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Cover:

Visualization of displacement wavefield on the ground and sea surfaces at elapsed times of
t=20, 80, 160, 300, 400 and 1800 s. Red and green colors show normalized upheaval and
subsidence of the sea surface, while the displacement of sea bottom and ground surface is
represented by topography height color, respectively (Maeda et al., 2013).



H /e Contents

T 7 ST Y 2
Greetings from the Director

1 o2 S P 4
History

;"fﬁﬁ‘k .................................................................................................. 5
Organization

B — TG et 6
Faculty

N\ /r = /f ]\ ﬁfgj% .................................................................................... 8

Research Highlights

%lg FEJ B a4 y e ee s et secatesaseasaneta et enaneeta et et tesaseetanetsecttetasratsrettecttetarranns 23
Research Divisions / Research Centers

IS HAE - KIUBFZEHERESS, JRBRT ™ B 1) — 88 oo 25

International Research Promotion Office / Outreach and Public Relations Office

FEMFER, TEESE oo 27

Technical Division / Library

i,m%?‘ . kmnﬁk%%nﬁﬁ%i‘%%ﬂ%/ﬁ\ ................................................................ 29

Coordinating Committee of Earthquake and Volcanic Eruption Prediction Researches

B  FFGRITEY - oovvrrmvermemer e 31
Educational & Research Activities

%f;lq, .................................................................................................. 32
Data

TR AIT YT
Access to ERI



i & & ¥

Greetings from the Director
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Director Prof. Takehiro KOYAGUCHI
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HlOAEMILZ T E Lz, P23 4F (2011 4F) OF B KIFHRE OBUK, JULHTRFEME ORI, 2o
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BB & DItFEINIZEZ e, MR - KINFREF OEBMEE 25 2 L2 HIFL TV T,
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KNERE B LT, HdhsKEREEFEBLTOET. 5510, BRRELECREL, Ba kL ALTORY
MBI RO E A W E R TV ET.

Since its foundation in 1925, the mission of Earthquake Research Institute has been to promote research on
earthquakes and volcanic eruptions and to develop methods for mitigating relevant disasters. This mission requires a
comprehensive understanding of the dynamics of the Earth’s interior which drives these phenomena. To achieve this
goal, we have been promoting multi-disciplinary research of solid earth sciences, integrating field observations,
laboratory experiments and theoretical studies.

In order to develop a new movement in highly advanced solid earth sciences, we must make every endeavor to
extend the frontiers of our research field through active interaction between researchers in and outside our country. In
2010, ERI was re-organized as a joint usage/research center of Japanese universities and strengthened the function as a
core institute of the national research program for prediction of earthquakes and volcanic eruptions. Through this new
function, we were able to swiftly organize several joint research projects on the 2011 Kirishima volcanic eruption and
the 2011 Tohoku-Oki earthquake. We also continue to invite foreign visiting researchers to stimulate international
research cooperation.

Faculty members of ERI are deeply involved in the education of graduate students at the University of Tokyo. We
organize substantial educational programs related to solid earth sciences in collaboration with the graduate schools of
the University of Tokyo. Graduate students at ERI also have opportunities to enjoy exciting field and laboratory work
with their supervisors. We are also well aware of the significance of outreach activities that make our scientific and
engineering achievements open to the public.

Through these activities, ERI aspires to become a world-class research organization. We always welcome your
scientific proposals, fair criticisms and any suggestions.



REAZHWERRALS. A1 56, £R258E, E£F§ 356
Overview of the Earthquake Research Institute. From right to left : Building No.1, No.2, and No.3
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Established on November 13th 1925, the Earthquake Re-
search Institute (ERI), took over the research project which
had been run by the government at the time. For over thirty
years, the research activities had contributed to the develop-
ment of the seismology in Japan. In June 1928, it officially be-
came 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. Follow-
ing the nation- wide cooperative Earthquake Prediction Pro-
gram that started in 1965 and the Volcanic Eruption Predic-
tion 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 geophysical
researches in Japan.

In the last few decades, various cooperative studies, such
as seismic observations in several inland areas, seismic and
geophysical observations in the ocean, application of Global
Positioning System (GPS), seismic observations by a network
covering the whole of the western Pacific under the POSEI-
DON Project, and experiments on volcanic structure and
magma supply system, have been planned and conducted as
joint researches among the universities and institutes in Ja-
pan. To promote these projects further, ERI was re-orga-
nized in 1994 as a shared institute of the University. The re-
organized 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 multidisciplinary
network in the Pacific hemisphere consisting of seismic, geo-
electromagnetic, 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 re-
spond 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, 85 years after the foundation, ERI was re-organized
as a joint usage/research center of Japanese universities for
earthquake and volcano researches with four research divi-
sions and seven centers. The new organization will enable
ERI to provide flexible frame-work for diverse and multi-dis-
ciplinary 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 on forecasting large-scale
earthquake and tsunami.
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¥R MNED R BEL Prof. KOYAGUCHI Takehiro
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B %% R HEBIE Y32l —Ya rRILg Assist. Prof.  |SUZUKI Yujiro
H ® 11 B R~ | 7 S o Prof. KATO Teruyuki
HEREH A e 2 #H¥aZ |4 Hi—  |ED) - W Assoc. Prof.  [IMANISHI Yuichi
HEEdE | IREAE | HhEEREY R Assoc. Prof.  [INAKATANI Masao
Division of Monitoring HEHRE LR RS PRI - PRKILE Assoc. Prof. | YAMASHINA Kenichiro
Geoscience B |Gl Wk | RERBIIREES Assist. Prof. | TAKAMORI Akiteru
By #  |HT ®E | RElme Assist. Prof.  |TANAKA Yoshiyuki
¥oRO|EH B ERERE I RT A Prof. KURITA Kei
oI R (IR Prof. NAKAI Shunichi
WA SR dtgez | RIF BEF [ BRERNEERR Assoc. Prof. | TAKEI Yasuko
W |FE w7 A7 = VERIBEREIS |Assoc. Prof.  |HIRAGA Takehiko
Division of Earth and HHIE |RH B |3 Assoc. Prof.  |YASUDA Atsushi

Planetary Materials Science

Wy # IR e Rafber - R Assist. Prof.  |ORIHASHI Yuji

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

B # = BR | ERE A Assist. Prof.  |MIBE Kenji
5 B2 TR P Yo |RERE T Prof. KABEYASAWA Toshimi

E/GE B ke o HHES Prof. KOKETSU Kazuki
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OB |EE AR RS Prof. SATO Hiroshi
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¥ |2H AR |y Assoc. Prof.  |MOCHIZUKI Kimihiro
Earthquake Prediction B % |HE R B - R Assist. Prof.  |IGARASHI Toshihiro
Research Center B o# |ml El | Ry Assist. Prof.  |ISHIYAMA Tatsuya
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Voleano Research Center B0 # BRI & PKINgp#Es: - KINEB)F Assist. Prof.  |[OIKAWA Jun

B % |&F Kz (KW E-—FEVIUT Assist. Prof. |KANEKO Takashi
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B # |wi¥r B K Y Assist. Prof.  |MAENO Fukashi
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Center for High Energy HEHIZ M %3 (59 9F 7T 74—t Assoc. Prof.  |TANAKA Hiroyuki
Geophysics Research B %% TAVE 2 U ETE I = A o U 1 APA R 7 Assist. Prof. |TAKETA Akimichi
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Fig.1 This project plans to de-
ploy advanced ocean
bottom geophysical in-
struments in the ‘normal’
ocean floor as shown by
a white circle, and aims
to reveal the mantle
structure below. floor.

