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Precursory VLF/LF Propagation Anomaly for the 2011/3/11 Earthquake
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Is there any relationship between the 2011 Tohoku mega Earthquake and the geomagne

field variations in Japan?
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On 11 March 2011 at 05:46:23 UTC, a mega earthquake (EQ) with magnitude 9.0 [The 2011 Tohoku Earthquake ] has oc
curred near the east coast of Honshu, Japan, as a result of thrust faulting on or near the subduction plate boundary betwe
the Pacific and North American plates. Generally, anomalous geomagnetic variations observed by ground-based measureme
in association with the earthquakes are generally accepted and many studies have reported precursory phenomena (a few n
associated with some earthquakes. Geomagnetic data from MAGDAS network, Geospatial Information Authority of Japan (GSI
and other geomagnetic observatories in Japan stations have been analyzed to examine the occurrence of any anomalous signa
related to this massive earthquake.

Our results indicate an increase in the total magnetic field intensity (F) in the vicinity of the epicenter of the Tohoku EQ
(38.322 N, 142.369 E), compared with other reference stations inside and outside the epicenteral region. Moreover, the annu
range of the daily Z-component variations tends to decrease near the epicenter. In addition, the polarization ratio of Pc3 [Z/H] a
Onagawa (ONW) station (about 80 km from the epicenter) shows a decrease a few weeks before the occurrence of the Tohol

EQ.
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The Relative Quiescence and its Recovery of Seismicity Preceding 2011 M9.0 Earthquak

in the east off Tohoku District
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Long-term seismic quiescence lasting 22 years before the 2011 off the Pacific coast c

Tohoku earthquake (M=9.0)
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Foreshock activity before the 2011 Off-Pacific Tohoku earthquake: migrations and tidal
responses
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Tilt records prior to the 2011 Off the Pacific Coast of Tohoku Earthquake
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Possibility of Mw 9.0 mainshock triggered by diffusional propagation of after-slip from
Mw 7.3 foreshock

oooo
Ryosuke Ando*

looooooooo
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In two days advance of the March 11, 2011 off the Pacific Coast of Tohoku, Japan, earthquake, a Mw 7.3 earthquake oc
curred at a location 40 km away toward northeast from the mainshock hypocenter. | investigated the spatio-temporal changes
seismicity from the Mw 7.3 foreshock, May 9 2011, 11:45, to the Mw 9.0 mainshock, May 11, 14:46 (Japan Standard Time). |
found that seismic activities slowly migrated from the source area of the foreshock, which presumably reflected the propagatiol
of after-slip. The mainshock rupture was initiated when the migration reached to the hypocentral location of the mainshock. It
is also found that the migration slowed down as it expanded, where the migration distance was well fitted by a certain curve
proportional to square root of duration, suggesting that the propagation was limited by diffusion with the diffusion coefficient of
about 104 m2 s-1. This value of the diffusion coefficient is of the same order of magnitude with that reported for the migration of
the deep non-volcanic tremor. These results appear to be compatible with a conceptual model that strongly coupled patches ¢
separated by decoupled stable regions on this plate-interface, however these patches were not mechanically isolated and bece
interactive when they broke.
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Possible Prediction of 3.11M9.0 Gigantic Earthquake Based on Anomalous Aftershock:

of 3.09M7.3 Miyagiken-oki Earthquake
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Huge seafloor movements associated with the 2011 off the Pacific coast of Tohoku Eartf

guake
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Huge crustal displacements just above the source region of the Tohoku earthquake ol
served by GPS/acoustic survey
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The 2011 off the Pacific coast of Tohoku earthquake brought devastating damage to Tohoku region especially due to unexpt
rienced large tsunami. Such a large tsunami must be originated in large vertical deformation of seafloor and hence significar
horizontal displacement should be accompanied. Actually the largest co-seismic displacement observed on land exceeds 5 met
in horizontal, which suggests much larger displacement on seafloor close to the source region. On April 11, just a month after th
earthquake, we have conducted GPS/acoustic survey to measure the positions seafloor benchmarks, GJT3 and GJT4, insta
just on the source region. GJT4 is located roughly the middle between the Tohoku shoreline and the trench axis while GJT3 i
located in much more trench side. Since the survey is urgent using chartered ship and operation is limited in daytime to avoi
crush with numerous driftage originated in the tsunami destruction, total ship time to assigned to GPS/acoustic survey was
hours at GJT3 and 3 hours at GJT4. Although our basic survey style is "stationary”, keeping a surface buoy at the center o
seafloor transponder array, we conducted moving survey because we have to reconfigure the exact shape of the transponder a
to assess its distortion due to strong ground motion generated by the earthquake and succedent possible local landslide ott
than regional crustal deformation. It found that 3 out of 5 transponders in GJT4 were not responded or lost after the earthquak
while all 6 transponders were survived in GJT3. Stationary survey is no longer make sense in GJT4 because the total number
transponder is less than 3. Therefore we concentrated on a single transponder as a target and made moving survey quickly sc
not to change the sound speed with a path as even as possible. Then the final horizontal accuracy in positioning reached to le
than 1 m, while the vertical accuracy is limited to 2 m. The final solution of the co-seismic displacement is 15 m in horizontal
(ESE) and 3.5 m in vertical (UP). For GJT3, we made 3 hours of moving survey and an hour of stationary survey. Comparing
relative difference in traveltime residual to each transponder before and after the earthquake, we can evaluate relative motic
among transponders exited by strong ground motion of the earthquake at least in "line of sight” direction. Roughly 30 cm of
relative motion can be detected. These small change in the relative position indicates no local landslide occurred beneath GJT
From the stationary survey compared past survey before the earthquake, we obtained 31 m (ESE) horizontal displacement. Wh
5 m (UP) vertical displacement from moving survey. For GJT4, no information of relative motion can be obtained due to the lost
of 3 transponders. The reason of the lost of the is questionable. GJT4 installed fairly flat seafloor. One possibility is just a lifetime
of internal battery. Investigation using ROV is desired. The huge eastward displacement and uplift at GJT3 indicates large slij
on the fault is extended to up-dip close to the trench.
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The 2011 off the Pacific coast of Tohoku earthquake recorded by offshore seismic/geodet

observation network
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Ryota Hind*, Yoshihiro Itd", Kensuke Suzuki Syuichi Suzuki, Daisuke Inazt, Takeshi linumé, Hiromi Fujimotd', To-
moaki Yamada, Masanao ShinohataKazuo Nakahigashj Toshihiko Kanazawa Masao Abé, Yoshiharu Kawaharada
Yohei Hasegawh Kenji Hirata!, Yojiro Yamamotd, Shuichi Kodaird, Yoshiyuki Kaneda
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1 Tohoku University2ERI, University of Tokyo,?Japan Metrological Agenc§Meteorological Research InstituteIAMSTEC

A megathrust earthquake of M=9.0, the 2011 off the Pacific coast of Tohoku earthquake, occurred along the Japan Trenc
subduction zone to cause devastating damage to the Pacific coast of northeastern Japan. The rupture of the earthquake sta
at the central part of the subduction zone, where interplate earthquakes of M ™ 7.5 have occurred along the subducting pla
boundary repeatedly at about 40 years intervals, so-called Miyagi-Oki earthquakes. Since 2002, we have maintained a seisn
and geodetic observation network in the source area of the earthquakes by repeating deployment and retrieval of ocean bottc
off-line recording instruments.

The network of ocean bottom seismometers (OBSs) successfully observed detailed spatio-temporal variation of microseismic
ity before and after the occurrence of the M9 earthquake as well as two larg@)(Barthquakes occurred within the source
region of the M9 event, one in 2005 and another on two days prior to the mainshock. In this paper, we will review the seismicity
and stress field after the 2005 earthquake, and 3D seismic velocity structure around its rupture area and also give a prelimina
result of hypocenter location of the foreshocks, mainshock, and aftershocks of the 2011 M9 earthquake. The relocated hypocent
locations will be discussed in terms of relevance to the seismic velocity structure along the plate boundary.

The ocean-bottom pressure data have also been recorded in the rupture area to detect vertical movement of the seafloor. C
bottom pressure gauges (OBPs) detected secular vertical seafloor motion due to strong interplate coupling prior to the M9 eart|
guake. More than 10 OBPs were in place at the occurrence of the mainshock to provide co- and postseismic seafloor motion.

00000:20110000000000,000000
Keywords: the 2011 off Pacific coast of Tohoku earthquake, ocean bottom seismic observation
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In-situ observation of ocean-bottom pressure in the source region of the 2011 off the Pa

cific coast of Tohoku Earthquake
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The 2011 off the Pacific coast of Tohoku Earthquake of March 11, 2011 killed more than 25,000 people living near the coast
off Tohoku Japan. The earthquake generated a tremendous tsunami; the tsunami height near the coast reached over 10 m.
highest impulsive crest of the sunami was generated near the trench [Hayashi et al., 2011]. Tsunami generation by an eart
guake in a subduction zone is generally modeled by water surface displacement identical to the vertical deformation of ocea
bottom, especially inner trench slope near a trench due to the earthquake. Here we show an uplift of five meters near the tc
of the inner slope along the Japan Trench; the uplift is caused by the M9.1 event. The pressure gauge also recorded an upl
of 20 mm accompanied with the M7.3 foreshock of March 9, 2011, which is well consistent with the calculated uplift from the
model reconstructed by landward GPS data. The pressure gauge could record continuous data for a year with a logging interv
of 30 s. The sensors were recovered by a pop-up system after the mainshock. After the earthquake, large disturbance appea
may be caused surrounding environmental change by ground shaking. The distincit negative offsets clearly appear the betwe
before and after the foreshock and the mainshock. The negative pressure changes represent uplift of the observation point. T
calculated pressure change reached 2 and 500 hPa (20 and 5000 mm), respectively. The pressure gauge was located neat
source area of the impulsive tsunami accompanied with the mainshock. We successfully obtained the in-situ pressure change tt
is accompanied with the megathrust event and related to the tsunami generation.

gogoob:obooga,bbood
Keywords: seafloor geodecy, ocean bottom pressure
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Crustal deformation of the 2011 off the Pacific coast of Tohoku Earthquake detected by

SAR interferometry

oo ot
Taku Ozawa*

lopooooooo
INIED, Japan

On 11 Mar. 2011, Mj9.0 great earthquake occurred off the Tohoku district where the Pacific plate is subducting beneath the
North American plate. To investigate crustal deformation associated with this earthquake, we applied SAR interferometry tech
nique to ALOS/PALSAR data. Now we analyzed strip-map mode data for seven ascending and three descending orbit paths, at
obtained clear fringes over the land area. Fringe configuration for ascending orbit was roughly half circles, which centered the
epicenter of the mainshock, meaning that large dislocation occurred there. This slant-range change is consistent with the thrusti
of the plate interface.

Crustal deformations associated with inland shallow earthquakes that occurred after the Mj9.0 earthquake were also obtaine
Around the epicenter occurred in the Nagano Prefecture (2011/3/12, Mj6.7), slant-range change of 10cm was obtained, indica
ing that the fault dips to southeast. Furthermore slant-range change by another small fault was found. In the northern area «
the Ibaraki Prefecture, slant-range change due to the earthquake occurred in 2011/3/19 (Mj6.1) was found, and it indicates th
the fault dips to southwest. In the eastern area of the Fukushima Prefecture, slant-range changes due to earthquakes occurre
2011/3/23 (Mj6.0) and 2011/4/11 (Mj7.0) were found. It indicates that the fault of the 2011/3/23 earthquake dips to west. For the
2011/4/11 earthquake, the obtained interferogram shows that crustal deformation concentrated along the Yunotake Fault and t
Idosawa Fault.

gooo0o:0000000000O,0000,00000000,SAROOO
Keywords: the 2011 off the Pacific coast of Tohoku Earthquake, crustal deformation, SAR, interferometry, INSAR
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Tsunami inundation associated with AD 869 Jogan tsunami and fault modeling
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Proposal of Real-time Monitoring System of Strong Earthquake Motion and Tsunami

based on GPS
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Why does the northeastern Pacific coast of Japan subside?
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Detailed deformation associated with the 2011 off Pacific coast of Tohoku earthquake

from a dense regional GPS network

0000 L0ODO0OO02*,00002,0003%,00002,00002,0000°2
Mako Ohzond, Yusaku Oht&*, Takeshi linum3, Satoshi Miurd, Kenji Tachibana, Tomotsugu Demachj Toshiya Saté

l0ooO0ooo0O0000O0000o0,?2000000000,3000000
1SV, Hokkaido University>?RCPEV, Tohoku University)ERI, University of Tokyo

Our original continuous GPS network, which consists of 60 sites, observed large coseismic displacement field due to the 201
off Pacific coast of Tohoku earthquake, Japan. Two nearest GPS sites from the epicenter recorded 5.6m of horizontal displaceme
directing ESE, and 1.2m of subsidence from both static daily coordinate analysis and high-rate kinematic precise point position
ing (PPP) analysis. This is the largest value among whole GPS sites in Japan. The high-rate kinematic PPP results clearly sugg
the coseismic rupture characteristics. Static coseismic displacement field, which is estimated form with our GPS network an
GEONET, shows E"ESE directing horizontal displacement, and subsidence along the mainly coastline. The simple rectangulz
fault model on the plate interface approximately explains the data well. Our original GPS network has been revived and accu
mulating data after the mainshock. These data will provide us important information to understand the postseismic deformatiol
process and the earthquake cycle process at this region.
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Coseismic and postseismic slip for the 2011 Tohoku earthquake inferred from inversior

of GPS data

oooo,oooo0Yhoooot!
Jun’ichi Fukuda*, Yosuke Aokt, Teruyuki Katd
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LERI, University of Tokyo

We used GPS data recorded by the continuous GPS network, GEONET, to estimate spatial distribution of coseismic slip and a
terslip for the 2011 M=9.0 Tohoku earthquake. We analyzed the GPS data on March 11, 2011, using the GIPSY-OASIS softwar
to estimate station coordinates every 300 seconds. This analysis allows us to separate coseismic displacements due to the m:
shock from coseismic displacements due to large aftershocks and early postseismic deformation. The coseismic displacemel
due to the mainshock were inverted for spatial distribution of slip on the plate interface. Our result shows that the mainshock
ruptured primarily the shallower part of the plate interface than asperities of historical M=7-8 earthquakes, where interseismic
slip deficit rate was inferred to be low. The estimated maximum slip is 33.6 m and the moment magnitude from the estimatec
slip distribution is Mw=8.9.

We also analyzed GPS data after March 11 with the GIPSY-OASIS software to estimate daily station coordinates. The daily
GPS time series show significant postseismic deformation. We inverted the data for distribution of afterslip on the plate interface
The inferred afterslip is mainly located in the deeper and southern parts of the coseismic rupture region. As of April 2, 2011, the
estimated maximum afterslip is 0.9 m and the moment magnitude from the estimated slip distribution is Mw=8.2.
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Co-seismic displacement of 2011 Off Tohoku Earthquake (M9.0) observed by GEONET

and IGS networks applying GAMIT program
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Crusktal Deformation and Fault Model of The 2011 off the Pacific coast of Tohoku Earth-
guake
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Coseismic fault models for the March 9 2011 event (M7.3) and April 7 2011 event (M7.1)

based on the geodetic data

0000 ™ 000020000 Y%00030000YL,0000L,0000 L0000 hL,0000h,0000
oooot,oooohoooobhoooot!
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We propose coseismic fault models based on the geodetic data for the March 9 2011 earthquake (M7.3) and April 7 201
(M7.1) one.

