science

This division engages in the investigation and prediction of
strong ground motions and tsunamis caused by earthquakes.
It also carries out basic studies of earthquake engineering,
aimed at mitigating disasters from such phenomena.

M Research Centers
Earthquake Prediction Research Center

This center carries out research projects for comprehen-
sive understandings of earthquake phenomena and improve-
ment of forecasting future earthquakes.

Volcano Research Center

This center carries out studies on various phenomena to
elucidate its elementary processes and fundamental princi-
ples, aimed to form the basis for volcanic eruption predictions.

Ocean Hemisphere Research Center

This center studies the Earth interior through the ocean
hemisphere, which has been an observational blind zone, by
deploying unique instruments originally developed. The goal
of such observational studies is to elucidate the movements of
the mantle and the core, which are the origins of various geo-
logical phenomena such as earthquakes and volcanic erup-
tions, and its driving forces.

Center for High Energy Geophysics Research

This center dedicates efforts to cosmic ray imaging of vol-
canoes, faults and global earth with high-energy particles
such as muons and neutrinos.

Research Center for Large-Scale Earthquake, Tsunami and
Disaster

This center studies large-scale earthquakes and tsunamis
as well as urban area disasters making full use of supercom-
puters. By advancing numerical simulation of earthquake
hazard and disaster, this center seeks to provide exclusive
information about possible earthquake disaster, so that
suitable counter measures will be taken.
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B Science Management Centers
Coordination Center for Prediction Research of Earthquakes
and Volcanic Eruptions

This center is responsible for coordination and planning of
national and international research projects on predictions of
earthquakes and volcanic eruptions.

Center for Geophysical Observation and Instrumentation

This center is responsible for maintenance, management
utilization and support for observational, technical and analyt-
ical facilities and analytical instruments belonging to ERIL
This center also engages in intensive researches based on
geophysical observations on land and sea, developing new ob-
servational techniques and instrumentation.

Earthquake and Volcano Information Center

This center is responsible for collecting, organizing, archiv-
ing and sharing seismic and volcanic data, and works on
forming and operating nationwide information and distribu-
tion basis. Research activities include development and tech-
nology transfer of earthquake information system, studies on
seismicity and its forecast, giant earthquakes and tsunamis of
present and past, geothermal and hydrogeological studies of
Nankai trough seismogenic zone.
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Technical Division supports technical aspects of a wide range
of research activities undertaken in ERI according to research-
ers’ requests. To keep tight communication and exchange on job
information within the technical division, morning meeting is
held every day. For technicians at distant observatories, TV
communication system is effectively used. We hold three-day
workshop every year with many technicians who work on
earthquake and volcano field observations, data analysis, etc, in
universities and research institutes in Japan, in order to ex-
change their ideas, skills, tips for observation and experiments
for the purpose of improvement of technician skill levels.

1) Technical Supporting Section for Observational Research:

Provide a wide range of technical support for installing and
maintaining observation systems and instruments at ERI's
observatories and permanent/temporal field stations operat-
ing both in land and sea areas. Technical supports for emer-
gent field observations at the times of large earthquakes or
volcanic eruptions are also important activities.

2) Laboratory for Development, Analysis, Experiment, and

Observational Information:

The subsection for research instrument development supports
observational and experimental research from technical view-
points by manufacturing and developing prototypes, as well as
maintaining and operating experimental instruments. This subdi-
vision also accepts requests related to machining, electronic cir-
cuit assembly, and technical consultations. The chemical analysis
subsection supports the chemical analyses of volcanic rocks and
synthetic samples, and is also responsible for maintaining related
analytical equipment. The experiment subsection provides tech-
nical supports to experiments conducted in ERI. The subsection
for observational information maintains a fundamental network
for observation data distribution and the ERI computer system.
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The ERI library specializes in the fields of seismology,
physics of the Earth and the planets, geology, volcanology,
and earthquake engineering. We also archive collections of
antiquarian books and illustrations related to natural disas-
ters, such as Namazu-e (catfish drawing). Indexes and images
related to these collections are available from the ERI library
database on the website. Our publication, “Bulletin of Earth-
quake Research Institute” is also available from the UTokyo
Repository website.
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HIEH~&WBEH 9:00-17:00 (12:00-13:00 =k <)
F—24L~X— http//www.erlu-tokyo.ac.jp/tosho

Books 22,349 Japanese volumes and 37,009 foreign
volumes

Scientific 1,223 Japanese serial titles and 1,297 foreign

magazines serial titles

Maps Geological, topographic, and fundamental
bathymetric maps around Japan. Fundamen-
tal land utility maps of Japan and others; a
total of about 20,000 maps

Archives 600 titles, including historic Japanese draw-
ings such as “Namazu-e” and “Kawaraban”

Photographs | 3,000 photos from the Kanto earthquake, the
Niigata earthquake, the 1906 California
earthquake, and others

16 mm films, |50 titles

videos

As of April 1, 2018
Opening

Monday~Friday 9:00-17:00 (except 12:00-13:00)
Library website
http://www.eri.u-tokyo.ac.jp/tosho/index-e.html
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Fig.1 [Minamitemmacho Sanchome Shihogura-no-zu] lllustration of “Ansei Kenmonshi” Ansei Edo earthquake 1855, Japanese
woodblock print, color, 23.3 X 30.1 cm, Covering two facing pages.
The Ansei Edo Earthquake, which occurred on the evening of 11 November, 1855 (2 October, Ansei Japanese year 2), caused
extensive damage to Edo and its surrounding area. The earthquake was an inland earthquake, and its epicenter was directly
under the area where Tokyo now stands. It caused serious damage to lowland areas, such as Honjyo and Fukagawa, while
minor damage was observed in elevated areas, such as Aoyama and Komagome. A fire, which broke out and spread
immediately after the earthquake, caused over seven thousand fatalities. “Ansei Kenmonshi,” a woodblock print published soon
after the earthquake, illustrates the event and bears a description. “Minamitemmacho Sanchome Shihogura-no-zu,” a picture
illustrating one of the most famous entertainment districts in the Edo era, shows a fire-resistant merchant house facing a
crossroads, which was damaged by the earthquake but did not collapse. However, townhouses including this merchant house,
were destroyed by the fire that occurred immediately after the earthquake.
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BRI M oo MR T B A Prof. KOYAGUCHI Takehiro
Division of Theoretical g BRI AR Assoc. Prof. KAME Nobuki
Geoscience HEHdZ |V % | HEREERATS Assoc. Prof. NISHIDA Kiwamu