HEEET.

K2 ZREBEICHEIH
B LTS BE

Fig.2 Newly developed
broadband ocean
bottom seismom-
eter at deep sea-

FAHEERRE [S2O5DFFE~Y > V]

The Normal Oceanic Mantle (NO-Man) Project

The oceanic mantle is an important region to understand
the Earth system, as more than 2/3 of the Earth surface is
covered by oceanic area. In the normal oceanic mantle’ be-
tween mid oceanic ridge and subduction zone in particular
(Fig. 1), there remain a couple of most fundamental questions
in Earth science.

First question is the cause of asthenosphere, which is a lu-
bricating layer below oceanic plate (lithosphere). Plate tecton-
ics is based on a concept that a rigid lithosphere moves over
a weaker asthenosphere, and thus the precise knowledge of
its lubrication mechanism is fundamental to understand how
our planet works.

The presence of water is one of the properties characteriz-
ing the planet Earth. Second question is the amount of water
in the mantle transition zone, which is essential to understand
the Earth’s total water budget. The question may never be
fully solved without the knowledge for the “normal oceanic
mantle” that occupies the largest part of the entire mantle.

The present project is carried out for 5 years from 2010,
aiming to solve these two fundamental problems from obser-
vational approach in the western Pacific Ocean, by deploying
state-of-the-art ocean bottom geophysical instruments (Fig. 2)
that were originally developed by our group.
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3D imaging of a volcano
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Cosmic-ray radiography combined with classical gravimetry for

A novel imaging technique of cosmic-ray muon radiography
provides us with a cross section through an object parallel to
the plane of the detector, on which the average density along
all the muon paths is projected, somewhat like X-ray
radiography. A good example can be seen in the 2D density
profile of Showa-Shinzan volcano, Hokkaido, Japan. To our
regret, however, we cannot say whether the density anomaly
is located closer to the muon detector or further away from
the center. To identify the 3D coordinates of the anomaly (i.e.
3D imaging of density anomaly), we employed gravity data
for our 3D imaging because gravity is sensitive to density
variation as muon radiography. Integrated inversion of both
muon radiography data and 30 points gravity anomaly data,
enables us to make an “anatomy” of Showa-Shinzan volcano.
In particular, we can see a high density spine extending from
260 meters above sealevel to the top. If gravity data or muon
radiography data were analyzed separately, it would be
almost impossible to create the high resolution 3D image of a
volcano. Lastly but not the least, it is interesting that the
most classical physical tool (i.e. gravity) and the most
advanced particle physics complement each other in the
powerful 3D imaging.

1R /Altitude
(m)

400
42.545

350

300

(@t

Latitude (Degree North)

250
42540

29
1 ’QE! /Density(g/em3)

S L

#of gravilgO

4
F J == statlorlvs:

Za—A/8 R/ Muon Detector

BAFLUOAE (£E) &, FERBRI1-—F>IT7F4T7714—1CL2 2 RTHER (£T).

fR ENDEE(L, 3RTHE
BRI EES =0T > -EHBBEAS (UTE), PRTIIHESSMR. X, BIMFHLUO I XRTHEESMER (GLIFHE
EIE).
View of Showa-shinzan volcano (top left) and its cross section from 2D cosmic-ray imaging. The cosmic ray data
combined with gravity data (measurement scene in the central photo, and gravity points in the map) enable us to make
integrated inversion for 3D density distribution (right). A high density spine can be seen extending from 260 meter
above MSL to the top.
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Study for the 2011 Tohoku Earthquake

The 2011 off the Pacific coast of Tohoku Earthquake (Mw
9.0) occurred on March 11, 2011 along the subducting plate in-
terface near the Japan Trench. The magnitude was much
larger than that of the expected largest earthquake in the
source region. Moreover, the 2011 Tohoku Earthquake
caused significant seismic and tsunami hazards mainly caused
by large coseismic slip nearby the trench axis where we had
thought as an aseismic slip area. On the other hand, the 2011
Tohoku Earthquake was well recorded by ocean bottom ob-
servation instruments deployed around the expected source
area of M7-class off Miyagi Earthquake and by inland very
dense seismograph and GNSS networks constructed after the
1995 Kobe Earthquake. As a result, the occurrence mecha-
nism of the 2011 Tohoku Earthquake, aftershock and afterslip
sequences, and precursory crustal activity have been well re-
solved.

ERI constructed an ocean bottom cable seismometer and
tsunami sensor system with a length of 120 km off Kamaishi,
Iwate Prefecture cooperated with Tohoku University in 1996.
The tsunami sequence with the maximum height of 5 m re-
corded at the nearest point from the source region of the
2011 Tohoku Earthquake greatly contributed to the following
source process study.

Unified source model and its rupture process

The devastating 2011 Tohoku Earthquake was observed
by dense networks of strong motion, teleseismic, geodetic,
and tsunami. We performed checkerboard resolution tests for
assessing the resolving power of the datasets obtained by the
networks. From the results, we found that the individual da-
tasets had only limited resolutions. In order to overcome
these limitations, Koketsu et al. (2011) constructed the first
version of the unified source model through a triple joint in-
version of the teleseismic, strong motion, and geodetic datas-
ets. Yokota et al. (2011) next performed a quadruple joint in-
version of all the four datasets to determine the 1.5th version
of the unified source model.

Although the above inversions were performed using one-
dimensional Green’s functions, we constructed the second
version of this unified source model inferred taking three-di-
mensional (3-D) velocity structures into consideration. To
achieve this, we calculated the 3-D Green’s functions using
the finite element method. We first inverted each of the data-
sets separately (Fig. 1 left), and then performed a triple joint
inversion of the strong motion, geodetic, and tsunami datasets
for the second version of the unified source model (Fig. 1
rightmost). The teleseismic dataset was excluded, because the
checkerboard tests had shown its low resolving power.

The total seismic moment in the second version was calcu-
lated to be 4.2x10” Nm, which yielded Mw 9.0. This model
revealed that the first rupture expanded at a slow speed of
2.0 km/s to the Japan Trench after small rupture in the initial
40 s. The second rupture began 20 s later at the slowest
speed of 1.7 km/s and became dominant with the largest slip
of 36 m. The third rupture then played the leading role, prop-
agating southward at a speed of 2.5 km/s. The slow rupture
speed and first rupture to the Japan Trench can explain the
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features of the disaster by the earthquake.

Regional extent of the large coseismic slip zone delineated
by on-fault aftershocks

Numerous investigations worldwide have found evidence
that aftershocks which occur on or very near the mainshock
rupture plane are actually quite rare in large-slip regions. By
applying this spatial correlation between on-fault aftershocks
and slip to the aftershock sequence, we delineate the outer
edge of the large-slip zone with higher spatial resolution than
previous studies using fault source models. The model that
we present for the large-slip zone of the 2011 Tohoku Earth-
quake incorporates the main features of previously proposed
fault source models, and also the observed fine-scale hetero-
geneities of fault slip (Fig. 2). It is important to highlight that
the outer edge of this large-slip zone shows a remarkably
complex shape. In particular, it is narrow and elongate south-
ward along the~35 km iso-depth contour of the plate bound-
ary offshore of Fukushima and Ibaraki. This southward elon-
gate slip zone corresponds to down-dip regions that appear to
have produced higher relative levels of short-period seismic
radiation.

