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Greetings from the Director
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Director Prof. Shuhei OKUBO
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One of the most important missions of the Earthquake Research Institute (ERI) is to promote advanced researches on the solid earth for
better understanding of earthquakes and volcanic eruptions to mitigate the relevant disasters. To achieve the goal, we must have multi-
disciplinary and long-lasting observational data on global, regional and local scales. These observations require close cooperation of
researchers in and outside our country. ERI, a Shared Institute of Japanese Universities, provides the partners with opportunities to work
together for contributing to the development of earth sciences. For example, ERI is promoting the national research programs for earthquake
prediction and for volcanic eruption as a core institute, collaborating with researchers all over the nation. In addition, two more seats for

foreign visiting researchers become available from April 2005, which will surely stimulates international research cooperation.

Faculty members of ERI are deeply involved in the education of graduate students at the University of Tokyo. Graduate students at ERI
enjoy advanced field and laboratory works with their supervisors, feeling a "breath” of the Earth. We will continue to promote education

characterized by the above features in collaboration with graduate schools of the University of Tokyo.

ERI is well aware that its scientific and engineering achievements should be made open to the public. ERI will strengthen its outreach
effort through various activities including open house and public lectures. Lastly but not in the least, let me remind you that ERT welcomes

your scientific proposals, fair criticism and any suggestions.

I would like to conclude my greeting by reporting a good news that a new quake-resistant building started service in 2006. In addition,
retro-fitting of the old building is to be completed in 2007. We are pleased to announce that we can maintain our research capability at the

very time in need, such as when a large earthquake might hit the Tokyo metropolitan area.
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Overview of the Earthquake Research Institute. From right to left : Building No.1, No.2, and No.3
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History
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Earthquake Research Institute was established on November
13th, 1925, as a part of Tokyo Imperial University. The decade and
a half since the establishment of ERI was a period that witnessed the

rise of modern seismology in Japan.

After World War II, the institute was reestablished as one of the
research institutes of the University of Tokyo. Following the nation
wide cooperative Earthquake Prediction Program started in 1965
and Volcanic Eruption Prediction Program in 1974, ERI played a
core role in bearing the heaviest responsibility 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 Poseidon Plan, and experiments on
volcanic structure and magma supply system, have been planned
and conducted as joint researches of universities and institutes in
Japan. To further promote these projects, ERI was re-organized in
1994 as a shared institute of the University. The re-organization of
ERI formed four divisions and centers, provided positions for

visiting professors, and formulated a system of cooperative studies.

In April 1997, Ocean Hemisphere Research Center was
established to develop and operate a global multidisciplinary
network in the Pacific hemisphere consisting of seismic,

geoelectromagnetic, and geodetic observations.

In 2006, 81 years after the foundation, ERI’ s capacity to
respond to large earthquakes in Tokyo is increased by the
completion of the new building on the base isolation system, and by

the anti-seismic reinforcement of the old building.
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Research Highlights:

The Stagnant Slab Project (SSP)
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Fig.1 Locations of OBS and OBEM observation sites in the
Philippine Sea area.

X3 BESEAFTOHEDHKT.
Fig.3 Deployment of ocean bottom electro-magnetometer.

As one of the post-OHP science programs, the Stagnant Slab
Project (SSP) was proposed as a 5-year project and funded in 2004
by a Grant-in-Aid for Scientific Research in Priority Areas (MEXT)
to carry out an intensive and multidisciplinary study on mantle
dynamics with the key term of "stagnant slab." The project is
organized by eight subgroups (three in seismology, one in EM, two
in high-pressure experiment, and two in computer simulation).
More than 70 scientists are participating this project from a number
of research institutions throughout Japan. ERI scientists play an
important role in project management of the SSP, and carry out
long-term ocean-floor seismic and EM observations to provide
datasets for high-resolution seismic and EM tomographies,
particularly for the region beneath the Philippine Sea (Fig. 1) where
a vast amount of slab material is stagnant within the transition zone.
Broadband ocean bottom seismometers (BBOBS's, Fig. 2) and
ocean bottom electro-magnetometers (OBEM's, Fig. 3), which are
both developed by ERI, are used in this array observation. Various
collaborations in this project are expected to lead to a better
understanding of the mechanism of slab stagnation and subsequent
descent of the slab into the lower mantle, as well as further reveal

the effects that these processes have had on the history of plate

motions and the entire Earth history.

M2 BEMREAREEEORREMR [Puhuv] (L& 3 BRELERESMES
DEHBEDIETF.

Fig.2 Deployment of a broadband ocean bottom seismometer
from R/V Kairei of JAMSTEC.
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Research Highlights:

Special Project for Earthquake Disaster Mitigation in Urban

Areas: Part |
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Seismic profiling has been conducted in the Kanto and the Kinki
regions as a the first part of the 5-year project, called “Special
Project for Earthquake Disaster Mitigation in Urban Areas”
(Regional Characterization of the Crust in Metropolitan Areas for
Prediction of Strong Ground Motion) from 2002. In the Kanto
region, seismic reflection data was acquired along five survey lines to
obtain an image of megathrust at the top of the Philippine Sea
plate. The obtained images suggest that the megathrust is
significantly shallower than previous estimates. The variation of
reflectivity on the megathrust shows a clear correlation between a
low reflectivity area and an asperity. Based on the above results of
the seismic profiling, we present the source model of the 1923
Kanto earthquake and integrated velocity model beneath the Tokyo
metropolitan area. We also perform strong ground motion
prediction for future subduction-zone earthquakes threatening the

Tokyo metropolitan area.

RAUZARRO R T A EREME. R Bt
BTHOTL— MERDP SORHFDAED, mEs
SWRMIBICHZICHP DS THEETH
3. ZOREBOZ L VWEEIE, BERMER®D
TANY T $EEICHIC L TV 3.

Seismic reflection section across the
Tokyo bay. Reflection from the top of slab
is clearer in the deeper part. The area of
poor reflection corresponds to the area of
an asperity of the 1923 Kanto earthquake.

FLWIIVELEBTL— FOBRICAST
BONI19FERRMEOT AN T 1
(BL), EHMETOREBEDAXBEHET
FICH TR EAREER (£T), @B
2aL—Y3> DRFyTyavh (F
#).

Asperities for the 1923 Kanto earthquake
on the new geometry of the Philippines
Sea plate (upper right), and basement
depths in the integrated 3D velocity
structure model beneath the Tokyo
metropolitan area (lower left) for the
ground motion simulation (middle).
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Research Highlights:

Multidisciplinary project on active fault systems along ISTL
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HERIHE ). 2007 F AR I3 FE AR,

Seismic reflection lines in this project. 2002 and 2003 lines were
conducted as pilot surveys of this project.