HEH % S0 Hi— |(EHEZSY) VT Assoc. Prof. IMANISHI Yuichi
HERETH AT FE AR HEHIZ gy IR | HiEER R A Assoc. Prof. NAKATANI Masao
Division of Monitoring HEZ % MH RE | ZREMBERY Assoc. Prof. WATADA Shingo
Geoscience B % AR WDG | HOERBLNAR S B 5 Assist. Prof. TAKAMORI Akiteru

B # Wi g | EIh Assist. Prof. RYUICHI Nishiyama

o AR L (WEYAFIZR Prof. IWAMORI Hikaru

o |IE T HERNTEI MR Prof. TAKEI Yasuko
YRR e H o R B HERAb - Prof. NAKALI Shunichi

HEHIZ PR EHE | AT — I VER - EREL A Assoc. Prof. HIRAGA Takehiko
Division of Earth and degde |kl W |[RURF Assoc. Prof. YASUDA Atsushi
Planetary Materials Science |y ™y ™y oy [mskieor Assist. Prof. | SAKATA Shuhei

B # =il vk | AR ERR A R Assist. Prof. MIURA Yayoi

B # =8 BR | EBRELY Assist. Prof. MIBE Kenji

o it it i 3% 27 Prof. KUSUNOKI Koichi

B R R o ES Prof. KOKETSU Kazuki
KERF RO TR Prot. FURUMURA Takashi
Division of Disaster G fegds | = AR |REBHES Assoc. Prof. MIY AKE Hiroe
Mitigation Science B %% fRE BRA (HWELS Assist. Prof. IIDA Masahiro

WHEE W B i b7 7 R ERse | Y HARADA Tomoya

LSS g B HhBRFE R SF Prof. UYESHIMA Makoto

B |EE AR R Prof. SATO Hiroshi

% o |Tm ® ;’Eﬁﬁgfw’%? P MBRERRE HIRATA Naoshi

E/QE [1TL A % S 2 Prof. YAMANO Makoto

it S VN | i R b A ol G A ol =/ 4 S Assoc. Prof. ISHIYAMA Tatsuya
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HEXIZ e e RS ENTZE Assoc. Prof. KANO Yasuyuki
Earthquake Prediction e Assoc. Prof. | MOCHIZUKI Kimihiro
Research Center —

B # WY R | 7L — M Assist. Prof. KURASHIMO Eiji

B #% I e SRk bR K LA Assist. Prof. NISHIYAMA Akihito

B # W MRS T Assist. Prof. FUKUDA Junichi
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¥, BRI T —23E LRRTICEUET (FT -, 2017).
Positions of Nishinoshima (left) and OBSs around Nishinoshima
(right). Left: Nishinoshima belongs to Izu-Ogasawara volcanic
arc system. Right: Squares indicate positions of LT-OBSs.
Bathymetry was obtained by JCG (Morishita et al. 2017).

AzERLEER
(CEAIf ETHRA
i OREAHAR
BEMEET (2016
F£10 AB).

Long-term pop-up type
ocean bottom seismom-
eter on the deck of re-
search vessel was waiting
for deployment (October
2016). Background is
Nishinoshima volcano.
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Monitoring of Nishinoshima volcano using ocean bottom seismom-

Nishinoshima in Izu-Ogasawara started erupting in Novem-
ber 2013, and the island size increased. Continuous monitoring
is important for study of the formation process. Since it is
difficult to make continuous observations on a remote uninhab-
ited island, we started seismic observations near Nishinoshima
using ocean bottom seismometers (OBSs) from February 2015
to May 2018. Our OBSs have a recording period of 1 year, and
recovery and re-deployment of OBSs were repeated to make
continuous observations. The OBSs were deployed with
distances of less than 13 km from the crater. Events with
particular characteristics were frequently recorded during the
eruption period and are estimated to correlate with the release
of plumes from the crater by comparison with temporal on-site
records using a video camera and microphones. We estimated
the number of events using the amplitude average of records
to monitor volcanic activity. There were approximately 1800
detected events per day from February to July 2015. The
number started to decrease from July 2015, and reached less
than 100 per day in November 2015. The surface activity of
the volcano was estimated to have ceased in November 2015.
Characteristic events began re-occurring in the middle of April
2017. The number of events reached approximately 1400
events per day at the end of May 2017. Seafloor seismic obser-
vations using OBSs are a powerful tool for continuous monitor-
ing of island volcanic activity.

4 BAMD SZEEK
EEROEZEAL
(2015 %10 B).
Erupting Nishino-
shima volcano from
the research ship
(October 2015).
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RSNB3BZEXILDEENEZRLTVBEEZSNTHY, 2013 F
o EENL, 2015 F 11 BIC—EBRIELECERDhHPUET.
Nishinoshima volcano activity from March 2015 to May 2017 esti-
mated by LT-OBS observations. Upper: the average durations of
events detected in 1 day. Lower: the accumulated number of de-
tected events in each day. The number of events is considered to
be an indication of volcanic activity on Nishinoshima. A volcanic
activity from 2013 was estimated to be halted in November 2015.
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Chemical composition measurement of deep Earth using Hyper-

Neutrino, which is a kind of elementary particle, rarely
interacts with material, therefore it can easily penetrate
entire Earth. Neutrino is very light, but it has tiny mass.
Because of its tiny mass, neutrino will change its flavor
during propagation (neutrino oscillation). This phenomenon
was discovered by Super-Kamiokande, and became widely
known by the novel prize of Pf. Kajita of Institute of Cosmic
Ray Research, on 2015.