A large earthquake of M 7.3 occurred at the subducting Pacific plate interface on March 9, 2011, 51 hours before the M 8
huge off the Pacific coast of Tohoku Earthquake. We propose a simple rectangular fault model of the March 9 event based on
dense GPS network and one OBP (Ocean Bottom Pressure gauge) site. The coseismic displacements are estimated by base
analyses. The rectangular fault was estimated by non-linear inversion approach. The simple rectangular fault model can expla
observations including the vertical displacement based on tha OBP data. The amount of moment release is equivalent to M
7.17. The spatio-temporal aftershock distribution of the March 9 earthquake shows the clear migration to the southward of the
estimated our coseismic fault plane. We suggest that the possibility of afterslip occurrence after the March 9 earthquake until th
occurrence of the March 11 Mw 9 earthquake. The aftershocks may be triggered by afterslip. The afterslip generates strain col
centrated in particularly edge areas of the afterslip region. It is important results for the understanding of the nucleation proces
of the M 9 huge off the Pacific coast of Tohoku Earthquake.

We also propose a source fault model for the 2011 April 7 earthquake (M7.1) deduced from a dense Tohoku University GPS
network and GEONET data. The coseismic displacements estimated by GPS data clearly show the intraslab earthquake char:
teristics of not only horizontal components but also vertical ones. The rectangular fault was estimated by non-linear inversior
approach. The results indicate that a simple rectangular fault model can explain the observations. The amount of moment magr
tude was estimated to be Mw 7.16. The Japan Meteorological Agency hypocenter depth of the main shock is slightly deeper tha
the neutral plane between down-dip compression (DC) and down-dip extension (DE) stress zone of the double-planed deep se
mic zone. This suggests that the depth of the neutral plane was deepened by the large slip of the 2011 M9.0 Tohoku earthqual
enabling to initiate the rupture of the thrust fault type M7.1 April 7 earthquake, although more investigations are required to
confirm. The estimated fault plane has an angle of 50-60 degree from the surface of subducting Pacific plate. It is consistent wit
the hypothesis that intraslab earthquakes are thought to be reactivation of the preexisting hydrated weak zones made in bendi
process of oceanic plates at outer-rise regions.
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Strain seismograms of the 2011 off the Pacific coast of Tohoku Earthquake recorded b

high-sampling rate borehole strain
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The fault model of the 2011 Off the Pacific Coast of Tohoku Earthquake from the coseis-

mic strain steps
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Examination concerning source time function and permanent stress by using data ok
served by borehole stress meter
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e Pacific coast of Tohoku Earthquake inferred from TRIES observation

The 2011 off th
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Release of absolute elastic strain due to the 2011 Tohoku-oki earthquake and its geophy

ical implication
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Modeling the source process of the 2011 off the Pacific coast of Tohoku earthquake usin

the 1-Hz GPS data
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High-rate GPS data can record ground displacement as a seismometer. Previous studies demonstrated that high-rate GPS (
show good agreement with strong motion waveforms for M8 class large earthquakes, e.g., the 2002 Denali Fault earthquak
(Larson et al. 2003), and the 2003 Tokachi-oki earthquake (Miyazaki et al. 2004), as well as the medium-sized earthquakes, e.(
the 2008 Iwate-Miyagi Nairiku earthquake (Yokota et al. 2009). Strong motion records must be integrated twice to obtain static
displacement, resulting in amplifying noise. On the other hand, the high-rate GPS waveforms contain not only dynamic proces
but static displacement of the ground surface. Using this advantage of high-rate GPS data, GPS waveforms recorded during
earthquake were inverted to infer slip distribution (e.g., Miyazaki et al. (2004) and Yokota et al. (2009)). For example, Miyazaki
et al. (2004) estimated the spatio-temporal evolution of fault slip during the rupture of the 2003 Tokachi-oki earthquake and
demonstrated the ability to infer source process of earthquakes solely from high-rate GPS data. In this study, we first analyz
1-Hz GPS data in Tohoku and northern Kanto area for the 2011 off the Pacific coast of Tohoku earthquake. Then we perforn
a waveform inversion for the rupture process of the earthquake and finally compare theoretical GPS waveforms with observe
strong motion waveforms.
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Source process of the 2011 off the Pacific coast of Tohoku Earthquake determined fror

seismic waveform and geodetic data
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Rupture process of the 2011 Tohoku-oki earthquake obtained by tele-seismic body wave
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Source Process of the 2011 Tohoku Earthquake Inferred from Waveform Inversion with

Long-Period Strong-Motion Records
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Short-period seismic wave radiation zones of the great 2011 Tohoku-oki earthquake an
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Stress before and after the 2011 Mw9.0 East off Tohoku earthquake

0oooo*ooooYhooootLooool,oooothooooo?
Keisuke Yoshid&, Akira Hasegawa Tomomi Okad4, Yoshihiro Ito', Takeshi linumé, Youichi Asand
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Temporal change in the stress field before and after the 2011 Mw9.0 East off Tohoku earthquake was observed by stress tens
inversion analyses of earthquake focal mechanisms of events near the source region. Focal mechanism data are those estim:
from moment tensor inversions of broadband seismic waveforms. The maximum principal stress axis before the earthquake has
direction toward the plate convergence, dipping oceanward at an angle of about 25-30 degree. Its dip angle significantly increas
by 30-35 degree after the earthquake, and the maximum principal stress became to intersect with the plate interface at a ve
high angle of about 80 degree. The observed 30-35 degree rotation of the maximum principal stress axis was used to estime
the ratio of mainshock stress drop to the background deviatoric stress to be 0.9-0.95. This shows that the shear stress on t
plate interface causing the Mw9.0 earthquake was mostly released by the earthquake, or the stress drop during the earthque
was nearly complete. Adopting the average stress drop obtained by GPS observation data, the deviatoric stress magnitude
estimated to be as low as 22MPa, suggesting that the plate interface is weak. The nearly complete stress drop by the earthquz
caused by a high dip angle("60 degree) of the maximum principal stress axis, which is the reason why not a small number o
normal fault type aftershocks have occurred after the present earthquake, despite the predominance of thrust type earthqual
there in the pre-mainshock period.

0 0O O OO : deviatoric stress, stress tensor inversion, focal mechanism, week plane interface
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Modeling generation processes of off the Pacific coast of Tohoku earthquake by consid

ering fault lubrication
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We investigate the generation process of the 2011 off the Pacific coast of Tohoku earthquake (M9) on the basis of recent expe
imental results for fault frictional behavior at low to high slip rates. According to the result of tsunami waveform inversion (Fujii
and Satake, 2011), large slips have occurred near the trench off Miyagi and off Fukushima. The maximum slip was estimate
to be over 30 m. This result indicates that significant stress drop occurred in this region. Recent experimental studies on frictiol
indicate that fault lubrication occurs at high slip rates and results in a significant decrease in the frictional coefficient (e.g., Di
Toro et al., 2011). Therefore, it is considered that fault lubrication occurred in the area with the largest slip in the case of the 201
off the Pacific coast of Tohoku earthquake.

In this study, we propose a rate- and state-dependent friction law with two-state variables that shows velocity weakening o
velocity strengthening with a small critical displacement at low to intermediate slip rates, but strong velocity weakening with a
large critical displacement at high slip rates. We use this friction law for quasi-dynamic 2D modeling of earthquake cycles. We
consider two asperities where velocity weakening occurs at low to intermediate slip rates, in the region close to land and close t
the trench considering the off-Miyagi region. Ruptures of asperities occur at intervals of several ten to one hundred years. On th
other hand, large events occur at intervals of several hundred to thousand years. In the case of such an event, ruptures occul
the regions where velocity strengthening occurs at low to intermediate rates since the slip rate becomes enough high that veloci
weakening occurs.

Next, we perform 3D quasi-dynamic modeling of earthquake cycles. We consider asperities off Miyagi, off Fukushima, and
off Ibaraki and a large asperity close to the trench off Miyagi and off Fukushima. A relatively small rupture occurs repeatedly at
the asperities off Miyagi, off Fukushima, and off-lbaraki. When a rupture occurs at a large asperity close the trench, it grows a
very large earthquake by rupturing the surrounding stable regions and some asperities. Very large earthquakes close to M9 occ
at intervals of 400-800 years. Based on our numerical results, we propose the following scenario for the 2011 off the Pacific
coast of Tohoku earthquake: (1) large slips occurred at the large asperity close to the trench off Miyagi and off Fukushima, (2]
the rupture propagated to the region of the velocity strengthening at low to intermediate slip rates but velocity weakening at higt
slip rates, and (3) then several ruptures of asperities occurred off Fukushima and off Ibaraki.

0ooooD:201100000000000,00000000,0000000,0000,00000000000
Keywords: the 2011 off the Pacific coast of Tohoku earthquake, Earthquake cycles, quasi-dynamic modeling, fault lubrication
rate- and state-dependent friction



Japan Geoscience Union Meeting 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
MIS036-P52 0. 0000oooooo OO:50 260 14:15-16:15

Two faces of the Great Tohoku Earthquake: Shallow Dynamic Overshoot and Energetic

Deep Rupture
Two faces of the Great Tohoku Earthquake: Shallow Dynamic Overshoot and Energetic

Deep Rupture

00 O ', Annemarie Baltay, 0 0 0O 0O !, Gregory C. Beroza
Satoshi Idé&*, Annemarie Balta$, Shintaro Tamurg Gregory C. Beroza

000000 o00o0oa,2stanford University
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We use empirical Green’s function-based finite-source imaging and energy estimates to study rupture evolution of the Mw 9.(
Great Tohoku earthquake. We find that the earthquake consists of: a small initial phase, deep rupture up to 40 s, shallow larg
rupture at 60-70 s, and deep rupture lasting over 100 s. The ratio of seismic energy to seismic moment is within the normal rang
for earthquakes, but we find that deeper parts of the rupture radiated strongly at high frequencies; whereas, shallower parts
the rupture radiated only weakly at high frequencies despite prodigious total slip. Extremely large values of shallow slip near the
trench would have been responsible for the extremely large tsunami and may have been facilitated by a combination of a sha
low dipping fault and a compliant hanging wall. Reversed-mechanism (normal faulting) aftershocks suggest complete dynami
overshoot to the point of failure in the opposite direction.

gooobo:0bo0oodbbbo, 0oL, 000obbbbb0o0Ubo, oo ooboo
Keywords: Tohoku-Oki earthquake, slip model, dynamic overshoot, seismic energy
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How did the 2011 Tohoku Earthquake start and grow up? -Role of dynamic weakening

and conditionally stable area-

oooo ™ o000 2
Yuta Mitsuit*, Yoshihisa lid
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1Sci., Hokkaido Univ.2DPRI, Kyoto Univ.

The 2011 Off the Pacific Coast of Tohoku Earthquake broke the huge area from Miyagi-Oki to Ibaraki-Oki. Such the large-
scale rupture on the plate interface was the first observation off the Pacific Coast in Japan. Why did such the giant M9-clas
earthquake occur? To consider its generation mechanism, we construct a preliminary model of the mechanical system of tf
M9-class earthquake based on geophysical observation.

We consider the generation mechanism of the 2011 Tohoku Earthquake as follows: In the restoration period of the interplat
locking after the active period of M7-class earthquakes and afterslip, one M7-class earthquake off Miyagi occurred and triggere:
the 2011 Tohoku Earthquake as the model proposed by Matsuzawa et al. (2004). Although the rupture initiation was similar tc
the M7-class earthquakes around this area, certain dynamic-weakening mechanism such as thermal pressurization of pore flt
promoted the rupture propagation. In particular, extremely large slip occurred in the region on the east of the hypocenter withou
strong wave radiation in short period. Then the rupture propagated southward through a barrier-like region with slower slip ve-
locity and large amount of slip, and extended to the southern part.

As a part of the above scenario, we perform a preliminary simulation using a connected spring-slider system, to present the
the extremely large slip in the northern part could cause rupture propagation southward without large-scale nucleation over th
whole fault. The slip behavior of the barrier-like region is well explained by the “conditionally stable” condition of frictional
instability. Furthermore, we try to show that the thermal pressurization around the hypocenter could cause the extremely larg
slip within the northern part using a three-dimensional elastodynamic system.

gooob:0bboboooob, 0o, b0 o,bogog
Keywords: Thermal pressurization, Conditionally stable, Earthquake cycle, Giant earthquake
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East Japan Super Earthquake as Tectonic Process in East Japan
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Multi-scale dynamic rupture modelling for the 2011 Tohoku earthquake: from foreshocks

to mainshock _ _
Multi-scale dynamic rupture modelling for the 2011 Tohoku earthquake: from foreshocks

to mainshock

Hideo Aocht*, Satoshi Idé
Hideo Aochi*, Satoshi Idé

I'BRGM, Orleans, FrancéGraduate School of Science, Univ. Tokyo
'BRGM, Orleans, FrancéGraduate School of Science, Univ. Tokyo

We present conceptual dynamic rupture models for the 2011 Tohoku earthquake based on the multi-scale heterogeneity
fracture energy. Regardless of frequently occurring M7.5 events in this area, it is crucial that a large scale fault heterogeneit
corresponding to a M9 event had not been clearly recognized until this earthquake. We show that the largest heterogeneity havit
high fracture energy is consistent with relatively slow rupture propagation of the Tokoku earthquake. The large gap in fracture
energy explains the separation of two groups of waves clearly visible in observed ground motions. Our simulations prefer ¢
cascading rupture that begins from a medium heterogeneity and then progresses over larger scale heterogeneity. We also fi
that the existence of foreshocks helps the rupture to grow up during the mainshock.