The 250-km long Itoigawa-Shizuoka Tectonic Line (ISTL),
running with NS direction in Central Japan, is a major tectonic
boundary in Japan. The northern segment of the ISTL has been
under a compressive stress regime since the late Neogene to form an
active fault system with the largest slip rates (4-9 mm/yr).
Multidisciplinary project on active fault systems along ISTL started
in 2006 as a national project of MEXT to improve estimation on
source properties of the forthcoming earthquake and strong motions
in populated areas. Several geophysical and geological researches
have been undertaken, including seismic reflection survey,
earthquake observation, magnetotelluric survey, GPS measurement,
tectonic geomorphological survey, paleoseismological research and
strong motion study. The most important finding so far obtained is
the regional structural difference between northern and southern
parts of ISTL. Namely, the active fault in the northern part shows a
gentle eastward dip while a westward dip in the southern part,
indicating the existence of clear segment boundary around the Suwa
Lake. Such a result provides important constraint on the magnitude

estimation for the forthcoming earthquake.
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Seismic reflection image in the southern part of the Itoigawa-
Shizuoka Tectonic Line (ISTL) from 2005 profiling.
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Deep crustal image under the ISTL by tomographic study of dense
array earthquake observation.
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Research Highlights:

Ocean Bottom Seismic Observations and Surveys for

Earthquake Forecasts
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Along the Pacific coast of the Japanese archipelago, the Pacific
Plate subducts at a rate of ~9 cm/yr north of the Boso Peninsula,
and the Philippine Sea Plate subducts at a rate of -5 cm/yr
southwest of the Izu Peninsula beneath the Japanese islands.
Accompanying these plate motions, large subduction-zone
earthquakes with their magnitudes greater than 7 repeatedly occur
beneath the landward slope of the trench axes with recurrence
periods ranging from several tens to about a hundred years. It has
been revealed by recent studies that those large earthquakes occur at
certain places called “asperities.” Earthquake Observation Center
(EOC) has conducted seismic surveys and observations for
improving the accuracy of earthquake forecasts by understanding
the physical entity of asperities and comprehending preparation

processes toward the next large earthquakes.

Marine Seismic Observations Using Long-term Ocean
Bottom Seismometers

Preparatory processes for the next large earthquakes
accompanying the plate subduction are underway beneath the
landward slope of the trench axes. Configuration of
microearthquake activity gives a valid measure for estimating
accumulation of the strain energy, and, therefore, it is important for
better understanding of preparatory processes. Long-term seismic
observations by a dense array just above the seismic activity are
necessary to observe micro-earthquake activity and to determine
precise hypocenters for detailed discussion of earthquake
mechanisms. EOC has conducted long-term dense-array
observations using self-developed long-term ocean bottom
seismometers within a supposed Tonankai-Nankai source region

and along the Chishima-Japan trench system.

ZhETICHES MRPBEANBEREEASR (FAL). B
2 HR AR

Long-term seismic stations by present (red) and short-term

stations (yellow).

BAERORBEALR B2 Z L BEES.
Long-term pop-up type ocean bottom seismometer just before
deployment.
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2004 FEEEIPHEOBEEATHAC L 2RES S
Aftershock distribution of 2004 Kiihanto-Nanto-Oki earthquake
obtained by marine observation using ocean bottom
seismometers.
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T — MERBEREOHEX
Schematic diagram of a plate-interface seismic survey

Aftershock Observations After Large Subduction-zone
Earthquakes

Aftershock observations immediately after large earthquakes are
indispensable to obtain important information on their rupture
processes. We deal with such urgent observations even by using

helicopters at times of large subduction-zone earthquakes.

Marine Seismic Surveys Using Controlled Sources
Among possible factors for formation of asperities along the plate
interface within the source regions of large earthquakes are
structural irregularities of the interface and heterogeneity of the
physical properties such as the water content. Improving our
knowledge on the physical entity of asperities is critical to
understand the mechanisms of earthquake generation. The most
straightforward method is to conduct a marine seismic survey using
controlled seismic sources and ocean bottom seismometers. EOC
puts into practice such marine surveys for better understanding of
the physical entity of asperities around Japan ranging from the
southwest Japan to southeast offshore of Hokkaido.
138"

134 136" 140"

T 144 1480

BRI DTT - - 1BERE O RFRK
Profile map of marine seismic surveys conducted by ERI around
Japan
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Research Highlights:

Research for the 2004 volcanic activity and the subsurface

structure of Mt. Asama
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Fig.1 A dyke model, which explains the total crustal deformation
from June 2004 to March 2005, is shown by a red rectangle
in the left side panel. A red shaded zone is the schematic
magma supply path beneath Mt. Asama. Parameters of the
dyke model and the comparison between the observed and
calculated deformations are shown in the right side panel.
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Understanding a magma feeding system of a volcano is
fundamental to assess a potential volcanic hazard. This goal can be
achieved by monitoring magma propagation with well-designed
networks of geophysical instruments. However, magma plumbing
systems beneath some volcanoes generate only weak signals, so there
have been a few studies to try to delineate the magma system from

geophysical observations.

Mt. Asama, which is one of the most active volcanoes in Japan, is
an andesitic volcano located in the center of the country. The
Earthquake Research Institute, University of Tokyo has been
developing a dense network of geophysical instruments since 2002.
At 20:02 on 1 September 2004, a moderate-sized eruption occurred
for the first time in the last 21 years. A continuous stromblian
explosion emitted volcanic ash that reached as far as Tokyo about
130 km away. The last moderate-sized eruption occurred on 14
November, and since then no eruption has occurred up to now.
Here we report a sharp image of magma supply path beneath Mt.
Asama by integrating precisely relocated hypocenters and ground
deformation data obtained from dense geophysical networks. Figure
1 represents the distribution of relocated hypocenters which reveals
a sharp image of seismicity. The ground deformation field is well
explained by a dyke intrusion to the western flank of Mt. Asama.
The relocated hypocenter distribution, in which one part overlaps
with the dyke and the other part extends vertically to the summit
crater, represents the magma supply path beneath Mt. Asama. The
hypocenter distribution dramatically changed before and after the
first eruption (Fig. 2). Based on this observation and the crustal
deformation and seismicity around Mt. Asama after 1996, we infer
that magma had ascended about 1 km above sea level gradually by
June 2004 at least.
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Fig.2 Time series of relocated earthquakes. The time series is split
before and after the first eruption, with the epicenter
distributions and the north-south cross sections. The red
arrows in the right side panel indicate the timing of the
moderate-sized eruptions.
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Fig.3 Schematic
model of
vulcanian
explosions at
- Mt. Asama. (1)
The
pressurized
stage just before the eruption. (2) A sudden removal of the
top lid generates the first downward single force. (3) An

upward movement of magma in the conduit exerts an
upward drag force on the conduit wall. (4) The magma head
reaches the ground surface. (5) When the explosive
fragmentation near the top of the conduit starts, the upward
viscous drag force on the conduit almost disappears.

The results of the waveform inversions of the seismic waveforms
clearly show that the force system exerted at the source region is
dominated by vertical single force components. The source depths
of the single force are shallower than 200m from the bottom of the
summit crater. The source time history of each vertical single force
component consists of two downward forces and one upward force.
The initial downward force probably corresponds to the sudden
removal of a lid capping the pressurized conduit. The drag force due
to viscous magma moving upward in the conduit can explain the
upward force (Fig. 3). The correlation between the single force
amplitudes and the amounts of volcanic deposits emitted from the
summit crater are not necessarily positive, suggesting that the
amount of deposits remaining within the summit crater may have

played an important role in the excitation of the single force.

We conducted a controlled-source seismic experiment in
October, 2006, to delineate the shallow subsurface structure around
the volcano and understand the material properties in areas of
magma pathway recently inferred by combination of seismic and
geodetic data. We recorded seismic waves exerted from five
dynamite shots with charges of 250-300 kg by ~450 2-Hz and -210

4.5-Hz seismometers. Data analysis is now on the way.