The neutrino oscillation probability is uniquely determined
by, the mass difference of neutrinos, neutrino oscillation
parameters, energy of neutrino, flight length, and the electron
density of the media. If one measures the neutrino oscillation
probability by angle and energy, electron density distribution
of deep earth will be obtained. Furthermore, by combining the
matter density distribution measured by seismic wave propa-
gation etc. with the electron density distribution measured by
neutrino oscillation, the distribution of the average chemical
composition inside the Earth also can be measured.

By applying the neutrino oscillation to geophysics in this
way, we can measure the chemical composition of the deep
earth in principle. However, the current existing detectors
cannot measure it in actual. Super-Kamiokande is still too
small for this measurement.

Hyper-Kamiokande is the next generation neutrino detector
and successor of Super-Kamiokande. Its fiducial volume is 8
times larger than Super-Kamiokande, and it is endowed with
high energy and angular resolution. By using Hyper-
Kamiokande, it is known that the chemical composition of the
Earth’s liquid core will be limited from previous studies.
Hyper-Kamiokande is pledged to be constructed from 2020,
and many elements of it are being designed and developed.
Earthquake Research Institute is also involved this project.
The day is coming soon that the chemical composition of
deep Earth can be measured applying the neutrino oscillation.

wIOPLEERT S, 0FBEFANIDOI2—Za—Y
/D, WEHRAMTOREER. F- &, ThtThIaz—
Za—bU/ELTHEENDHER BEF=-a—btJ/EL
THREShZHEERERT. R - SREThTh, HBERE
BOP#BOES, SRDEEERT.

Upper: Oscillation probability of 4 giga-electron volt mu-neutrino

penetrating the center of the Earth. Red/green represents
the probability which the neutrino is detected as mu-/elec-
tron neutrino. Solid/dashed line represents for the case
that the Earth’s liquid core is consists of iron/rock.
NAN—HAIAHTOERE. NAN—HIFHCTFTIEE
ERAOZREHEECTCHH 5.

Lower: Schematic view of the Hyper-Kamiokande. Hyper-Kamio-

kande is the world largest excavation project, also.
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Pacific Array begins
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Fig.1 Conceptual image of Pacific Ar-
ray. Unit arrays are schematically
shown by spirals. Stars indicate
observation points deployed in
2018 (US1a in May, and Oldest-1
in November). Past or existing
deployments are indicated by
black dots. Those named ones
are future array candidates. US1b
is already planned.
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“Pacific Array” is an array-based array observation initia-
tive with one unit array consisting of dozens of ocean bottom
seismometers and/or electromagnetic sensors. The recent
innovation of the ocean bottom observation and analysis have
made it possible to determine the seismic velocity (including
azimuthal anisotropy) and electrical conductivity structure
right beneath the array, from Moho to the asthenosphere, by
an observation period of one or two year(s). By doing such
array observations at various sites beneath the ocean, it
became possible to effectively cover the vast Pacific Ocean,
where geophysical observation is highly limited, to elucidate
the mantle structure underneath, as well as 180 million years
of dynamics and evolution of the Pacific plate. Under interna-
tional cooperation, the first step of the magnificent observa-
tion plan was taken in 2018.

Observations in the first stage of Pacific Array were initiated
as Japan-South Korea cooperation and by the US team in two
areas of the Pacific Ocean. Japan-South Korea array, referred
to as the “Oldest array”, was deployed beneath the Earth’s
oldest sea-floor; 12 broadband OBSs and 7 electromagnetic
sensors (OBEMs) were deployed in November, 2018 in an
area about 1000km east of the Marianas. We aim to contrib-
ute to the overall plan of the Pacific Array as a unit array,
and to elucidate the dynamics of the birth of the Pacific plate
and to verify the the plate evolution models. The US array
(USla) is deployed in May, 2018, in the central Pacific Ocean
region, aiming at imaging the sub-lithospheric small-scale
convection in the asthenosphere. The data will be shared by
the international community after some moratorium period.

Pacific Array 2018
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Integrated Program for Next Generation Volcano Research and

After the phreatic eruption at Ontake volcano in 2014,
“Integrated program for next generation volcano research
and human resource development” has started in November,
2016 and is planned to be conducted for 10 years, which is
sponsored by the Ministry of Education, Culture, Sports, Sci-
ence and Technology. Most stunning point is the integration
of a volcano research projects and human resource develop-
ment to mitigate volcanic disasters from a long-term stand-
point. The target of the research project is to propose new
methods for evaluation of volcanic hazards from the following
developments: Comprehensive data exchange system, new
observation technique and data processing methods, predic-
tion of volcanic eruptions based on eruption history and
simulation, and provision methods for volcanic disasters. In
the human resource development program, ten universities in
collaboration with other five universities and four national
institutions construct a consortium for education of post
graduate students, and jointly give lectures on volcanology
and practical trainings concerning on volcano observations as

N . well as geological surveys. See in detail: http://www.kazan-
AT MATT. #F#L<IE  http//www.kazan-pj. piip
i/ BIELIZE .
r— Volcano Research Program for Mitigation of Volcanic Disasters N

Theme B: Development of volcano
observation technique and data

Theme C: Development of prediction
method for volcanic eruptions

Theme D: Development of provision
methods for volcanic eruptions

analysis methods

B-1: Tomographic images of volcanoes
using cosmic ray

B-2: Remote sensing technology to
measure ground deformation and surface
conditions by raider and optical imager

C-1: Prediction technique of eruption
by analyzing volcanic ejecta

C-2: Prediction of the eruption sequences
using event tree diagrams based on
eruption history with magma evolution

C-3: Volcanic hazard evaluation using

D-1: Application of unmanned aerial
vehicle for real-time monitoring of
volcanic disaster

D-2: Real-time prediction of volcanic
ash fall hazards

D-3: Mobile information tools for

B-3: On-site chemical and isotope analysis \ numerical simulations y provision of volcanic disasters )
techniques of volcanic and hot spring gases
N
B-4: “{'“'t"d'sc'p“",a';y :"d [ENESEREE Theme A: Development of data exchange system for volcano observation data
\to SStmSSpotentisicHEptions Yy, Steering function of the whole research project
Q < 4

»

Mutual collaboration
Field training, Research assistance,
Post-doctor fellows, Research meetings

¢

Consortium of Human Resource Development

Tohoku Univ.

