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Greetings from the Director
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Director Kenji Satake

WREMFEITE, 1923 SO KRR #2048 & L C 1925 4EICR SN FE L7z, fRLMBE0 5 offidyid, #iiE - kil
B 2RI L, ZhoICEo TEBRTAREZRIKT A ETY. Zoflifiz 72772012, #80HD%
B2z, EWNAMNIBT 2 kA BIINC 2D CWFFE D13 A, HiEE - KINHG ORI L L TOHBRPHRE &R
FAF3I A, PRHEET & M L C OB R HEIC S 2 SCHBA I, FAERR v MU — 2 BRI L KB
BT—=FOVTNVE A LG - BN, Cy 7 r—F LR L 2 RA L EANY— FYille &, IRILWilgE %
froTwF 9.

2011 AE A ARKRESE S 10E2ME T Lz, Bkt RPN HEIC X > TARVBOR TR E {E{EL,
AANEITSTOMB L TV E S HENZEINE, WE - RIBHFo L FEAH - LFERRE S LT, EEOMEE
SEE iz, BERMWEIHE) HAVSOLERZEHL, ML TBY 3. T2 EoBHEICEoOW: [#E0)R
WICERBNT 5 720 OB (55 2 %) | %2, 5 - KINE K FORFER#ESIET 5 26 OEXFA K
ZOREMER, 103E < OWFERIEEN, H - i HEEKOEBEE & HI2EBLTEY 7.

2020 fEWEFEL g v F v 4V R JEGRE (COVID-19) D728, HEWIFEH OB R b COMA - B, FESZEH,
JRRT Y MY —FIEE D KEREERZTE L. £ OHE - IR - KEREAREETHERSL LI F—I1ISML
7213, FHHEMERPHMHRE b —E0EEWHE 21TV E Lz, FEEIICIE, B0 26 OBFZeR & a0 & R A
37, EAIZAER 100 % & B2 AAVE AT S - FEDSHEBINCHAA L 925 2020 SEIEBGR L E L. —h T,
PR—AT = VRA VI =V TAT SR F Y54V TEBL, BHELNVELOFITBMLTHEET L.

WREBIET COMIER BT — DM - TIHL 720, BO—BARLERZB U TO TR Y 7 —THIH 2000 £
BEOHDPEIMEINTBY E LA, 25563 2020 Fi1xmelct o4 AMbL, #HSFAEERT 714 7 Tiro 7z
D, BHREORTA#BECRELZYLTVIET. YA IRHBROEILE LR L OBKEDLT Y IF4 VT
TH92 8L oT, ZEDPSELDHIZBMLUTIEL 2 ENTE, MEEEOHLWRETRERY T L.

WFEWFFET I 2025 4\ CIZAI HR4EEZB 2 9. 4%, FAMaaFTOMRLNVOBEDEN, <0
BE2HLVETHENET TR, WEMETOBKES—LERoTHED LTIV 3. o ITH% - Zhh
EBFVWHL T E .

The Earthquake Research Institute (ERI) was established in 1925, following the 1923 Kanto earthquake, the worst earthquake
disaster in Japanese history. The mission of ERI since its beginning has been 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 a wide variety of research on topics such as the basis of geophysical observations in Japan and
abroad, the structure and dynamics of the Earth’s interior that drive earthquakes and volcanic eruptions, multidisciplinary
research of science and literature on historical earthquakes (in cooperation with the Historiographical Institute), real-time
delivery and analysis of large amounts of seismic data via the Science Information Network, and earthquake hazard assessment
by merging big data and high performance computation.

Ten years have passed since the 2011 Tohoku earthquake and tsunami disaster. This gigantic earthquake changed the stress
field of the Japanese islands, and the resulting postseismic deformation is still continuing. ERI, as a Joint Usage/Research Center
of Japanese universities on earthquake and volcano sciences, together with researchers from all over Japan, is monitoring and
studying the ongoing deformation. ERI also carries out a nationwide “Earthquake and Volcano Hazards Observation and
Research Program (the second program)” involving 26 universities and about 10 research institutes across Japan.

In 2020, the global COVID-19 pandemic significantly affected ERI's research activities in the field and overseas, international
exchange, and promotion and outreach. Most researchers and students now attend classes and seminars from their homes, and
remote working was also introduced for ERI technical and administrative staff. ERI has signed research agreements with 26
foreign organizations. In a normal year, more than 100 international researchers and students study at ERI, but only a few came in
2020. Instead, internship programs and summer schools were held online, and more people than usual attended these programs.

ERI usually welcomes about 2000 visitors to an open house in summer and laboratory tours by groups throughout the year.
In 2020, these activities also went online. Lectures by professors or laboratory experiments by students were presented online in
real-time, and YouTube videos on field surveys are presented on the ERI website. Discussion sessions on disaster management
with the media or government officers have also been held online, attracting more participants from all over Japan. These online
events are the new normal in public relations.

The year 2025 will be ERI’s centennial. All of ERT’s staff and members will conduct world-level research and feedback the
results to society in a new and more appropriate way. We would appreciate your support and cooperation.
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BB (LT, AP 13, KIE 124 (192349 9
H1HOMRRBE R & RIS, KIE 144 (1925 4) 11
H 13 HISAI S, £hE 30 RAESHYHAD M
TS IS EOMK L 723 B A0 TS T B 7 26 2 OB 36 B
1, ZOEERPICHIE O T34 (1928 4F) 6
ISR, IR (41 OB, ATFEASEN
L. AL, WAZEMBOBEIE LT, ZOEREEEDT:.

B R O 0 ¥ HE O BRI & R CAAD 24 4E (1949
) 5 H 31 I, EVFREREENHE S, KT
WHORFW R ORI & 7 o 72, kOB L Iz, E
NHOIFEDOHEEICDDEF LWL OXH o7, KT
S WHZE BB D BRI, WA 45 4F (1970 4F) 3 A,
PRFFRREPNCH LTy GRED 2 58) SERE S N7z,

PP EE R, AT IR - KINFE O R IE 2
1) &b, DYENZBT 2 HEEFH - KI5
Al EAE L C & 720 WS4 4R (1979 4F) BEIZIHbER
THBIE > 7 — 2SR B > & — 2o
N, EEORZEOHETHEIARD LB 7 — 7 Of
fi, BEPL RALSFICX AR DT ND L) Ik o7

EEORFD G THERES 5 MR TOBIM, 4R
B O 7 — 7 il Z N O IO KM 7 0y = 7 Mk
FED, RBUEHZER %2 H) RFI2DZERY, TR
6 4 (1994 4) 6 H, Aprid, SELEFEORTEZD,
4581, 5ty —, 2K EBNGRICEAL, 2512,
FHHBAZHER, KHOILFFIEHE D Fm Sz

PHC9AE (1997 4E) 4 HI2i, EWALomges & JtH
L CTHEERBUE O BRI ZES 5 HEIT, 72 (2 ER B
et > ¥ =35 L7

PR 18 4F (2006 4F) (i3, REHEEE AT AT E
(15fF) PR LT 5L EHIT, HAME 2568 OmME
SED AT b, BB L TRIBERAFEL LT b ke
B - BEJEAYT & BRI AR 5 7z

SR 21 4 (2009 4F), HUEEFANAEZE & KL T A
MDD —BOBED-DIZ, 2y —%UH LT, Hb
BB Pa et > 7 — & KINEX T mmFsE
R e ) (e Sl

R 22 4 (2010 4) 12, AP AxIE L[ R WESE AT
o, EEZEFEAA - EFEFERLE 2D, BT RV
F—FRFHERYEEWIEL Yy -2 GG 4N, T
Y F—IUHL L, SARRT S 2 B E R ER R 2
BN CRAK AR & o THEAET B4R & 72 o 72,

TRk 24 48 (2012 4F), WHAREXOEINZE T 2,
Hop b T b2 HIVE LT, S v B R i b7 % b
IR R 7R IR SCE TR 7E L >y — i S L7z,
(TR IR I ERR A JE 2 > 5 — 18R

K 26 4E (2014 4E) A OBIE L7z [HEORKICE
B3 % 720 OB KINBINDIZEETE | OHELED 72, Fh
KAFFEDIL LT B 5 KB K WFZERT & O [ THLT R
MDA S 7z,

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 (renamed as Research Center for Compu-
tational Earth Science in 2019) was established in order to
construct the theory and develop the method of advanced
numerical analysis 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
geological phenomena such as earthquakes and volcanic
eruptions, and its driving forces.