An airborne magnetic survey and a MT * AMT survey were
carried out in 2005. As the result of airborne magnetic survey, mean
magnetization intensity turned out to be about 2 A/m, and lava
region shows strong intensity by remagnetization. At the summit
area, magnetization intensity is found to be weak, and it may be due
to thermal demagnetization by volcanic activity. As the result of
resistivity structure survey, a big highly conductive body was
detected at 10 km depth in the west of Mt. Asama (Fig. 4), which is
located beneath an intrusive dyke at the 2004 Mt. Asama eruption.
Thus, this conductive body may be a magma chamber and lead to

magma intrusion.

As mentioned above, we are revealing the shallow subsurface
structure and the material properties in areas of magma pathway
under Mt. Asama volcano gradually. This information is vital to
design optimum observational networks around Mt. Asama for

prediction of future hazardous eruptions.
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Fig.4 Resistivity profile

around a region of s J
intrusive dyke at the 3
2004 Mt. Asama fan
eruption. A highly

conductive body could

be detected at about I
10km depth beneath
Takamine Kougen.
(Analyzed by Prof. Y. Ogawa in Titech)

distance(km)
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Division of earth mechanics studies various phenomena of
carthquakes and volcano eruption, focusing the mechanical process

of the Earth's interior flow and fracture.

Monitoring method of seismic activity

Small changes in seismic activity such as activation or quiescence
can be detected by our monitoring method based on statistical
modeling. The significance of a change is measured by the
difference of AIC between models with and without the change.
The figure 1 shows the AIC difference for decrease in b-value prior
to the M6.4 Northern Miyagi earthquake of July 26, 2003.

Integrated earthquake simulation for disaster
prediction

Common recognition of possible earthquake hazards among
citizens, government officers and earthquake engineers is important
for urban disaster prevention. To form this common recognition,
large-scale simulator of earthquake hazard and disaster is being
developed. This simulator consists of numerical simulation tools on
earthquake wave propagation, dynamic seismic responses of
structures and buildings, and human actions against possible

disasters.

Prediction of seismic and volcanic activities with
crustal deformation survey

On the mechanical and probabilistic viewpoints, seismic and
volcanic activities are analyzed to find available methods for
prediction. For example, predictions were being practiced to
examine a hypothesis with respect to the activity of small
earthquakes. In relation to this, a test of time-shift was proposed as a

useful method of statistical evaluation.

M2 EHAOMEWELI2L— 3> () HHOWMEERT— %, () BYFEOELO
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Fig.2 Prediction of possible damage on actual city. left: available data of geographical
information system; right: building seismic responses
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Fig.3 Distribution of sources of Earth's
background free oscillations

70T BN AR EDENREE
Fig.4 A reflected light micrograph of
partially molten rock analogue

Source distribution of Earth's background free
oscillations

In 1998 some Japanese groups found Earth's background free
oscillations even on seismically quiet days. Atmospheric and/or
oceanic disturbances are probable excitation sources, but details of
their excitation mechanism are still unknown. To clarify their
mechanism, we developed a new method to infer source
distribution. Resultant figures show that their sources are

distributed on the whole ocean.

Mechanical properties of solid-liquid composites
Mechanical properties of melt-bearing polycrystalline aggregates
are studied both theoretically and experimentally. Experimental
studies on the elastic, anelastic , and rheological properties of these
systems were performed by using an analogue sample which
partially melts near room temperature( a binary eutectic system of
organic compounds). We established a practical method to derive
quantitative information about porosity and geometry of the liquid
pores existing in the Earth interiors from seismic tomographic

images.

Generation of plumes in density-stratified layered
fluid system

Our group has focused on behavior of thermal convection and
plumes in the mantle dynamics based on laboratory experiments
and numerical simulations. We are exploring how thermal plumes
are generated in density-stratified layered fluid system in
conjunction with the plume formation from D" layer in the deep
mantle. The figure 5 shows one instructive example where initially
buoyant plume was disintegrated into 2 parts; thermal plume and
compositional plume because of the entrained heavy fluid. This

illustrates a lesson to the interpretation of tomography data.

Noble gas geo/cosmo chemistry

Noble gases are useful tracers of physical processes because of
their inert property. Isotopic compositions of noble gases in
terrestrial and extra-terrestrial materials are analyzed with mass
spectrometers in order to study their origins, mechanism of
magmatic differentiation processes, thermal histories, and surface
erosion rates. Chronological studies based on K-Ar and Pu-Xe
methods have also been carried out for clarifying volcanism and

planetary formation.

M5 AHEULAETIV—L (ERISHERE, 7
BRIECTHEE. TRILEER.)

Fig.5 Example of plume disintegration
(The upper figure represents
composition.
The red colored part is the lower
dense fluid. The lower represents
temperature field.)
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In this division, we are investigating the mechanism of
phenomena related to earthquakes and volcanism on a global scale
based on theoretical, observational, and experimental studies,

including data analyses and laboratory works.

Field of Global Tectonics

The aim of this field is to reveal origins of various types of
tectonics on the Earth's surface from the viewpoint of the global
dynamics of the Earth's interior. Particularly, the circulation of the
water and its role on tectonics and earthquake generation is
investigated. The following themes are currently studied: 1) Plate
motions around the Japanese islands, 2) stresses within plates and
slabs, 3) driving forces of plates, 4) mechanisms of interplate,
intraslab, and intraplate earthquakes, and 5) serpentinization of the

mantle wedge and its implication to tectonics.

Field of Geodynamics

In this field, we try to understand the mantle dynamics and its
surface manifestation through various modelings. The studies

include the numerical simulation of the mantle convcection and

subduction zones.

X1 KEKME) (1, Obara, 2002 ) (FEMMAAIILAMAL &2 A
TREZETVWAEWY, ZZEX 7 TRMETENNILMAL RN
TRIBTZECHATHHS. 2O &5 GHEISWRBOBEKTES
ZEThIE, ZZEEBEMFEDL SOBRKFEVLEIDICCVE
ZAHEEZOSND. COFATIRTL— MNEEZEESHETT
3.

Low-frequency tremors (Obara, 2002) do not occur where
island-arc crust is subducting, where no intraslab
earthquakes occur within the subducting crust. If the
dehydration embrittlement is a cause for intraslab
earthquakes, it means that there is no or less dehydration in
the subducting crust in such places. They are also the places
where interplate earthquakes are less active.

Fig.1
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Field of Theoretical Volcanology Research

In this field, we study volcanological phenomena and other
phenomena related to dynamics of magma from the viewpoint of
fluid dynamics. Our recent results are as follows: 1) A model to
explain transition from non-explosive to explosive volcanic
eruption, 2) an analytical model of conduit flow during explosive
eruption to specify magma discharge rate as a function of geological
and magmatic parameters, 3) a numerical model of the dynamics of
eruption column and pyroclastic flow, and 4) a model of the heat
and mass transfer and differentiation of magma in magma

chambers.

Field of Experimental Magmatology

In this field, the studies on the magmatic evolutions and physical
conditions of magmas are going at active volcanoes such as Mt.
Fuji, Miyakejima and Mt,Asama volcanoes. Melt inclusions (Fig.3)
are powerful tool to investigate the pre-eruptive volatile content of

magma which controls the eruptive style.

Field of Geochemistry

In this field, we investigate material transfer inside of the Earth
using a Multicollector-ICP-MS and a Laser Ablation ICP-MS. We
use isotopic tracers such as Li, Hf and W for the studies on material
transfer in subduction zones and for detection of geochemical
evidence of core-mantle interaction. We also investigate partition of
trace elements in minerals constituting mantle, to understand

behavior of the elements.