O O 0O 00O : dynamic rupture, multi-scale heterogeneity, Tohoku earthquake, fracture energy
Keywords: dynamic rupture, multi-scale heterogeneity, Tohoku earthquake, fracture energy
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2011 Megathrust Earthquake that Revealed the Existence of Two Types of Great Eartt
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Fault System of the 2011 Off-Tohoku Earthquake; Insight from Seismic Reflection Data

and Seafloor Observations
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Takeshi Tsuji*, Yoshihiro Ite?, Motoyuki Kido?, Yukihito Osad3, Hiromi Fujimotc?, Juichiro Asht, Masataka Kinoshitg
Toshifumi Matsuoka

lopoo,?0000,300000000,40000
IKyoto University,2Tohoku University? JAMSTEC,*University of Tokyo

Faults related to the tsunamigenic 2011 off-Tohoku earthquake (Mw 9.0) were investigated by using multi-channel seismic
reflection data acquired in 1999 and submersible seafloor observations from 2008. The shallow fault geometries as well as su
marine slide are important to reveal mechanisms of the huge tsunami generation. On the reflection seismic profile, we identifie
three predominant faults; (A) backstop reverse fault working as a boundary between seaward accreted sequence and landw:
consolidated sequence, (B) a branch fault constructing the seafloor slope break, and (C) vertical fault extending toward a seaflo
ridge. Several imbricate thrusts are developed within the accreted sequence seaward of (A) backstop reverse fault. Between (
the backstop reverse fault and (B) the branch fault, underplating structures are identified on the profile. Displacement along (C
the vertical fault has offset a Cretaceous sequence surface by "800 m. The location of these faults interpreted in the seism
reflection profile is distributed around the area with largest slip and tsunami induction of the 2011 event. Cold-seep communitie:
and a high scarp observed at these fault traces suggest current activity on these faults. We interpret the fault system in the seisn
profile as a shallow extension of the seismogenic fault that may have contributed to induction of the huge tsunami.
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Spatial distribution of foreshocks and aftershocks of the 2011 Tohoku earthquake ant

their focal mechanisms

[
[]

0000 ™.oooolhooooz2o00004hL,%000h00004Y,00 00 Y EnescuBogddnO0 00 L, 00

oo tooool,oooolt,ooooot,oooothoooothoooothoooos3ooothoootoo
oot

Youichi Asand*, Tatsuhiko Saitb, Yoshihiro Itc?, Katsuhiko Shiomfi, Hitoshi Hirose, Takumi Matsumotb, Tomotake Uent
Bogdan Enescy Tomoe Kazakamj Takeshi Kimurd, Hisanori Kimura, Tetsuya Takeda Sachiko Tanaka Takanori Matsuzawa
Hirotoshi Matsubayashj Takayuki Miyosht, Yoshikatsu Hary®, Shin Aot', Sadaki Horl, Shoji SekigucHi

lDpoDoDO00000,2000000,°00000000000
INIED, 2RCPEV, Tohoku Univ.}ADEP

goo0ooooOooooogooooogoooeMIODOO0O0OooDOoOoOoooOooO0Uoooo0oooOoOooboDoOoOg
cooooOooooooo0o0oooOo0ooO0ooboO0oDoOO0oDbOoOob 2300201100000 OO0O0ODOO
ocoooooooooobooooooooeMTODODOOOODDOOOODOOO

Oo0o000O00ooooooooo0o000UddrFnet 00000 OCOOOOOOO0OOOODOOOHI-netdO
0000000000000 0000000OH-NetOOODOO0OOOODOOOODODOOOOODODOOOO20110 309
00040 2600000000030 110 20000 150 1100000 000ooooooooogooood40000
goo0opoooOooOoooooOoooobo0o00oooo0oOoDoOo0ooOOoOO0OoOoDOObOOoOUODOD 0.020 0.05
HzOOOOOODOOOOOOOOOODOOO HzOOODOOOOOODOOOOOOODOOOOOODeMTODOO
O00OOloetal. (20060 000000000O0C0OOO0OO00O00O0OODO0OO00ODOCOOOOOOOOOODOOODOOOO
12000 3000 00000000000 DO00O00F-netDOO0MTOOODOOOODOOOOODOOOOODODO
uboooboooobooboooboobooooono

000000580 00000000000000 20000000000000O variance reductiod 70%d] 0000
gooooooooDoOoooO0oOooooooooDOooDOOoobD 400000oobooboDOboDODbODOs18O0DO0ODO
ocoooooooooooboooooooboooooobooOoooobooeMTOOODOODOOOODOOOOOOOD
019500000 13000000 9000000000000 0000000KaganD OO0OOOO0350000000
O00000000000000000000 600000 25000000000000000000DOODOOO0OO
00300 1670000000000 0O0DOO00DOOO00DOOOO00ODODOO0ODOOUODODODOODODOOODDO
gooooooboobobooooooboboboooooooboobobobobobooobobobobobooboooDoD
obooooooobOoboboooooooboboooooooobOOobOoboooooooboOobooboooooOon
booooooobobobooooooobobobooooooobOobOobooooooooboOoboboooon
boooooooboboboooooooboboboboooooobooboboooooOoOoobOobobooooon
goooobooboooobooobooboooobooooobobbooooboboboooDoboooobobbooog

0o0000:00,00,0000000000000000,000040
Keywords: foreshock, aftershock, centroid moment tensor, focal mechanism



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““m
MIS036-P65 0. 0000oooooo OO:50 260 14:15-16:15

U0 POO0OO0OO0O0OO0OOO0OOOO0OOOOLOOOLObOOOCObOUOObObUOObOb

0ogg
Magnitude of the 2011 Off the Pacific Coast of Tohoku Earthquake from HFER duration

and displacement amplitudes

ooo
Tatsuhiko Har&*
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We determined magnitude of the 2011 Off the Pacific Coast of Tohoku Earthquake using durations of high frequency en-
ergy radiation (HFER) and the maximum displacement amplitudes of tele-seismic P waves. The estimated HFER duration an
magnitude are 170.5 s, and 8.96, respectively. Compared to the December 26, 2004 Sumatra earthquake (Mw 9.0), the HFE
duration of this event is shorter, while the displacement amplitude is larger. We discuss the relation between HFER duration an
displacement amplitude for other large shallow earthquakes in the presentation. The azimuthal dependence of HFER duratiol
indicates the rupture propagation in the southwest direction. We measured time differences between P-wave arrivals and the tim
at which absolute amplitudes of high bandpass filtered P-waves became the largest. Most of the time differences normalized &
the centroid time shift are in the range between 50 and 80 per cent, which is consistent with the frequency distribution that we
obtained for large shallow earthquakes previously.
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Static and dynamic earthquake triggering associated with the 2011 Tohoku earthquake
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INIED, 2DPRI, Kyoto University?Georgia Institute of TechnologyERI, University of Tokyo

The 2011 Tohoku earthquake (M9.0) was followed by large aftershocks and seismicity activation at locations up to severa
hundred kilometers away from the mainshock. Our present study is divided into two parts. In the first part we analyze the effec
of static stress changes due to the 2011 Tohoku event on the occurrence of relatively large aftershocks, using their CMT foc:
mechanism solutions. In the second part, we investigate the possible role of both dynamic and static stress transfer mechanis
on the occurrence of remote seismicity.

a) Static stress changes resolved on the nodal planes of large aftershocks.

We used the Tohoku slip distribution of Suzuki et al. (2011) and the CMT focal mechanism solutions of aftershocks deter-
mined by Asano et al. (2011). The aftershocks ¥ 3.8) are located in an area of slightly larger extent compared to the fault
plane of the mainshock and the depth ranges between 0 and 60 km. We divide the focal mechanisms into two groups: consiste
(i.e., thrust faulting) and non-consistent (mainly normal faulting) with the mainshock focal mechanism, based on the rotation
angle defined by Kagan (1991). We resolve the Coulomb static stress changes on both aftershock nodal planes and select 1
nodal plane with the largest stress change as the likely fault plane. We show that 71% and 78% of earthquakes from the tw
groups, respectively, occur at locations of increased stress. To test the statistical significance of this result, we have selected 18
F-net focal mechanisms for earthquakes occurred in the same region as the analyzed aftershocks, before the occurrence of
Tohoku earthquake (2003.01.01 - 2011.03.11). The percentage of earthquakes that occur at locations of increased stress is ab
46%. Several other slip models for the Tohoku mainshock produce similar results. This indicates a high correlation between th
occurrence of the aftershocks and the co-seismic static stress changes.

b) Triggering of remote seismic activity.

The 2011 Tohoku earthquake was followed by an unprecedented increase of seismicity at remote locations (i.e., at distanct
up to several hundred kilometers away from the mainshock). Examination of Hi-net waveform data and the JMA earthquake
catalog reveals triggered local events in southern Kyushu, close to the Ibusuki volcanic field, at about 12000 km from the south
western edge of the Tohoku fault. The onset of increased seismic activity correlates very well with the arrival of the surface
waves. We detect local, high-frequency tremor-like signal (i.e. not clearly defined P- and S-arrivals) correlated with the arrival
of the mainshock surface waves at several Hi-net seismic stations in Shikoku region, at distances of about 700 km from the SV
edge of the Tohoku fault. We also detect a rather clear correlation between the arrival of the surface waves and the seismici
increase close to Yakedake volcano, in Hida Mountains, at about 300 km from the fault edge. A cluster of seismicity close to
the Hakone geothermal area and in the northwestern part of the Miyakejima volcano could be explained by both static (Couloml
stress changes of about 0.2-0.3 Bar) or dynamic stress changes. The 15th March 2011, M6.4 Shizuoka Prefecture earthque
occurred in an area of static stress change of about 0.4 Bar. In contrast, there was no clear activation of seismicity on the near
Tokai subduction zone, where the static stress changes resolved on the plate interface show values of less than 0.1 Bar. T
passage of surface waves from the Tohoku mainshock appears to be responsible for the activation of seismicity in some volcan
and geothermal areas, however it is more difficult to detect or confirm such a correlation at other locations.

Keywords: 2011 Tohoku earthquake, stress triggering, seismicity activation, aftershocks, focal mechanisms
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Acoustic resonance and plasma depletion detected above the epicenter of the 2011 T

hoku earthquake
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Two-dimensional structures of the ionospheric variations generated by the acoustic resonance, and plasma depletion we
firstly observed above the epicenter after the M9.0 Tohoku earthquake on March 11, 2011. A short period oscillation of total
electron content was observed by a GPS receiver array after the earthquake for four hours in the vicinity of the epicenter. Th
frequency of the dominant mode of the oscillation was 4.5mHz, 222 seconds of period, while there were minor oscillations whose
frequency were 3.7mHz and 5.3mHz. These periods are consistent with the periods of the acoustic resonance between the grot
surface and the lower thermosphere, predicted by a numerical model. The amplitude of the TEC oscillation showed graduc
change of the amplitude. This would be generated by the beat of two modes of the resonance. The two-dimensional distributior
of TEC variations generated by this resonance showed wave frontal structures that stretched from northwest to southeast, a
traveled to the southwest direction. Besides the oscillation, plasma depletion was observed above the epicenter after the ear
guake. The earliest variation was observed about seven minutes after the earthquake. The amplitude of the depletion was seve
TEC unit, and continued for longer than 60 minutes. The area of this depletion was centered the epicenter but larger than that ¢
the resonant oscillation. The ionospheric variations above the epicenter after the earthquake will be presented.

Keywords: lonosphere, GPS, TEC, Acoustic wave, Atmospheric gravity wave, Earthquake
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Magnetic signals from 2011 Tohoku earthquake tsunami observed at Chichijima magneti

station of JIMA
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Magnetic fields generated by tsunami from 2011 Tohoku earthquake are observed at the magnetic station on Chichijima, 12C
km south of the epicenter. Vertical component of the magnetic field show a periodic signal with periods of about 20 minutes,
lasting more than several hours. The signal starts at 6:55 UTC and the amplitude of the first wave is 1.5 nT. Sea level chang
recorded at the tide station on Chichijima indicates that the arrival time of the tsunami was 7:15 UTC and the amplitude of the
first wave is about 1m. The sea level change is also periodic. The 20 minutes delay of the first arrival of tsunami compared to th
magnetic signal can be attributed to shallow water depths around Chichijima, whereas the magnetic change reflects water flov
in a wide area around the island. By using the formula by Tyler (2005), the ratio of the magnetic change to the sea level chang
indicates that the average water depth responsible for the magnetic field is about 1500 m.

Although the dynamo effect of ocean flow is well known and the effects by tidal flow have been frequently observed, obser-
vation of the tsunami-induced magnetic field had to be waited until very recently. Seafloor measurement of the induced magneti
field from 2006 and 2007 Kuril island earthquakes were first recorded by the seafloor electro-magnetic observatory (SFEMS
located at North-West Pacific (Toh et al., 2011), and the seafloor geophysical network in the French-Polynesia observed th
magnetic fields generated by tsunami from 2010 Chilian earthquake (Hamano et. al, 2011). As for land measurement, magnet
signal from the above Chilean tsunami was detected by the magnetic observatory on Easter island (Manoj and Maus, 2011
Accumulation of these data sets of tsunami-induced magnetic field is very important not only for understanding electromagnetic
induction effect of tsunami, but also for monitoring the tsunami propagation and for designing next-generation tsunami-warning
systems.
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Earthquake prediction from peak gust(6)-The 2011 off the Pacific coast of Tohoku Earthqt
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Fig.1. The 2011 off the Pacific coast of Tohoku Earthquake
is shown in the satellite image of 15:00 on December 3, 2010.
The tip of the dry slot shows the epicenter.

The width of the dry slot shows the length of the focal region.
The direction of the wind shows the focal mechanism axis.
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Shallow inland earthquakes in NE Japan possibly triggered by the 2011 Off the Pacific

Coast of Tohoku Earthquake
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Tomomi Okadé&*, Keisuke Yoshidh, Sadato UeKi, Junichi Nakajimé, Naoki Uchida, Toru Matsuzawh, Norihito Umind',
Akira Hasegaw, Group for the aftershock observations of the 2011 Tohoku Earthduake

lopgoOooo0o0o,?200000000
'RCPEV, Grad. Sch. of Sci., Tohoku Uni¥Group for the aftershock observations

After the occurrence of the 2011 Mw 9.0 Off the Pacific Coast of Tohoku Earthquake, not only aftershocks near the source
fault along the plate boundary, but also many shallow earthquakes occurred at several locations in the overriding plate. It is im
portant to understand the cause of this distinctive seismicity change. We precisely relocated earthquake hypocenters for seve
earthquake sequences that occurred just after the Tohoku earthquake by the double-difference method. The obtained hypocer
distributions were used to discriminate the fault plane from the auxiliary plane of the focal mechanisms for those earthquake se
guences. Some of them in the central part of NE Japan are the strike-slip type with steeply (dip &aglegrees) dipping fault
planes and NE-SW oriented P-axes. Then, we calculated coulomb stress change on those fault planes caused by the 2011 M
earthquake. In all cases, the estimated coulomb stress changes at the plausible fault planes for those post-mainshock sequer
are positive. The positive coulomb stress change is mainly due to the reduction of normal stress on the steeply dipping fault plar
of the earthquake sequences which are located to the west of the large reverse-fault source area of the 2011 Mw9 earthqual
The present observations suggest the static stress transfer possibly triggered those post-mainshock earthquake sequences.

We also find that the post-events tend to be distributed above the edge of the seismic low-velocity zone in the lower crust. Thi
suggests that inhomogeneous structure of viscoelastic structure and fluid distribution in the lower crust are spatially related witl
the spatial distribution of the post- events.
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stress change
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Increase of seismic activity along the Hida mountain range after the 2011 off the Pacific

coast of Tohoku earthquake
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Surface slip vectors along the Yonotake fault during the April 11, 2011 earthquake of Mj

7.0 at eastern Fukushima
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A generation mechanism of normal-faulting earthquakes in northeast Japan, activated a

ter the 2011 Tohoku earthquake
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After the occurrence of the 2011 Mw 9.0 Off the Pacific Coast of Tohoku Earthquake, shallow normal-faulting earthquake
sequence occurred near the Pacific coast at the Ibaraki-Fukushima prefectural border. We investigated why normal-faultin
earthquakes were activated in northeast (NE) Japan, which is characterized by E-W compression. Focal mechanisms of
croearthquakes that occurred before the 2011 Tohoku earthquake have been determined from P-wave polarity data as well
body wave amplitudes. We found that earthquakes occurring in the studied area are characterized by normal faulting, strike-sli
faulting and a mixture of both the two components. A stress tensor inversion reveals that the pre-shock stress field in the are
shows a normal-faulting stress regime in contrast to an overall reverse-faulting regime in NE Japan. We then computed stre:
changes due to the mainshock, in which calculations were made in an elastic half-space by assuming a shear modulus of :
GPa and a Poisson’s ratio of 0.25. The stress changes produced normal faulting stress fields with E-W extension over a wic
region including the target area. We estimated that the E-W extensional stress with a few MPa was added to the target area. The
results suggest that the 2011 Tohoku earthquake could trigger the normal-faulting earthquake sequence in combination with t
estimated pre-shock normal-faulting stress regime. In other words, the stress changes alone could not trigger this sequence
this area was in the ambient reverse fault regime, because the horizontal compressional stress could be comparable to 100 M
simply assuming Byerlees’s friction law under the lithostatic pressure. We also explore why the normal-faulting stress field can
exist at a specific area at convergent plate boundary.