TL—  NERBOKEDOHEESNT EHICHE SN KT
NV (FEOERBTEHENLER) 2R,

Map view of the density recorded throughout the 1-year
period immediately following the mainshock and the outer
edge of the large-slip zone (blue solid line) as proposed in
this study.
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Fig.3 Visualization of displacement wavefield on
the ground and sea surfaces at elapsed times
of =20, 80, 160, 300, 400 and 1800 s. Red
and green colors show normalized upheaval
and subsidence of the sea surface, while the
displacement of sea bottom and ground sur-
face is represented by topography height col-
or, respectively (Maeda et al., 2013).
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Integrated simulation of seismic waves, coseismic deforma-
tion and tsunami

The 2011 Tohoku Earthquake caused significant hazards
including strong ground motion, ground subsidence, and tsu-
namis. The ocean-bottom observation above the fault zone
brought important information of source rupture process,
however, their records are quite complex due to the overlaps
of seismic waves, coseismic deformation and tsunamis. To un-
derstand for such complex process in detail, a new numerical
scheme has been developed to simulate all of these phenome-
na in a single set of equations of motion by considering gravi-
ty and ocean column in traditional seismic ground motion
simulation (Maeda and Furumura, 2013). We also developed a
massively parallel simulation code to perform the large-scale
numerical simulation for such as the Tohoku earthquake on
the K-computer, which is one of the fastest computers in the
world. Figure 3 shows snapshots of displacement wavefield
for the 2011 Tohoku Earthquake (Maeda et al., 2013). A com-
plex process starting from the radiation of seismic waves,
generation of coseismic deformation to tsunami propagation,
is uniformly reproduced in this simulation.

Seafloor Aftershock Observations Using Ocean Bottom Seis-
mometers

The source region of the 2011 Tohoku Earthquake is posi-
tioned below the landward slope of the Japan Trench. To ob-
tain a precise aftershock distribution is important for under-
standing of mechanism of the earthquake generation. In order
to study the aftershock activity of this event, we carried out
extensive sea floor aftershock observation using more than
100 ocean bottom seismometers just after the mainshock (Fig.
4a). A precise aftershock distribution for approximately six
months in the whole source area is obtained at the present
from the observation (Fig. 4b). The aftershocks form a plane
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dipping landward over the whole area, which is consistent
with the result that the mainshock is an interplate earth-
quake. Comparing seismic velocity structures, there is no af-
tershock along the plate boundary where a large slip during
the mainshock is estimated. Activity of aftershocks in the
landward plate in the source region is high and normal fault
type and strike-slip type mechanism are dominant. Within the
subducting oceanic plate, most of earthquakes have also nor-
mal fault type or strike-slip type mechanisms. The stress
fields in and around the sources region change as a result of
the mainshock.

K4a BEFREHIO-OICHANMETHRAZFIOESFLXBERES () RUBEICEASINZRAGAREE

wEE (H).

Fig.4a Preparation of pop-up type ocean bottom seismometers on the research ship (left) and deployment of a long-
term pop-up type ocean bottom seismometer for seafloor aftershock observation (right).
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Fig.4b Aftershock distribution (March 12th-
September 13th, 2011) by ocean bottom
seismometer data with bathymetry. The
circles filled with color indicate the hypo-
centers of aftershocks. The depth of events
is color-coded, and diameters of the circles
are proportional to magnitudes. Inverted tri-
angles denote positions of ocean bottom
seismometers. Large and small stars indi-
cate epicenters of the mainshock and the
largest aftershock, respectively. Slip distri-
bution during the mainshock is indicated by
yellow contours. Red contours indicate
depths of surface of the subducting Pacific
plate. In the vertical section, the concentra-
tion of the aftershocks in depths shallower
than 60 km is clearly recognized. From the
west-east vertical cross-section, the after-
shocks become deeper to the landward.
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Propagation of slow slip leading up to the mainshock

Some major earthquakes are preceded by a series of fore-
shocks leading up to the mainshock, foreshocks, but it is un-
clear how these foreshocks relate to the nucleation process of
the mainshock. On the basis of an earthquake catalog created
using a waveform correlation technique, we identified two
distinct sequences of foreshocks migrating at rates of 2 to 10
km per day along the trench axis toward the epicenter of the
2011 Tohoku Earthquake (Fig. 5a). The time history of quasi-
static slip along the plate interface, based on small repeating
earthquakes that were part of the migrating seismicity, sug-
gests that two sequences involved slow-slip transients propa-
gating toward the initial rupture point. The second sequence,
which involved large slip rates, may have caused substantial
stress loading, prompting the unstable dynamic rupture of
the mainshock (Fig. 5b). While not all major earthquakes are
preceded by foreshocks, closer examination of the seismic re-
cords of other large earthquakes for slow-slip behavior may
yield further invaluable clues to the processes by which
earthquakes occur.
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Fig.5a Earthquake migration toward 3 R s i
the rupture initiation point of & S A
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the mainshock. Space-time 10 | kmaay 1@1@0;3??5?3 Y- ¢ R 3
diagram of all detected events, bl 2 .@O(U?"\"J Hx\:\v %
with earthquake origin locations ey o -
indicated in terms of the dis- 20 2 X & .
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(blue circles scaled to magni- MRS Bt
tude). Red dashed lines,
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fronts of earthquake migration; AEESICAE B4
red stars, repeating earth- (~20m L F)
quakes in the JMA catalog;

black star, Mw 9.0 mainshock;
yellow star, Mw 7.3 largest
foreshock.
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Schematic flgure showing propagation of
slow slip events toward the initial rupture
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Friction laws: Connecting Laboratory and Faults

The frictional properties of rocks play a vital role in earth-
quake dynamics, in which the range of the slip velocity spans
nine orders of magnitudes. To study friction in such a wide
range of slip velocities, we developed a rotary friction appara-
tus and measured the friction coefficient of granite over a
wide range of slip velocities. We found that the frictional
properties may be categorized into three distinct regimes
(Figure). We determine the crossover slip velocities based on
the underlying physical mechanisms. However, to rationalize
the application of such empirical friction laws to the natural
fault scale, one must derive a friction law theoretically based
on the microscopic physical processes. We derived the rate-
and-state dependent friction law based on the creep deforma-
tion of microscopic asperities. As a result, we found 1) micro-
scopic expressions for the two parameters that determine the
rate dependence of the friction coefficient, 2) the statistical
properties of the length constant and the state variable, and
3) a systematic derivation of time evolution laws for the state
variable.
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Fig.1 Custom fabricated forced oscillation apparatus.
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Experimental study on rock anelasticity

Although “elastic” and “viscous” behavior of rocks are well
known from seismic wave propagation and mantle convec-
tion, respectively, “anelasticity” of rocks causing dispersion
and attenuation of the seismic waves are not known. Howev-
er, importance of rock anelasticity has been recognized
recently, because it plays an important role in the interpreta-
tion of seismic velocity structures in quantitative terms of
temperature heterogeneity and/or fluid distribution in the
Earth.

Rock anelasticity has yet been poorly understood, due to
the difficulty of high temperature and high pressure experi-
ments performed on the rock samples. We, therefore, devel-
oped a new experimental method by using organic polycrys-
talline material as a rock analogue. The custom fabricated
apparatus is shown in Fig. 1. Using the rock analogue, anelas-
ticity over a broad frequency range (10~ *—50Hz), viscosity,
and elasticity (unrelaxed modulus) can be measured accurate-
ly as functions of temperature, grain size, chemical composi-
tion and melt fraction. As shown in Fig. 2, we found that an-
elasticity of polycrystalline material follows a similarity rule
such that attenuation spectra can be given by a single-valued
function of the frequency normalized to the Maxwell frequen-
cy.