Center for High Energy Geophysics Research

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

Research Center for Computational Earth Science

Towards understanding and prediction of earthquake-
related phenomena, this center conducts researches such as
development of numerical analysis methods, high-performance
computational methods capable of using observation data, and
large-scale simulation methods.



MY AIATRX—D X hE2a—
BB R TR RHEEE > 2 —

HE2 KIS B3 2 2 ERY - EIRS B O L [FH
Wge70 Y =7 F OARW - %L BFET 20580 HEEZ
ToTWET.

HARREEE 42—

MR KR OV B A A 2 AT BB o ey - R -
W HAE MRS & BIIRRS: - POl sk 2179 & &
I, MR BEHEFE R 72 7% B O 72 9 D Bl
7E - HRAPEMIZE 2 HEE L T T

WEALERE 52—

BT — 7 HEOME - KINZE D B EHOINE - 32
fit, 7 — & JiEig e EE I A E S o % - EH,
TOHIELROFEN 217> T Ed. /2, HERH
VAT AORSEHIER B R, WEEE) & 0T,
AL BEOBEKMGE - Fi, milE 5 7HERENT
DOBRKBOWN TR EZRITH>TVET.

4

M 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
analytical facilities and analytical instruments belonging to
ERI This center also engages in intensive researches based
on geophysical observations on land and sea, developing new
observational techniques and instrumentation.

Earthquake and Volcano Information Center

This center is responsible for collecting, organizing,
archiving and sharing seismic and volcanic data, and works
on forming and operating nationwide information and
distribution basis. Research activities include development
and technology 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

Hflritig, HRASErE B A © OFFE IS U B -
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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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ERI Library

HRAFIEAT XIS I TR - KIS T 2030 720
OHEMHERETT. HWEHFEHNICEEORVWKEL 7 —
< & L7 he e EoM B AR S ORI B
THHRELERZZENMELTCVWET. IhH0HGE
W7 — 7 1% [HROT AT HF SRR E R T — & X —
ZJED|BELCTHF T, T2 MEFHEEHLELTVD
[ K EMZEFT# M| 12, UTokyo Repository (B
WRZEEMBEE Y RY M Y) XV &AL TwET

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 drawings). Indexes and images
related to these collections are available from the ERI library
database on the website. Our publication, “Bulletin of the
Earthquake Research Institute” is also available from the Uni-
versity of Tokyo Repository website.

Hif7dE FE 22662 M wEE 37,185 i Books 22,662 Japanese volumes and 37,185 foreign
MRk MRS 1227 F PEMERE 1307 F o \lf;lzu;njes TS TY R Fows
X WERK (LEHES). RN (H Scientific 227 Japanese serial titles and 1, oreign
SR SN . journals serial titles
jj&l?“ll%) (ﬁg)ﬁzli ((ﬁj“:%ﬁﬁ:)’ Maps Geological, topographic, and fundamental
LA (b7 ARk, € bathymetric maps of Japan; fundamental
Ot #3 20,000 ki land utility maps of Japan; and others: a to-
A fizhs, LA VLF R IR O H) tal of about 20,000 maps
K, HEEARE #5700 &5 Archives 700 titles, including historic Japanese draw-
B A MY, PrBHEE, 1906 4 7 ings such as “Namazu-e” and “Kawaraban”
S5y 2a (B T+ N=T) Mk Photographs | 3,000 photographs of the effects of the Kanto
DEEE %3000 K earthquake, the Niigata earthquake, the
= = . 1906 San Francisco (California) earthquake,
16 mm WL | KIE 3 4EDRREE K, BARKEN % & and others
TZANV L | DHD 50 5 16 mm films, |50 titles including the 1914 Sakurajima erup-
Sk videos tion, the Kanto earthquake, and others
¥ 2020 4F 4 H 1 HBUE As of April 1, 2020
Opening
1) F 1 Monday-Friday 9:00-17:00 (except 12:00-13:00)

HH~4MH 9:00-17:00 (12:00-13:00 Z <)
http://www.eri.u-tokyo.ac.jp/tosho

==Y

Library website
http://www.eri.u-tokyo.ac.jp/tosho/index-e.html

1 BEBREFFEIEATEIRE L < PR TR < A 2 548/
REHBWE (EERE) 387 X 56.0cm 1792 BIF
LTEEEAK

ERTE (R, RBE-EHE) OBFEFETEREE (1792)
ICRAELVEZEUEOERE, BETOHEICOVTHIN
BRITY. BROPREHFICEUWFEO—MTHHEEE, A
RSB ZRNT 385, PRISHBICK > TRHRL 280
W (Bl ERRULAXIBICHUEShAN4, ATICED
CTHEBEZRNBERIPEINTVET.

Fig. [Kansei yon-ne-no-toshi Hizen-no-kuni Shimabara yamayama moekuzure joka machimachi muramura hason-no-zu]
lllustration of the mountain fire and destruction of towns and villages in Shimabara, Hizen Province in 1792 (Kansei

Japanese year 4)

Disaster Pictorial Map (Hand drawn in color) 38.7 X56.0 cm, Eruption of Mt. Fugen, Shimabara in 1792

The picture illustrates the eruption of Mt. Unzen, which occurred in 1792 (Kansei Japanese year 4) on the Shimabara
Peninsula, Hizen-no-kuni (currently Nagasaki Prefecture/Saga Prefecture) and damage observed in Shimabara. The upper-
center section of the picture shows Mt. Fugen, which adjoins Mt. Unzen; the section to the right shows lava flowing down
foothills; the central section shows Mt. Mae (Mt. Mayu), which collapsed due to the earthquake, and villages flattened by
mudslides; and, the bottom-right section shows Shimabara Castle, which suffered light damage.
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B "35( 4’% JNELT W iﬁfikm% Prof. KOYAGUCHI Takehiro

HEHIZ L&A gt BRI B Assoc. Prof. KAME Nobuki
glezlsscl?ennzi Theoretical WEEdE  MH % | MEkEBIHTE Assoc. Prof.  |NISHIDA Kiwamu

By # R\ ERT [BEEWEY Assist. Prof. OHTANI Makiko

£ €53 A R4 |FEBRICHE ORI T IATSE | Prof. NAKATANI Masao
MR R (E%’G’% HA [‘%fl\ 3 - i{h%ﬁﬁ%ﬁé@jﬁﬂ% Assoc. Prof. AOKI Yosuke

MiEierd LSV Hi— |EhO'E=F) T Assoc. Prof. IMANISHI Yuichi
Qhvision of Monitoring HEE[ME RE  |EHERY IR Assoc. Prof. | WATADA Shingo

B % B BDE [HbERBUIRSEH R Assist. Prof. | TAKAMORI Akiteru

B # Wil owE— | EI e Assist. Prof. RYUICHI Nishiyama

¥okopak b (EkyAFr3Is Prof. IWAMORI Hikaru

oI MR [HERNER R Prof. TAKEI Yasuko

oo B f— [HRERILY: Prof. NAKAT Shunichi
YR e 5 HEHZ S HE |/ AT = VERIBEREL A Assoc. Prof. HIRAGA Takehiko
Division of Earth and HEHIZ ZH BRI Assoc. Prof. YASUDA Atsushi
Planetary Materials Science gy s |z JF | #Ek{ka Assist. Prof. | SAKATA Shuhei