Acknowledgements. We are grateful to JMA for earthquake catalogue. Seismograph stations used in this study include perm:

nent stations operated by NIED (Hi-net), JMA, and Tohoku University.
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Strain inhomogeneity of the crust induced by the great earthquake east off NE Japan
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We evaluated inhomogeneity of crustal strain in NE Japan associated with a step-wise stress change induced by the great ear
guake of M9.0 east off NE Japan. The earthquake ruptured the plate interface of as long as about 500km, from off lwate to of
Ibaraki. The observed eastward coseismic displacements of GPS stations were relatively uniform in the central NE Japan. Th
suggests that the induced stress change in this area should be uniform. The inhomogeneity of crustal strain, therefore, shot
reflect inhomogeneity of rheological characteristic of the crust.

The observed deformation was dominated by E-W extension. Crustal deformation predicted from a source model consisting ¢
two rectangle faults was subtracted from the observed crustal deformation to depict deformation anomaly. It was found that th
E-W extension in the Ou-backbone range was smaller than the predicted extension. This evidence strongly supports a hypothe
that viscosity of the lower crust beneath the Ou-backbone range is low.

goooo:ooobog,0oooo
Keywords: strain concentration zone, structual inhomogeneity
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Alteration of stress field due to the occurrence of the 2011 Off the Pacific coast of Tohoku
earthquake (Mw?9.0)
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Shinya Hiratsuk&, Tamao Satb
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A giant earthquake of Mw 9.0 took place off the Pacific coast of Tohoku on March 11, 2011. It caused a large tsunami of
10-20 m and wrought devastation in northeast coastal Japan. An interplate earthquake of Mw 7.5-8.0 had been anticipated off tl
Pacific coast of Miyagi in the near future, and yet an earthquake as large as Mw 9.0 had not been regarded as impending. Sin
this earthquake is so huge that the stress field in and around the source region has been disturbed immensely. In this paper,
look at the change in stress field brought about by this earthquake through the change in the Coulomb Failure Function (dCFF
and discuss its effect on aftershocks and future earthquake probabilities in the surrounding region.

The geometry of the fault is based on the configuration of upper plate interface of the subducted Pacific plate determined b
Takeuchi et al. (2008). The coseismic slip distribution is given with reference to that estimated by the Geospatial Information
Authority of Japan (GSI). The top of fault is placed at a depth of 6.5 km along the axis of the Japan Trench. The attitude of eact
fault segment is fitted to the local strike and dip of the plate interface. Along the dip direction, the segments are divided by their
depths down to 50 km at a depth interval of 10 km. The slip amplitudes are more than 20 m over the segments off the Pacific coa:
of Miyagi. Given a rigidity of 40 GPa, this fault model constitutes a Mw 8.9 earthquake. The horizontal displacements calculated
for the fault model agree with the ones observed at the GPS sites of GEONET operated by GSI. A good agreement betwee
the observed and calculated displacements provides a rationale for using the fault model to evaluate the stress change due to
earthquake. The source code developed by Okada (1992) is used to calculate the displacements and strains, assuming a half-sy
medium with a Poisson’s ratio equal to 0.25. The internal friction coefficient is assumed to be 0.4. Here we restrict the targe
area to northeastern Japan. Based on the general feature of focal mechanisms in northeastern Japan and the focal mechanisn
aftershocks determined by the F-net of NIED, we selected several types of target earthquakes.

The results suggest that the increased activity of normal-fault earthquake after the main shock is explained by a large positiv
dCFF of 1-5 MPa prevailing over a vast area in and around the source region. The areas adjacent to the northern and southe
borders of the source region where another large interplate earthquakes might occur are occupied by a positive dCFF of 0.1-1
MPa. The dCFF for the reverse faults in the shallow crust suggests that the future probability of reverse fault earthquake will be
decreased in the land area of Tohoku, with notes that the Rikuu earthquake occurred soon after the 1896 Meiji Sanriku earthqual
that may have transferred a similar stress change to the land area.

goooob:0oboooooob b, oo, bbb, oL, b0, bbb U b O
Keywords: Off the Pacific coast of Tohoku earthquake (Mw?9.0), giant earthquake, Coulomb Failure Function, subduction zone
induced seismicity, interplate earthquakes
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Change in seismicity beneath the Tokyo metropolitan area due to the 2011 off the Pacifis

Coast of Tohoku Earthquake
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INSAR analysis on inland crustal activities induced by the 2011 off the Pacific coast of

Tohoku earthquake
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Youichiro Takad&*, Yo Fukushima, Manabu Hashimoto
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We detected local crustal deformations induced by the 2011 off the Pacific coast of Tohoku earthquake on March 11 (Mw9.0]
by interferometric synthetic aperture radar (INSAR) analysis. We used ALOS/PALSAR images acquired before and after the
earthquake and processed with the GAMMA software suite. We used the digital elevation models of the Geospatial Informatior
Authority of Japan and hole-filled SRTM to remove topographic fringes.

First of all, we created interferograms in which large wavelength phase changes are dominant by far. To detect local signals
next, we determined coefficients of the bi-quadratic function, which well represents the large wavelength phase change, and su
tract the modeled phase change from observed phase change. With this procedure, we succeeded in detecting many local sigr
induced by this large earthquake.

Some of the detected local signals clearly correspond to large and shallow inland earthquakes: an earthquake at northe
Nagano pref. on March 12 (M6.7) and April 12 (M5.8), at eastern Shizuoka pref. on March 15 (M6.4), etc. Among all, we de-
tected large phase changes due to large normal fault earthquakes along the Pacific coast in the northern Ibaraki and the south
Fukushima prefectures. In this region, the local fringes match the local topographic expression (active faults, steep slopes, river
etc.) implying that the normal fault motions have been accumulating over geologic time scale. Seemingly, reported earthquak
hypocenters and mechanisms in this region cannot explain the detected phase changes.

Local crustal deformations are likely to be induced in and around the volcanic and/or geothermal area. We found signals in Mt
Fuji, Mt. Azuma, near the Naruko caldera, Nikko area, etc. However, we should be careful of atmospheric phase delay becaus
the amplitude of the detected signals is not large.

Acknowledgements:
PALSAR Levell.0 data belongs to the Japan Aerospace and Exploration Agency (JAXA), and the Ministry of Economy, Trade,
and Industry (MET]I). The original images were provided by JAXA through the Earthquake Working Group.
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Tsunami source of the 2011 off the Pacific coast of Tohoku, Japan earthquake
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Infrasound signals excited by uplift and subsidence of ocean surface during the tsunan

genesis in 11 March event
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Nobuo Arat*, Takahiko Murayamg Makiko lwakuntt, Mami Nogamt
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1 Japan Weather Association

Observed infrasound records at IMS (International Monitoring System for CTBT verification regime) stations in East Asia
relating to the disastrous tsunamigenic earthquake occurred at Mar. 11, 2011 in Japan have been analyzed. Long period acou:
signals which might be excited by the uplifting and subsiding ocean surface during the tsunami genesis were detected in th
records observed at IS30 (Japan), 1IS34 (Mongolia) and I1S45 (Russia). The on-set time of these signals coincided with the tim
predicted based on the distance between the tsunami source region and each station, and the shape of these signals also coinc
with the water level changes of the tsunami source estimated by the fault model of the event. 1S34 and 1S45 are located i
the direction along the fault width, and 1S30 is located in the direction along the fault length. Infrasound signals observed at
both 1S34 and 1S45 have relatively shorter wave-lengths than the signal at IS30. It also coincided with the geographical relatiot
between the tsunami source and stations.

gooob:0bbobooooo,boog,bbboooda
Keywords: Infrasound, Tsunami source, International Monitoring System
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Tsunami source of the 2011 off the Pacific coast of Tohoku earthquake estimated fron

tsunami back propagation
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Run-up height distribution of tsunami caused by the 2011 Mw 9.0 Off Pacific Coast of

Tohoku earthquake and its seismic i

000 oootloooo?
Aiming Lin'*, Gang Ra6, Ryoya Ikut&

l00o0oo00O0o0000O000,2000000000000
IGraduate School, Shizuoka Universitiaculty of Science, Shizuoka University

On 11 March 2011, at 02:46:23 PM local time 2011, a moment magnitude 9.0 earthquake (called 2011 Off Pacific Coast o
Tohoku Earthquake) occurred in the off shore of the northeast Japan, resulting in extensive damage throughout east-northe:
Japan, including more than 14,100 deaths and 13,500 missing and "5,000 injured.

The epicenter is located on the on the off shore near the plate boundary between the Pacific plate and the North America
plate, 130 km east of Sendai City, Miyagi Prefecture, northeast Japan. Seismic inversion analyses reveal that a maximum thru
slip of >20 m occurred on a 500-km-long fault plane (USGS, 2011, Yagi and Nishimura, 2011). Such large thrusting slip along
the plate boundary between the Pacific plate and the North American plate resulted in an enormous tsunami that caused gre
damage along the north-south striking coast parallel to the plate boundary.

It is reported that the tsunami-induced inundation areas are distributed in a wide corridor along the coast with the tsunam
wave height of>35 m, resulting in serious secondary damage after the main shock, however, the tsunami run-up height distribu-
tion and its relations with coseismic slips remain unclear. In the present study, we report the analytical results of tsunami run-uj
height using high-resolution remote sensing imagery data, including ALOS and Google images and aerial photographs, acquire
before and after the 2011 earthquake and digital elevation data, and calculated coseismic slips on the fault palne. Based on t
analytical results, we conducted fieldworks in the early April to validate the interpretations and compared the run-up heights with
the GPS observations and calculated seismic slips on the fault plane.

Analytical results and field investigations reveal that the run-up heights arex®030m in Ishinomaki-Miyako areas and
decreases south- and northward gradually. The distribution pattern of run-up heights is consistent with that of ground displace
ments indicated by GPS observations and calculated coseismic slips on the fault plane along the plate boundary. The findin
indicate that the run-up height is closely related to the coseismic slip on the source fault along the plate boundary between th
Pacific plate and the North American plate.

We thank JAXA for providing the ALOS imagery data and Geospatial Information Authority of Japan for providing the
aerial photographs and 25,000 topographical maps and digital elevation data timely. This work was supported by the Center fc
Synthesis Disaster Prevention, Shizuoka University and a Science Project (Project no. 23253002 for A. Lin) of the Ministry of
Education, Culture, Sports, Science and Technology of Japan.

doododo0:00bdoo0ooo,d0,0o0o0,00000,000000, ALosOOd
Keywords: Off Pacific Coast of Tohoku earthquake, tsunami, run-up height, seismic slip, plate boundary, ALOS image
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High resolution survey results for the inundation limit and height of the 2011 Tohoku

earthquake tsunami
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Ikuo Abe’, Tomoya Abé®, Kazuno Aral, Koji Fujima®, Shigehiro Fujin®, Hideomi Gokon, Kazuhisa Gotd, Kenji Harad4,
Tsuyoshi Haraguchj Kentaro Imai, Fumihiko Imamuré, Shunichi Koshimurg, Yoichi Murashima!, Hajime Narusg, Shuii
Setd, Yoshinori Shigihard, Daisuke SugawataTomoyuki Takahashi, Ryota Tsudaky Shota Yamashifa

lopoo,?000000,%00000,40000,°000000,%0000,70000,80000,°00000
0,%0o00o00,%00000000

Tohoku University,>Chiba Institute of TechnologyNational Defense Academy of JapdiKansai University,’Osaka City
University, 5Shizuoka University! Chiba University,2University of Tsukuba?Fuji Tokoha University,'°’Nagoya University,
Kokusai Kogyo Holdings Co., LTD.

An earthquake of magnitude 9.0 occurred off the Pacific coast of Tohoku, Japan, on March 11, 2011. The tsunami devastate
the northeast coasts of the Tohoku district and the maximum run-up height was measured nearly 39 m at Sanriku area. Tt
remarkable feature of this tsunami was the range of inundation areas. In fact, on the Sendai plain, the tsunami inundated mo
than 5 km inland. Emergency field surveys were conducted by many Japanese groups in the devastated area and they meast
the inundation depths or building damages near the shore. Satellite and aerial photographs were studied by multiple societie
universities and companies, and inundation limit was estimated from such photographs immediately after the tsunami. We als
measured the inundation limit of the northeast coast of the Tohoku district by the analysis of the ALOS AVNIR2 image that was
taken on 14th March.

In order to validate the results of the satellite image analysis and to confirm the maximum inundation limit in the wide area,
we organized a research group and conducted high-resolution surveys of the inundation limit and height in the few-centimete
accuracy by using GPS measurement system (Promark3) in Miyagi, lwate, and Aomori prefectures. The horizontal measureme
interval is ranging from approx. 500 m to few kilometers and we measured nearly 300 sites until the end of April.

We preliminarily confirmed that the inundation limit estimated from the satellite image is well consistent with the field mea-
surement results at most places, although there are some exceptions that might have not been interpreted from the satellite imac
We still continue our survey to cover whole devastated area before the tsunami watermarks were removed or washed away in ti
rainy season.

This research is funded by Tohoku University. The survey team member is listed in an alphabetical order.

00000:20110000000000DO00,0000,00000,G6PSOO
Keywords: The 2011 Tohoku tsunami, Field survey, Tsunami inundation extent, GPS measurement
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Preliminary result of field survey on the 2011 Tohoku earthquake tsunami along the Pa

cific coast of Hokkaido
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Yuichi Nishimurad*, Yugo Nakamur, loki Kei!, Purna Putrg, Aditya Gusmah
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!'Hokkaido University
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Comparison of tsunami inundation limit between the 869 Jogan earthquake and the 201

Tohoku earthquake
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Urgent survey of the tsunami of "The 2011 off the Pacific coast of Tohoku Earthquake

on the Pacific coast of Hokkaido
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Characteristic maximum heights observed in the 2011 Tohoku Earthquake Tsunami
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Multiscale Tsunami Simulation of Tohoku Earthquake
Multiscale Tsunami Simulation of Tohoku Earthquake

David Yuert*
David Yuert*

LUniversity of Minnesota
LUniversity of Minnesota

Multi-scale Tsunami Simulation of Tohoku Earthquake

David L. George, USGS , Vancouver, Washington, U.S.A.
David A. Yuen, and Erik O.D. Sevre ,

Dept. of Geology and Geophysics, University of Minnesota, Minneapolis, MN  55455-0219, U.S.A.
Shigenori Maruyama, Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology, 153, Tokyo, Japan
Y. Yanai and Atshushi Utsunomiya , Japan Geocommunications Co. Ltd, Shinjuku, Tokyo, Japan

The recent M 9.0 Tohoku earthquake has dealt northeastJapan a great blow and the resultant tsunami waves have cau:
great destruction and loss of lives. We have employed state-of-the-art numerical methods to study the tsunami run-up proble!
by means of a high-resolution finite volume method with special focus on the inundation problem. The Riemann solver undei
the auspices of th GEOCLAW package is applied to the nonlinear shallow-water equations that works robustly with fine-scale
seafloor bathymetry and dry states associated with the land and the buildings. Very high- resolution bottom seafloor topograph
near the Japanese coast, less than 100 meters , was employed in this study

We have employed the adaptive mesh refinement ( AMR ) method to study this multi-scale phenomenon of tsunami wave:
interacting with the coast. Grid sizes vary greatly by more than two-orders in magnitude allowing for multi-resolution capability.
We are particularly interested in the waves coming toward the nuclear plant at Fukushima and to study the maximum height o
the waves leaping over the building structures along the coast. The influences of high-resolution bathymetry on amplifying the
run-up waves will be emphasized

O 0O 00 0O : tsunami, riemann solver, run-up waves, adaptive mesh refinement
Keywords: tsunami, riemann solver, run-up waves, adaptive mesh refinement
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Preliminary results for the inundation heights, current velocities, and deposits of the 201

Tohoku tsunami
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The 11 March 2011 MW 9.0 Tohoku megathrust earthquake off the coast of Japan was one of the largest events in the histor
of Japan. The huge tsunami inundated a large area on the northeast coast of Japan, and resulted in widespread devastation.
markable feature of the Tohoku region is the abundance of available historical and geological records for the past earthquak
and tsunamis. Based on the 1200 years historical records and 2800 years geological records, tsunami disaster mitigation count
measures were prepared to the Pacific coasts of the Tohoku region. Hence, the Tohoku region is one of the best prepared regi
against the tsunami in the world. This event is a very important opportunity to test the validity of a previous methodology for the
tsunami risk assessment using the historical and geological records. In addition, there are many video footages for the 2011 eve
and hence the sedimentation process can be linked to the flow characteristics (e.g., inundation height and current velocity) of tt
tsunami. In order to study the inundation heights, current velocities, and their relationships to the erosion and sedimentation b
the tsunami, we organized an international team of scientists and undertook a post-tsunami survey in May 2011 that focused c
the area close to the Sendai megacity and the Sendai airport near the Natori to lwanuma cities.