1 3 -
=4 rock analogue
S (our study)
"5 Jackson / =
S0.1 | etal(2002) / SO |
= Gribb &
Q Cooper
‘ES’ (1998)  Tanetal
(2001)
olivine aggregates
001 L 1 1 . ! . .

102 10" 10° 10" 10* 10° 10* 10° 10°
normalized frequency, 1/ f,

2 AMRICHEWVWT, B4REE - NETAEIIL T
BYEEREOBREANT ML (O-@) &, ¥
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T3E, IRXTC—AKDVYRAA—H—TIZHDI D
Shof. TPV THEF ) EL SERED
BET—4 (F, K@, BER) dRALCYI42—H—
TICEKS.

Fig.2 When frequency is normalized to the Maxwell fre-
quency, Q' spectra obtained for various temper-
atures, grain sizes and materials collapse onto a
single master curve, showing a similarity and uni-
versality of anelasticity.



4

N 74 MR -

Research Highlights

NECESSArray & (& NorthEast China Extended
SeiSmic Array DAL T 7% &0 H4E - 72 EHALER I
Bl 5 KBEEE Y EBIEOMITH L. HIRD
FEIBS LB & LT 200949 HA 5 2011 48 HEF T
120 BB AER L, 2 LJ¥E L 1000km % 2 2
HHIBICE R TS RILEMER 7 LA /gL 7.
ZOL) LBHNEISHONS T — 5 HIHBRNER Y 1 F
I 7 AWIBRICE 2 B4 v 287 MEERY i v asiige
F—n&LTiE, (1) HEKEOEE - KRG & 74
FI7 A, (2) PEIKFETICHE LTWbILAIRAA T
HTL—bF (R TFVINRATT) OFAF I 7 ADR
B, (3) ¥ bVEREE (CMB) B X OCHiBkH.OE O
HBEMHO 37—~ HE LTI Tw5. BHIERK
D7D BRI T OHEt - <> P (RS 800km
T) OMFEPHEE R EORM R 3RITHERD A A —T ¥
7 % EBS LIS — A CTHEPIIIB I ). T —
#13 2013 4E 9 H A H &R AR I N5,

FARRINT 2> 51, HARUEE 5 AL T2 A A
ATZHEET L — M &, NECESSArray @i~ ¥ TIZIZA
NAATEDLT, v~ MVERE (F3 410-660km
D) TKEFMICR A ERileb b AT 7TV MRS
TEVH) BT TR L B I N e ol —J
CNETOHARIBHNOT LA F— 5 ORI X 5 S
Wi (X12) 12k 5E, HEK TR AT
WK AT TIRAARIN o T Y PIVATHAL Y ¥
PV SN TV A ITRERZ R TR O N T
BY, EHATTIZE B~ Y PIVIEEIAD KL &
- LI EBEICH A KA IL R E oL ok K
L OBRDNEm I N TWwb,. NECESSArray 12 & - T
LNo0HLHBIEIINSDKINOKRGHmEEEHZ S
28 Lz,

X1 NECESSAray @il (FREMODEDZDR) &
HAAALERKTEZXSTHBEOI L 42— (AELR).

Fig.1 NECESSArray stations (color marks at top-middle)
and the subducted Pacific slab depth contour (yel-
low lines).

NECESSArray 5tiE : HEKED S A D FEELATTEAFIVX

NECESSArray Project and Deep Slab Dynamics

NECESSArray (NorthEast China Extended SeiSmic Array)
consists of 120 broadband seismic stations that are deployed
in the northeastern China by an international team of Japan
(lead by ERI), China and the United States scientists. It was
in operation for two years from September of 2009 to August
of 2011, and the data will be openly available online from Sep-
tember 2013. The primary goal of this project is to elucidate
the dynamics of the deep stagnant slab beneath NE China
that is originally subducted at the Japan trench, as well as
the origin of the Chinese continent in the region, but the seis-
mic network can be also used to illuminate processes occur-
ring in the deepest part of the Earth.

In NE China, a puzzling Cenozoic intraplate off-arc volca-
nism is known and its relation to the stagnant slab beneath
NE China has been greatly discussed. The preliminary tomo-
graphic images by the project team, however, revealed an
unexpected result: the absence of long-tailed stagnant slab
beneath the chain of volcanoes, suggesting a possible link ei-
ther to the mantle transition zone or the lower mantle. This
finding opens a new discussion on the origin of the off-arc vol-
canisms and back-arc opening in a wider context of global
geodynamics.
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Fig.2 Seismic reflectivity image beneath southwestern
Japan with its interpretation. In the schematic dia-
gram at bottom, light blue color indicates a sug-
gested water pathway into the deep mantle that
may affect the off-arc volcanism.
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Fig.1 Examples of tilt motion preceding Vulcanian erup-
tions. Figure represents the Vulcanian eruption pre-
ceded by a phreatomagmatic eruption.
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Volcanic eruptions at Kirishima-Shinmoe-dake volcano in 2011

During the early period of volcanic activity at Kirishima-
Shinmoe-dake volcano in 2011, various kinds of activities, such
as sub-Plinian eruptions, a magma effusion, and Vulcanian
eruptions, occurred sequentially. Here we present new knowl-
edge concerning these eruptions base on observations nearby
the summit crater and a 3D simulation of volcanic plumes.
© Preceding inflations of Vulcanian eruptions and the erup-
tion triggering

Almost all Vulcanian eruptions were preceded by trapezoi-
dal inflations, whose durations systematically lengthened as
time progressed, and were followed by various time sequenc-
es of tilt motions, which became increasingly more complicat-
ed throughout the frequent Vulcanian eruptions (Fig.1). In
spite of the complicated time sequences of the preceding in-
flations, we have found clear linearity with a constant gradi-
ent of 0.45 between the logarithm of the preceding durations
versus elapsed time for each sub-stage. These observations
can be consistently explained based on the assumption that a
Vulcanian eruption is induced by a catastrophic rupture of
the closed magma frame due to overpressure caused by mag-
ma degassing, and the degassing from magma declines expo-
nentially with time.
© 3D numerical simulations of volcanic plumes

We carried out simulations of the development of volcanic
plumes during the 2011 eruptions of the Kirishima-Shinmoe-
dake volcano using a new three-dimensional numerical model
that determines eruption cloud dynamics and the wind-born
transport of volcanic ash. This model reproduces the field ob-
servations such as plume height and ash fall area (Fig.2). The
simulation results indicate that the volcanic plume was
strongly distorted by the wind in this eruption. Coarse ash
particles separate from the volcanic plume and fall to the
ground near the vent, whereas fine particles are transported
to a higher level and drift far from the vent. The results also
suggest that because the wind direction changed with height
in this eruption, the main axis of eruption cloud differed from
the dispersal axis of the fall deposit.

2 1826 27HEXICE T BNUKRZED I XRTY
IaL—Ya iER HEED (@ AEs,sE (b) E
DS HERFHH. FOWEFERLS, FLVWEERD
Wl ErxRY.

Fig.2 The results of 3D numerical simulations for 26-27
Jan. eruption. (a) Side view and (b) top view of the
distributions of simulated ashes. Particle colors
represent particle sizes.
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The underwater gravimeter is evaluated on a ma-
chine simulating pitch and roll motions. Pressure
vessel is removed for the testing. The gravity
sensor is mounted on a gimbal control unit with
an inertial navigation sensor (a fiber gyroscope)
to keep vertical.