B % = ol | AR BRER R W B R A Assist. Prof. MIURA Yayoi

B % |=% BR | ERGLY Assist. Prof. MIBE Kenji

B % HRE | HERS A FIT A Assist. Prof. MORISHIGE Manabu
5 B R R # 3‘% it Ytlél:—‘ ﬂﬁ%\;]:'_%" ; Prof. KUSUNOKI Koichi

E/GE WA FEE | HEREE Prof. FURUMURA Takashi
Division of Disaster HEEdE S L | REhE Assoc. Prof.  |MIYAKE Hiroe
Mitigation Science —

B % fRHE EpL | HiEE T Assist. Prof. IIDA Masahiro

E/QE g A | HERE RS Prof. UYESHIMA Makoto

OB |k EORES | BN HER Y Prof. KATO Aitaro

o I R | BRI Prof. YAMANO Makoto

G0 #oz (E B RAB TG Prof. IIDAKA Takashi

AEH Iz Al EW TITATTI M= A Assoc. Prof. ISHIYAMA Tatsuya
W TR 8 — AEBIZ Wy sz IR Assoc. Prof. KANO Yasuyuki
Earthquake Prediction HEHIZ YH N |EEShRS Assoc. Prof. MOCHIZUKI Kimihiro
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Fig.1 Large-scale urban finite-element
model with full coupling between
soil and structure modeled using
unstructured finite elements (11 265%)
billion degrees-of-freedom, 2.6 _60 sis9
billion second-order tetrahedral el- 3 .,

Finite-element model with
11,002,859,706 DOF,
2,593,545,132 second-order tetrahedral elements
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Founding of the Research Center for Computational Earth Sci-

The Research Center for Large-scale Earthquake, Tsunami
and Disaster (LsETD) was established in ERI in April 2012
with the aim of strengthening collaboration between science
and engineering, and integrating numerical simulation tech-
niques. With the prospect of expanding the range of applica-
tions of the various computational science technologies
developed by LsETD, in September 2019 we reorganized the
center as the Research Center for Computational Earth Sci-
ence (CESERI), aiming at enhancing research organization and
further accelerating integration with other fields in earth
science. CESERI aims to contribute to the progress of compu-
tational earth science by integrating high-performance numeri-
cal simulation technology and numerous observations collected
by ERI with data processing techniques. At CESERI, high-
performance computational methods capable of using observa-
tion data are developed, and large-scale simulation research
applies the resulting methods. For example, using Supercom-
puter Fugaku, which initiated preliminary operations in 2020,
we improved the unstructured finite-element large-scale simu-
lation method (widely used in earthquake simulation) to
provide higher resolution at about 60 times the speed of the
previous method running on the K computer (Fig. 1). We aim
to establish international excellence in computational earth sci-
ence and to foster outstanding younger generations that are
interdisciplinary and internationally recognized in the fields of
earthquake, tsunami, and disaster research. These goals will be
achieved by strengthening collaborative research with relevant
researchers within the University of Tokyo and through
development of new fields in computer science, information
science, and mathematical science that enable use of observa-
tional data and new numerical analysis technology. For exam-
ple, we will develop large-scale, fast, and high-fidelity numerical
simulation methods to facilitate forward and inverse analysis
that was previously difficult; these methods will be applied to
research on fast analysis of large-scale observational data with
data-driven simulation and integration of observational and
numerical analysis technology.
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Latest Volcanic Activity at Nishinoshima, Ogasawara Islands

Since 2013, the eruptive activity at Nishinoshima, Ogasa-
wara Islands, is providing an excellent opportunity to
elucidate the birth and growth process of volcanic islands in
an island arc, as well as a place to examine advanced obser-
vation methods for remote volcanic islands. In cooperation
with relevant organizations, ERI has been tracking the vol-
canic activity at Nishinoshima using various methods: geologi-
cal surveys, rock sampling, aeromagnetic surveys by UAV,
satellite observations, long-term monitoring with OBS and
OBEM, and observations with a wave glider. In September
2019, we participated in a comprehensive scientific research
project funded by the Ministry of the Environment and con-
ducted the second landing survey since 2016. In the 2019
survey, we carried out geological investigations and rock
sampling, and installed a seismo-acoustic station that enables
long-term continuous monitoring. Through these investiga-
tions, the eruptive activity and magma supply system of
Nishinoshima are gradually being unveiled. The eruptive
activity of Nishinoshima was steadily declining and seemed to
end in 2018; however, it unexpectedly resumed in December
2019. In June 2020, the eruptive type and magma chemistry
dramatically changed and the highest magma discharge rate
was measured. As this activity ceased in August 2020, the
research stage is moving to the next step in order to under-
stand what happened in the latest eruption. Cooperation
across the land, sea, and sky will be the basis for monitoring
other remote island volcanoes and responding to eruptions.
Based on our experience and achievements gained through
the recent activity of Nishinoshima, we are continuously
striving to develop and upgrade the survey and observation
methods for remote island volcanoes.

(£) BZBONME, (FhLl) 2019 F 9 BHAEIM
HEOHF, (hF) FO-IC&3EAHBHER
DOHF, (F) 2018 FEBAHLICFO—-2 LW
BLEMET — 2 OFIER.
Fig.1 Location of Nishinoshima (left), landing survey in
September 2019 (upper middle), rock sampling by
drone (lower middle), and analysis result of terrain
data acquired by
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” . 202020 drone after the
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Fig.2 Topographic change from before (left) to after (middle) the latest eruption of Nishinoshima. The 2018 data were
provided by the Geospatial Information Authority of Japan. The 2020 data were obtained by drone in cooperation
with the Japan Agency for Marine-Earth Science and Technology. Temporal change of chemical composition of
volcanic ash from Nishinoshima eruptions (right). Mg-rich magma erupted in 2020. The 2020 ash was sampled by
the Meteorological Research Institute, Japan Meteorological Agency.
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Fig.2 Example of records of an earthquake re-
corded by the DAS measurement using
the Sanriku seafloor cable observation
system. Distance is measured from the
coast.
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Seismic Observation Using Distributed Acoustic Sensing Tech-

Recently, distributed acoustic sensing (DAS) measurement,
which utilizes an optical fiber itself as a sensor, has become
popular in various fields and is beginning to be applied to
seismic observations. A short-duration coherent laser pulse is
transmitted intermittently to a single mode optical fiber, and
the backscattered light is observed. When a vibration slightly
deforms the fiber, that vibration is detected as a change in
the pattern of the backscattered light. The spatial sampling
interval is a few meters and the range of measurement reach-
es greater than 50 km. Thus, a DAS measurement enables
spatially dense seismic observations along a long linear array.
In 1996, ERI deployed a seafloor seismic tsunami observation
system using an optical fiber cable off the Sanriku coast (Fig.
1). The system has six spare optical fibers (dark fibers) for
future use. We started development of a high spatial density
seafloor DAS system using the spare fibers of the Sanriku
cable observation system. From 2019, we carried out DAS
observations several times. Although the durations of our
observation periods were relatively short (from a few days to
about 2 weeks), we acquired data with a maximum total
length of 70 km by spartial sampling of several meters. Many
earthquakes, including both microearthquakes near the cable
system and deep earthquakes, were recorded by the DAS
measurements (Fig. 2). The ambient noise levels of the DAS
measurement were comparable with those of conventional
seafloor seismic observations. DAS measurement using
seafloor fiber cables is innovative seismic observation and has
the potential to improve seismic observations on the seafloor.

EEAXRT—-TIVRNERBE - BHRBES X T L4
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3.

