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Our Research Center was originally established in 1965 as an seismological observatory in
Inuyama city, Aichi prefecture. It was successively expanded under the program of
earthquake predicition and volcanic eruption prediction, and reorganized to Research Center
for Seismology and Volcanology in 1999. From April, 2002, the research center became a
unit of the Graduate School of Environmental Studies. It operates several seismological and
crustal deformation observation stations in the central part of Japan and conducts
researches on the prediction of earthquake and volcanic eruptions in cooperation with other
institutions in Japan. The research center tackle with the elucidation of the Nankai-trough
earthquake with cutting-edge methods, such as precise controlled seismic source and
sea-floor geodetic observation.
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/ Stress build-up to mega-thrust earthquakes
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The Philippine Sea plate subducts beneath Tokai area
and generates mega-thrust earthquakes along the
plate boundary, such as Tokai and Tonankai
earthquake. We monitor the energy accumulation
toward the next earthquake with the analysis of GPS
measurements for the study of quantitative prediction
of earthquake occurrence.
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Distribution of slip deficit along plate boundaries and
active faults.

AEEE DIAZE/ Mechanism of earthquakes in the crust
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Large earthquakes repeatedly occur at the same
active fault. Stress should concentrate around the
fault-zone due to structural heterogeneity until the
forthcoming earthquake. Thus, it is necessary for
earthquake prediction study to have further
understanding about the structure around faults and
the stress-loading process onto them. We investigate
them on the basis of seismological and geodetic
methods.
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Crustal deformation around the Atotsugawa fault which
have been revealed by comprehensive observation
network.
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Measuring crustal deformation at sea-bottom essentially contributs to the prediction of large
earthquakes along subducting plate boundaries. The position of “sea-bottom unit” is measured
by means of an acoustic ranging and the kinematic GPS positioning technique to detect seafloor
crustal deformation. We detected the crustal deformation associated with the earthquake of
September 5, 2005 in the Kumano Nada. This is the first finding of crustal deformation
associated with an earthquake by means of sea-bottom observation.
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Schematic lllustration of the
observation system for measuring
seafloor crustal deformation.
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Displacement of “sea-bottom unit”
associated with the earthquake of
Sep. 5, 2004.
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Accurately Controlled Routinely Operated Signal System
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ACROSS is a signal system that can generate a continuous, frequency-controlled seismic
wave. ACROSS was originally developed by Nagoya University in order to detect and monitor
the state of contact on subsurface fault and the movement of magma beneath volcanoes from a
long-term observation of seismic wave propagation.
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ACROSS source installed at Toyohashi site. Small temporal change was observed in travel time associated
with earthquake.
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Ontake Volcano erupted in 1979 and M6.8 earthquake occured in 1984 near the volcano. At
the time of small eruption In 2007, VLP (Very Long Period) earthquakes were observed. We
have been conducting precise leveling measurements since 1999 in addition to the
seismological observation, which have been extended in 2008.
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Vertical deformation along the leveling route observed Hypocenter of VLP event and the souce
by leveling measurement between 2002 and 2007. model of crustal deformation associated

with the activity in 2007
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Visualizing diaster experience for disaster knowledge and lessons
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We survey and research the disaster of the 1945 Mikawa earthquake as an example of majour
historical ones. In this study pictures are drawn as educational materials for disaster mitigation
and preparedness in addition to the discovery of the physical conditions caused by these
disasters, These materials are implemented to various kinds of educational activities.
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The paintings to inform the knowledge and lessons from the disaster of 1945 Mikawa earthquake.
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Deep low-frequency tremors and slow slip events
are the phenomena that have been found
recently to characterize the fundamental process
of subduction. We investiage the data of dense
seismic array and borehole strainmeter to clarify
the physical process of such phenomena.
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Epicenter distribution of deep low frequency tremors. The
contour shows the slip distribution of the 1944 Tonankai
earthquake.
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We study the source processes of large
earthquakes in the world using seismograms
that are obtained in the global observation
network. For example, the slip distribution of
2008 Sichuan earthquake shows a large slip
which corresponds to the area of severe
damage. We have been challenging real-time
analysis of source process. The results for
major earthquakes are shown on our website
as soon as possible, which may contribute to
the effective recovery from disasters.
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Slip disptribution of 2008 Sichuan eartquake in China.
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MhEER AR v N7 —% / Earthquake observation network
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Since 1966, we installed about 30 seismic
stations and have been maintaining data
transfer networks in central Japan. The data
recorded at about 1000 stations in Japan
including Hi-net are transferred in real time
through Intenet and satellite communication
networks to the computers in our center.
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Hypocentral map from 2000 to 2003 in central Japan.
Hypocenters are automatically determined and
updated in our web site on a daily, weekly, and
monthly basis.
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/ Long-term observation of crustal deformation

WEREICEIT DN ZEZI—9 BT, MRIVAPRTZ R—ILFLTEFTERET
I K BHRESDEFGERIZ TR > TWET,

Crustal deformation is continuously observed using strainmeters and tiltmeters installed in
tunnels and boreholes to monitor stress changes due to earthquakes.
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(Left) Quartz extensometers in a gallery at Inabu observatory, Nagoya University.
(Right) Observed strain record.
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Strong motion data has been collected from
the observation networks that are managed by
local governments, lifeline companies,
research institutes and universities in Tokai
area. The system started in 2000, and by
2008 the numbers of observation sites and
data have exceeded 600 and 16,000,
respectively. Observed data are shown in the
Web pages and are used not only for research
purpose but also for disaster mitigation of the
area and structural design of buildings.
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Strong Motion Observation Sites
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Tectonic Geomorphological studies on active fault
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For precise forecast of earthquakes along active faults, it is important to investigate the detail
configuration of the traces and deformed landforms caused by faulting. We investigate both
newly emerged surface faults with the recent earthquakes, and the Itoigawa-Shizuoka Tectonic
Line which is supposed to have higher potential of big earthquakes in the near future.
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The web GIS based information system for the Itoigawa-Shizuoka Tectonic Line.
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International research collaboration and outreach
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Disasters due to earthquakes, tsunamis and volcanic eruptions often
occur in the circum Pacific area. We have developed international
collaborations with the countries especially in Southeast Asia to
share the knowledge of earthquakes and volcanic hazards. We are
also conducting JICA training course for the researchers and
engineers in developing countries since 2006.
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GPS network deployed in Aceh, Sumatra, Indonesia.
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As a member of the Graduate School of Environmental Studies, the center engages in
graduate education mainly as the Earth and Planetary Dynamics laboratory.
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