Photo1
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gravity observation system and

evaluation of performance by using underwater vehicle

We have been developing an underwater gravity observa-
tion system and evaluating performance of the system by us-
ing an autonomous underwater vehicle (AUV), as a part of
“Ocean-resource use promotion technology development pro-
gram, Advance exploration technique of marine mineral re-
sources”. The underwater gravity observation system aims
for exploration of a seafloor hydrothermal deposit, and con-
sists of an underwater gravimeter and an underwater gravity
gradiometer. The developed system is evaluated during grav-
ity measurement in the sea by using an AUV, and will be im-
proved for practical use. In September 2012, the first practical
measurement in marine area was carried out by using the
AUV, and the data were successfully obtained.

BH?2 BEZRRHBINNMIhEHEZ=ZE EHEH 28
Z50cm DEEBEERHEZBETCCHARROERESRIC
INML, EARESELTHRBESES. DNV
BICKY, SREPRENS.

The developed gravity gradiometer contained in
a vacuum capsule. The gravity gradiometer com-
prises 50cm vertically separated two accelerom-
eters with astatic reference pendulums. The
instrument remains vertical by using developed
two-dimensional gimbal.

Photo2

BEF (BERENEKE) ERICLIENREOHSR.
BEMEOHARBRERTREZ—HIE, BRELZE
EICHITT B2 EICEY, T—2%NET 3.

Concept of underwater gravity measurement for explora-
tion using underwater vehicle, e.g. AUV. The system gath-
ers gravity data while underwater vehicle navigates above
the sea floor two-dimensionally. The starting point and the
ending point should coincide to remove the drift of the
sensors.
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Earthquake Disasters
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Fig.1 Intensity of the Metropolitan Seismic Observation
network (MeSO-net).
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Special Project for Reducing Vulnerability in Urban Mega

We have just started the Special Project for Reducing Vul-
nerability in Urban Mega Earthquake Disasters (2012-2016),
which is sponsored by the Japanese Ministry of Education,
Culture, Sports, Science and Technology. This project is com-
posed of three academic disciplines: Earth and physical
sciences, engineering, and human social sciences. It seeks to
(1) clarify the earthquake mechanism of southern Kanto
region and develop evaluation technology for seismic damag-
es in urban areas; (2) develop technology for rapid damage
assessment of high-rise office buildings which may be dam-
aged during earthquakes, and (3) develop strategies to
increase earthquake social resilience.
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Fig.3 Waveforms of earthquake (M3.3, Depth=31 km)
occurring in the middle of Tokyo Metropolitan on 3
Nov., 2012 observed by the MeSO-net.
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Simulation Research for Large-scale earthquake, Tsunami, and

The 2011 Great East Japan Earthquake is a tragedy caused
by an unpredicted large-scale earthquake and tsunami. An
urgent issue is to make more scientifically rational predictions
for such large-scale earthquakes and tsunamis as well as the
consequential disasters. Simulation studies that use massive
computation are candidates to construct prediction as it ana-
lyzes physical processes of earthquakes, tsunamis, and struc-
tural responses and damages. Supercomputers are heavily
used for this research. Collaboration within the research
community in Japan is facilitated by the Inter-University Re-
search System.

hR) Eh

Fig.1 Seismic response simulation of Tokyo Metropolis: color legend for displacement norm; top) in-
itial state; middle) mildly shaken state; down) severely shaken state.
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Integrated research project for the Tachikawa Fault Zone

Tachikawa fault zone is located near the Tokyo metropoli-
tan area, and regarded as one of the most important active
structure that might generate hazardous earthquake. Al-
though seismic hazards are dominated by great earthquakes
on the subduction megathrusts, complex intraplate strain is
also accommodated by active faults formed in response to
subduction processes. In addition stress perturbation associat-
ed with M9 Tohoku-oki earthquake may enhance seismicity
near them. Their proximity or location near Tokyo makes
these faults disproportionally more hazardous. Therefore,
more accurate estimates of strong ground motion is highly
critical to mitigation of seismic hazards of this area. However,
active structures in the Kanto basin are typically and little
expression at highly urbanized earth’s surface, making under-
standing of recent slip histories across them elusive. We
started a new multidisciplinary research project on the
Tachikawa fault zone to understand subsurface fault geome-
tries, present seismicity, paleoseismic behaviors, documented
earthquakes, and strong ground motion calculation. Our stud-
ies in this year include deployment of 30 seismometers
around the fault zone, data collection recorded by MeSO-net.
We also carried out 3D seismic reflection profiling and exca-
vated 250-m-long, 10-m-deep, 25-m-wide trench across the
hypothesized 3 to 4-m,-high, 100-m-wide, west-facing fold
scarp on the lower fluvial terraces along the Tachikawa fault.

AEEXRBLEZEKXH l/“/ﬁlﬂﬁﬂﬁ, .\0355'5
Photo showing a 250-m-long, 10-m-deep, 25-m-wide trench excavated across the Tachikawa fault at
Enoki site.
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Research Divisions / Research Centers

M Research Divisions
Division of Theoretical Geoscience

This division engages in theoretical modeling researches
based on basic 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 ocean hemisphere, which is an ob-
servational blind zone, by deploying unique instruments de-
veloped in-home. 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 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.

By advancing numerical analysis methods and taking ad-
vantage of massive numerical simulation, this center seeks to
provide exclusive information about possible disaster that
would be useful for the disaster mitigation.
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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 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, and
sharing seismic and volcanic data, and works on forming and
operating nationwide information and distribution basis. Re-
search activities include development and technology transfer
of earthquake disaster information system, international col-
laborative studies on giant earthquakes, crustal deformation
and tsunamis, and establishing the academic base of effective
outreach.
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Monument placed by the main gate

EYHPMIIRSh - EXICREBERIL

A7V ERBPREBESNE (BIESEOER
)

A monument was placed when the building was
taken down.

It has the seismograhph-looking object on top, and
the moon and the sun on the sides. (Moon on right
side.)

L

1925 FEMEFRATEEIL LD EY.
COEYDOEBEICAERBEAA—J LETEY LY
FHY, AREICIEMEHEEF—TICLELFT
VER XX

Building of ERI when first built in 1925.

Mosaics of the moon and the sun are on the front
wall of the building, and a seismograph-like object
is on the right side of the building.
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Southern California Earthquake Center (SCEC)
BAYTHIL=T R A—

International Research Promotion Office

The International Research Promotion Office was estab-
lished in April 2005 to promote international research activi-
ties of the Earthquake Research Institute. Since the Asian-
Pacific regions including the Japanese Islands are in the area
of geological disasters, it is imminent to promote researches
on clarifying the mechanisms, forecasting and mitigating
those disasters. ERI has conducted the cutting-edge research-
es on earthquakes and volcanoes in the region. In recent
years, many international collaborative projects supported by
external funding such as “Science and Technology Research
Partnership for Sustainable Development (SATREPS)” are
implemented.

The International Office promotes international research
cooperation through exchanges of the researchers, holding
international symposia and deploying urgent scientific survey
teams for disastrous earthquakes and volcanic eruptions in
the region, under the cooperation with related domestic and
oversea institutes. The program for visiting professors and
postdoctoral researchers has two types: long-term (3 months
to 1 year) and short-term (up to 3 months) visiting programs.
Direct applications from candidates are considered for the
long-term program, while the applications to short-term pro-
gram must be submitted by host researchers at ERI Since
2005, more than 80 foreign researchers have visited ERL

International Office also promotes regular and active inter-
actions with several foreign institutes such as Southern Cali-
fornia Earthquake Center, China Earthquake Administration,
or Institut de Physique du Globe de Paris, with which ERI
has Memorandum of Understanding. ERI also holds workshop
as a part of Todai (University of Tokyo) Forum.