Fig.1 Location map of the seafloor cable installed off the
Sanriku coast in 1996 (black line). The observa-
tions are being performed by connecting seismom-
eters and pressure gauges to the cable.
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the Oceanic Upper Mantle
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Grain-boundary Diffusion Creep of Olivine and the Rheology of

Olivine is the most abundant mineral in the Earth’'s upper
mantle and its deformation properties have been intensively
studied to understand mantle rheology. Diffusion creep of
olivine is, however, a subject of some debate. Differences of
up to two orders of magnitude in viscosity at the same grain
sizes and temperatures have been reported from experimen-
tal diffusion creep studies. Impurity content can range signifi-
cantly among samples synthesized by different methods and
is known to affect diffusional properties through grain-
boundary segregation. Motivated by our previous findings on
the segregation of Ca and Al at olivine grain boundaries, we
synthesized and reported experimental creep results for fine-
grained Fe-bearing olivine (Mg, sFe(,SiO4; so-called Fo90
olivine) aggregates that were variably doped with CaO =
AlLO; to explore the effects of Ca and Al on creep rate. By
comparing the creep properties of undoped and doped olivine
aggregates, we identified the roles of Ca and Al in enhancing
grain-boundary diffusion creep at >0.92- 7 (T solidus tem-
perature in K), an effect that became significant with increas-
ing temperature. We considered the enhancement of diffusion
creep to result from grain-boundary disordering promoted by
grain-boundary segregation. Based on the Arrhenius-like
behavior of the disordering effect, we established an olivine
diffusion creep law that suitably describes the creep rates in
two temperature ranges: <0.92- 7 and >0.92- 7. Constructed
viscosity-depth profiles based on our diffusion creep law
reveal a very thin lithospheric mantle beneath mid-ocean
ridges, with thikening of the lithosphere away from the
ridges, leaving low-viscosity regions below. Given a grain size
of 1 mm and depending on water content, a viscosity of 2-5 X
10" Pa-s is predicted for the low-viscosity asthenospheric
mantle beneath 50-million-year-old seafloor (Fig.).
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Fig. Viscosity-depth profiles beneath 0, 20, and 50 Ma-old seafloors. CZZ'S’ : water content in mantle peridotite. Grain
size and mantle potential temperature are estimated to be 1 mm and 1350°C, respectively.
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Fig.1 Primary OBS networks deployed by Japanese
researchers (red). For reference, primary permanent
land seismic stations (black) are also shown.
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Detection of Characteristic Structures of the Oceanic Mantle

The ocean covers 70% of the Earth’s surface; however, the
detailed structure of the oceanic mantle is poorly understood
because of the scarcity of observations. Gathering new seis-
mic observations of the oceanic mantle is one of the frontiers
in earth science. To meet this challenge, Japanese researchers
are extensively deploying ocean-bottom seismometer (OBS)
networks (Fig. 1). The S-wave velocity structure of the ocean-
ic mantle has been inferred primarily by analyzing surface
wave propagations (dispersion curves) and other data; in
contrast, we have almost no information on the P-wave veloc-
ity structure of the mantle. In this study, we analyzed seismic
waveform data recorded by the OBS netework deployed in
the northwestern Pacific by Japanese researchers (Fig. 2) and
revealed the detailed P-wave velocity structures by compar-
ing the observed and synthetic waveforms. By comparing the
P- and S-wave velocity structures in the same region, we can
obtain clues to the physical properties and chemical composi-
tion of the oceanic mantle in the study region. We compared
the P-wave model obtained by this study with the previous
S-wave model obtained by analyzing the data from the same
network: the results show the effects of anelasticity or melt in
the vicinity of the lithosphere-asthenosphere boundary. We
also found that the lithosphere is not chemically homogene-
ous, but is probably chemically stratified. These findings
provide important clues to constrain the origin and evolution
of the lithosphere and asthenosphere; ultimately, such
findings will help to reveal the physical mechanisms of plate
tectonics. This study was introduced as an editor’s highlight
in EOS, the newsletter of the American Geophysical Union.
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Fig.2 Data analyzed in this study (left) and comparison
between the observed and synthetic waveforms

(right).
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SATREPS Project: Development of an Integrated Expert System for Estimation and
Observation of Levels of Damage to Infrastructure in the Lima Metropolitan Area

ERI and the Peru National University of Engineering are
cooperating in a project that will use information technology
to develop an integrated expert system that can predict and
evaluate infrastructure damage before and after an earth-
quake to avoid delays in evacuation. In particular, the system
will evaluate earthquake and tsunami hazards in the Lima
metropolitan area and automatically determine an appropriate
evacuation route. A shake map and tsunami damage predic-
tion will be provided very quickly. GIS data of essential utili-
ties, roads, and important buildings such as hospitals will be
prepared for use in damage prediction based on pre-
earthquake fragility curves. Immediately after an earthquake,
the damage to the essential utilities and buildings will be au-
tomatically classified and integrated into the GIS system and
promptly deployed to selected hospitals to assist with case-
load planning. Satellite images will also be used to identify
widespread damage. All information in the GIS system will
be integrated and sorted to facilitate display of relevant infor-
mation to support decision making. Also included in the
project is training of officers who are expected to use the sys-
tem and improvement of disaster reduction literacy of the
populace. The project was approved in 2020; during the
preparation period, we started to develop an international
collaboration agreement, minutes, and so on. Due to the
pandemic situation, all meetings are held online, and we
expect to start the project in August 2021.
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Fig. Image of the integrated expert information technology system.
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Integrated Program for Next Generation Volcano Research and

The phreatic eruption of the Ontake volcano in 2014 re-
minded us that even moderately active volcanoes, most of
which are tourist attractions in Japan, can sometimes exhibit
unpredictable and hazardous behaviors, taking lives of those
who do not fully recognize the threat. With the added mo-
mentum of that disaster, the Japanese people want volcanology
and its applications to be developed to further improve the
precision of volcanic eruption alerts. To meet this expectation,
a comprehensive program was sponsored by the Ministry of
Education, Culture, Sports, Science and Technology and
started in November 2016 on a 10-year plan: the “Integrated
Program for Next-Generation Volcano Research and Human
Resource Development”. The most stunning aspect of this
program is to work together with the long-term perspective
on a research project and a human resource development
program to mitigate future volcanic disasters in Japan. The
program is collaboratively supported by many researchers
from almost all Japanese universities and national institutions
related to volcanology (https://www.kazan-edu.jp/)

f_'l Volcano Research Program for Mitigation of Volcanic Disasters I_\

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

B-3: On-site chemical and isotope analysis
techniques of volcanic and hot spring gases

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
\ numerical simulations

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

provision of volcanic disasters
J \, J

B-4: Multi-disciplinary and intense surveys
to estimate potential of eruptions

Theme A: Development of data exchange system for volcano observation data

\_ ) Steering function of the whole research project
Q y
Mutual collaboration
Field training, Research assistance,
Post-doctor fellows, Research meetings
|| . 1
7~ 1 Consortium of Human Resource Development | N
(Collaborators)
(Core members) 5 Univ. (Shinshu U
Tohoku Univ. Postgraduate Postgraduate , """ (Shinshu U,

: . ¢ Intense lecture Practical training | yygents 4w ov Hiroshima U,
Hokkaido Univ. students Fieldworks at inland Ibaragi U., Tokyo.M.U.,
Yamagata Univ. courses on volcanoes Waseda U.)

Tokyo Univ. Volcanology, 4 National Insttitution

Tokyo Tech. Inst. Geophysics, Geology, TETETE (MR, GSl, NIED, AIST)

xang Univ. Lecturers Geochemistry, Disaster 7 Local Governments
yoto Univ. mitigation engineering, | | Workshops and Participants (Hokkaido, Miyagi,

Kobe Univ. q : - : Nagano, Kanagawa,

Kyushu Univ. Social sciences, ..... field trips : 3 gawa,

Ky hi U . Gifu, Nagasaki, Gunma,

L agoshima Univ. Supported by academic societies Kagoshima, Yamanashi) J
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Fig.1 Temporary seismic observation network and analysis
results. (Left) Seismic stations deployed on the ocean
bottom (red circles) and coastline (red squares). Inverted
red triangles are permanent seismic stations. Star and
gray circle denote the epicenters of the Japan Meteoro-
logical Agency (JMA) catalog. (Right) Relocated
aftershocks. Stars represents the mainshock hypocenters
of the JMA and F-net solutions of the National Research
Institute for Earth Science and Disaster Resilience.