Kobe Univ.

Postgraduate
students

Hokkaido Univ.

Yamagata Univ. Volcanology,

Intense courses on

Postgraduate

Practical trainin
J Students

Fieldworks at inland

Kyushu Univ.
Kagoshima Univ.

Tokyo Univ. Geophysics, Geology, volcanoes (Collaborators)
Tokyo Tech Geochemistry, Disaster Field trips to oversea Five Universities
Nagoya Univ mitigation engineering, | | volcanoes ,
Kyoto Univ. . Lecturers Social sciences, ... Lecturers  MRI, GSI, NIED, AIST

1 RERKLUHAR - AMBERTOY 27 MEIER

Fig.1 Schematic diagram of the integrated program for next generation volcano research and human

resource development
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a) Overview of city
model

[!‘?

,.

b) Location of underground structure

d) Displacement response of city
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Enhancement of solid earth science simulations by combining
artificial intelligence with high-performance computing

Numerical simulation is useful for analyzing dynamic/static
solid continuum problems with inhomogeneous nonlinear/
linear response in solid earth science problems; however, due
to its large domain size and required resolution, the cost for
conducting three-dimensional simulation becomes huge for
assuring quality of results (numerical convergence of the
solution). Thus, high performance computing methods based
on computer science and computational science have been
developed for analyzing these solid earth science simulations.
In this research, artificial intelligence methods are combined
with high performance computing methods to enhance large
scale solid earth science simulations. For example, by using
an artificial intelligence enhanced method on the Summit
supercomputer (USA, ranked fastest computer in the Nov.
2018 ranking) with the most recent computer architecture,
we can achieve 25.3-fold speedup from standard method, and
3.99-fold speedup from state-of-the-art method without artifi-
cial intelligence. This enables fully coupled three-dimensional
ground, underground structure, and over-ground structure
seismic response simulation within reasonable timeframe (Fig.
1). This research was selected as 2018 Gordon Bell Prize Finalist,
which is one of the most prestigious prizes in high perfor-
mance computing. High-performance computing research
conducted at Earthquake Research Institute was also selected
for Gordon Bell Prize Finalists in 2014 and 2015; continued
recognition in highly competitive high-performance computing
field can be considered as a notable achievement. More cases of
larger simulations are required to reflect uncertainty informa-
tion of structure models and input scenarios as well as conduct
data assimilation. Thus, continued research in combining
artificial intelligence with computational science and computer
science is expected to enable such simulations in the future.

c) Close up view of city model

e) Displacement response of
underground structure

1 SMHREFEEATMEOMEICKYIMRENAFHEFEEFEI LT, SHTEATORZI VM - THEEY - B
EYOFEM=RTERMBLERITPERETEDLDICHRYELE.

Fig.1 Highly costly three-dimensional seismic response analysis of ground, underground structure, and over-ground
structure is enabled by combining artificial intelligence methods with high performance computing.
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A new system to evaluate building safety soon after a destructive

In order to avoid human loss due to catastrophic earthquakes,
Japan has one of the most sophisticated seismic building code
with high demand. The damage of the buildings in Japan is
therefore limited during rather strong earthquakes, which can
cause devastating damage in other countries. However, an
earthquake of which level exceeds the demand in building code
may cause severe damage to the buildings in Japan. Rapid in-
spection of residual seismic capacity of the buildings is required
to avoid further damage to the buildings due to an aftershock.
For the buildings with enough residual seismic capacity, the
rapid inspection is also required to reduce the number of refu-
gees. Especially city halls, hospitals, shelters and etc., which is
demanded continuous functionality right after an earthquake,
need to be evaluated rapidly. The current Japanese rapid inspec-
tion system is, however, based on the visual investigation by en-
gineers and it takes time. Recent earthquakes also revealed that
the visual inspection is impossible for high-rise buildings.

In order to overcome the existing problems, a research pro-
ject to develop a real-time residual seismic capacity evaluation
system is ongoing. The system combines the building structural
monitoring and a new seismic design method to evaluate the
seismic performance, which simplifies the complicated nonlinear
multi-degree-of-freedom response down to the nonlinear single-
degree-of-freedom response. The proposed system can evaluate
the damage level soon after an earthquake and predict its level
during a strong aftershock. The system requires about one ac-
celerometer on each floor as shown in Figure 1, and no modeling
of the building is required. A single nonlinear relationship be-
tween representative force and displacement is derived from
the measured accelerations and its damage level is evaluated
with the relationship as shown in Figure 2. The objectives of the
current research work are to confirm the validity and accuracy
of the system with instrumented buildings and large scale shak-
ing table test and to improve it if needed.
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Various types of vibration data contained in
the “Seismic big database”.
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iSeisBayes: Integration of the next-generation seismic observa-
tions and the forefront of Bayesian statistics