X3 #HZ7XaEM
Fig.3 Melt inclusion.

X4 IsoProbeD 7S X% A + iR,
Fig.4 A plasma ion source.
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The main activities of this Division are development of a special
instrument, theoretical and observational studies on gravity field,
study of Earthquake Ruptures, and strong ground motion

simulation using dynamic rupture model.

Development of Brand New Geo-monitoring
Instruments

A new instrument with high performance or high reliability often
opens up new fields of geophysics. With this belief, we developed
new instruments such as

1) Laser Interferometers,

2) Novel Instrumentation with Ultra-Precision Machining, and

3) High-Tc Superconductive Accelerometer.

Researches on floating pendulum control are being carried out.
The pendulum mass, consisting of a permanent magnet, is levitated
by interaction with a high Tc superconductor, to simulate the test
mass of the accelerometer used on spacecrafts for future space
mission to map Earth's gravity field. The technique will be quite
useful for other applications such as super conductive gravimeter
which is substantially compact and easy to use, still keeping

comparable sensitivity to the present low temperature models.

M1 % : SEBEEFENSLIOECIEHTIRICL > TFLET 3 KA
A A KAREBEHEMAALZEGROMB Y — TR,
FHET7IVF1I -2 THEXREEHIET 3.

Fig.1 (Left) A permanent magnet levitated by a high Tc
superconductive bulk. (Right) Position and orientation of a

levitated object, with the permanent magnet located inside,
will be detected by optical sensors, and fed back to
electrostatic actuators.

Theoretical and Observational Studies on Temporal
and Spatial Variations of the Gravity Field

Minute gravity changes occur when crustal deformation and/or
transport of underground materials occurs: ascent of magma, co-
seismic uplift/subsidence, pre-seismic groundwater migration. We
try retrieving information on the subsurface deformation from
observed surface gravity.

1) Gravity field monitoring at tectonically active regions. The
most remarkable result is that continuous absolute gravity record
around Mt. Asama enables us to estimate the height of the magma
head (See Fig.2)

2) Co-seismic deformations and gravity changes due to

earthquake in a spherical viscoelastic earth model
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Crustal deformation measurement by interferometric
synthetic aperture radar (InSAR)

Theoretical Study of Earthquake Ruptures

We carry out theoretical study on earthquake rupture, as a non-
linear system, with the aim of understanding the simplicity and
complexity of earthquake rupture in a unified way. We can mention
the following topics as examples of our recent research activity:

1) Thermoporoelastic effects on dynamic earthquake rupture,

2) Study of the generation mechanism of slow earthquake such as
afterslip,

3) Effects of geometrical complexity of fault system on
carthquake rupture, and

4) Development of fast and efficient numerical method for the

analysis of earthquake rupture.

Computer Simulation of Earthquake Rupture Process
and strong ground motion

Reconstruction of the dynamic rupture process of the
earthquakes and the study on near-field strong ground motion

simulation using dynamic rupture model are also carried out.
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Earthquake Engineering

The objective of earthquake engineering is to prevent or mitigate
disasters, especially damages to structures, caused by earthquakes.
Academic and practical methods of simulating or evaluating (1)
design earthquake motion, (2) response, (3) seismic performance,
(4) damage, or (5) risk, are being developed and improved for
application to seismic design, repair and strengthening of structures
and soils. The research methods includes post-earthquake damage
survey, strong motion observation, shaking table test ( Fig. 1), static

test, analysis and theory.

Strong Motion Seismology and Strong Motion
Observation

We are working for various problems related to seismic ground
motion. Our recent research subjects are (1) Modeling earthquake
faults as sources of seismic ground motions (Rupture process of the
Chuetsu earthquake: Fig. 2). (2) Exploring underground structures
that influence seismic ground motions (Velocity structure model in
the Tokyo metropolitan area: Fig. 3). (3) Simulation of seismic
ground motions by the source model in the structure model. (4)
Monitoring of seismic ground motions by seismometer arrays and
temporary observations after large earthquakes (Post-earthquake
strong motion observation for the west off Fukuoka prefecture

earthquake: Fig. 4).
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l Fig.1 Shake table test and analytical
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| .| reinforced concrete building at E-
M Defense, Jan 2006
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Fig.2 Slip distribution of the Chuetsu
earthquake.
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Fig.3 Integrated modeling of 3D velocity
structure beneath the Tokyo
metropolitan area.
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Fig.4 Post-earthquake strong motion
observation for the west off Fukuoka
prefecture earthquake.
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Fig.5 Distribution of the detailed seismic intensity of the 1828
Echigo-Sanjo earthquake and source regions of the 1751,
1828, and 2004 earthquake.

Historical Earthquakes

There are some descriptions in the old documents that an
carthquake occurred with damage. For example, the distributions of
the seismic intensities of the 1751 and the 1828 Echigo earthquake
can be given by these descriptions (see Fig. 5), and we can recognize
the source area of the 2004 Mid Niigata earthquake occupies the

area between the source areas of those two historical earthquakes.

Computer Simulation of Strong Ground Motion

Large and long-time shaking of long-period ground motions
(T=6-10s) was observed in the Kanto basin during the 2004
Chuetsu, Niigata earthquake though it is locating more than 200km
from the epicenter. By analyzing waveform data recorded in the SK-
net of a dense strong motion instruments and intensity meters
installed in the Kanto basin, it is found that the long-period surface
wave is generated at the northwestern margin of the Kanto basin
and then developed significantly as propagating to central Tokyo
with interaction to thick cover of basin sediments. Such observation
was confirmed by corresponding computer simulation of seismic
wave propagation employing the Earth Simulator supercomputer

using detail structural model of central Japan and Kanto basin and

source-slip model for the earthquake (Fig.6).

M6 IFRERHMENILE1—42YIal—Yal. FLCVIRE
Bz, ¥-BBKMEIREALOEEIAEREDT.

Fig.6 Computer simulation of the Chuetsu, Niigata earthquake.
Orange orbit illustrating particle motions and yellow arrows
demonstrating the estimated ray path of the surface wave.
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The role of Earthquake Prediction Research Center (EPRC) is to
promote national or international research projects on earthquake
prediction. In 2000, the coordinating committee of the Earthquake

Prediction Research Committee was established at EPRC.

Monitoring Frictional Strength with Acoustic Wave
Transmission

In order to examine the relationships between frictional strength
and amplitudes of elastic waves transmitted across frictional
interfaces, the amplitudes of longitudinal and shear waves
transmitted across interfaces between granite samples during
frictional experiments were measured. The amplitude increases
proportionally to the logarithm of quasi-stationary contact time and
decreases with slip displacement during reloading after quasi-
stationary contact. These changes of amplitudes are similar to
healing and slip weakening of the frictional strength generally
observed in frictional experiments. During steady-state sliding of the
frictional interfaces, the amplitude is proportional to the logarithm
of reciprocal of the sliding velocity (Fig.1). This behavior is
consistent with the change of the frictional strength expected in

rate- and state-dependent friction law.

Deformation Process of Island Arc Crust and Active
Fault Researches

Since 1997, we have conducted intensive geophysical and
geological researches on deformation process and active fault
structures in Japan under the cooperation with other Japanese
universities and institutes. In 2004, a 5-year project started to study
crustal dynamics in and around the Atotsugawa Fault system in
central Japan. The surveyed area is situated in a rapid strain
accumulation zone in Japan. By multidisciplinary researches of
natural earthquake, crustal structure, electric resistivity and crustal

movements, clear inhomogeneous structure is elucidated in this

fault area.