The 2019 Yamagata-Oki Earthquake, Japan

On June 18, 2019, a shallow crustal earthquake Mj (Japan
Meteorological Agency (JMA) magnitude) 6.7 occurred at
about 14 km depth off the coast of Sakata City, Yamagata
Prefecture. The mainshock caused strong shaking (JMA seis-
mic intensity of 6 upper) and coseismic damage in Murakami
City. The focal mechanism solution of the mainshock shows
typical thrust faulting under an E-W horizontal compressive
stress regime along the eastern margin of the Sea of Japan.
The Yamagata-Oki earthquake occurred adjacent to the north-
eastern edge of the source region of the 1964 Niigata earth-
quake (Mj 7.5). To acquire continuous waveform data immedi-
ately after the Yamagata-Oki mainshock rupture, temporary
seismic stations were deployed onshore near the coastline and
ocean bottom seismometers were installed on the ocean floor.
The obtained waveform data allowed precise determination of
the aftershock distribution. Most aftershocks were at depths of
2 to 12 km and were generally about 5 km shallower than the
estimated value in the JMA catalog. The mainshock rupture
occurred on a fault plane dipping plane about 40° to the south-
east. We applied the HIST-ETAS model, which is a
mathematical model representing seismic activity, to the JMA
catalog data in the source areas of both the 1964 and 2019
earthquakes. The modeled background seismicity rate was
high along the eastern margin of the Sea of Japan and correlat-
ed well with a previously identified zone of high E-W geodetic
strain rate. Both of these major earthquakes (Yamagata-OKki
and Niigata) occurred in and around the zone of high E-W
strain rate, suggesting that background seismicity rate may
serve as a key parameter for evaluating seismic hazards
across the Japanese Archipelago. Aftershock productivity was
higher and seismic wave velocity was lower in the source
region of the Yamagata-Oki earthquake than in the source
region of the Niigata earthquake. This low-velocity zone in the
source area of the Yamagata-Oki earthquake is due to the high
proportion of fractured rock, which may have contributed to
the increased productivity of aftershocks.

(a) Strain rate [nanostrain/yr]  (b) log, U [events/degree?] (c) log, K [events/degree?]

-200-100 O 100 200 =3 =21 =

-
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2 HEFREID4H (Ueda et al., 2021). (a) 1997 F£~1999 &
IKBIIBZRAHBEDV T HXE S (Menesses-Gutierrez
and Sagiya, 2016). ANMEIEEREERT2.2 DDEED
EMI3 2019 F L EHtEE 1964 EFRMEBOERD
HIEZRY. (b) EENEMEBFHE DS . () K EDOS .

Fig.2 Characteristics of seismicity in the study area (Ueda et
al., 2021). (A) E-W strain rate obtained by geodetic
measurement before the 2011 Tohoku earthquake
(modified from Menesses-Gutierrez and Sagiya, 2016).
Negative strain rate indicates contraction. Two black
stars denote the epicenters of the 1964 Niigata and
2019 Yamagata-Oki earthquakes. (B) Common loga-
rithm of the background seismicity rate. (C) Common
logarithm of the K-value.

T
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Eruptive Activity at Mt. Asama and Difficulty in Eruption Forecast-

On August 7, 2019, a small eruption occurred at Mt. Asama
located between Gunma and Nagano Prefectures. Although the
eruption itself was small, it was important from the perspective
of volcanic eruption forecasting. Mt. Asama is the most active
volcano on Honshu Island and has a long history of documented
eruptions; data on many eruptions there have been accumulated
by long-term monitoring by a high-density and multi-parameter
volcano observation network. ERI has been observing volcanic
and seismic activity with multi-parameter sensors such as seis-
mographs and infrared cameras deployed near the summit of
Mt. Asama (Fig. 1). Mt. Asama is recognized as a volcano whose
eruptions can be forecast to a certain degree. For example, the
Japan Meteorological Agency was able to raise the volcano alert
level in advance of an eruption in February 2009 based on ob-
served ground deformation data. However, unlike the accumu-
lated experience so far, the eruption on August 7, 2019 occurred
without any significant preceding indications of an eruption in
observation data, so the Japan Meteorological Agency could not
raise the volcano alert level beforehand. This eruption was
small, but volcanic bombs were scattered around the summit
crater and the consequences could have been serious if people
had been near the summit at the time of the eruption (Fig. 2). A
careful investigation of the data obtained near the crater after
the eruption revealed that there was no evidence of seismic ac-
tivity associated with the eruption, but the fumarole temperature
inside the crater had changed before the eruption. This change
suggests that something had occurred in the volcanic edifice that
was different from previous eruptions (Fig. 3). The lesson learned
from this eruption is that we need to pay more attention to
changes in observation data without being overly obsessed with
past cases; by continuing to accumulate data and conducting de-
tailed research on volcanic processes, we will deepen our under-
standing of volcanoes. We will continue observational research
and strive to understand volcanic phenomena and accumulate
knowledge that can contribute to volcanic disaster prevention.

EEILILTBOSBIS. (L) XA, S5 BA&EILAO. KAE, KAWEZhZh
KORFICHET 8BS (TE) @H5REKAW. 2R & KOOI
BYd 3. (TH) KAWOFHALXZ., XAORNOEKILEEZAEL T 3.

Observation stations on the summit of Mt. Asama. (Top) Mt. Asama crater
seen from the northeast. KAE and KAW are observation stations on the
eastern and western edges of the crater, respectively. (Bottom left) KAW
seen from the south. The station is near a steep crater wall. (Bottom right)
KAW infrared camera measuring fumarole temperature inside the crater.
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Fig.2 (Top) Infrasound signals of the August 7, 2019 eruption arrived at
different times at KAE and KAW stations. From the time differences,
the origin of the signals is estimated. (Bottom) Infrared image of the
eruption from the active vent at the bottom of the crater.

AX3 KAW DOFHND XA TRAZRAKBREDOHYE. 8 87 HEAD 2:BAE LRI OSESRENVETIRSh, BERILOME

PRREN B,

Fig.3 Transition of crater bottom temperature measured by infrared camera at station KAW. The maximum temperature
declined from about two weeks before the August 7 eruption, suggesting that the fumaroles were clogged.
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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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The Earthquake and Volcano Hazards Observation and
Research Program (the second program) is one of the national
scientific research programs that are authorized by the
Council for Science and Technology, Ministry of Education,
Culture, Sports, Science and Technology. We started this five-
year scientific program in 2019 in cooperation with national
universities and institutes to increase understanding of the
mechanisms of earthquakes and volcanic eruptions. In
response to the devastating 2011 Tohoku earthquake (magni-
tude 9) , and with the help of historical science and geology,
the program both enhances studies on massive earthquakes
and major volcanic eruptions that occurred prior to the
history of modern observation and advances these studies by
the application 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 es-
tablished to promote this scientific program. CCEVPR con-
sists of heads of research institutes of national universities
and representatives of universities and institutes that deal
with seismology and volcanology in Japan.