More than 1,000 seismographs have been in operation in
Japan, such as High Sensitivity seismograph Network (Hi-net)
and Metropolitan Seismic Observation network (MeSO-net).
In addition to high-quality data acquired by the conventional
seismic networks, various types of vibration sensors in
infrastructures, lifelines, and smartphones are generating
medium-/low-quality records of ground motion. “Seismic big
database” that integrates such hetero-quality data will be
available in the near future. This next-generation dataset will
improve our understanding of the physics of earthquakes and
contribute to the earthquake disaster prevention and mitigation
through automatic hypocenter determinations with high-
precision and seismic wavefield reconstructions. For compre-
hensive utilizing the big database, analysis methods based on
cutting-edge mathematical techniques, such as Al technology,
are required. Our JST CREST project that launched in 2017
aims to develop such methodology for seismic data processing
with the forefront of Bayesian statistics through collaboration
with Graduate School of Information Science and Technology,
the University of Tokyo. We will establish innovative algo-
rithms for seismic data analysis.
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around the Sea of Japan
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Integrated Research Project on Seismic and Tsunami Hazards

Devastating damages caused by the 2011 Tohoku-oki earth-
quake posed more tsunami and seismic hazards to other
coastal regions in Japan and urges intense efforts to shed
more light on them. To estimate quantitatively Tsunami and
seismic hazards along the coastal area of the Sea of Japan,
which has been repeatedly damaged by historic large earth-
quakes and tsunamis though distribution and geometries of
offshore active faults remain less understood, a new research
project funded by MEXT, “Integrated Research Project on
Seismic and Tsunami Hazards Around the Sea of Japan” has
begun since FY 2013. This science oriented research project
includes onshore-offshore deep seismic reflection profilings to
obtain geometries and distributions of seismic source faults,
long-term offshore seismic observation by use of ocean bottom
seismometers to reveal lithospheric structure of the Sea of
Japan, and reevaluations of focal mechanisms of the past
large earthquakes and historical documents. Our work sug-
gests the presence of previously unrecognized faults, and
survey results have contributed to construct fault models and
numerical calculation of Tsunami and seismic hazards of this
region. In addition, outreach program focuses on sharing
state-of-the-art knowledges obtained by this project to local
governments and communities.

2013-19 FE DR EMERERR (L)
ERRTEENEERS R EERER
m ().

Seismic lines in FY 2013-18 and depth
converted seismic section across the
Ishikari plain.

East
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(A) Calculated maximum
heights of tsunamis associated
with the 1993 Hokkaido Nan-
sei-oki earthquake. (B) Long-
term pop-up type ocean bot-
tom seismometers for seismic
observation to reveal the litho-
spheric structure beneath the
Sea of Japan.
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Science of Slow Earthquakes
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An earthquake is an underground fault slip. While a regular
earthquake is a rapid slip with generation of shaking, slow
slipping phenomenon associated with slow or no vibration has
been detected by dense seismic and GNSS observation networks
in Japan since around 20 years ago. This phenomenon is called
“Slow Earthquake,” firstly detected around the Nankai trough
megathrust seismogenic zone in southwest Japan. Similar
various slow earthquake phenomena also occur at some sub-
duction zones along the Pacific Rim. Slow earthquakes seem
to have potential to be connected with megathrust earth-
quakes. Therefore, five-year research project, “Science of
Slow Earthquakes,” has been started in 2016 as a Grant-in-Aid
for Scientific Research on Innovative Areas supported by
MEXT/JSPS.

In order to clarify the modes, environment, and occurrence
mechanisms of slow earthquakes, we organize nation-wide
multi-faced research groups centered on the ERI through
multi-faceted approach combining not only geophysics and
geology, but also geology and nonequilibrium physics.

Especially, we put effort into globalization of the slow
earthquake research field. We have collected many catalogs
of various slow earthquakes in the world and constructed a
data base WEB system in English which is available world-
wide. Also we organize international workshops within Japan
annually and overseas, such as in New Zealand and Chile,
where interesting slow earthquake activities have been ob-
served. Additionally, we invite many researchers from abroad
and dispatch many young Japanese researchers including
graduate students to overseas research institutions in order
to promote research exchange.
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Earthquake and Volcano Hazards Observation and Research
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Coordinating Committee of Earthquake and Volcanic Eruption Prediction Researches
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Earthquake and Volcano Hazards Observation and Re-
search Program II is one of the national scientific research
programs that are authorized by Council for Science and
Technology, Ministry of Education, Culture, Sports, Science
and Technology. We start this five-year scientific program in
2019 in cooperation with national universities and institutes
for understanding mechanism of earthquakes and volcanic
eruptions. In response to the devastating 2011 Tohoku earth-
quake of magnitude 9, the program enhances the studies on
massive earthquakes and major-scale eruptions that occurred
prior to the history of modern observation with the help of
historical science and geology and advances the earthquake
and volcanic eruption studies to a part of disaster science in
collaboration with disaster-related engineering fields and
human and social sciences. The Coordinating Committee of
Earthquake and Volcanic Eruption Prediction Researches
(CCEVPR) was established to collaborate on promoting the
scientific program. Member of CCEVPR consists of the heads
of research institutes of national universities and the repre-
sentatives of universities and institutes concerning seismology
and volcanology in Japan. In 2010, ERI was re-organized as
the Joint Usage/Research Center for earthquake and volcano
researches, and CCEVPR was required to play a more impor-
tant role for collaborating closely with nationwide researchers.
CCEVPR includes the Planning Committee, Program Promo-
tion Panels and Financial Committee to promote the researches
that are carried out in cooperation among universities under
the national scientific program. The Planning Committee also
holds symposia to discuss the achievements of the researches.
Recent scientific results of the program include seismic
activity after the 2018 Hokkaido Eastern Iburi earthquake
(M6.7) (Fig. 1), eruption sequence of Kirishima Shinmoe-dake
(Fig. 2). The official WEB site of CCEVPR is http:// www.eri.
u-tokyo.ac.jp/YOTIKYO/index.htm.