25 19 15 40 43 50 55 60 65
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Fig.2 Inhomogeneous P-wave structure along and across the
Atotsugawa fault from dense earthquake array observation.
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Fig.3 Water content distribution in the crust, which is estimated

from 2-D resistivity cross section beneath active Tohoku

backarc area. Also shown are seismicity data (circles), S-

wave reflectors (squares) & P-wave scatterers (stars), seismic

reflection result and seismic refraction result.

Geoelectromagnetic Observations and Resistivity
Structure

We are promoting cooperative field experiments for
electromagnetic monitoring and resistivity structure determination,
and try to elucidate physical process which lies between respective
fundamental processes and the observations. Fig. 3 shows crustal
water content estimated from the resistivity structure beneath
Tohoku backarc area, based on results of laboratory experiments for
rock and water resistivity and crustal temperature structure
estimated from surface heat flow distribution.
GPS Researches on Crustal Deformation Process

We attempt to understand the geophysical processes whose time
scale spans from seconds to decades. We are conducting GPS
observations in the Tokai area, central Japan, Andaman Islands after
the 2004 Giant Earthquake and Tsunami in the Indian Ocean, etc.
We also analyzed GEONET 1Hz GPS data taken at the 2003
Tokachi-oki Earthquake to estimate rupture propagation process
due to the earthquake.
Numerical Simulation of Seismic Cycles

We conduct numerical simulation studies of earthquake cycles
using laboratory-derived rate- and state-dependent friction laws.
The simulation indicates that postseismic sliding occurs to relax
stress concentrations generated by large earthquakes. It is known
that aftershock areas expand with time. This is explained by stress
transfer due to propagating postseismic sliding. From the
simulation, we found that the frictional property on a fault can be
estimated from propagation velocities of postseismic sliding and
aftershock areas. Moreover, time-dependent stress transfer due to
postseismic sliding triggers earthquakes in neighboring regions and
affect the statistical characteristics of earthquake recurrence.
Nonlinear Physics

We study the frictional properties (i.e., the constitutive laws) of
faults and spatio-temporal statistics of earthquakes from the
viewpoint of theoretical physics. In 2005-2006, by means of
numerical simulations, we found a new friction law that governs
granular layers (i.e., simulated fault gouge) subjected to seismic

shear rates.
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Fig.4 Cumulative slip in the 30 days following the earthquake.
Arrows show the direction and magnitude of slip of the
upper plate. Small circles are aftershocks (M>4) with one
nodal plane parallel to the mainshock rupture. Coseismic slip
contours are also shown.
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We have developed new ocean bottom observation tools
including an ocean bottom seismic-tsunami observatory system
linked to ocean bottom optical cables and long-term pop-up type
ocean bottom subduction-zone earthquakes occur. The observatory
systems are operative in two places; offshore of Sanriku-Kamaishi
and eastward offshore of the Izu Peninsula. The data are distributed
to pertinent organizations. LTOBSs can now be deployed for a year
with high reliability. Development of other new ocean bottom tools
is being underway: the next-generation cable observatory system,
bore-hole seismometers, strong-motion seismometers, and ultra-

deep OBSs.

We study the mechanisms of earthquake generation by
conducting marine seismic surveys to derive precise crustal structure
using controlled sources and ocean bottom seismometers (Refer to
"highlighted researches" section). We are developing new and
sophisticated methods to resolve the heterogeneity by analyzing

OBS waveform data collected during marine seismic surveys.

We conduct urgent aftershock observations when large
subduction-zone earthquakes occur. Long-term ocean bottom
seismic observations are underway in the coastal region of Japan for
better understanding the offshore seismic activity (Refer to research

highlights section).

iR by & A2 L BREST.
Pop-up type ocean bottom seismometers before deployment on
stern deck.
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Seismic activities around the active fault zone and the seismic
swarm have bean investigated using the high-sensitivity seismic
networks of about 80 stations covering the areas of Kanto-
Koshin'etsu and Kii peninsula. We have been also conducting the
collaborative observational researches with universities and other
related institutiones (JMA, NIED and so on) to promote
earthquake prediction program. We have been the responsible
organization for the extensive researches composed of the seismic
studies with the dense network of temporal stations in Atotsugawa

area.

Continuous and precise observations of strain and tilt by using
silica-tube extensometers, water-tube tilt-meters, and multi-
component borehole instruments are carried at Nokogiriyama and
other geophysical observatory vaults and boreholes. In addition to
those, new techniques for reliable measurement of crustal stress and
stress change by using borehole-jack based fracturing system and
precise measurement of sound velocity in rock. A temporal
variation of tilt associated with seismic activities near the coastal

area, east of Izu-peninsula is shown in the figure.

WERAALT, $LUVFETLA—422X7LHB (L) &FR (BAR) Ofl
BEF). &
Map of the seismic stations, VSAT master station (top) and an example of
slave stations of the satellite seismic telemetry system (right bottom) . Red
triangles indicate ERI temporal stations in Atosugawa area and over the Boso
Peninsula.
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Nokogiriyama Geophysical Observatory: Watertube tiltmeter and
extensometer (center) , the entrance (uppser left) ,and a
junction in the vault (lower right) .
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Fig.1 The next generation system of the national earthquake data
distribution network. We construct and operate this system
by utilizing latest wide area super-speed network such as
JGN2 and SINET3 in the cooperation with the 9 national
university seismic observation regional centers. By this
system, seismic observation data which are observed by the
national universities, NIED, JMA, etc. in our country are
become available in real-time in many universities in Japan.
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Earthquake Information Center (EIC) has a central role of Japan
University Network for the Earthquake Prediction Program,
collecting, making archives, and offering of seismic data observed in
Japan, building and operating nationwide information distribution
basis such as data distribution network and data utilization system.
EIC also carries out the wide research and support activities, such as
operation and user support of national joint use computer system,
research and information service of real-time analysis system using
the real-time seismic waveform data, promotion of the advantage
utilization of the old seismogram, operation of strong motion
waveform database of metropolitan area, promotion of cooperative
research using it, and research of earthquake disaster prevention

information system which utilized the IT technology.
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Fig.2 National earthquake data utilization system. We developed
the data utilization system Harvest which offers the seismic
waveform data that are collected and utilized in each
university to researchers by Internet, and installed this
system to the 9 national university centers, and operate
these systems in the cooperation as "national earthquake
data utilization system". In addition, we developed and
begin to operate the channel information management
system CIMS that is the distributed management system for
the channel information of each university and can share all
channel information nationally.
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Fig.3 SGI Altix 4700 Computer system for the national joint research. We introduce the
high-speed parallel computer system, and offer it to the national earthquake and
volcanic researchers. In order to respond to increasing calculation demand, it is
renewed in three SGI Altix 4700 systems which consists of 256, 160 and 16 cores
from March, 2007. Annual registrants are about 450 persons and about 140 persons
are utilizing actually every months. About 30~40% persons are researchers of
university and laboratory except for the ERI. and, this system is utilized for the
various research by many national researchers.
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Fig.4 Grid-based Real-time Determination of Moment Tensors
GRiD MT : a real-time analysis system of the long-period
wave field. We developed the analysis system using real-
time seismic waveform data of the national earthquake data
distribution network (Fig.1). GRiD MT system analyzes long-
period wave field in the periods 20~50 second of the
broadband seismograph , and decides earthquake location,
focal mechanism, magnitude Mw, etc. in real-time. The
analytical result is offered by mail and Web site.
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Fig.5 New J-array system. New J-array system is the database — = mw