[Institut de physique du globe de Paris

Grad. University, CAS (GUCAS)
s E R BT AR

(IPGP) /X i Bk ¥ 3R FE Al Outcomes
- R —— Progress of scientific research
Collaborat.lve research on ;‘&IF]TI}T:'L Contribution to disaster prevention
Subduction zones IR IAF T Safe and secure society
Earth’s deep interior BRI ED BRLER
Faults and rupture BB SR IR HEE - KILFRTR D FRERRIHEAE
Earthquake predictability hZE % HI5EER = - KILBF A~ D E#R
Volcanoes and eruptions X LLI&IE X R RIDHEEDIEE
China Earthquake Admin. Institut Teknologi Bandung
hEHER (ITB) NV FU TR K

Earthquake Research Institute
HREKFHERER

Joint Usage/Research Center (Japan)
E R FEF A - RS ZTHR

International collaboration

* Information exchange on global data

* Comparative studies of
earthquakes/volcanoes/tectonics

* Human resource development

EfFHmAIZEEL T

- EHAOHE - KILT—F DIFHRKIM

- MR - KWL - T R = ADLLEBRER

- ERERE 2D AMDER
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1) R—LX—=TPiHEHEAEEL L3RS

MBI FERr O 7RG B R B IGEN B 9 4 xR —
AR—Y - EHGEEHEZ B L TRAL TV ES. HELR
BB R TR ROV TIE AR — A R= Y CTHHT 513
B, BB Al e L, o~ m &) THIREEE
LCWET. M5 - KINCET 250 R — 2 50
MAEENORDLIEMT 7 ) —FETIToT0ET.
http://outreach.eri.u-tokyo.ac.jp/

2) AHBEEREOLEER - BRRIEE

WE - KINZBET 2 EORILHEREOBITIZIEZ 5
720, NFHHER AR, MRAFREEERELT
WET. F7, HIBERRLEE RS S ORI,
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BH, RO TEN 7.
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ELTWET.

4) BiKBARAET P BAERE L DEE - HiffBE0RE
WY 72 3255 OB I YU~ OB R, HiEF
ZEATASEHSE L 2 oI - BESICHHLA TV E T

BRzEH

BEEICIIMEARAO—MAFHERHE

ERI Open House and Open Lecture is held annually.

Outreach and Public Relations Office

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 1) to make the public outreach more effective and
systematic, and 2) 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,
2) public education through open house and public seminar, 3)
education for the specialists and technicians of emergency
services, and 4) cooperation with national and local govern-
ments.
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Technical Division
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X-ray fluorescence analyzer (XRF).

Technical Division supports technical aspects of a wide
range of research activities undertaken in ERIL This division
is separated in to three sections.

1) Technical Supporting Section for Observational Research:
Provide technical support for field observations and labora-
tory experiments including management-maintenance for
research facilities and equipments.

2) Laboratory for Development and Analysis Researches:
This section is divided into two subsections, support for
development and maintenance of research instruments and
support for chemical analyses including maintenance of
related analytical instruments.

3) Technical Supporting Section for Information Processing:
Support for information processing, including management
and issue of observational data and research results on
website.

The Management Committee of Technical Division and the
Steering Committee of Technical Division are responsible for
management of this division to provide efficient technical
support for the ERI researchers and promote technical train-
ing and general meeting for improving technicians’ skill.

X&=

Library

HERAFFEAT XIS TR - KNS T 2030 720
OHEMHEFZETT. HWEHZEINICEEORWKEL 7 —
< & L7zieia e E R EE R A R A O BRI B
THHRELRERZZENMELTCVWET. IhH0HFE
W7 — 713 [HET AT EF SR E R T — & N —
AL XL TE. T WEFBEEH4YLTY
5 R RFHEZERT 5] 1%, UT Repository (K
WORZEEMBEE Y RY M Y) el cvwEd.

HigrdE 19,447 it ¥35  33,492 it

ME RE 1,071 ff MRS 1,039 fi

HIXHH WR K (WEHFHATS), X (1
THBERE), EOFEARK (G ERLT),
T IR AR A (W HBR), 2
DOl 5 20,000 F

Al TR, LR RAE R O FIAR, 4
BARS #5600 5

F H BIRORZE S, HriMiE, 1906 44 v
7 V= 7T HESE DS 3,000

16mm LI | KIE 34EDOREMK, BIRKES,

T ANV A | RWE, HAREHIHMMWE, 75

Sab VAAKWEZREDDLD K50 M

% 20124F 4 J1 1 HBIAE

The ERI library is specialized in fields of seismology,
physics of earth and planets, geology, volcanology, and earth-
quake engineering. We also archive collections of antiquarian
books and illustration related to natural disasters such
Namazu-e (catfish drawing). Index and images for these col-
lections will be available from “ERI library data base” on the
website. Our publication, the “Bulletin of Earthquake Re-
search Institute” is also available from the UT Repository
website.

Books 19,447 Japanese volumes and 33,492 foreign
Volumes

Scientific 1,071 Japanese serial titles and 1,039 foreign

magazines serial titles

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

Archives 600 titles, including old Japanese
drawings such as the “Namazu-e” and the
“Kawaraban”

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

16 mm films, |50 titles

videos

27



) B[] As of April 1* 2012, the Library possesses the following
HEEH~4MH 9:00-17:00 (12:00-13:00 # <) books and materials.

F—24L~X—7 http//www.erlu-tokyo.ac.jp/tosho
Open hours

Monday~Friday 9:00am-5:00pm (except 12:00am-1:00pm)
Library Home page
http://www.lib.u-tokyo.ac.jp/koho/guide/guide/jishin-e.html

X 1

The Great Earthquake of Japan, 1891 by John Milne and W.K. Burton with Plates by K. Ogawa

1892 & Yokohama : Lane, Crawford & Co. 28.9 X 40.6 (kR 29 &

1891 (BRi&24) £ 10 B 28 HE &, HAOREMERKMOBEMESREL /2. UBFBAIhLZEHY OEREEY OFREY
DELHPEIEL, BHE, BEE—FHICEE 7,273 A (FEXSEX [BXAHEHERE. BRFIR]) cXZ2hHE2H/-50Lk B
BEE% HEABABE IV EN— M (FEIZ)PEEMMNI—ES EHICHXMICHE, SHROBEFTEZELID
HAEREEZHRLE. &5, FEAKEHMETE (K2 AR (B 1) ICEFAREAhTOAEWVS, 2RRICEEEShTVWS. C
DREMEZZEE LT, BHA25F (1892) (CXHAEICEXFHHAERHIREL /-

1892 Yokohama : Lane, Crawford & Co. 28.9 x40.6 with 29plates

“Nobi earthquake” one of the biggest inland earthquake in Japanese history, stroke early morning of 28th October, 1891. Most of
the western style buildings using bricks, which was newly introduced at that time, collapsed and ended up with death toll of 7273
in Nagoya and Gifu region. Right after this earthquake, John Milne who was an advisor employed by the Japanese Meiji
government, visited the site together with a photographer Kazumasa Ogawa, and W.K Burton who was also an employed advisor
in sanitary engineering, and published this report with many photos picturing the damaged situation of the local people. The
famous picture of Mizudori fault (fig. 2) was not included in the first edition (fig. 1) but was included in the second edition. Due to
this Nobi earthquake, the “Advisory Committee for Earthquake Prevention” was established in the ministry of education in 1892.