X1 2018 FitimEBRREHEICH T2 EAKEEHAS
CRESM. 201859 A 6 H, MEIRMAREB T
= (M6.7) PHEL, EENCEE7ZHALEL
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hZ L7/ (Katsumata et al., 2019). BREFEBEI&(L,
FI77A4CBRAREELCTLA—FBAEI =
TY (EEEEHAS @, THEHAS  +). KHES
BOED, h—NyTU—PKBEM/NRILTHEE
SEELE RESTE1HOFERTIELEL, B
DE,PLEDEHEELEDTY.

Fig.1 Distribution of hypocenters observed after the 2018
Hokkaido Eastern Iburi Earthquake of M6.7. We
deployed 25 temporary seismic stations in the
focal area immediately after the mainshock,
continued the aftershock observation for about two
months, and recorded lots of events successfully
(Katsumata et al., 2019).
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Fig.2 Eruption sequence of Kirishima Shinmoe-dake from October 2017 to April 2018. On October 11, 2017, an eruption
occurred following ground tilt and volcanic tremor that suggest fluid movement to the shallow part directly beneath
the crater. From two days before the eruption to March, 2018, we detected a weak volcanic tremor activity with
changing amplitude and depth, directly beneath Shinmoe-dake. During March 2018, eruptions with eruption columns
higher than 3000 m frequently occurred, and explosive eruptions continued to occur until late June.
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Making use of scientific results of seismology and volcanol-
ogy for earthquake and volcanic eruption disaster mitigation
is the main goal of Earthquake and Volcano Hazards Obser-
vation and Research Program, which started in 2014 as a five
year national scientific research program. ERI started cooper-
ative researches with the Disaster Prevention Research
Institute (DPRI), Kyoto University, which is the Joint Usage/
Research Center for natural disaster reduction research to
cooperate with researchers of disaster-related engineering
fields and human and social sciences. ERI and DPRI estab-
lished the Coordinating Committee for Joint Research for
planning the joint researches and evaluating research propos-
als. The Committee called applications on an annual basis,
and is promoting interdisciplinary, cooperative research on
source modeling for disaster risk assessment of megaquakes
(Fig. 3) as strategically defined joint research projects.
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Collaborative Research Organization for Historical Materials on

The Collaborative Research Organization for Historical
Materials on Earthquakes and Volcanoes has been established
between the Earthquake Research Institute (ERI) and the
Historiographical Institute at the University of Tokyo. Several
researchers join the organization from ERIL In this interdisci-
plinary organization, historians and seismologists work
together to collect and compile historical materials, and develop
database that can provide long-term information about seis-
mic and volcanic activities in Japan. Such historical data are
essential for long-term forecasts of future seismic and volcanic
hazards.

Prototype of database (Figure) is available for long-term
seismic activity based on historical daily records widely dis-
tributed in Japan. We are trying to locate small and medium
earthquakes occurred in the past by comparing felt area on
the database with modern seismic intensity observations.

Researches on individual historical earthquakes are also in
progress. Damage distribution and liquefaction caused by the
1854 Iga-Ueno earthquake and editing process of Wakan-
Nendaiki are investigated. Seismic intensity derived from
damages of historical structures (cultural properties) caused
by recent earthquakes are examined to better understand
the relation between damage and seismic intensity for
historical earthquakes. Ideas from digital humanities such as
text mining are tested to improve the method of historical
earthquake studies.

We have regular seminar for discussion and hold symposi-
um for the public. The organization participates Earthquake
and Volcano Hazards Observation and Research Program.

The databases and latest topics are posted on the Web site:
http://www.eri.u-tokyo.ac.jp/project/eri-hi-cro/.

EarT

> e

F£10H2H (185511 A 11 H) O

<) IZHIRLTWET.

Figure Time and space distribution of felt earthquakes based on historical daily record database. Circles show loca-
tions where the 1855 Edo earthquake was felt, with their size proportional to the shaking strength.
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International Muography Cooperative Research Organization

Since 12 years ago when the University of Tokyo first used
muography to visualise the internal structure of volcanoes for
the first time with elementary particle called muons, this
technique has been evolving. The University of Tokyo still
holds the initiative in this field, and based on this advanta-
geous position, MUOGRAPHIX (the International Muography
Cooperative Research Organization) was established with the
cooperation of the Earthquake Research Institute with the
University of Tokyo Hospital, School of Engineering, Univer-
sity Museum (as of FY2019), and School of Science in order to
generate a global center for innovation in muography. The
ripple effect of this cutting-edge technology has been attract-
ing public attention, and thus if this technique can be expanded
beyond volcano-earthquake monitoring to incorporate radio-
therapy, underground/space resource explorations, and inves-
tigation of cultural heritage, muography can become a viable
solution to several next generation concerns. MUOGRAPHIX
promotes cooperation with industry and local governments
and addresses several global issues.

HEDEZD 3BT 2ERES K [NEWCUT]

Europe-Japan and Academia-Industry cooperative international laboratory called “NEWCUT”
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Fig.1 Countries from which visiting researchers are invited,
and institutions, with which ERI has academic
agreements.

International Research Promotion

The International Research Promotion Office was estab-
lished in April 2005 to promote international research activi-
ties of the Earthquake Research Institute (ERI). Since the
Asian-Pacific regions are in the area of geological disasters, it
is imminent to understand their mechanisms, toward their
forecast and mitigation. ERI has conducted the cutting-edge
researches on earthquakes and volcanoes in these regions.
The International Office promotes international research
cooperation through exchanges of researchers/students,
holding symposia and conducting urgent scientific surveys on
disastrous earthquakes and volcanic eruptions, under the
cooperation with related domestic and oversea institutes (Fig.
1).

Under our program for visiting researchers, we have invited
more than 230 researchers since 2005. The number of invitees
gradually increases to 20 per year (Fig. 2).