In 2010, ERI was re-organized as the Joint Usage/Research
Center for earthquake and volcano research, and CCEVPR
was required to play a more important role in coordinating
closely with researchers nationwide. CCEVPR includes the
Planning Committee, Program Promotion Panels, and Finance
Committee. The Planning Committee also convenes symposia
to discuss the achievements of this research. Recent scientific
results of the program include data on seismic activity after
the 2018 Osaka earthquake (M6.1), the 2018 Hokkaido Eastern
Iburi earthquake (M6.7), and the 2019 Yamagata earthquake
(M6.7) (Fig. 1). Another recent result is elucidation of the
electromagnetic structure under Kusatsu-Shirane volcano,
which erupted in 2018 (Fig. 2). The official website of
CCEVPR is http://www.eri.u-tokyo.acjp/YOTIKYO/H26-30/
en/top_en.html.
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Fig.2 An electromagnetic survey was
conducted on Kusatsu-Shirane
volcano, which erupted in Janu-
T __,% ary 2018. From the three-

dimensional resistivity structure
(left), the detailed structure of
the hydrothermal system under
Kusatsu-Shirane volcano was
elucidated (right).
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ERI-DPRI Joint Research
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Fig.3 Cooperative research by the Coordinating Com-
mittee for Joint Research. Probabilities that the
maximum ground velocity motion is larger than
100 cm/s (left) and that the collapse ratio of
buildings is larger than 30% (right) for Osaka and
Kochi Prefectures.
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Making use of the results of seismological and volcanologi-
cal research for mitigation of the effects of disastrous
earthquakes and volcanic eruptions is the main goal of the
Earthquake and Volcano Hazards Observation and Research
Program which was firstly started in 2014 as a five-year
national scientific research program. ERI started cooperative
research with DPRI, which is a Joint Usage/Research Center
looking into reduction of the effects of natural disasters, to
work with researchers of disaster-related engineering fields
and human and social sciences. ERI and DPRI established the
Coordinating Committee for Joint Research to plan joint
research and evaluate research proposals. On of a cooperated
research estimated the maximum ground motions and the
collapse ratio of buildings for Osaka and Kochi prefectures
due to megaquakes (Fig. 3).

SBNIRASERE100cm/sBLE ERYEIRER30%L E




4
o7 A L1 5B R S T e A

Earthquakes and Volcanoes

FURRF ML SRS e 12, BT 7ERT &
SRR ST AR L C 2017 ARICRRS L SN FE Lo HE
WEZERT A 513, #E - FHMEWIEEF 6 A2l L T F
T, ORISR T, BRUigeE & ENZE
FHED U TR ONE - WL o2 gL, HARIZ
B2 EEE) R KINEE) O BRI 2 k2 52t 5 2
T R=ZAEMBELTET. 0L RERKRO
T —=21%, MERKILOEBMED R 2 I AT
RTT.

Z OHMIENF IR T, EELMo H RS o Bop A
THoNHHREEHL, [Hl LA RMLET— %
N=2 | OREMZAHLTOET (M), ZoF—%
N—=RA L GRITDEET — & N— A DA R PH % L -
Bead LC, BESRECIC HARKHCTIRAE L7z - MEBLD
HREIZD W TORIFIER BTGB O 5 &2 ATV F
9.

il %2 OFERHEED 5\ ITERERHI T 5 RHANIE D
FTTOTWEY. FIZIE LF HE) TOMEGEHO
2L D 507 =, 1830 4F Bt Hf #58 o #5554 O GIS
1k, 1586 4E R IF 32 DO BRI A: U 72 RAL BL G o 53 A
WX BEBOWEREZITVE L, RBIMCE 28
BTy 7 bR, BEMA TR E, A
LS E OILFENZED ED TV E T

SEWICHREIT e X 2 BfE L, SRASIFZE 2 EdE5 % &
EHIT, T D HVIZEEEN Y v RD T A% B
LTwEY. F/ HEFTHUHREOS M7 v 74
THlFw ML TwE . BRI [HEOEMIC
BT 5 720 o a2 LB Zestm (55 2 k) J 12k
BLLTEMLTVET.

AREEREIC T 2 MR Ll T — & X— 21T,
Web % 4 & (http://www.eri.u-tokyo.ac.jp/project/eri-
hi-cro/) TTEWA720F 7.

RERE10A28 (185511/11)  (MESAKD)
Bz

> fiRieR (+—K) (1)

RB2E10828 (1855/11/11)  (MESHAKD)
Bz

> BELEEAEHER (K]
RR2E10828 (1855/11/11) &

>

RB2£10828 (1855/11/11) &

> B8 (1)

RR2E10828 (1855/11/11) &

RB2E10828 (1855/11/11) &
> 1R (4]

RERE10828 (185511/11) RAVHBE
> BEAD, BK (K]

RB2E10828 (1855/11/11) k&DBE

> SHREDA (7]

RER24E10828 (1855/11/11) RMESH
> AR [(A)

RIR2E10A28 (1855/11/11)  (LUB&)
> BADAYNE 1)

RIR2F10528 (1855/11/11) Rl
[ ZACON

FH4E10828 (1855/1/11) SEOVEHIE ) - &
B N B )
> AoE (K] V8 1855-11-12 04:00:00

P S =g

Collaborative Research Organization for Historical Materials on

The Collaborative Research Organization for Historical
Materials on Earthquakes and Volcanoes has been established
at the University of Tokyo between the ERI and the Historio-
graphical Institute. Researchers in ERI participating in this
organization. In this interdisciplinary organization, historians
and seismologists work together to collect and compile histor-
ical materials, and to develop a database that can provide
long-term information about seismic and volcanic activity in
Japan. Such historical data are essential for long-term
forecasts of future seismic and volcanic hazards.

We have launched a prototype database (Figure) for long-
term seismic activity based on historical daily records widely
distributed in Japan. We are trying to locate small and
medium earthquakes that occurred in the past by comparing
the areas in which those earthquakes were felt (as recorded
in the database) with modern seismic intensity observations.

Research on individual historical earthquakes is also in pro-
gress. Temporal changes in seismicity in Edo (Tokyo) during
the Edo Period are being investigated. Data on the 1830
Kyoto earthquake has been published on GIS. Records of lig-
uefaction at the time of the 1586 Tensho earthquake are
being examined to estimate its hypocenter. Ideas arising from
the application of digital methods for analysis in humanities
and social science disciplines, as well as from open science are
being adopted to improve the methods of historical earth-
quake studies.

We hold regular seminars and symposiums to promote
public discussion and international collaboration. We hold a
class on historical earthquakes and disasters at the Junior
Division of the College of Arts and Sciences (Komaba campus
of the University of Tokyo). The organization also participates
in the Earthquake and Volcano Hazards Observation and
Research Program (the second program).

The databases and latest topics are posted on the ERI website:
http://www.eri.u-tokyo.ac.jp/project/eri-hi-cro/en/index.html.

REaEY
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Fig. Time and space distribution of points at which earthquakes were felt based on historical daily record database. Circles
show locations where the 1855 Edo earthquake was felt, with their size proportional to the shaking strength.
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International Muography Cooperative Research Organization

Fourteen years ago, the University of Tokyo pioneered
muography, a technique using elementary particles called
muons to create the world’s first visualization of the internal
structure of volcanoes; since then, muography continues to
evolve. The University of Tokyo still pushes the boundaries
in this field; based on the advances in the field and to gener-
ate a global center for muographic innovation, the Interna-
tional Muography Cooperative Research Organization (MU-
OGRAPHIX) was established with the cooperation of ERI, the
University of Tokyo Hospital, the School of Engineering, the
University Museum, and the School of Science. MUOGRAPHIX
has proposed a muographic research infrastructure to foster
further cooperation with the fields of earth and planetary
sciences as well as other physical and social sciences The
Japan Science Council positioned this project as one of the 31
highest priority projects in the nation. If muography can be
expanded beyond volcano-earthquake monitoring to incorpo-
rate radiotherapy, underground/space resource exploration,
and investigation of cultural heritage, it can become a valua-
ble tool. MUOGRAPHIX promotes cooperation with industry
and local governments to contribute to tackling many grow-
ing global safety, economic, and social issues.

/s

Tbhhi

International Sakurajima Muography Observatory (SMO) and the signing ceremony for muographic agreements towards
SDGs held at the United Nations University and presented by 2 ambassadors.
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Fig.1 Countries from which visiting researchers are

invited, and institutions with academic agreements
between ERI.

The International Research Promotion Office was established
in April 2005 to promote international research activities of the
Earthquake Research Institute (ERI). Since the Asian-Pacific
regions are in the area of geological disasters, it is imminent to
understand the mechanisms, toward their forecast and mitiga-
tion. ERI has conducted the cutting-edge research on earth-
quakes and volcanoes in the region. The International Office
promotes international research cooperation through exchang-
es of researchers/students, holding symposia and conducting
urgent scientific surveys on disastrous earthquakes and vol-
canic eruptions, under the cooperation with related domestic
and oversea institutes (Fig 1).