X3

EMRMEILKRE M BRBE R RAN 2258 (1783)

KERHR (FEE¥e, MERTFEES) X#HA3E10HA 298 49.8 x 83.

1783 RBA3E7 A7 H, EMOERBUIBEL TREFOXELHLIEFLA BHR - BLELIC, ZBRAHODEIEY, A%
BEPHELI>TRITEE /. BREVBGHEITHE, RIAHABSEILF LHFEEEMEEL, JEF 2000 A, HEERRK
1800 F, BERISEIR—FIChAY, SIFTHHE—F (#93cm) ICRAK. FAXUBEIERIZEEZED, DOTRIRELTH
RINTLICAKKEZBKEL. BIELPSDORANEEE L) AL DEEIZ OV,

Record of Washed-out Villages in Joshu (Gunma) Agatsuma-gori by the Great Eruption of Shinshu Asamayama (1783)

Disaster Picture Map (Hand drawn, colored , copied by Obata Ujihira Nubuatsu) October 29, Tenmei 3 (1783) 49.8 X83cm

On July 7, 1783, Asamayama in Shinshu erupted, which caused unprecedented disaster. In Karuizawa and Oiwake, big stones as
large as one can hardly put arms around fell, and people ran around with tubs and pots on their head. Eruption continued until the
8th, the next day, and the out-flown lava attacked Agatsuma-gori in Kozuke to the north. The death toll was 2,000 and buried
houses were 1,800. Ashes fell over the entire Kanto area and in Edo, piling up to 3cm (1-sun) on the ground. Lapilli blocked
Agatsuma River and they broke off to cause great flood damages along Tone River. Even with the majorfamine from the previous
year, the plight of the people continued further.
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Prediction Researches
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Coordinating Committee of Earthquake and Volcanic Eruption

The “Observation and Research Program for Prediction of
Earthquakes and Volcanic Eruptions” 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. The scientific program is
cooperatively planned and carried out by many researchers
belonging to 14 universities in Japan and is started in 2009
and will be continued for five years until 2013. The purpose
of the research programs is to develop a prediction system
for earthquakes and volcanic eruptions as well as to under-
stand various processes that cause earthquakes and volcanic
eruptions. The Coordinating Committee of Earthquake and
Volcanic Eruption Prediction Researches (CCEVPR) is estab-
lished to collaborate on promoting the scientific program.
Member of CCEVPR consists of the heads of research insti-
tutes concerning seismology and volcanology in the universi-
ties in Japan. In 2010, ERI was re-organized as a joint usage/
research center of Japanese universities for earthquake and
volcano researches, and CCEVPR was required to play a
more important role for collaborating closely with nationwide
researchers. CCEVPR includes the Planning Committee, Pro-
gram Promotion Panels and Financial Committee to promote
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Fig.1 Program of Research and Observation for Earthquake and Volcanic Eruption Prediction
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Fig.2 Upper: slip distribution on the fault Plane of the
2011 Tohoku giant earthquake
Right: hypocenter migration and slow slip event
prior to the 2011 Tohoku giant earthquake.

RO TRISHTDREFEREIFICK>TRESND

X3 MmOEESEEEEORR

the researches that are carried out in cooperation among uni-
versities under the Observation and Research Program for
Prediction of Earthquakes and Volcanic Eruptions. The Plan-
ning Committee also holds symposia to discuss the achieve-
ments of the researches. The Tohoku great earthquake
occurring March 11, 2011 exaggerate the importance of
research on the generating mechanisms of giant earthquakes.
The Observation and Research Program is revised to
strength the research this field on November, 2012. The pres-
ent scientific program will conclude on March, 2014. CCEVPR
review the achievement of undergoing researches and pre-
pare to propose the scientific research programs for the
following five years. The official WEB site of CCEVPR is
http://www.eriu-tokyo.acjp/YOTIKYO/index.htm.
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Fig.3 The relation between geothermal structure and seismogenic zone in crust
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Educational & Research Activities

Table Number of Students and Research Fellows

PRV
FIRFER . N
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REpbeds | REFBehigeE | ARprhiizesd WEE PANESDND) 1= U i
St 58 B 5
(PD * SPD)
Research . .
Graduate Students of Research JSPS Foreign Adjunct
Students of Research Research Research
Students Graduate
ERI Fellows Fellows Fellows
School
SERSASAERE 2003FY 96 3 6 3 18 2
SRk 164 2004FY 82 2 1 3 24 1
SERITAEE 2005FY 85 2 — 2 24 1
SRS 2006FY 71 2 2 4 31 —
SERSA9AERE 2007FY 64 3 1 4 26 —
SRk 204 2008FY 58 2 3 2 20 —
SRk 21 A 2009FY 56 1 2 3 23 0
SRR 224F i 2010FY 65 2 2 4 56 36
SERN234ERE 2011FY 70 2 1 3 45 32
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Education and research of graduate students

The Earthquake Research Institute (ERI) accepts graduate
students and research students of the Graduate School of Sci-
ences (Earth and Planetary Science) and the Graduate School
of Engineering (Civil Engineering and Architecture). Profes-
sors and Associate Professors of ERI belong to these gradu-
ate schools and undertake teaching and supervisions of grad-
uate 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 ac-
cepts special research fellows from Japan Society for Promo-
tion of Science (JSPS) and foreign research fellows, and
research students from private or governmental institutions.

Education at College of Arts and Sciences of 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 ad-
dition, an introductory course in the solid earth science has
been conducted by professors of ERL

“Danwakai” and Friday Seminars

ERI holds a “Danwakai’, a monthly meeting where mem-
bers present their most recent academic and technical
achievements, every third Friday of the month. Danwakai is
open to the public. On Fridays when Danwakai is not held,,
Friday Seminars where researchers are invited from outside
ERI to give lectures on up-to-date academic topics wil be
held.
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EFEEY (FRk25% 2 A 16 HIE7E) Number of Permanent Staff (As of February 16, 2013)
# % Professors 25 N
He = Associate Professors 24N
Bh # Assistant Professors 29 N\
— % %k B Technical and Administrative Associates 51N
=5 F Total 129 A
X% Yearly Budget (B : FF thousand Yen)
AR NS Wikt * &t BEwr s | Atk s | ekt i
Scientific Funded
Fiscal Year Personnel | Educational | Sub total Research R u h Grants Total
Grants esearc
SERCLA5EREE 2002FY 1,468,016 2,697,276 4,165,292 228,302 — 11,620 4,405,214
WREIS4EEE  2003FY | 1,374011 | 2386291 | 3,760,302 | 265,700 — 20,508 4,046,510
ERRIG4EEE  2004FY | 1,189,966 | 1,496977 | 2686943 | 411,100 1,077,118 21,873 4,197,034
SERGITHEEE 2005FY 1,258,522 1,604,003 | 2,862,525 394,200 1,231,351 20,850 4,508,926
SERRISAERE  2006FY | 1358553 | 1474502 | 2,833,055 | 387,946 | 1,309,248 18,760 4,549,009
ERRI9AEEE  2007FY | 1267,151 | 1454657 | 2721808 | 400,190 | 2,041,608 5,150 5,168,756
ERR204EEE  2008FY | 1,388,788 | 1,619257 | 3008045 | 280,656 1,659,122 8,477 4,956,600
WRR214EFE  2009FY | 1,204,446 | 2118425 | 3,322,871 281,453 1,500,408 9,411 5,114,143
FRR224ERE  2010FY | 1,201,967 | 1,467,670 | 2,666,637 | 466,586 1,471,935 37,864 4,643,022
SERR23ERE 2011FY 1,266,310 1,354,913 2,621,223 358,696 1,971,930 33,944 4,985,793
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Directors of the Earthquake Research Institute
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FEZFR Chronology