The International Office also promotes active interactions
such as workshops or summer-schools between institutes such
as Southern California Earthquake Center (SCEC), University
of Chinese Academy of Sciences (UCAS), Institut de Physique
du Globe de Paris (IPGP), Peking University School of Earth
and Space Sciences, and German Research Center for Geo-
sciences (GFZ), with which ERI has research agreements. In
2017-2018, we sent 2 lecturers to UCAS for their summer
school. In 2018, we sent a few researchers to Japan - Latin
America Academic Conference 2018 in Nikko, as a project of
the University of Tokyo Strategic Partnerships Program. ERI
also has participated in UTRIP (University of Tokyo Research
Internship Program) and SAKURA Exchange Program in
Science organized by JST (10-13 students each year since
2014) to invite undergraduate/graduate students from coun-
tries in Asia or other regions.

Visiting Researchers Invited?y International Office:

as — e e — =
2005-2018
© =
™ Long-term
ES _— — — — — — =
Short-term
o %5 —25— — — ————
5 — = —
20 20
19 19
18 17 18
B —] —
14 14 15 14

>
O » Q¥ Q¥
S S S S S

X2 EFETCBEULNEAZEHE - RS
Fig.2 Number of visiting researchers invited by the inter-
national office.
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Outreach and Public Relations
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Open lectures for media and public are held regularly.

REKEOF—T v NRUE
ERI Open House and Open Lecture are held during the Open Campus of the University of Tokyo.
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In viewing the importance of our mission to feedback our
research products to many people, we have been carrying
out various outreach activities. The Public Outreach Office
was first established in 2003 and has now been renamed as
Outreach and Public Relations Office in 2010. Our main roles
are to make the public outreach more effective and systematic,
and to grasp public needs to research activities and reflect
them to our research projects. In order to accomplish them,
the office has been promoting (1) public relations through the
web site, publication, and the media, and (2) public education
through open house and public seminar.

,,,,,, P l HhETRT R
Z1-ALy-

L D ? ? ~FH
| sEsomminmzer,

WRIMRFADSIFLMTEEZRBNTB/NTLy b, HR
BREDIPURTHEAD Z2—ALE—TFR%&HIT. —a—

AL B—=TFREEXFAT T AMRBERLTVET.

“ERI brochure” introduces research activity. “ERI News-
letter Plus (NLP)” has been published to introduce our
researches. NLP English digest version is also available
for international outreach.

d Gt EHRE - HR%E
BNhd28EZE
BRUZEL-.

A video for intro-
ducing earthquake
observation and
research was cre-
ated.

,’( and stablllze the seismometer
to get better data.

ABHNFESIIEITD
JT—-XHE
Exhibitions of ERI
in international ac-
ademic meetings.
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Education and Seminars
* KEREBSIUMRESE Table Number of Students and Research Fellows
PLH= == Ay 9
L[k X[ L = T %ﬂ?ﬁ%‘ﬂ ES o = ZREEE R O
Kbede | RFEBEFZEAE | ARFriFse4 oS SEAMFZE S SR
Rescarch Research JSPS Forei Adjunct
Graduate Students of g0 ]
Students of Research Research Research
Students Graduate
ERI Fellows Fellows Fellows
School

SERG214EB 2009FY 58 1 2 3 51 36

SRk 224F i 2010FY 66 2 2 4 56 36
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Education and research of graduate students

Earthquake Research Institute (ERI) accepts graduate stu-
dents and research students of Graduate School of Sciences
(Earth and Planetary Science), Graduate School of Engineering
(Civil Engineering and Architecture), Graduate School of In-
terdisciplinary Information Studies, and Graduate School of
Information Science and Technology (Mathematical Informat-
ics). Two foreign students also belong to Global Science Grad-
uate Course (GSGC). Professors of ERI belong to these gradu-
ate schools and undertake teaching and supervisions of
graduate and research students. ERI also accepts research
students of its own, similarly to those belonging to the gradu-
ate schools, and conducts teaching. Besides them, ERI accepts
special research fellows from Japan Society for Promotion of
Science (JSPS) and foreign research fellows, and research
students from private or governmental institutions.

Education at College of Arts and Sciences of The University
of Tokyo

Seminars are given to students of College of Arts and Sci-
ences at the Komaba campus by professors of various disci-
plines. ERI faculty members have been participating in this
seminar, and giving lectures including field practices. In
addition, lectures in the first-year seminar and the integrated
course are also given by professors of ERL

“Danwakai” and Friday Seminars

ERI holds a “Danwakai”, a monthly meeting where members
present their most recent academic and technical achieve-
ments, every third Friday of the month. Danwakai is open to
the public. On irregular Fridays, Friday Seminars where re-
searchers are invited from outside ERI to give lectures on up-
to-date academic topics are held.
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FZFE Chronology

4 Year

KIE 144F

1925

FEMFICHTE B Establishment of ERI

FEFN 24F

1927

ﬁi(ﬂiifﬁ BX[E Tsukuba Branch

IEFN 9%F

1934

Vel S FlTa% & Asama Branch

FEFN164F

1941

VLD SR BLIAIFTE B Enoshima Tsunami Observatory

HE AN 224

1947

T EE 2 ZZ B BLHIFTEX & Aburatsubo Geophysical Observatory

HEFn244F

1949

=/L

o 1 528 28 B A {& Matsuyama Geophysical Observatory

AR FN304E

1955

/Nt KL BT & Komoro Volcano-Chemical Observatory

HEFN344F

1959

G EK B e BRI TR 1 Tzu-Oshima Geo- -clectromagnetic Observatory

M FN354F

1960

FrE RSB E [2u-Oshima Tsunami Observatory

RN 364

1961

S L H 22 B LI FTRR i Nokogiriyama Geophysical Observatory

AP Fn384E

1963

Pl K ILIBLIPTER E Kirishima Volcano Observatory

FEFN394E

1964
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Re?lxame as Tsukuba Seismological Observatory and Asama Volcano Observatory.
Seismological Observatory