Under our program for visiting researchers, we have invit-
ed more than 250 researchers since 2005. The number of
invitees gradually increases to 20 per year (Fig. 2).

The International Office also promotes research/education
collaboration between institutes such as University of West-
ern Britany European Institute of Marine Studies (France),
Hungarian Academy of Sciences Wigner Research Centre for
Physics, Nepal Academy of Science and Technology, Tribhu-
van University Tri-Chandra Multiple Campus (Nepal), with
which ERI has updated research agreements.

In FY 2019, IPGP workshop was held in Paris. From ERI,
15 researchers and 5 students/technical staff members at-
tended the three-day presentation/discussion. In ERI, the first
Joint Summer School on Solid-Earth Sciences was held with
Peking University School of Earth and Space Sciences (SESS).
6 supervisors and 10 students from SESS participated in the
three-day presentation/discussion and one-day field trip to
Miura Peninsula. In FY 2020 the second joint summer school
with SESS was held online with 120 attendance including 6
presenters from each university.

ERI has also participated in UTRIP (University of Tokyo
Research Internship Program) and SAKURA SCIENCE Ex-
change Program organized by JST (10-13 students each year
since 2014) to invite undergraduate/graduate students from
Asian or European countries. The SAKURA Program was
held online in FY 2020.

Visiting Researchers Invited by International Office: 2005-2020

= Long-term

Short-term

2 ERETHEELLMBEBAZEEHRE - IRE
Fig.2 Number of visiting researchers invited by the Inter-
national office.

23



4

ILER 77 MY —F

Outreach and Public Relations

7 % N —F (Public Outreach) & iZ, Fﬁﬁ BA5E %
179 BRBIDS— AL TR WTHE - W - BREOMH X
MIFEATH) T L] BERL 3. HENIZEICTIE, 2o
THE) & AR 2> DR IYIAT S 728, R 15 4 (2003
) T M) —FHEREE ARG F L7z (2010 4RI
W7 MY —F RIS, FoEEIE, O— ﬂx‘rﬁE’?
HIEERENIIER R E DM 2 W - &3 - IReT
b, QEBERWIE=—AZHIRL, FhEo RN
WMOKEEXMTT 52 LT, BAIIETKRD X 9 %iGE)
ZREBALTVWET.

1) A= A= TR %l U 72 )5 G E)

HEEWFFEI OWFZEE B R BB HEN I 2 5% A —
LAR—=T - X7 Ly b RHGEE A THALTY

9. EELFEBNRRERICOVTIER—AR—
JIHBIRT 2130, TLAVY—=REIRE, —HD
HANELfEDL D L) HRBEEFEELTWEY. 74, i
B KNS 2022 BH LT & 9 720 OBl % {F
B - B LT YouTube ICAB L CWE§. HiE - Kl
B3 20U 2 — e & D EE~ORIL S AT 7 b
) —=FZETIo TWET. HE - KNP KDY H 2 H
ERREI, WE - KNS 2 0F5E0 Ba % % 43
5L LI, HRELOBNBHEOIREL ML 720, B
HREFHBELTHE T, 20204E X 0, HE - KK
TR ES W LT, TE - KT s
DHFY ATV AN T o] ZBELCVWET.
2) KBRS0 L - EISIEH)

g - J(IJJL:EQTéﬁ)f ORI T DM EIRZ b
720, NFHHER AR, MRAFREEERELT

WEYL T, HIRRRLHHE MY S OMEKE,
FMFFET D R - SEEAIESF IOV T, RRITIB T

BEHMIBLTWET. ERANDOFERIBNT, 7T—RX%
W LT, HEBZEROMIEICDO VT, ERIFORF%E
o FEICRALTOE T, 20204E121%, Ha o+
JERYIERICEE LT, U514 Ik Bilis% - ik
(N=F v VHIEWN) 7 —ABREITVE L.

4 BNES

IN—F ¥ L= Eﬁ

L
Wu&z

A RS —

REXKZOF—7 /#—V/I\ZL_

h¥T, HEWRAO—
DITHET, [N—=FvIVHER]| 2F—T>. F2 51 THRADRZNS TEET.

ERI Open House and Open Lecture are held during the Open Campus of the University of Tokyo. In 2020, we opened “Virtual
ERI” on our website due to Open campus going on line. This allows you to virtually explore our mini museum and facility.
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ICHBIBIN—FvIILT-IHE. &
H(ZAGU DIN—F 1L T —RITIBER LB
E [Summer Program in ERI (Sakura
Science Program funded by JST)].
Virtual exhibitions of ERI in international
academic meetings. The picture is video
that was uploaded on our virtual exhibi-
tion booth at AGU2020.

In viewing the importance of our mission to feedback
our research products to many people, we have been car-
rying out various outreach activities. The Public Out-
reach 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, pub-
lication, and the media, and (2) public education through
open house and public seminar. In 2020, in consideration
of the expansion of COVID-19, we held online lectures,
facility tours, and booth exhibitions.
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“ERI brochure” introduces research activity. “ERI Newsletter
Plus (NLP)” has been published to introduce our researches.
NLP English digest version is also available for international
outreach.

_ COREA - HRE
i BAT 2 WEDOIE
BN Y ST

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

» ﬁﬁ#—éiﬁgﬁ%ﬂ%‘a"r :

T. Kaneko

AREBFREZENRETIBRDEGE
FELTUWET. 2020 £ 4 BRIRE, +
A THRELTVET.

Open lectures for

media and public are

held regularly. Held
on-line since April

2020.
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Education and research of graduate students

Faculty members at the Earthquake Research Institute
(ERI) participate in education by teaching classes and super-
vising students in the University of Tokyo Graduate School of
Sciences (Earth and Planetary Science), Graduate School of
Engineering (Civil Engineering and Architecture), Graduate
School of Interdisciplinary Information Studies, and Graduate
School of Information Science and Technology (Mathematical
Informatics). Two of the foreign students at the university
also attend the Global Science Graduate Course (GSGC). ERI
also accepts research students of its own to provide education
equivalent to that taken by the graduate students. Addition-
ally, ERI accepts research fellows under the Japan Society for
Promotion of Science (JSPS) fellowship program, foreign
research fellows, and research students from private or gov-
ernmental institutions.
Education at the University of Tokyo College of Arts and Sci-
ences

ERI faculty members join education at the University of
Tokyo College of Arts and Sciences at the Komaba campus
by providing lectures and seminar-type classes for freshmen
and sophomores. Especially, the faculties provide opportuni-
ties for the students to experience field work and related
research on earth science.
“Danwakai” and Friday Seminars

ERI holds a “Danwakai”, a monthly meeting where mem-
bers present their most recent academic and technical achieve-
ments, every third Friday of the month. Danwakai is open to
the public. On some other Fridays, researchers from outside
ERI are invited to give lectures on up-to-date academic topics.
Because of the COVID-19 pandemic, since April 2020, all the
“Danwakai” and other seminars have been held online. This
situation makes it easier to invite foreign scientists as speak-
ers and listeners for the seminars.
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HOA B O (WEA143.12.11 ~3F1 45.11. 24) KA B F CPR17. 4. 1 ~FEk 19. 3.31)
B i % W™ (IRAI45.11. 25 ~ A 45. 12. 10) KA B S CEF19. 4. 1~k 21. 3.31)
J1 W Wk (BRI 45.12.11 ~WIFD 46. 9. 28) SO B OGP 21 4. 1 ~FE23. 3.31)
X R ™ (IFFT 46, 9. 29 ~IFFI 46. 10. 20) AR R 1 CPEE23. 4. 1~ Pk 25. 3.31)
EEE T T (WEAD46.10. 21 ~W3FD 46.11. 15) JNERIT Wt CPER 25, 40 1 ~FRE 27, 3.31)
FE3E B J (WEF146.11.16 ~WIF1 48, 7.21) AR — ik CPEE27. 40 1~ Pk 29. 3.31)
BNl & ET (WEAD48. 7.22 ~WiFN 48. 7.31) N — gk CPE29. 4. 1~k 31, 3.31)
Ol % HE (WEF148. 8. 1 ~WEHI50. 7.31) fle #r # B CPEE3l. 4. 1 ~4#1 3. 3.31)
X R B (WAFN50. 8. 1 ~WEFD52. 7.31) fle v W (R 34 1)