The field observation was conducted along transects established on a grid extending few kilometers inland near the north
Sendai airport. We conducted high resolution sampling at each pit to study the vertical and horizontal variation of the grain size
for understanding the sedimentary process and for performing the inversion modeling. Geochemical analyses are also perform
for the environmental assessments. We also studied the paleo-tsunami deposits such as the 869 Jogan tsunami in order to comj
the sedimentary characteristics to the 2011 tsunami deposits. We also used video footages at the Natori city and at the Senc
Airport and estimated the current velocity of the tsunami. Our preliminary analysis revealed that the wave front of the run-up
wave of the tsunami was moved about 3 m/s on land, whereas it was about 6.5 m/s in the Natori River.

In our presentation, tsunami inundation heights and current velocity will be linked to the sedimentary process of the tsunam
deposits by using the forward and inversion modeling results.
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Inundation area by the 2011 Tohoku earthquake tsunami in Sendai plain: comparison t

the 869 Jogan earthquake tsunami
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Field surveys of tsunami heights and inundation area in Ibaraki and Chiba, generated wit

the 2011 Tohoku earthquake
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coast of Tohoku Earthquake
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TerraSAR-X based monitoring over Sendai plain inundated by the tsunami
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The massive tsunami caused by the 2011 off the Pacific coast of Tohoku Earthquake that occurred at 14:46 on March 11, 201
brought the great damage in the Pacific coastal area between Aomori and Chiba.

The tsunami reached at from the shore the range of approximately 6 kilometers on the plains of Soma city, Fukushima fron
Matsushima of Miyagi in particular, and a wide area was flooded. Because the area consists of low flat topography, the floode
situation had been continued.

It was urgent issues to carry out efficient and effective drainage measures, and therefore it was necessary to monitor the chan
of the inundation range continuously to push forward the restoration of the stricken area.

Earth observing satellite is suitable for regional monitoring. Above all, the synthetic aperture radar (SAR) can observe the
surface of the earth regularly because its microwave penetrates a cloud regardless of the night and day and the expectation
SAR for the practical use in disaster prevention has been rising recently.

Imageries acquired by TerraSAR-X were utilized for the monitoring of the flooded area. TerraSAR-X is a synthetic aperture
radar satellite developed and operated under Public-Private Partnership (PPP) of German aerospace center (DLR) and EAI
Astrium affiliated with European aerospace company EADS.

A SAR image consists of backscattering intensity of the specified microwave. The backscattering intensity depends on the lan
cover/use and the topography. For example, in the city area where the building crowds, strong backscattering is often provide
by multiple scattering. On the other hand, the backscattering becomes relatively weak on the smooth road or surface of the wat
because specular scattering excels on such smooth surface.

The monitoring utilizing TerraSAR-X was implemented from March 13, 2011 just after the earthquake to April 4. In addition,
the image of October 21, 2010 before the disaster was referred.

A comparison of the image acquired on March 13, 2011 just after the earthquake with the image of October 21, 2010 before
the disaster clearly showed the inundation caused by the tsunami in a wide area.

Image acquisition was carried out continuously for the Sendai plain. 18 times of acquisition were carried out from March 13
until the morning of April 4. In other words, the acquisitions were carried out at the frequency once in approximately 1.3 days.
During this period, a total area of approximately 120,000 square kilometers at the coast between Hokkaido and Chiba includin
Sendai plain was captured.

In addition, the extraction analysis of the flooding range and the exhibition in the web site from images was completed in
about less than 24 hours because time required for the data acquisition is shortened to perform down-link in a domestic receivin
station.

It is difficult to determine flooding area where dense and strong scatterers exist, such as in a city area, but it is thought that a
advantage of the satellite-borne SAR was shown as means to grasp the inundation damage over the wide area immediately.
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Low altitude aerial photographs of March 2011 tsunami damaged areas in Minamisanrikt

Town, Miyagi Prefecture, Japan
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A field survey of coastal disaster in South Fukushima and Ibaraki by the 2011 off the

Pacific Coast of Tohoku Earthquake

o0ooo ™ ooothooootl,ooootoooothoooot
Shinya Shimokawkt, Satoshi lizukd, Tomokazu Murakanij Yasuaki NohgucHi, Takahiro Kayahara Naoki Sakali

lopoooooOO0
INIED

gbooooooooboobobooooooooboobobobooooooboobobobooboooobobOobon
oooooDboo40 100000000000DOOOO0OODOD40O 8O00O0OODOOOOODODOOOOO
gbooobooooboobooog

goboobooobooooboobooboooooboobooboooobooobooboobooooboOoboOoDbo
oooo0o0ooo0oo0o0oo00oOooooooOo0o0ooDooooooooOoOoD 5-1I0OmMOobOOoO0OooOoOon
3-8mOO0OO00O00O

ooboobooobOooooboobobooobooboobooboobooboooboOobooobOoooboooOoboobooonoo
obooooooobOoboboooooooooobOoooooooooooboobobobooooooooooOon
bbooboboobooboooobobooooobooooboOoboooooboobooooboOobooog

boobooooboboooboooobobobooooooboboboooooboooboobOobOoboobooonoo
gooooooobobobobooooooooooboboboboobooboooobobbobboobooDoDoDo
oboooboobooboobobooobooooboboooobobobooboobooooDbOoDn

00000040 14000 1500000000DO0000DOO0OODOOOODOOOODOOOOO

gooob:obooogooboboob,og,bbbo,00obb,0o0g,bog
Keywords: the 2011 off the Pacific Coast of Tohoku Earthquake, Tsunami, Liquefaction, Field survey, Fukushima, Ibaraki



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P140 O0:000000000a0 O00:50 270 14:15-16:15

0000000000000 00000Do0oooooooonQ |
Tsunami flow on the Sendai and Ishinomaki plains in relation to their geo-environment
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Tsunami inundation, inundation height, and run-up elevation between southern part of th

Sanriku and the Sendai Plain
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Flooded area and run-up height of tsunami triggered by the 2011 off the Pacific coast o

Tohoku Earthquake
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Estimation for tsunami height of 11 March 2011 along the Japan trench, based on th

analysis of digital elevation model
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Maps of the Area hit by the Tsunami of 11 March 2011, Northeast Japan - Southern are

between Tagajo and Asahi
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Maps of the Area hit by the Tsunami of 11 March 2011, Northeast Japan - Nothern are:

between Hashikami and Shiogama -
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Preliminary results for the topographic change by the 2011 Tohoku tsunami at the Ara

hama area in Sendai City
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A Great Tohoku Earthquake(Mw9.0)occurred on 11th March, 2011 (hereinafter the 2011 Tohoku Earthquake). The earthquak
triggered huge tsunami, and the tsunami damaged to the wide range of the coastal areas in the northeast Japan. The Sendai (
was also damaged by the tsunami and the earthquake, and at least 859 people died or were missing, and 3190 houses were f
destroyed according to the report of the Miyagi Prefecture on 28th April.

We conducted field survey to explore a topographic change by the tsunami flow and ground subsidence before and after tt
2011 Tohoku Earthquake, and to explore the effect of liquefaction.

We set 4 km long transect until the inundation limit perpendicular to the coastline at Arahama area in the Sendai City, one of
the most severely damaged area by the tsunami in the city, on the early April. Sampling of the tsunami deposits were performe
every 100 m along the transect. We also studied damages and inundation heights of the Tsunami, and conducted kinematic Gl
measurement by using Promark3 in order to study the topographic change before and after this earthquake. In addition to the fie
survey, we analyzed several satellite images, aerial photographs, and topographic maps to estimate the large scale topograr
change by the tsunami as well as the seismic subsidence in the area, and distribution of liquefaction. Moreover, we compare
topographic data before (5 m DEM, provided by The Geospatial Information Authority of Japan: GSI) and after the 2011 Tohoku
Earthquake.

High-resolution topographic profiles before and after the 2011 Tohoku Earthquake revealed approximately 30-40 cm subsi
dence in this area. The result is consistent with the shifting of the electric reference points.

Field survey results show different grain size and thickness of the tsunami deposit at each pit with distance from the coastline
In the beach area (0-150 m from the coastline), tsunami impact is minor and, in fact, even the offshore breakwater had not bee
damaged. Moreover, beach sands seem to have not been moved significantly. On the other hand, in the coastal forests beh
the onshore wave breaker (150-700 m from the coastline), most of the trees were devastated landward by the run-up wave. Tl
thickness of the tsunami deposit is less than 12 cm, and mostly it is less than 3 cm. Moreover, its grain size is medium to cours
sand. Current ripples are usually observed on top of the deposits. In the rice field (700-4000 m from the coastline), there ar
many traces of the liquefactions and sand boil is frequently observed. Clay to very coarse sand layers with less than 27 cm i
thickness were deposited on the rice paddy. However, these sand layers were locally deposited and we interpreted that sources
the sands are probably the beach/sea or liquefaction. Maximum extents of the sandy tsunami deposits and the tsunami inundati
are approximately 3500 m and 4000 m, respectively.

Our observations of the various images and topographic maps revealed that most of the telegraph-poles and coastal trees
cated in about 150-700 m from the coastline were broken landward by the run-up flow. The backwash flow was concentrated il
an old channel near the beach and eroded this channel. As a result of this erosion, the coastline was cut immediately after tl
tsunami, but it has been recovered quickly at least until 24th March.

Keywords: the 2011 Tohoku Earthquake and the tsunami, topographic change, liquefaction, tsunami deposit
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0000 ™ 0000020000400 0030000400000Y4,00004,00032,000023%00
02o0000Y%o0000!

Yosuke Nakamure, Kentaro Sakafa Shinsuke Okada Ayako Funabiki, Yuki Sawad4, Junko Komatsubata Tomonori
Nayd , Susumu TanaBie Hideaki Nagamo#i, Tsutomu Nakazawa Taku Komatsubara Kiyohide Mizund

000 00o000000,?00000000,300000000,4000000000000
1GSJ, AIST (Geology and GeoinformatioRzSJ, AIST (Geological MuseumNihon University,*Fukuyama City University

1.0000

30 11J0p0oogo0oooo0oooooogooooogooo0oooooooooo0ooobDogooDoboooO
ugbbobobogboaboobboobooboobooboobbobobooboobooboobboobaa
obooboooooooboobobobooboooooooboobooboooobooooboobooboboboooooona
gboboobobooooobobooboobooboooobooooboOoboooooboooon

2.0000
0000000@O000000()000000000((@)00000000@O000((G)00000000(@)00
00000 (000000)00000000000000000000000000000000000000000
0000000000000000000000GIS00000«000000000000

3.0000
o0o0oO0oo0o0oO0O0O0O0OD0OD0OD0ODODODODOD0ODOOOODOOOOO(@O0O0000000000000000000)00
ubbooboboobuodabuooboooboobuooboobboboboobuooboobbobboobaanooaa
oo0o000O000ooooooOo0O0O0000oOooOO0000D0D00oLOOoO (oo Uoooooooooo
oo0o0oO0o0oO00oOo)obooooooOoOoOoOoOoOooooOoOOOOOOOoOODOOO0OOOoOoOOooooOOODOOO
gboboobobooobooboooobooooooobo
gooooOoOoOOODOOODODODODODODDODODODODODODOODO (DOOOOD 1000000000000 00O00-d
000000000)boooO0O0OO00O0000000OC0OOOODOO0O0000D0OOODOODOO0O0D00DODOOOOoOOoOO
obooobOobooobOoboooooboboooobooboooobobobooooboooooboOoon

4.00000000000

000000000000 000000000000(OO0)0000000000O00000O00(CoODODO0O0OO)
ubboooboobooboobbooboobooboboobbooboobuoobooboboobbooboaoboaa
gooooOoOoOoOOOOOOOO0O000000000000 (UOO)0Do0OoOoOooOoooogogogogo
obooooooobobobooooobooboboooooooboobOobobooOobooboOobOOobOobOobooooon
000o00o000oO0o0ooO0o0oOo0U0OoO0o00O(@EooO0oooOO0OU0LOOO0OUC00O0DO0OO0OODOOULOOOO)OOD
gboobooboobon
gboooboboooboobooboobboobooboobobooboobobooboobobobboobooono
ubodbuobouobogboboaboaoboabuoobuoobobooaoboan

«100000000000000000000Q0QCQOoooOooOoOOODOO0O0O0O0O (2988)0
000000 1000000000000000000000000000 (23-2)00000013900

00000:00000000,0000,000,000000,00
Keywords: 2011 Off the Pacific Coast of Tohoku Earthquake, Tsukuba City, Tsuchiura City, damage of roofing tiles, sand boils



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P156 O0:000000000a0 O00:50 270 14:15-16:15

00000000000 00oO00o00nooooonoo B
Some cases of liquefaction in the central Kanto plain caused by the 2011 Off Pacific Coas

of Tohoku earthquake

0000 ™ oooo2 00003
Masayuki Setd, Toshikazu Tamura Takahisa Machida

l0opoooOo0O00oO0O0o00,?20000,3000000000
ISaitama University?Rissho University?Graduate student of Rissho University

oooooooo
20110 40 4000000000DCOO0OODOOOODOODOOOODOOOOODODOOOODODOOODOD
gbooboboooobobooboobooboooobooooboOoboooooboooon

oooooooo

goooooOooooOoooOoooOoooO0Oooo0o0oD 100oO0O0 200000 300000 DOOO0ODOOO
ocoooooooo1o0gooooobo0ooboOoooo0ooOOO0b0 2000ooooooOooooooooboooDo
obooooobooboboooooobooboboooooooobOoboboooooobOOobobooooooon
O00000O0000oobo0o00o0oD am5enmMdidn 20040ecm0 000000000 DOOOODODOOOODO
booooooobobobooobooooooooobooboboboboooooobooboboboooboooboobooDa
goooooooboboobooobooobooboboooobooooboboboobooooboDobobobboooboOoo
oboooboobooooboobooonog

oooobooogn

o0000000000000000C0O0O0O0O00000000000000O0 70000000 19860 800000
oo00o0oo0o0ooooO0o0ooo0o0ooo0oU0OooDoO00ooDoOOo0OooOoO00oDoOO00DOOOoOOoDoOOO1Idnoon
gle83JgoooooogooooooooooooooooooooooogoooooooooooooDobooOoo
obboobOoboooooboboooboobooooobobooooobobooooOoboooon

102300 0000000000000 0O0000O0DOOOosoomOb00oDOOO0O0O0DODOD 19251019310
oooooo0oooo0o0oooooooo0ooooOooOooobOOo0oooDbOoobooOooO I DO boooooooon
goooooooboboboooooooooboboboooboooobDobobooboobooDoboboboooo
gbooooboobooobooobooooobooooobooboooooboo

gooooo

uboooooboobooobooboboboboboooooboooobooboboboboboboboooOoboooboDboOonn
ubobooooobooboboboooooooboobobooooooobooboboobooobooooobooboboooooon
gooooooobobobooooooooboboboooboooooobobooboooooDobDOobobooooo
oooobooogon

00000:201100000000000,0000,00000
Keywords: 2011 Off Pacific Coast of Tohoku earthquake, Kanto plain, liquefaction



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U"m .