system which stored waveform data observed in Japanese
Islands for large earthquake of the world. The data has been
opened to public at Web and CD-ROM.
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Fig.6 Seismic Kanto Strong Motion Network : SK-net. We constructed the
system "Seismic Kanto Strong Motion Network (SK-net)" which collects
the strong motion waveform data of the strong motion seismometers
and seismic intensity meters that were installed by local governments
after the 1995 Kobe Earthquake in metropolitan area. The data was
collected from the about 930 stations of 10 capital Prefecture, and has
been opened to public in the web page.
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Volcano Research Center (VRC)
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Volcano Research Center (VRC) promotes researches for
prediction of volcanic eruptions to elucidate elementary processes
and fundamental principles of various volcanic phenomena.
Geophysical observation is carried out at Asama, Kirishima and Izu-
Oshima where VRC hold three observatories and one laboratory,
and Mount Fuji and Miyakejima. We conduct the projects of the
National Program for Prediction of Volcanic Eruptions, volcano
structure exploration, and extensive observation at volcanoes,
utilizing Committee for Researches for Earthquakes and Volcanic
Eruptions Prediction at ERI and the visiting professor system. Our
major researches are as below.

Volcano Observation Researches: Advanced and improved
observation networks of seismological, ground deformation and
magnetic electricity were completed in 2005 in order to understand
preparation processes to the next eruption at Izu-Oshima Volcano,
where about twenty years passed since the last eruption.
Seismological and GPS observation stations were installed in the
average intervals of 2 and 3 km respectively. Seismic and magneto-
telluric explorations were carried out at Asama Volcano in 2005 and
2006, and the details of magma migration during the eruption in
2004 and subsurface structures of Asama became clear (refer to
research highlights).

Magma plumbing system at Mount Fuji: Seismic exploration
using natural seismic sources was carried out during 2003 to 2005
in order to understand the magma plumbing system of the volcano
which had not erupted for these 300 years. The hypocenter area of
low-frequency earthquakes, about 9-15 km depth under the
volcano, has low Vp/Vs suggesting the existence of aqueous fluid
rather than magma. The upper surface of the subducting Philippine
Sea Plate was confirmed without any breakage of the plate just
below the volcano. Petrological investigation using drilling core
samples posed a model that the Fuji volcanic rocks are the products
of mixing of two magmas, one is Fe-rich basaltic magma
fractionated in the chamber deeper than 20 km and the other is
basaltic andesite to dacite magma evolved from the former in the
shallow level.

Observation techniques using satellite infrared images: VRC is
observing thermal state of 150 active volcanoes in east Asia with a
satellite based system using MODIS and MTSAT in near-real time,
in cooperation with Institute of Industrial Science, University of
Tokyo and King's College London. As to MTSAT, we are operating
a receiving and processing systems installed at ERI. The observation
results are open to the public via our web site (http://vrsserv.eri.u-
tokyo.ac.jp/REALVOLC).
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Fig.4 (a) Areas covered with the satellite based monitoring system. (b) Antenna of MTSAT. (c) Eruptions of two volcanoes in Kamchatka
(by MTSAT at 3.30am JST, 29 Dec. 2007).
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Ocean Hemisphere Research Center
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In recent years, dynamic nature of the Earth's interior is
recognized as a result of various interactions. It is necessary to have
an observation network of global scale in order to totally understand
the physical phenomena on and within the Earth. From this view-
point, the ocean, which covers about 70% of the Earth's surface,
can be regarded as a window to look into the Earth's interior
without disturbance by complicated geological noises of the
continental crust. At the same time, the ocean, especially the Pacific
prevents us from building geophysical observation stations. In
"Ocean Hemisphere network Project (OHP)", the largest efforts
have been devoted to deploy a well-spread geophysical network (the
OHP network, Fig. 1) in the Pacific to investigate the structure and
dynamics of the mantle and the core and to reveal the physics of the
Earth's activity. The deployment of the OHP network was
completed in 2001.

The Ocean Hemisphere Research Center (OHRC) is the newest
component of the Earthquake Research Institute since 1997. The
OHRC has four tasks: long term operation of the OHP network
(cooperatively with JAMSTEC), development of new instruments
and sensors, data distribution and exchange (also cooperatively with
JAMSTEC), and conducting innovative research utilizing obtained
data (Fig. 2, 3). Besides these tasks, the more recent activities of the
OHRC are focused on the study of the stagnant slab in the western
Pacific subduction zone, by long term deployment of newly
developed portable instruments such as Broadband Ocean Bottom
Seismometers (BBOBS) and Ocean Bottom Electro-magnetometers
(OBEM) (cf. Highlight Research), and on conducting a large scale
temporal array observation science in the northeastern China in
cooperation with Chinese and US scientists (Fig. 4). Scientists in
the OHRC are also enthusiastic in working at the frontier of
geophysical research to understand geophysical phenomena by

regarding the Earth as a composite of solid and fluid materials.

! F i o,
LA Ao ey o N
" t, = [ i o ’:'J/ \
Il i ) [ ! 1
i | 1
L . I £ iz
b ‘:- sy | f
-. H'r : . ._,l'l '.t . {'{ P i
\ < - v ok - z'l'
- s -~

X1 EEIRERRE. £ 5, GPS, L#EMES L OESHRERRE
Fig.1 Ocean Hemisphere Networks of GPS (left), Broadband
seismic (center) and Electromagnetic (right) Observations.
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Fig.2 A map-view of the S-wave velocity structure at the CMB obtained by the waveform inversion (upper), and vertical sections for the

two major mantle upwelling regions (shown by thick blue lines). The regional variability is detected: the strong low velocity
anomalies beneath Africa extend for more than 1000 km from the CMB, whereas those beneath the Pacific are restricted to 300-400

km from the CMB.
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Fig.3 Distribution of water content in the mantle transition zone
along a profile (Philippines-Marianas-Hawaii) estimated from
3-D electrical conductivity model in the north Pacific,
combined with results of high pressure experiment and P-
wave tomography. A region of locally enhanced water
content (max. 0.3 wt%) is seen at the shallower part of the
transition zone below the Philippine Sea.
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Fig.4 Planned temporal broadband seismic network in northeast
China.
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Yatsugatake Geo-Electromagnetic Observatory
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Yatsugatake Geo-Electromagnetic Observatory (YAT) and its
satellite electric and magnetic stations (FJM, Fujimiya; OKY,
Okuyama, TAW, Tawaramine; FNK, Funegakubo, HRN, Haruno;
SAG, Sagara, KKW, Kiyokawa, AJR, Ajiro, UKH, Ukihashi, OSS,
Oishigasawa-South, OSK, Osaki, SWG, Sawaguchi, TIS, Teishijima,
YOB, Yobojima, OKN, Okuno, IK2, ke, KWZ, Kawazu) in Tokai and
Izu regions.
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This observatory serves as a standard magnetic observatory for
carthquake prediction research in the central part of Japan since
1970. Its name was changed to the Geo-Electromagnetic
Observatory in 1994, recognizing the great importance of electric
measurements, as well as magnetic ones, in studying earthquakes
and volcanoes. Accurate observations of electric and magnetic fields
are carried out continuously at the eastern foot of Mt. Yatsugatake
in Nagano Prefecture. Magnetic and electric field variations are
continuously monitored also at a number of satellite stations in the
Tokai and Izu regions to study crustal activities.