£ Year

KIE144E

1925

HEEAFZEATEXE Establishment of ERT

iEFn 24F

1927

HL X FTEX & Tsukuba Branch

AEFn 94

1934

Y X FTa%E Asama Branch

RN L64F

1941

T BT B Enoshima Tsunami Observatory

R Fn224F

1947

/Hﬂgﬁiﬂj i A BB [E  Aburatsubo Geophysical Obsetvatory

AR Fn244F

1949

AL HER BB FTE% & Matsuyama Geophysical Observatory

[EEIRIES

1955

/] \u% KB PTE% & Komoro Volcano-Chemical Observatory

AR FN344E

1959

5 K 5 UG SR FTRR 8 T2u-Oshima Geo-electromagnetic Observatory

AP Fn354F

1960

BEREEEBHPTEXE 1zu-Oshima Tsunami Observatory

AP FI364E

1961

L i 28 B 8L FTER B Nokogiriyama Geophysical Observatory

[EEIREE

1963

b KILBIHIFTEY [E Kirishima Volcano Observator

MEFn394E

1964

ﬁ&éﬂ? & Pl SCPT 2 S AL AT, BRI LB (235 2 40 P22 S S OV LI N RS
PTax &

Re;ame as Tsukuba Seismological Observatory and Asama Volcano Observatory. Establish Wakayama
Seismological Observatory

MEFn404=

1965

HRB N R BLRIET X OSRERR HBLH & > 7 — 2k &

Shiraki Seismological Observatory & Strong Seismic Motion Observation Center

ARFn414E

1966

W2 Ml 28 B BLIAN T S OVEE S0 N M BRI Pk 1
Yahiko Geophysical Observatory & Dodaira Seismological Observatory

R Fn424F

1967

R T RBIIE 7 —, JLEHUNER - HE RSB HIET

Earthquake Prediction and Observation Center, Hokushin Geophysical Observatory

AR Fn434F

1968

Rl o HUERBLRIPTER & Kashiwazaki Seismological Obsetvatory

AR F444F

1969

B L) I ZZ B BLITER & Fujigawa Geophysical Observatory

AR FN454E

1970

I\ o i MRS S Yatsugatake Geo-electromagnetic Observatory

AR FN544E

1979

HUE 7RG #E v & — (MU Pl o ¥ —OsH - J15%)

Harthquake Prediction, Observation & Information Center

B Fn594E

1984

G E K K I BLAFTER B Tzu-Oshima Volcano Observatory
(@*Ek%i’ﬂﬁﬂﬂ%ﬁ(ﬁﬂfﬁ PFEREEEBHFTOFEL - &)

AR Fn554E

1980

{5 B EBIIFTAE Shin’etsu Seismological Observato
GeEH N R - i’@ux%;ﬁﬂ%ﬁ(ﬁ'ﬁ? ’fﬂﬂlz‘}f"f(d ﬂﬁ;f%%ﬁ IFT DEELL - HEE)

Rk 64

1994

AT FERTEH. GEIRIFHWRIEATICUGH) K O fe i 0D ikl

Re-organization of the Insutute as 4 divisions, 4 research centers, and 2 observatories

TR 0%

1997

W FERBLAIE 8 o % —i% B Ocean Hemisphere Research Center

SRR 184F

2006

LD 5 IR ABL e 1 Enoshlma Tsunami Observatory closed

k214

2009

HE P AT T 2 — %i{ﬁ;ﬁkmﬂﬁk$%ﬂﬁ i o 7 —IC, KINMEK PR T
4 — % KUK T EIFFEE o & — (2ol

Research Center for Prediction of Earthquakes and Volcanic Eruptions

FEpR224F

2010

JEFEFIH - SERPFFERLAIC S, B KON - 78 7 — 2ol

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

SRR 244F

2012

FOR R AR S8 THIBR e o 2 — R A
Research Center for Large-Scale Earthquake, Tsunami and Disaster
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HiNRRELE L 2— DO MFR
Observatory Facilities of

Center for Geophysical Observation
and Instrumentation

1 FMEL#EELEIFT  Wakayama SO

#8IFF  Hiroshima SO

2 ILBHE

4 SREZHHREEEDVEFT  Yahiko GO

5 $EILIMEZEERAIRRT  Nokogiriyama GO

125° 130° 135°
B | 19005 LR O EHE
FR=A AL

BN : Mm%

6 FUEMEEBIRF Tsukuba SO

7 mEMRRZENERRIFF  Aburatsubo GO

]

8 Bl ZEENERAIRT  Fujigawa GO




of Observatory Facilities

140° 145° 150°

White Circle: Disastrous Earthquakes since 1900
Red Triangles: Active Volcanoes
Star: ERI

9 wEHEEVAIFT Dodaira SO

10 EFRHWBZEEEDVART  Muroto GO

= <

e

11 RBALEREIRF  Asama VO

12 /INEMEKMLEEIFT Komoro OSV

13 PRFEAXBENILUEGEIFF  1zu-Oshima VO

15 Ny EWIRERSEVAIFR
Yatsugatake GEO

GEO: Geo-Electromagnetic Observatory

GO: Geophysical Observatory

OSV: Observatory of Seismology and Volcanology
SO: Seismic Observatory

VO: Volcanic Observatory
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VA PSS
Access to ERI

REEE A0 35ER
® Nezujinja Iriguchi Junction
WA e
ERI H Nezu Shrine ...0
?ﬂ% \ -’J!j‘"“-,."“
258 \
EF ﬁﬁ ! ’i
, 39 3
NO.2 .'.
. SIS
it
L]
8% () -3 T8 (FREEAR)
BRAKRIER 0o®® 5
Todaimae Stn., o 28R . .
Wuboiu Line .%}1 Nezu Stn., Chiyoda Line
' RRAF RFER
BIEFS
Eﬁﬂiﬁ b
$§§

HBFIEFRE, BARBE vV ARCBLTOETH

ZHEZQEDH B F v /NAPREFBIDHEKICHY
FELSTH 10 DBNTOXRT.

EFEHOOEE. IS0V FBOEREBE (3 BHBEDOH) HHBTSEITY
W CTHBLDHEEFRFE=RBST,

HOBE (RIRDIV—F) ZRBSNDIE=HEHOLET.

RFERR Tk TADBR 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

T 25E (20134) 4 BT
wERTT  REKXZHEMEHR
RE LB7OFU—F=

RRENRXSFETTEI1E1S
&5 (03) 5841—-2498

R—LN=3 I http://www.eri.u-tokyo.ac.jo/




IR EEMEE(R), e KEFE 1855F (RHM2%F), IIF
Catfishes from Edo (Tokyo) and Shinshu (Nagano prefecture),
Earthquake print (Namazu-e), Year of Disaster: 1855, in Edo.

REKFHEREFR

T113-0032  H RSO X R4 1-1-1
g ¢ (03) 5841-2498

FAX : (03) 5689-4467 JiE#F — 4
http://www.eri.u-tokyo.ac.jp/

Earthquake Research Institute, The University of Tokyo
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-0032, JAPAN

Phone: +81-3-5841-2498

FAX: +81-3-5689-4467

http://www.eri.u-tokyo.ac.jp/eng/