MIS036-P157 o0:.000000o0o04go 00:50 270 14:15-16:15

oogooooooooooo ,
Liquefaction damage in the Tone river basin

ooooo.oooobhooootooohoooothooootoooothoooothoooot
Nobusuke Hasegaws Hiroyuki Fujiwara , Takahiro Maedb, Hiroki Azumal, Asako lwakt, Shinichi Kawal, Ken Xiansheng
Hao', Nobuyuki Morikawa, Shigeki Senna

l'DpoooooOO0
INIED

gboooooooboboboooooooboboboooooooooboboboobooooooobOoboboo
obooooobOobobobooooooobobobooooooobOOobobooobooooboobOobOoobooooon
gboobOobooooboooobooboooobobooobooboooobOobooonoOoDbo
vboooooooobooboboboooooboobobobobooooboboobobobobooooobooboOoDbOon
gooooooobobooooooooboboooooooobobOobOooboooDooOobDobDobobobooo
cooooOo0oooo0oooobooo0oooooo0ooooo 2800000 OOOObOO 23040 700800
20000000000000DO00O0DOOO0ODOODOOOODOOOOODOOOO0ODOODOOODOOOODOD
gboooboobooooobooon
oooooo30bo0oooobooooooboooobobooooooooooDoooooDobooooon
oooooooooobooboooooooooo
goooooooobobooooobooooboboboooboobooooboboboobobooboooDobOobob oo
ooo
obooobOooooboobooooboobooooobooooboOoboooogooboon
boboobooooboboboooobooobooboboboooooooobobooboooboobOobobooobooonoo
boboobooboooboobooooboboooooboooobooboooogooboon
ooooboboooobooooog
goboboooobooobooboooooooboooboobobooboobooboooboobboobooboboobooobooo
oboobooooooOooboboooooooboobobooooboooooooboboboobobooooooooboOooDbo
gboobOoboooobooooobooboooobobooooboboooooboooobobooooobon
O00oooooooobooobooOoosbh 110 1446000000010 0000000000000DODOO0O0O0OO
goooobooboooobooboooooobooooobobooooDobooooobDOoobooooboboboooboo

gooobo:b0bo0g,boooo,0bobo
Keywords: the Tone river basin, liquefaction damage, field investigation



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P158 O0:000000000a0 O00:50 270 14:15-16:15

00000000000 00ODOo00oDpoooopDooooooog
Analytical result based on liquidizing investigation of the 2011 off the Pacific coast of

Tohoku Earthquake

oooo™*,oooot!
Shigeki Sennd, Hiroyuki Fujiwara

Dpooooooooo0
INIED

oooooo

oboooooobOoobobooooooobOobobooooooooobooboboboooboooobOoboOoboon
goboooboooboooooboboooobooooooboooooboooboooOooboboobooboooooboooon
booooobooboboooooboooobobobooobooobooboobOoboooooOoboobOoboboooooon
gooooooobobooboooooobobobooooooooobDoboboboooooobOobDoboboooOoo
goooooooboboboooooooobooboboooboooooobOoboboboobooboobDobOoboboobooo
oboobOoboooboobobooboooobooooobobooooboOoboooon

oooobooooo

oboobooooooboooboobooobobooboobooboobooooobooboooooboooDboon
uoboooboobooobooobooobooooobooobooooooobooooboobooooboOoobooobooOoog
go0ooo0o0oOoo0oDooOoooO0oOo0ogooOoboo00oDoUoo0OooO00ooOoooOoDOooD20022000D0O
cooopbooooopoiesanooogoozomobooooooocewbhogoooooooooooooooooo
01000000000 0OOO0DOO0DOOO0DOOO0OO00DOO00DO0O0O0O0ODO0ODOOODOODOODOO
gbobooboboooboobooooboobooooboboooobooboobooobOOobOooooboon

gooood

gooooooooobobooooooobobooooooooooboDobobobbooboooDobOobUob oo
ooboooboooobooobobooobooooobooobooobooobooooboobooboboboobobooboooboooooDon
oboobooooobobooboooooooobooboboooobooooOooboOobOobobooooooooooOon
obooooooooboooooboooboooooboooobooboooboooboobooooooOoooaoon
tbooooooobobobooboooooooboboboboooooboobooboobobOoboooboooooona
goooooooobobobooooooobobobooooooooDoboboboooDobobobbooboobDOoD
goooooooobooboboboooooooooooobobboboobooboooobOobOobobobobooboooOoo
oooooono

gooono

ubobooooooboboboooooobobobooboooooooboboboboooobooboobOoboboo
bobooboobobobooooobooboobobooooooboboboooooboobOobooboooooooobOon
goooooobooooooboooooooboooboooboobobooboooobbOobooboobobooDbooDoo

goooo:0boo,00b0,000,00000,00000
Keywords: Liquidizing, Nonlinear, Strong Ground Motion, Structure Model, Geomorphologic Condition



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P159 O0:000000000a0 O00:50 270 14:15-16:15

00230 0000000000000000D000000DO0O00 B
Investigation of the liquefaction along Tone river after the 2011 off the Pacific coast of

Tohoku Earthquake

0000 00000 Y,00000 YL, 0000 L,000032,000032%,00000°%2%,0000%0000°10
Hideaki Shinohard, Syunichirou Ohtd, Yasuhiro Kaida, Syunpei Manable Hiroyuki Fujiwaré&, Shigeki Seng Nobusuke
Hasegaw?, Yoshiaki Inagaki, Shunichi Azuméa

l0000000,?000000000000
1OYO Corp.,2NIED

0023030 110000000 2800000000 0000DOOO0OO0ODOOO0OOODODOOOOOODO
000000230 3030000 1000000000000 DODOOOOO00O0ODODOOO0OO0OODOOOOOOD
boooooboobobobooooooobobobooobooobooboboboooooboobOobOobooboooooon
gooobooboooboobooboooooooooobobooobobobooooboooooDoboooog

gobooooobooobooboooboooboooboooobomobooooobooobooooboooboobooooooDbn
obooooooobOobobooooooobooboboooooooooboobobooooooooobobobooon
booooooboobobobooobooobooboobobooooooooboobobobooooooboooooboOon
boooooooboboboobooooooooobooboboboooobooboobobooooboooboobOoDbo
gbooooboboooboboooobogooboooooDo

oobooooboooobooooboooboooobooobooOoooboboooboo0oooboooooOoooobooooooooog
ooooooooooOoOOOoOoO0oOoooooo1ombOOOOONDOD 1IOODO0O0O0O0O0DOOODOODODOO0OOOO



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan

]
MIS036-P160 o0:boo0bOoooooo 00:50 270 14:15-16:15
oot ouboouoooooood
00000000 oooopoooooooogo _
Correlation of the distribution of liquefied sites in the Tone River lowland and land use

change since the Meiji era

oooo,oooo?
Masafumi Aoyam&*, Takushi Koyama

l0oooooO0o00000000000,200000000000000000
1 Japan Map CentetGraduate school, Meiji University

gbooooooooboobobooooooobooboobobooooooboobobobooooobooboboboo
oboocooobooboboooooooobobobooooooobOOobobooobooooboobOobooobooooon
gboooooboobobooooobooboboboooooooobOobobooooooobOobobooooooboOon
ubobooboobooooboooooon

oobooobooobooboobobooooooooooooooooboobboboooboboobbooboobooobooboooo
ocooooooooooOoooboooooo0oooObDO00OoObOO00 140000 200100000000 8300
o000 20 500 10000000000 00OO000O0OO0O00DOOO0O0ODODODOO0ODOOOOODDOOObOOOO
OO00o00o0o0oooOo0o0oobOo0ooooO ke bo0ooboooooboooboboooooboooooooooDooDOon
ooooooooobobooooooooboboboooboooooooDoboboboboboooobooooDoDo
OO0000O0oO000ooO0 180000 200 1000000030000 SO00100D0000DOO00DOOOOOO
coooooooooooooooooOooOoooboO0oooooooooOooDbOOo 500 10booboOoOoDboooo
obooooooobOoboboooooooboobobooooooooobooboooooooboobobooooooon
oboobooboobooooboooooooooobooboobooobooooboobooboooboobOooooboOooon
uboooobobobooooooobooboboobooooobobobooboooobOoboboobooooboOon
gooobooooobooboooboooobooooobooooboboboooboooOoDbobo

gboooooobobobooooooobOobobooooooooobooboboooooooboobOoboOooon
uboooooobOoboobooooooobobobobobooooobooboboboooooooooobOoDbo
ubobooboobooooboooooon

googoob:boboog,bbobbodoooooobob,o0bobb, 000D bbLb,o00obbbbuouo
Keywords: Liquefaction damage, Land use change, Old edition map, Tone River lowland, The 2011 off the Pacific coast of
Tohoku Earthquake



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. —
Geoscience
]Un lon N p—
MIS036-P161 o0:0000000o00a O00:50 270 14:15-16:15

0000000000000 0000Do00oDoo0o0oooooooQ
Distribution of liquefied sites on reclaimed lands in Tokyo during the 2011 off the Pacific

Coast of Tohoku Earthquake

oo oogog =
Koichiro Inoué*

Qg
'none

20110 30 11000gOooooo0o0oooboooooeoUobOOOO0O0OOODOOODOOOODOOD
obooooooobOoboboooooooboobobooooooobOobobobooooooobooboboooon
gboooooobobooooooooboboooooobobobooooooobOoboboooboooooboOon
boooboooooboooobobooooboooobooboooooboooobOobooobooboOoon

goooooobooboboooogooobobooooooooDobOobOoooooooDOoobD sgpoobooboooooo
goooooooobobobooooooobobooooobooooboboboooboooDobDobOobOobboooboOoo
obooobOoboooobobooooobooooooon

oooO0oOOoO0O00O0O0O0O0O0O 200 0000000000000 00000000000000000000 (0O
0)O0OoOo0OO00ooO0o0ooo0o0oo000 301200030 1900000000000 0ULOOODOOOUOO
goooooOoOo0OOOOOOOOOOOOOOOOOOOOOOOOOOO198000000000bDO

goooooooooobooboboooobooooooboboboooooobDoboboboboobobooooon
0000000000000 0000001kmO00000000O00O00000O0OCOOOOODODODODOOOOOOO
oboooooooboboooooobooboboooooooboobOobobooooooobOOobOoboooooon
booboooobOoboboboooooobooobooobooboboboboooooooooboOobOobOobobooooon
ubooooboobobobooooobooboboboooooooboboboboboooobOoboboooooooobOon
goooooooobooboooboooooobobobooboooboooooDoboboboobOooDobLDOoDOobDobO
gbooooooobobobooooooooboobobobooooooboobobobooobooooboobobooooon
cooooooooooooooooooooboooOoooooOooooOobOOoOoo3DK4oooObLDOoooDoOoOoo
boobobooobooboooobooooooboooobooooboOobooooboobooooboaon

bobooboooobobobooooooobobooooboooboobobobooooooobOobOoboooooboo
gooooooobobooooobobooboooooD@ oo™ oooooooboboooboooDoo
gooooooooboboooooooooboboobooooboboboobooobDobobbooooooDbOoD
obooooooobooboboooooooboooboboboooboooobooboobooooooobooboobobooon
Ooo0ooOooOooooOo0oOoooooOosooDOoooDoOoooooobo0oooooboOooe8DOOOOODObDOO
oooooboooooz2roooobooobobo0ooooobooooooooOoo0ooooOoooooDoObOOoooDoOn
gooooooo

0000000000000 000000O0O0O000000@987U))LDODOODDUDDDODDDODODODOM@MODOOO
0 19910)00000000000000000000 2000000000000 00ODO0O00DOOOODOODOOO
oboooooobobobooooooooboobobooooooooobobooboooooooboOobooboooon
gbooboooobooboooobooboooooboooobobooooobooooboDbn



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. —
Geoscience
]Un lon N p—

MIS036-P162 o0:0000000o00a O00:50 270 14:15-16:15

Jododogooooooogodogdogogn
Soil Liquefaction caused by the 2011 off the Pacific coast of Tohoku Earthquake at Tokyc

Bay reclaimed land

oooooooQg =
Tomoko Nagad*

looooo
Tokyo Jogakkan Schools for Women

ooboooboooooobooooooooboooooooobooboboooboooboooooooooboooboobOoooboOoo
obooooooboboobooooooobOobobooooooobooboboobooooobooboobobocooooOon
oo0o0O0O00O0O0000000O0OoO0ooooooooOoOOOODOOOOOOOOO 4000 KmMOOOOOOOO
bobooboboooboboooobobooooobooonoo

goobooboooooooboooooboobboo7yboobbooboOo0booooOOoobDoOoDoooboOoboOog
00000 14550 00000000000000D0O0000DODOD00ODOO0O0 3000000DO0O0OOODOOOO
obooooooobOobobooooooobOoboobooooooobOoboboobooooooobooboboooon
OO00o0ooOoOoOoooooOoooooogoOo7cenimIO0DOO0O0OO0OOCOOODODOOO70cDODOOOOODO
oboooooboobobooobooobodOcembOOobOO0oOobOOo0oOO0oobOooOOoooobooboOooboooog
Oo000000000000000000 47000000000000C0OODODOOOO0OOOOOOOCOOOODOD
000000000000 0000000000000000O000000000DODO0O00DO0ODODO0O000 boxaO
ooooopoooooOooopoo1s5mo0ooOooOooO0oooooo0ooDoo0oooooDooOoOoooDon
OO0oo0ooooOoOooooOooOoobooOo3pvoooC0ooOoOoO 300D OOOOseOOD O ODOOOOOnon
ubooooboobobooboooooooooooboboboooooobooboOoboboooooboooooboona
vboooooboboboooooooobobobooooooobobOoboooooOoOooboOobOoboooon
oooooooo

ooboooooboooboobooboobooboooobo 15mbobooooooooooboobooooboboobooDbo
ooooooboooooO0OemOOOO0OOooOOoOO0oOO0OO0OOO0OO0ODOO0OO0ODOOO0OO0OOO0OOOOOOODOOODOOODOOOn
ooooooooooobooooooOoboOooooboooOoOobOooOooooOobOooooOooO25MOOOOOOOOD
uoboobooooboooboooooobooooooobooboooboooooobooooboooboboOoooon
gooooooooooboboboooooooogoobobOobooboboooooobLDobDobobbooboooDbOoo
goooooooobobooooooooobobobooooooooboobobobooobDoboboobobobooDbOoD
oboooOobooboobooboooooboooon

ooboobooboooooooobooooooooooobooobooboooobooooboooooboooOooooDoon
boooooobooboboooboobooobooboboooooobobobobooOoboobOOobOobOoboOobooooboon
boooooooboobobobooooboobobobobobooooooooobOobOobobooboOooooboon
gooooooboobobooboooooobobobooooboooobobobooboooooDobDOoboboooboOoo
goooooooboboboooooobooboboooooooboobobooboooooDoobOoboboboooooDooOoon
oboocoooboobobooooooooobooboooooooobOoboboboooooooboOoboobooooon
oooosoembOO0OOO0O0O0O0ODOOOOOO0OOOOOODODOOOOOOOOOOODOODOOOOOOOOD
goooooobo

goooooobooooobooooooboooooooboobooooooobbOoobOoboobODoobo
goooobooooboobooobooobobobooboooboooboooboooobooboooboooooboooDoobooboOoon
ooboobooboobooobooooobooooboooobooooboooooboobooooooooboooooooooooboon
obooboooooooboobobobooobooooooooboOobOobboooooooboobOobobooooooon
boooooboobobooooboooobobobooooooooobOobobooooooobOobobooooon
oooooobooooboboooogooboooooon

gooooooooooboobobobooobooooooooboboboboobooooboobobobobobobooooo
s jooooooooooooooooooooooooooooooOoUoooooooDboOoOoOoDODOO
oboooboooboobooooboooobooobooooboooboOoooboOooooboooboooOooooboooOon



gooobo:bbo0gog,boo,oo0bobo
Keywords: the 2011 off the Pacific coast of Tohoku Earthquake, Tokyo Bay, soil liquefaction