The observatory acts as a reference station for various kinds of
electromagnetic research, not only for earthquake and volcano
studies but also for studies of Earth structure of regional and global

scales.
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Three Technical Supporting Sections
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Turning-Center: A numerical control
lathe with milling.
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There are three technical supporting sections at ERI. The
Committee of Review for Technical Supporting is responsible for an
efficient management in technical support to the ERI researches by
technical training, general meeting and discussion, sharing works
and utilizing their experiences.

1) Technical Supporting Section for Observational Research:
Support to researches based on filed observation and experiment
in terms of management-maintenance of equipments and
carrying out of observation and experiments.

2) Laboratory for Technical Service and Development: Support to
researches in terms of development and maintenance of
equipment.

3) Technical Supporting Section for Information Processing:
Support to researches in terms of information processing,
including management and issue of observational data and

research results.

The ERI library has the collection of publications listed below
and supports research in all fields of seismology, physics of earth and
planets, geology, volcanology, and earthquake engineering. The
collection includes additional fields of mathematics, physics and
engineering. As of April 1, 2004 Library possesses the following

books and materials.

# % 19,3424 FE 31,6691 Books 19,342 Japanese volumes and 31,669
GRS FIAERE 82371 EAERE 88571 foreign ones
Hh (X35 WM (MWEHFHERSE), WEK (E+ Scientific 823 Japanese serial titles and 885 foreign
W), WOIAKRK (i LR, magazines ones
T EEATA (Mol BEE), Maps about 20,000 sheets such as geological,
Z Dt £920,000 57 topographic and fundamental bathymetric
ARl L2 | e UTHHRZIIUE  £910,0005% maps around Japan, fundamental land
vav utility maps of Japan and others
1ommMLE | KIE3FE DR EIE N, BIHRER, 2% Tsuboi 10,000 reprints of Prof. Chuji Tsuboi
ANV L - | W, HARETEWE, Y77 YA collection
| TIRHELELEDL D K505 16 mm films, | 50 titles
AEEE | Kb, R R IR OTAR, $E5 videos
A& K60041 Archives 600 titles, including old Japanese drawings
5 R BIRFRIE, #riBHsE, 1906%E7) 7 + such as Namazu-e and Kawaraban
V=T RS OREE £3,0004 Photographs | 3,000 photos such as Kanto earthquake,

Niigata earthquake, and 1906 California

earthquake
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HPTIZ, FIHENE & QICEMMICHAEXNEZBAL, The ERI library has also distributed "Bulletin of Earthquake
KEBXFHEOMGE - LR - Beo g sr— 5% Research Institute” to other libraries of a great number of institutes
[y Esk] & LCIREEL T 5. T/, THEMZER in Japan and overseas on exchanged basis.

S OMEEEL X ORiE EN - Aok & acinsE

BriioTwab. Open hours
Monday - Friday 9:00am-5:00pm (except 12:00am-1:00pm)
R I Library Home page
HWEH~4WH  9:00-17:00 (12:00-13:00% k& <) URL http://www.eri.u-tokyo.ac.jp/ TOSHO/lib_e.html
R—AR—Y

htep:/[www.eri.u-tokyo.ac.jp/ TOSHO/lib.html

#5#41CDW\ T Earthquake Prints (Namazu-e)

BATHE, 16HEE,I SHBEEIEED TS TVAY, RE2 (1855)
FOIIFRAHWERICIE, B2EF—TJ7 & LERM (B », ThETICL
WIEEXRBICHE b 2. HEMRAEERICKE, Bk 0HMHERND
Lo>aihs.

In Japan, earthquakes and branchia seem to be related since the 16th
century. After the Edo Great Earthquake in 1855 (Ansei 2), an ever larger
volume of tile engravings with the motif of branchia (Branchia Prints)
circulated. From immediately after the Earthquake on October 2 to
December 15, when all the printing blocks were abolished, several hundreds
of Branchia Prints were issued. In the Library of Earthquake Research
Institute, there are kawaraban (commercial newssheets of the Edo period)
and ezu (picture map) of disasters, including earthquakes and volcano
eruptions, in addition to namazue (Branchia Prints).

i 2NLBK
Earthquake Prints (Namazu-e) Money Tree

1923 FRRMEDREHE WEERE) REEE
Photo of Yokohama area after 1923 Kanto earthquake (ERI Library)
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International Office of Earthquake and Volcano Research

Promotion
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This office was established in April 2005. Region of Asia and
Pacific including Japanese Islands are the area of geological disasters.
It is imminent to promote researches on disaster mitigation in this
region. Earthquake Research Institute has conducted advanced
researches of earthquake and volcanoes in the region of Asia and
Western Pacific. In Earth Observation Summit that was held in
April 2004, it was declared that Japan should take a leadership to
contribute to the international community in this region in the
study field of earthquakes and volcanoes. Moreover, international
cooperation is promoted in the national projects of earthquake
prediction and volcanic eruption prediction. Considering these
circumstances, Earthquake Research Institute opened this office, for
aiming at the promotion of international joint researches and
dissemination of scientific results to the countries that need them.
To this end, the office promotes international research cooperation
through exchanging researchers, holding international symposia and
deploying urgent scientific teams for disastrous earthquakes and
volcanic eruptions in the region, under the cooperation with related

domestic and oversea institutes.
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Earthquake Research Institute acts as an international center for earthquake and volcano research promotion.
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Outreach Office
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In viewing the importance of our mission to feedback the
research products to many people, we have been carrying out
outreach activities. We have established the outreach office since
2004. Its 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 Web site, publication, and the press, 2) public education
through open house or public seminar, 3) education for the
specialists and technicians of emergency services, and 4) cooperation

with national and local governments.

TB A8 ) SRR (R T BQRA

Q2. H¥EPRECEQL DT 7

SFRLE % B IS, WMERZEEZ O IR T EHT I3 —F—%2HPICE
FELE.

ERI’s web page includes the Q&A corner on the SF movie “The
sinking of Japan” for those who get interested in solid earth
sciences through the movie.
(http://www.eri.u-tokyo.ac.jp/filmnc06/eri_ga.html)
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The annual open house and lecture was
held on Nov.24, 2006.
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Educational Activities
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Table Number of Students and Research Fellows

RFFEA: FIRIFPIIZER | AMEAIZER | RFRefiged | ARPfffsed | SZatife RS
. Research .
Graduate JSPS Foreign Students of Research Adjunct
Research Research Grad Students of Research
Students Fell Fell raduate ERI Fell
ellow ellow School ellow
SERC124E . 2000FY 93 14 12 3 2
ERC134EEE 2001FY 83 12 3 1 2 1
R 144E . 2002FY 95 9 11 4
R 154EE 2003FY 98 6 14 6 2
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SERI74EEE 2005FY 87 8 10 = 1
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Education of graduate students

The Earthquake Research Institute (ERI) accepts graduate
students and research students of the Graduate School of Sciences
(Earth and Planetary Science) and the Graduate School of
Engineering (Civil Engineering and Architecture) . Professors and
Associate Professors of ERI belong to those of above graduate
schools and undertake teaching and supervisions of graduate and
research students. ERI also accepts research students of its own,
similarly to those belonging to the graduate schools, and conducts
teaching of them. Beside them, ERI accepts Japan Society for
Promotion of Science (JSPS) special research fellow and foreign
research fellow, and research students from private or governmental

institutions.