Me W OkCHEB (BEAN52. 8. 1 ~WEAI54. 7.31) (s T EFHIER)

FZFE Chronology

£ Year
KRIEL44FE 1925 [MIEEHFIEFTEXIE Bstablishment of ERI
HEFN 24F 1927 |3 X PraXiE Tsukuba Branch
IEFN 9% 1934 [7R[H S Asama Branch
MRFIL64E 1941 [JLO S IIFTe% [ Enoshima Tsunami Observatory
MRFN224F 1947 |WhEs R 28 BhBLHIFTER & Aburatsubo Geophysical Observatory
WEFN244E 1949 |[HA (L HimRZS dhal P ek & Matsuyama Geophysical Observatory
HEFN304E 1955 |/hafi K IL{E BT EX i Komoro Volcano-Chemical Observatory
NBFN344E 1959 |F+ 0K HIEEKUBIHIFTER & Tzu-Oshima Geo-clectromagnetic Observatory
IEFN354E 1960 |(FE K EEMEEIHIFTEXE 12u-Oshima Tsunami Observatory
IEFN364F 1961 |9 (LHiR Z8 B BLHIFTER & Nokogiriyama Geophysical Observatory
MRFN384F 1963 |7 KILBIAIFTEX [E Kirishima Volcano Observatory
BLIE ST & TR TR S PT A B R AL AT, e (LBLRIPT I 45 & 46 FRZS B8 R OFnak L B ER gL

7 PITax &
BEFI394E 1964 Rename as Tsukuba Seismological Observatory and Asama Volcano Observatory. Establish Wakayama
Seismological Observatory
o 1960 | BN R BLAT X ORI e~ 7 — &
- Shiraki Seismological Observatory & Strong Seismic Motion Observation Center
AL 1900 PSR BIBLIT N O MR BT
- Yahiko Geophysical Observatory & Dodaira Seismological Observatory
e 1967 R PRIBE Y 5 —, L@ MEE - B L SR
- Earthquake Prediction and Observation Center, Hokushin Geophysical Observatory
WAFN434F 1968 |l i/ NERBIHIFTE E Kashiwazaki Seismological Observatory
HEFn444E 1969 |& L)1 HkZZ BBl FTER & Pujigawa Geophysical Observatory
IEFn454E 1970 [\ o fEHIRESUBLIIIETER & Yatsugatake Geo-electromagnetic Obsetvatory
eaE 1979 R FRVELAIEBIY 5 — (R T AVBIATE > & — OH - 1)
" Earthquake Prediction, Observation & Information Center
WEFI594E 1984 @‘Ejj SV m@zﬁﬂﬁﬁﬁ“ﬁ Izu-Oshima Volcano Observatory
- (N B B ET, PO RS ESRBRIAT OBEIE « FiE)
BEFIS54E 1980 15 BHERBLHIFTRRE. Shin’etsu Seismological Observatory
. (et s - B SBVBIRIDT, MIRH NEBIRTOFEIL - FiE)
Tk 6 1994 |FEREATTEATORL el FITIT eI I SAL) R OFFFH I i AL
Re-organization of the Institute as 4 divisions, 4 research centers, and 2 observatories
. S5 R AR BB T
R T 1995 Muroto Geophysical Observatory
SRR 9% 1997 [HEFERBLIIAE IR o # —@XiE Ocean Hemisphere Research Center
RIS 2006 (VLD ki HIFTBE I Enoshima Tsunami Observatory closed
] HER TR TEHEE T o & — 2 IR K UMK PRI et & 2 & —1Z, KM T A S o
TRK2LE 2009 |5 — 7% K UK T AR 8 o &7 — 12 el
Research Center for Prediction of Earthquakes and Volcanic Eruptions
2z 2010 |FERUFU - EMBZCILR IO, B £ OARP - 7% > 5 —~Gl
Re-organization to a Joint Usage/ Research Center with 4 Divisions and 7 Research Centers
T sorz BRI IE P 5 — B (A RIEeI S BRI 5 — (B
Research Center for Large-Scale Earthquake, Tsunami and Disaster (renemed as Research Center for Computational Earth Sciene in 2019)
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Observatory Facrlrtres Operated by ERI Locations of Observatory Facilities

i3 ;‘fm"yr“ ' o

N

T E
Furrgawa G,eophysrcal Obs ’r,vatory
0 EEHBLTH :

, ﬂbEAH.IEEI )z Qx
0oro Observatory of Seismology and‘VoI

;00 .
o

¥

iS rna \’/olcano ), Observatory ., .
E Hfﬁ'@iﬁmﬁﬁl 'JF)? Tuapin

c Obse

O3 1996 F£1 BH»5 2011 £ 8 BE COMEDEREEKT.
BIIBEORSEERT. FALFERLUERT.

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

=SERES— TR BEME - BFERY X T LA

The seismic and tsunami observation systems using seafloor optical fiber off Sanriku

B RS HEIIZERTIX, 1996 SE106 — 7V & FIH L 72K CHEEIN Y AT A%, ZREMCERELE L.
B, Mkt L CHIEB LT — 4 2N L, AR iR @i&&iﬁ)%’«%(ﬂi%%ﬁ(ﬁl LTWE L72A, Zokidkic
F0, ELRmEL, BRI E L ToBELRZFHEL, 201444 251, 7= O EZ L
TWwWET. 2518, BlOMIL - A7 ABEHO=DIZ, #H L — 7 VANRKHEE - @B > 2 7 2%, 2015
FEOHICHBELELZ. HiyAT A, F—Fmkefli#ic, TCP/IP 2T, Y AT ADILEEOME, il
SEARHANIC X /UL, RO AT ALY KX N THDH I EDETT.

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.

dZEFRXT—TIVRBERE - BREBA > AT LDME. FILER=AS, 1996 FIC
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.

WTUAZEAXT—TIVRKEERE - ZREBH X TLOELR P
(8A™). 2013 FEICBEShE L.

The landing station for the seismic and tsunami observation system
using seafloor optical fiber off Sanriku (Kamaishi, lwate Prefecture)
reconstructed in 2013.

4 2015 FFICEHB L ST — TIVRBEME - FHHEA
AT LDOEB/ — 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.

PEFERGTART — T NVXBEMRBRAS 7L &
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

REEE A0 35ER
_ P 4 Nezujinja Iriguchi Junction
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ERI H Nezu Shrine ..0.
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o5y \
EF ﬁﬁ 1’i
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TR LR et W (TR
Todaimae Stn., o =ER . .
Whoks Line AL vy ) Nezu Stn., Chiyoda Line

NO.1
RRAF RFER
BIEFS
S
$35§

HBFIEFRE, BARBE+ Y ARICBLTOETD,

ZEEZQEDH B F v /NAPREFBIDHEKICHY
FELSTH 10 DBNTORT.

EFEHOOLE. IS0V FBROEREBE (S BHEDOH) HHABTSEITY
BT CTHBLDHEEFRFERBST,

HOBE (RIRDIV—bF) ZRBSNDIE=HEHOLET.

RFER T TADBKR RR)1BLO #1090
iR [RKaT) 1 BP0 #£F 650

10 min. walk from Nezu Station (Exit 1), Subway Chiyoda Line
5 min. walk from Todai-mae Station (Exit 1), Subway Nanboku Line

DH3F (20214) 4 BFTT
wEFRT  REXZHERMAFR
weE LHRFIFORI—F=E

RRENRXFETTE1E1S
&5 (03) 5841—-2498

R— L= http://www.eri.u-tokyo.ac.jo/
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