Establish Wakayama

AR Fn404E

1965

FUR NERBLHIET Je OSRRGHBLHI & o 2 — 2 ki

Shiraki Seismological Obsetvatory & Strong Seismic Motlon Observation Center

FEFN414E

1966

TNVE MR BB BT b OVEE A8 )N U ER LI ek
Yahiko Geophysical Observatory & Dodaira Selsmologlcal Observatory

AEFn424e

1967

WP B > & —, JE(ERUINER - M 2R W BT
Earthquake Prediction and Observation Center, Hokushin Geophysical Observatory

AR FN434E

1968

FRIRHS N HIER BT A% [ Kashiwazaki Seismological Observatory

HEFn444E

1969

& )1k 2 BB TR & Fujigawa Geophysical Observatory

FEFN454E

1970

/ \ /r 5 HURE XUBLHIPT X [ Yatsugatake Geo-electromagnetic Observatory

R Fn544E

1979

R TABLIIE S ¥ — (HMERTP B X — Ol - JL7E)

Earthquake Prediction, Observation & Information Center

HEFN594F

1984

BERE XK LBHIPTEXE Tzu-Oshima Volcano Observatory
(fﬁ#k%i&fﬁii\gﬁ(ﬁufﬁ FEREEEERFT OB - &)

E AN 54

1980

5 BRI HIFT R Shin’etsu Seismological Observatory

(itfm‘r'ikd Mg - MR IR BYBLHIET, AAIR BN EE(E'JF)T@F%E ED)

SRR 64

1994

FATIEITEC GEIRIAMHOTTERTICUGH) M OV @ b D Skl

Re—organization of the Institute as 4 divisions, 4 research centers, and 2 observatories

ok THE

1995

2 MRS B BT AR 1
Muroto Geophysical Observatory

Pk 9FF

1997

HEEERBLHIAF I8 2 o % —3% & Ocean Hemisphere Research Center

k1 84E

2006

VLD SR LI EE I Enoshima Tsunami Observatory closed

Ff214F

2009

R T AT TEHEE o 2 — %ﬂﬂi‘ikmﬂﬁk?%ﬂﬁ? et o & —
4 — % KUK T 2P FEE o & — 2o

Research Center for Prediction of Earthquakes and Volcanic Eruptions

T, KILME KT AT ZEHEdE &

k224

2010

SEEF - LFEPFELAIC S, B L O - 78 22—~

Re-organization to a Joint Usage/ Research Center with 4 Divisions and 7 Research Centers

244

2012

FLORHIERHL S PRI & o &7 — Rk
Research Center for Large-Scale Earthquake, Tsunami and Disaster
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Observatory Facrlrtres Operated by ERI Locations of Observatory Facilities
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0oro Observatory of Seismology and‘VoI
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Circles indicate epicenters of the earthquakes from Jan
1996 to Aug.2011.

Colors mean depth of the earthquakes. Red triangles
denote positions of active volcanoes.
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Seafloor Cabled Observatories operated by ERI
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The seismic and tsunami observation systems using seafloor optical fiber off Sanriku

REKEHEWTEAE, 1996 FIKT—TIVEFHAUZEERE - ZRBAD X7 L%, ZEAHICKELELS. RiER, Eift
LTHESLIVERT—2EMEL, iit/ﬁﬂiﬂbﬁwi&:ﬁﬁ@é/&’éﬁlﬁﬂLTL\ibf B, TORFRICEY, EEBIREL, BAEl
WehfLEL. ZORELBEZHEL, 2014 £ 4 Bh5lE, T—20OREZBEEALTOEY. 352, BAID®AIE - S XTFLEHD
=S, FILLWRT—TIVRBEME - BREBBI AT L%, 2015 £9 BICSKELEL. FIP AT ALK, T—2EEEHIEIS,
TCP/IP 2RWT, Y AT LOTURMDOER, RFFEEXZMICLSNEL, REDI AT LLIHEIARNTHEEFFRETT.

A seismic and tsunami observation system using seafloor optical fiber had been installed off Sanriku, northeastern
Japan in 1996. The continuous real-time observation has been carried out since the installation. In March 2011, the
Tohoku earthquake occurred at the plate boundary near the Japan Trench, and the system recorded seismic waves and
tsunamis by the mainshock. However, the landing station was damaged by the huge tsunami, and the observation was
suspended. ERI constructed a new landing station and resumed the observation in April, 2014. In addition, a new
seafloor cabled observation system was deployed in September 2015 to increase observation stations and/or replace
the existing system. The new system has advantages of low-cost, compact using the latest electronics technologies,
and a data-transmission redundancy by TCP/IP technology.

: ﬁ s - dZEFRXT—TIVRBERE - BREBA > AT LDME. FILER=AS, 1996 FIC
b . BREINAWEEFRFDOMAEEZ, ThZThRLET. BAIE, 2015 FICHEL -

AT LOBBELETY.

Position of the seismic and tsunami observation system using seafloor optical fiber

off Sanriku. Red circles and green triangles show positions of seismometers and

tsnami-meters of the first system, respectively. White circles denote positions of

observation nodes in the new system deployed in 2015. Lines show the cable routes.
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The landing station for the seismic and tsunami observation system
using seafloor optical fiber off Sanriku (Kamaishi, lwate Prefecture)
reconstructed in 2013.

42015 FICHB L AT — TV BRME - BRI
AT LDEHA/ — K.
Observation nodes for the new seismic and tsunami
observation system using seafloor optical fiber off Sanriku.
Each observation node has seismometers and tsnami-meter.

PEFERTART - T NVXBEMRBAS 7L 7
The seismic and tsunami observation system using seafloor 4
optical fiber off the east coast of Izu peninsula. =

BASEEEAEAEEMERANS X7 L4
The seismic observation system using seafloor optical fiber
southwest off Awashima in Japan Sea.
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Access to ERI
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10 min. walk from Nezu Station (Exit 1), Subway Chiyoda Line
5 min. walk from Todai-mae Station (Exit 1), Subway Nanboku Line
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Earthquake Research Institute, The University of Tokyo
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