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan

J Union
MIS036-P163 o0:boo0bOoooooo O00O:50 270 14:15-16:15
Jo00000o00oooooo-2011000000000000000O000000
Joodoododoodoodgoogdon- o
Ground Damage on Man-made Land caused by Mega Earthquake -Characteristics ¢
Ground Disaster due to the Quake-

0000 ™ 00032,0003%5000040000°5500000680000 700008
Shigeo Higuchi*, Masashi HIGASHI, Akira INADA 3, Akihide ITO?, Hiroshi IWAMOTO?, Satoshi KAMIKASEDA?, Kenichi
KAWASAKI 7, Kazuyuki SUENAGA

looooo (@),?000000,3.,400000,°00000000 (0),SNTCOODOODOO0O (@),"0000a,
§M)yoooooooo

!Waseda Univ.2JAPEX,3., “Chiba-kita Hi.,>Kanto Natural Gas Development Co., LE&NTC Consaltants Co., Ltd” Funabashi-
higashi Hi.,*Earth System Science Co., Ltd.

mJgog

gooooooooboobooooooooboboooobooooobDoboboboboobooboobLDobOobDoboboo
obooooooobobooooooobooboboboboooobooooooboboboboooboooooDoDbo
000000000000 M=9.000000000000000OO0OD0OOb10kmx 210kmd 00000000 OOOODO
201ngoooo0o0ooooooooooo0oooooo0ooooOoOOo000 oooobbooooooOboooDon
OO0o0o0oo0o0o0ooDboo2100o0o0o00oooo0oooo0oooo0oooooooon

m 0000

O @CoooooooJRODODOODODOODOODOOOOOOOOOOOOOO
O @Qooooooooooooooo
0@Uo0o0JRODOOUDDODOOOODOOOOODOOOODO

x J0000(1)(@D000000000
0(1)00000000000000000000000000000000000000000000000000
00000000000000006m06.4m00000000000000000000000 3.4n13.6n0000
100mI00000000000000000000000000000000000000000000000 70cm
000000000000000000000000000000000000 100m000000000000000
00000000000000 100mO000000000000000000000000000000000000
20cmO0000 40cmI 00000000000 3m0O000000000000000000000000000
0(2)0000000000000000000000000000000000000000001962000 3700
0000000000000000000000000000000000000000
0@)0000001970004600000000000000000000(R)00000000000000000
00000000000000000000000000000000000000000000000000000
00002010 000000000000000000000000000000000000000000000 300
0000000000000 40%00000000000000000000000000000000000000
ooooo

s J000000o0ooao

0000000000000 000000O000000000000000O0O000D00OOO0O0O0D0D@UOoOoDO
goocooooboobobobobooooooooboboboboboooboooooobobobobooboboooobDoDbo
oo0oooOoO00oO0U00oOoOoO0o00UoooODo0o0OUoooOELUUUUUDoOODODOoOoUOODooODOEU
uobooooboobooobooooooobobooOoobooboobo0ooooobooobooobooooobooOoon
ooooboOoooooo0ooooOo0ooooboO0o0oooDObO0oo0oOOb0000ObO000DDbOKamura, 2000000
goooooooooobobooboooooooobobOobobobooooooobooDobODoDbOobDOobobboOoO
obooooooobobobobooooooooobooobobobooooboooobOobOoboooboobooDbOoDbo
obobo0ooobOooobobobobooboooooooooooobOoboobobOoboboooooooooboDbn
oboooooooboboboooooooooboboobooooooobOobobooooooboOoboboOooooon



gboooboboooobooboooogooboo

0o

0000o0o0o0ooo?20110

http://www.kyoshin.bosai.go.jp/kyoshin/topics/TohokuTaihe®@il 10311/nieckyoshinlj.pdf

00000000000 DbO0OD0O0z01102004000000000000000000O000DOOO0DOOOOODOOO
00000000 00oO0oooooooOoooesd97-100 00000

Kamura, KO 20001 Geo-environmental study on man-made lands in urbanized areas. Doctor Thesis (Osaka City Univ.).

BRIV —2IH 0 B GERS 120, %24 200n, MO
SMESEHAH LY. WEATEOAOMIHDIESD. EOETHE
1= o 3 + RROUSH 1 TE)

0oodo0:201100000000000,0000,000,000,000,000
Keywords: the 2011 off the Pacific Coast of Tohoku Earthquake, Ground Disaster, Liquefaction, Reclaimed land, Chiba city,
Urayasu city



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P164 O0:000000000a0 O00:50 270 14:15-16:15

O0o00ooooob 2011000000000 obobooooobooo-o

0000 -00o0oooooooo- _ S
Distribution of Geological Disaster by Liquefaction-Fluidization Phenomena on Boso

peninsula -Urayasu area-

ooox,oooiLooootooohooothooot,oooothoooot
Atsushi Kagaw&*, Osamu KazaoKa Kunio Furund, Takashi Kusudg Yutaka Sakdi, Takeshi Yoshidh Akiko Kato!, Mari
Yamamotd

lgpgoooooooon
'R.1. Environmental Geology, Chiba

oo0obDoO0o0oboo0o0obo0ooobooOo20110b0000oo0oooOoooO0O0 30 11obobooOooDboOoooDooO
boooboooobooboooboobooooobooobooboooooobooobooboobOooo-bo0oooboOooonog
Ooo00O0O00O0000000000000000000000000000O00O019600000000000000
00000000000 1000 2000000000000034000000000000000000O0O00O00OO
coooooooo2ompOOoOoOoOoooooooosomobooooooooooooooboooooDobooooooboog
oboobOobooobOobobooboobooboooooboonoo
ubobooooobooooboo-oooboobooboooobooooboooobOoboooboOoboooobooon
boocooooboobobobooobooooboboboooooooooboboooooOoOoobOoboboooooon
gooooooobobooboooooobobooooboooDobobooooboobDobDoboboboboooboOoo
goooobooboooogoboooboooooboooooobobboooobobobooobooboobDobbobooDboo
gbooo-obooooboooboboooboooobobooobooboooboobooobooboooOobooooOoDbn
oob0oooooooooooboooboooboooooooobooooboooobooobboobooooooooboooooon
oobDoOoOooOooooooosoemOoOoOoODOOOOO0O0O0OO0O0OODOOOOOOOOOODODOODOOO0O0O
ubobooboboooboobooooboboooooboooobooboooonog
goooooOoooo0o0oooOooooo0oOoogooo0OooOoOO00oDo00oDoOOoUobOoOoOOooDboOO 20
gobooobooooooooboobbooboooboooobooooooobooboooboboobooboboooobooooboooo
obooooOoooooobooon
booooooobobobobooooboobooboobobooboooooooooboobOobOobooooooon
oboobobooooooooobooooobooboobooboboooooooboooboobooboooboobooooOooon
ooooooboobooboboboooobooogo
cooooopooo4ocmpopOCOO0O0O0OoDOOOOO0OOOO0O0OOODOOOOO0OODDOOODOOOOOD
lkmOOOOOOQOOOOOOOOOOOOCOODOOOOOODOOOU0OOOOODOOOUOOODOOOOOOOOOOO
boobobooobooboooobooooooboooobooboooboOobooooboobooooboaon
tboooooooboboooooobooboboboooboooooobobobooooooobOobOoboobooo
gooooooooobobooooooooobobobooobooboooooDobobobobboooooDOoD
Oo000oOOo0o00O0oOOo00oDoo0o00oOoo0OOooOoOoOo0oDooOOoOoOoDe9SOOODOooooOoooo
obooobOobooooboooobooboooooboboooboOobooooooboOobooooobooonog
gbooooooooobobooooooobobobooboooooobobobobooobooooobooboOobon
uobooobooobooooboooboobooboobooobooobooobooboobOoobooooboooboooboooooon
uoboooobooboooboooooboooooboooooooooooooooboooooooboobooboon
ooooobooooboboboooobooooobob-bbobooboobooobooboo
gboooboooboobobooboboooobooboooo-oboboo0oobobobooboobobooboobobooobOonon
oboboooocooooooooobooboboooooooboooooooooobOobooboboobobooooooonoa
gboooooobobobooooooobobobooooooobOobooooooboOoboboOoboboooooboOon
booooooobobobooooooooboboboobooooboboboboboOobooboOoOoobOOobOoobn
gooooooooboobooboooooobobobooboooboooobDobobboooobooDobOobOobDOobO
gbooooooobobooooooooboboooooobobobooboooboboboboboobooDoD
obooooooobOobobooooooobOoboboooooooooboobobooboooooooboobooooon
gooobooboooooon



MR SERIBENOERN s EHY) R (= BROATR)

gooobo:oob-coboboo,0oob,0cbo,oobog
Keywords: Liquefaction - Fluidization, reclaimed land, land subsidence



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P165 O0:000000000a0 O00:50 270 14:15-16:15

Oo000oodbooo201100000000b000bO00b00oboo0obooooooo

ooogoooopooopogooopooooog— _
Distribution of Geological Disaster by Liquefaction-Fluidization on Boso peninsula and

northern Tokyo bay reclaimed land

000 ™ 0000Y00ooot,oooo L,oooo YL,oooo Y,oooo L,ooo0o0 L,000032,0000°%
Osamu Kazaoks, FURUNO Kunid, KAGAWA Atsushit, KUSUDA Takashi, SAKAI Yutaka', YOSHIDA Takeshi, KATO
Akiko', YAMAMOTO Mari!, TAKANASHI Yuji 2, NIREI Hisashi

l0pooo0o0o0o0o0o0oooooooo0,?00000000000,3UGS-GEMO 00O
IRes. Inst. Env. Geol. Chib&Chiba Pref. Env. Res. Centénfficer of IUGS-GEM

oboooooobOoboboooooooobobooooooooobooboboboooboooobooboOobon
uoboobooooooooboooooboooboboooooobooobooooooooboOoobooobobooooaon
O00oo000o0o0ooO00 [Doo0o0o0o00ooO00oooo0ooooO0o00oDOo0DOoOoUDOOoOoOOoOLOoOD
gooooooobobobooooooobobobooooooooobDobobOooboobooDobobooooo
oooooooooooo0ooooboo0o0ooDoo0ooooOo0ooDooOoooOooOoOooDe87DODOOoOoOoO
oboobooooboooboooOobooobooooboembOOobOOoOoOoO0obOO0OO0obOOoOOoOobOOoOoOoOobOOoOooOon
ubooooooboooboobobobooooooooobooboboboooooooboboooooooobOobo
bobooooooboboooooboobooboboboooooooboboboooooobOobooboooooboOon
gooooooooboboobooooooobobobooooooooobobooobooooooDobDobooooo
0000000000 0000000O0O0000000000000D0 000000 DOODODO0O0D0DODOOoDOoOOO
obooobOoboobooboboboobOobooobooboomoboboobOobooooobooooboooobooboooog
obooooobOobobobooooooobobobooooooooOooboboobooooboobOobooooooon
O0000O0O00oDbo0ooooDoooooDbzo0z20010 00000000 mODOOOOODOODOODOOOOOO
booooooobooboobobobooooooboobobobobooooooooooboooboobobooooooon
cooooOooooooo0oOoooOoOooo0oooO00ooDo0oDoOOoOoOooU0DOO00 2mboooooOooooOoo
coooobozmoogoooOoOOOOOO00O0OODODOODOOOOO0O0O0OOOOODO0OOOODOOODOOOOOOOD
obooooooobobooooooooboboooooooobOOobobooooooOoboboooboooooboOon
booooboobooboboboooooooboobobobobooooooboooboooboobOobobobooooobooobOonn
00 sSO0000000000O00000000019910 [D0ooojoo00ooooo0ooooooooooooDo
gooooooboooobooobobooobbooobooooOoooooboobOobobooboooobboobobo oo
gboooooooboboboooooooboobobooooooooobobobooooooobooboboboooo
obooooobooboboooooooobobooooooboobOOobOooooooboobOOobobobooooon
gooooooOoooooooo [boooOoOoOOOCQCODO00OODODDODODOOOOODODOOOOCODOOOOOO
boooooooboobobobobooooooboobooboobobobooooobOobOoboooooboooooboOonn
gooooooobobooboooooobobobooooooooobobOooboooOooobDobDobooobooo
oodooooooo0o0oooboooooooOooUoOooooOooo0OoogoOooDo200300DOOoDODOOOOoOOoooD
oboobooooOoooobobooobOoooobobooobooboobobooobOoOoboOoboOoooobooooonn
oboo0o0ooooboobOoboboobooooooooobobOoboooooboooboobOOobobooooooooboaon
booobooooboobobooobobooobooboobOoboooooooobooooboooOobOoboooono
ubooobobooobobooooboboo0embO0O ecmOobooooboooboobooboooobobooonog
goooooobooobobooooooooobobobooooooobobOooboooobDobobooboobooDOoD
oboooooooboboboboooooooooobooobobobooboooboboboboboooooooboobOoDbo
oobooOoooOooocoboobOOoooOooOooOoobOooOoOoOoOoooobOOoobOoobObOOooobObOOoOoOOoooOoOoooOon
gooOoQoo [Dooojoooooooz200000 10000000000000000033-38a1000002003100
Ooo0Db0oDb40011-13J0 00002003 00000000400056-50 00000019961 0000000000O
0000000000 1800 127-1461

goooobO:00bo0obooo,oboo,ob00b0,00c000,000000¢0



Keywords: Liquefaction-Fluidization, Boso peninsula, Artificial formation, Environmental Geology, Tokyo bay reclaimed land



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P166 O0:000000000a0 O00:50 270 14:15-16:15

Oo000oodbooo201100000000b000bO00b00oboo0obooooooo

00000000 ooooUooooog _ S
Distribution of Geological Disaster by Liquefaction-Fluidization Phenomena on Boso

peninsula at The 2011 off the Pacific

0000 0000 Y0oootl,oooo YL,oooo L,0000 YL,oooo YL,oooo L,oooo !
Kunio Furund*, Osamu KAZAOKA!, Atsushi KAGAWA!, Takashi Kusudg Yutaka SAKAI, Takeshi YOSHIDA, Akiko
KATO!, Mari YAMAMOTO, Yuji TAKANASHI !