Education at College of Arts and Sciences of
University of Tokyo

A seminar is given to students of College of Arts and Sciences at
the Komaba campus by professors of various disciplines. ERI
faculty members have been participating in this seminar, and giving
lectures including field practices. In addition, an introductory

course in the solid earth science has been conducted by professors of

ERIL.

“Danwakai” and Friday Seminar

ERI holds “Danwakai” , a monthly meeting where its members
present their most recent academic and technical achievements, on
the last Friday of every month. Danwakai is open to the public.
On Fridays when Danwakai is not held, ERI holds Friday Seminars
where researchers are invited from outside ERI to give lectures on

up-to-date academic topics
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Coordinating Committee of Earthquake and Volcanic
Eruption Prediction Researches
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Fig.1 Organization of prediction research in
corporation among universities
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The Coordinating Committee of Earthquake and Volcanic
(CCEVPR) started in 2006 by

reorganizing the former two committees concerning earthquake

eruption Prediction Researches

prediction research and volcanic eruption prediction research. The
member of CCEVPR consists of the heads of research institutes
concerning seismology and volcanology in the universities in Japan.
CCEVPR includes the Planning Committee and Program
Promotion Panels to promote the researches that are carried out in
cooperation among universities under the Second new Program of
Research and Observation for Earthquake Prediction and 7th

Research Program for Volcanic Eruption Prediction.

The aim of the earthquake prediction program is to develop the
simulation model for reconstructing crustal movements and
improving the accuracy of the model based on the detailed
knowledge of observation studies on activity of the earth's crust.
The Planning Committee presides at workshops and symposia to
oversight the research program. The achievements of the research
projects by all of the concerning institutions are to be discussed in
the end-year symposium and published by a committee under the

Council for Science and Technology.

In volcanic prediction research program two main projects
"extensive observation" and "volcanic structure exploration" are
carried out. The visiting professor system was introduced to make
close relationship among researches for these projects. The basic
researches in the program include understanding of eruption
mechanisms, clarifying magma plumbing system and its change,
long to short-term prediction of eruptions, technical development
of volcanic observation and analysis, and promotion of international

researches and cooperation.
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Fig.2 Strategy of earthquake prediction research and positioning of various research issues. In the present earthquake prediction research
program, earthquake prediction is aimed for with the method of predictive simulations in combination with monitoring observations.
The simulation is based on physical models that are revealed by basic researches on the whole process of earthquakes.
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Fig.3 University researchers conduct two main projects, "volcanic structure exploration” to investigate the state of the interior and
"extensive observation" for evaluating the potential of eruption
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Observatory Facilities of A w0 e EIL (TY (L : it URVERT
D ethonake Obearvation Genter B mEZDAIE Locations of Observatory Facilities Observatory Facilties of Voloano

Research Center

1 FERILEEREIFT  Wakayama SO

11 RFEAXILERAFT  Asama VO

Wi = - N -
2 [LEMEEEFT Hiroshima SO
P _.,J_' ""_‘ - QE\FQ:__%‘?:"_:‘__

12 /INENILIE=AZEREEX  Komoro VCO

13 REKEAXNIWLEEIFF I1zu-Oshima VO

2

125° 130° 135° 140° 145° 150°

Bf 1900 FE UKD HEEHE White Circle: Disastrous Earthquakes since 1900
R=A KL Red Triangles: Active Volcanoes
£H : hEWRR Star: ERI
4 SREWRREEHEVAIFT  Yahiko GO
6 IUKHMEERIET Tsukuba SO STESAF  Dodai
5 SELMAEHERF Nokogiriyama GO 9 EFHREEAF Dodaira SO
o e

7 HEAMEEERAFR  Aburatsubo GO 10 EFWREEEMFR Muroto GO

8 FL/IMEZEEERAIFT Fujigawa GO

ZDftt Others

15 Ny EHIRERTER R
Yatsugatake GEO

GO: Geophysical Observatory,

SO: Seismic Observatory,

VO: Volcanic Observatory,

VCO: Volcanic-Chemical Observatory,
GEO: Geo-Electromagnetic Observatory
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Directors of the Earthquake Research Institute
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Chronology

4E  Year

KIE144E

1925

MW ZERTR%E Establishment of ERT

HRA 2 4

1927

ST E Tsukuba Branch

A 9 45

1934

&SRk #E Asama Branch

FH1164E

1941

Lo B BT % & Enoshima Tsunami Observatory

IRAI224F

1947

TR MR 2 B BT % Aburatsubo Geophysical Observatory

HRFI244F

1949

L R ZE B LA A% 1 Matsuyama Geophysical Observatory

FA1304E

1955

INGERILAL A BRI % i Komoro Volcano-Chemical Observatory

FAN344E

1959

K B R R LA T % 1 Tzu-Oshima Geo-electoromagnetic Observatory

HRF1354F

1960

K B BRI T 7% 1 Tzu-Oshima Tsunami Observatory

HRFI364F

1961

S 1 H e 22 By BT 3% i Nokogiriyama Geophysical Observatory

FA1384E

1963

7% 5 KILBII AT R%E Kirishima Volcano Observatory

FF1394F

1964

S ST & TR ST & Sk MR BTN, SR KILBRAIAIN I 45 4 44 FRZS B R OVHIHR LI s b B2 B0 iy i 1
Rename as Tsukuba Seismological Observatory and Asama Volcano Observatory. Establish Wakayama
Seismological Observatory

HRFI404F:

1965

FIARBNERBINET K ORERHBIN > ¥ — 2 B

Shiraki Seismological Observatory & Strong Seismic Motion Observation Center

IRAI414F

1966

R M 2 B AT K OV S0 -t 7 B i e
Yahiko Geophysical Observatory & Dodaira Seismological Observatory

HRFI424F

1967

WEEFABIN L > 7 —, ALEHMUNEE - M BT
Earthquake Prediction and Observation Center, Hokushin Geophysical

FF1434E

1968

AN b 52 B % i Kashiwazaki Seismological Observatory

FA444E

1969

B s B e ek Fujigawa Geophysical Observatory

HRFI454F

1970

I\ o - M AL T A% 1 Yatsugatake Geo-electoromagnetic Observatory

FAI544E

1979

WET BN > 5 — WETmEE > 5 — ol - 175)

Earthquake Prediction, Observation & Information Center

FHI594F

1984

ﬁf‘ijt%KUJEﬂiﬂU@?%gﬁ Izu-Oshima Volcano Observator
(PR B SR BT, R SHME B OB L - h

HRAI554F

1980

{E BB AT Shin'etsu Seismological Observatory
(efE e - fﬂl'ﬁ' BT, A ?&d\ﬂ!%éﬁiﬂﬂ}’}f@fﬁ.llﬁ - W)

SR 6 4E

1994

e peol LRI BFSERT IS So) e OB ik o Sl

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

PRk 9

1997

HEPERBLIFZE £ ~ # —i% & Ocean Hemisphere Research Center

“PHISLE

2006

VL a8 T EE 1l Enoshima Tsunami Observatory closed
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Access to ERI
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©2/ Hakusan Stn.
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10 min. walk from Nezu Stn., Subway Chiyoda Line
5 min. walk from Todai-mae Stn., Subway Nanboku Line
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