lgpgoo
IKunio FURUNO

201100000000 ooo0oooobo0ogoooo0oooooooDboOooOoUooooObo0ooDOoOoOooDOon
gbobooboboooobooobooboobooooboooobooboooobOOoboooooboobooboOobooon

vboooooooboboboooooooobooboboboooooobobobobooo—-000b0000boOoon
gooooboobooooboobooooooboooooobooooboobobogobooboobDobOooooDbOobob

gboooooooobo—oooooooobooboboboooooobobooobobooboooooboobOoboboo
oooooono

boobooooboboooo—-4ooooogboooo

oboooboooooao

ooooo

allO00OO0OO0O0O0ODOO0ODOOOODOOOOD—DOO0O0OOODODLOOODOD

OpbO0O00O0OO0OO0O0OCOO0O0UODOOOOOO0OOOO0O0UODUODOOO0OUODODOOODOOUUODODOOOUODODOOO

goooo

UabdobOob0oOoO0OO0oO0OOOoOOoOO0obOO0bOO0bOobOOoOOoOoOO0oboobOOobOOobOOobOobOoboOoOoboOooboOooboOon
o0ooouo0o0ooOo0o0ooOo00ooo0o0ooOo0o0ooOo0o0oOoO0o0DooOooooooO @EoO)oooooo
gboooboooobooooonog

ogoooOooOOoO0O (@O)yOoOOOOOOOOOOOOODOODODODOOODOOOOOOOOOOOOOOOOOOOO
023000000000000000000000000O0OO0000OOODO00OOOODOOOOOOOOOO
umoboobooooboboooooboooobobooooboooong

boboobobooobooboooboobooboooooboooobooboooobOobooobobooog

gooooooobobooobooooooboboooobooooboboboooboooobDOobOobobobooboog
gbooooooboobobooooooooboboboooooooooboboboooooooboboboboooon
oooobooooo

boobobooobooboboooooboooobooboooobOobooooobobooooaon

ubooboooooboooobobooboobooooono

goooboobooobooooooooooooboooD mboboooobobbObobDbobODoDoboboOoDOobo
goooogoobooboboooobooooobobobooboooooboboboobooobDobobbooboobooDbOoD
obooobooooobooboooog

obooobooooooboooog

gboooboobooobooboooobooboooobooooboOoboooon

ubooobobaabooooboooban

000 (@o0) 0000000000000 00O0000000000O0O000DOO000DULOOOOoDOOOOO
gboobooooobooboboboooooooooboooboobooooooobooboboboooboooooooDoD
obooboooocooooboobobobobooooooooOoobOOobOobOobobobooboboboooboooooboooa
oboooboboobooboooonod

gooono

oooooo

0000000oo0o0oo0ooo(@oo0)00o0oooU0OoOOoO00o0DUUoOoOOUDOOOO0ODODOOoOoOOoO
gboobOoooobooboboooboobooooobooooboobooooobOoooooboOoDbn

oood



tbooooooobobobooooboooboobobobooooooooboboboooooooobooboboboon
booobooboboboooobooboboboooooooboobobooboooobOoboboooooboobOon
gooooboo

ob0oooboooooooDbo

oboooooobOoboboooooooOooboboobooooooobOobobobooobooooboobOobon
uboboobOobooooboboooooboboooogon

00 0o000oo@ooooooooo

goooooobooooooboooboooooooboobooooooobobOoooooobOoobDbOoboboDooDboo
oboooooobooboboooboooooboobobooooobooooboobobooooooboobobobobobooooon
obooooobooog

goooood

booobobooboobooooboobooooobooon

oooooooo

gooobooooboobooboooobooooobobooboobooboooo

ob0ooooooooboono

gcosoomboogooooooOOOoOo0oOooooooOoOooOoOObOOO00ooooDObOOOoO0OooooDoObobOoD
boboobobooooboooobobooooboobooooboobooooboOoboooon

gooo0:000000000,00,198700000000,2011000000000000O
Keywords: Liquefaction-Fluidization Phenomena, sand volcano, the 1987 East Off Chiba Prefecture Earthquake, the 2011 of
the Pacific coast of Tohoku Earthquake



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P167 O0:000000000a0 O00:50 270 14:15-16:15

Oo000oodbooo201100000000b000bO00b00oboo0obooooooo

0000—0000000000o0o0— . _ S _
Distribution of Geological Disaster by Liquefaction-Fluidization on Boso peninsula at

The Earthquake - Kujukuri plain

o000 ™ 000Yoootl,oooot,ooo Y, oooY,oooo L,ooo0o0 L,0oOO 2
Takashi Kusudd, Osamu KAZAOKAL, Atsushi KAGAWA!L, Kunio FURUNGC, Yutaka SAKALR, Takeshi YOSHIDA, Akiko
KATO!, Mari YAMAMOTO, Yuji TAKANASH] 2

lgogooooo0oo0o,?0000000o0o0o0g
IRe. Insti. Envir. Geol. Chib&Envir.Re. Lab. Chiba

ooo

OO0 23002011000000000O0000000O0O0ODOOOO0O0OO0DODODODOOOO0OODODOOOODOOOO
ooo0oo0OO00—-000000000C00O0000000000000OOOOO0ODOODOOOOO0OO 19870000
oooobooboooobooboooogog

oood

ob0oooooooooooo

oboobooobooooobooobooobooboboooobooobooboobooboOobooOoooooOooaon
bboobdoooobooboooboobobooooobooooboboooooboooobobn

ObODOODO

goooooO021000000o000DOOo00O0oOOoO00OOoOo00oDOOo00oDOO00bOODOOO0oDOOoOOoOo
oboocooooobOoboboobooooooooooOooboboooobOooooooobobOoboooboboboooobooonoa
gbooooOoboooobooboooogoobon

ooooobooooooobo

bboobooooboboboooooooboboooobooboboboboooboooobOobOoboobooooboo
gooooooooO0oOoooooO0 20000000 mMOOOOO0O0OODOO0O0O0OOODOOOODODOOOODOOO
obooooooobobooooooooobooobooboobooboooooobobobobobooobooooobDoDo
ooboooooobooboooboooooooobooooOobooooOooooooooooOooooooooooooon
gboobooooboobooooboobooooobooooboboooogooboon

oo oooo

goooooooobobooboooooobobobooobooooboboobooboooDobDoboboobooboog
oboooboooooogoo

oooooooo

goboobooooboobboooobooboobobooooooboooboooooooboooobooooobooboOoon
gbooboboooobooobooboboooooboooobooboooooboooon

oooooboo

g00ooOo00oOo00poo0o0ooo00bDOo0o0OooO0oU0DOOOoUDOoOoUOOobOO20050 40 110000000
Ooooooo0ooDooOoooooOooooooobD 1oecmbibOOOoOoOooOOOoOOoon

oooono

tboobooobooboooombooboobooboooono

vtbobooooooboboboooooobooboboooooooobobobooooooooobOoboOoboon
goooooooooboooooooooboooooomooooooboooboooooooobooboooDooboog
coooooooooooooooOooooooo0OoooboooOo0ooooDbooOoo oUooooboogooo
obooooOoooobooboooobooooooboobooboon

oo ooooobooobooo

tboooooooboboboooooooboobobobooooooboboboboobooobobOoboon
godoopoooooogooooooooOolsmobodooooOooO00oooOOoODO00oOooDoooOoOoOoooDO
gbobooboboooobooboboboobobooooboobooooboon

o0 ooooobooooboobooog

gbooobooboooboobooooboboooooboooobobooobOobooooOobooonoog



booobobooooboobooooboooooboobooooboobooobOobooooboboobOoboOoon

oboooboooboooooooboooooobooobooooboooobooobooooboooboogooOon
goboooooooboooooboooooooooooboooooobooooobooboboboooooobboooDOoo
goooooooooboboboboboboooobooooboboboboboboobooobooooboooooooDog
oobooooobooobooooobooooobooooooobooooobooooobooboobobooooo0oOooobooogo
gboboobOobobooooooboobobobooooobooboboboooooooboOoboboooboooooboon
booobooooboobooood

oood
ooobooooboooboobOooobooooboooboobobooboooboooooboooboooobooooooooooooOoo
ubooooooobOobobooooooboobooboboooooooooobooboboboobooboooooona
bobooboooobobooooboboooooboooobooooonoag
goooooooboboobooooooboboboooboooooDobobobobooooooLDobOobDoboOoo
gbooobobooooobooobooogobooooobobooooobon
gbooobOooboooboobobooooboobooooobooooboobooooobooooooboooooOon

0o0000:000000000,000000,00,000000,198700000000O
Keywords: Liquefaction-Fluidization Phenomena, Kujukuri plain, sand vocano, sand dune was dug for iron sand, the 1987 Eas
Off Chiba Prefecture Earthquake



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P168 O0:000000000a0 O00:50 270 14:15-16:15

Oo000oodbooo201100000000b000bO00b00oboo0obooooooo

00000000 o0oo0oooooooQ
Liquefaction-Fluidization Phenomena in northern east coast of Tokyo bay at The 2011 of

the Pacific coast of Tohoku Eart

0oooooo0o!Y,0o0o00YLoooothoooot,oooo L,oooo L,0oo000 YL,ooooO!
Takeshi Yoshid&, Osamu KazaoKa Takashi Kusudg Atsushi Kagawh, Kunio Furund, Yutaka Sakdi, Akiko Kato!, Mari
Yamamotd, Yuji Takanashi

lopoooooooooooooooon
IResearch Institute of Environmental Geol

o000 z01i0000ooooboogoooooooooooooboooooooo0ooooboooooooDoD
gboooboboooooboooobobooooobooooboboooobooboooobobooboOobOoonn
tboooooobobooooooobooboboboooooooooboboboboooboooobobOoboon
ooooboobooooboooonog
oobooboooooobooboobooobboboobooobooob0oobOOoobOoboboOoboboOoboboOobooo
OooooOo0o0ooDbbo0o 2003000000oo00ooob0ooobDo0ooDboooOoDOooOooDon
boooooobOoobooboboboboooooooooooooboboboboboobooooooooon
gbooobobooobooboooboobooooboboooboobooboobobooooobooog
goooboboooobooboobooooboooooboooobobooooobooooo
gooooooooboooboooboboboboboobooooboooooooDobDobbobobooobobobooobooo
obooooOoboooobobooonog
oboooboobobooomoooboboooboobooooobooooobobooboboooboboooobooon
oooooooooooooooooooo voembOOOO0OOOOO0ODODOOODOODOOODOOOO
tbobooooooboboooooobooboboboooboooooobobobooooooooboobOobooooo
gooooooboobobooooooooboboboooooooooboboooboooobDobobboboboooOoo
obooboooobobooooboooooboobooooboon
gbooobOobooobooboooobOoboooooboooooobooooobooooooboooooan
booooooobobobooooboooboobobobooooooooobOoboobooooooooobOobooooo
ubooobobooooobooon
goodooooooo0oOooooo 10002000 0ggoooooogoooooo0gooooooogooo
Ooo0ooOoo0o0oDoooOoooboogo200b00000oDobo0o0ooDon
oboooooooOooboboboooooobooooooboobooboboooooooboOoboboboobooooon
booooobooboboooobooooboboboboboooooboobobobooboooooooobOoDbo
Oooo0oDboo0ooooOooooobooo00osemb0doooOooooOobOO0OoOoOOO00OoDOOoOODOoDbOOoOooDO
oooooboobooooboboboooobooooboobooogoooo
gooooooooboboooooooobobooooboooooobobobooobooboooDobOoboboboo
ocooooooooooooOooooooOooooOob0o0oobOoo0ooDbOooO0OOoDoOoOO 2000000O0DOO
oboobOobooobooboooobOoobooooobooboooobooboooono

goooo:ogbbooo,0goo,0o,0buogo,oooon
Keywords: Liquefaction-Fluidization, land subsidence, sand volcano, warp in roak, lean of utility poles



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““"‘

MIS036-P169 oo0.00oooooooo O00:50 270 14:15-16:15

00230020110 0000000000 DOO00000OO0ODODODO0O0O0OOODOO

10
Preliminary report on damage to Central Kanagawa, Japan caused by the 2011 off th

Pacific coast of Tohoku Earthquake

00000000 2%00003500004000050000050000000000000°5
Hiroo Nemotd*, Kiyokazu Kawajir?, Nobumitsu Aihard, Setsuo Fujimot, Kenichi Shinohara Mikiko Kashiwag?, HIRATSUKA-
BOUSAI-MACHIDUKURI-NO-KAI ®

lDpooooo0o00,200000000,300000000000,400000000,0000000000000
1J.F.Oberlin Unibersity’ Sagamihara City MuseurfiNippa Upper Secondary SchodHadano City Kuzuhanoié HIRATSUKA-
BOUSAI-MACHIDUKURI-NO-KAI

O00000ooooooooobo0o0O 23002011000 0000000DOO0O0O000O0O0OODOOOO0OOO
oooooOoOoOoOOOOOODODODODODOOOOOOOOOOOOOOO 900000 24158500 0000000O0O
gooooboobooooobooooooooooobooooboboboooDoboooobobboobDobDooo

0000000000000 000000000O400kmb0O0000000O0O0OCODODOOOODODODODODODOOO
isokmOO0000O0O0OOOOOOCOOOO0O0O0Z200005000000D00000O0O0OCDOODOOODODODODO 4
ooooo0o0o0 \LooooooooooooooooooooboooooooooooooooooDboOooooo0oo
ooooooooooooOoooooooboo0ooooboOo 20000000000 DOO0ODOOODOOOODOODOOO
goooboobooooboobooooooooooboboooboobooboooboboboOooDoDbO

gooooooooboboboooooooboboboooboobooooboboboobobooboooDobOobob oo
oboooooooboboobooooboobobooooooboobOobobooboboobooboobOobooobooooon
oboooboooobooobooboooboboboobooooboobOOobooooOooboooO0oboOoobOOobooobOoon

00000:00 23002011000 000000000,0000,00,00,00,0000
Keywords: the 2011 off the Pacific coast of Tohoku Earthquake, Kanagawa Prefecture, Central Kanagawa Prefecture, damag
topography, urban geosciences



Japan Geoscience Union Meeting 2011 d -
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“

MIS036-P170 O0:000000000a0 O00:50 270 14:15-16:15

00230020110 0000000000 DOO00000OO0ODODODO0O0O0OOODOO

10
Preliminary report on damage to the northern Kanagawa, Japan, by the 2011 off the P

cific coast of Tohoku Earthquake

00000000 2%40000350000400000000°
Kiyokazu Kawaijirit*, Hiroo Nemotd, Nobumitsu Aihard, Setsuo Fujimoty Sagamihara Geology Research Group

lopoooo00,?0000000000,300000000000,400000000,°00000000
ISagamihara City Museum,).F.Oberlin Unibersity’Nippa Upper Secondary Scho6Hadano City Kuzuhanoi€Sagamihara
Geology Research Group

Oo00o0oooooooooobobo0og 23002011000 0000oooooooo0ooooooDobobooOgo
0000000000000 DbO0O00000O000OoO0O0O0DOOoOoOooecoDbOn 2,41585000000000¢0
boooboboooboobooooboboooobooboooobooooboOobooooboobooooboaon

ooooooooboobobobobb 4000 S50000D0D0ODODOOOOOODODODODODOODOOO
ooooboobooooboobooonog

ooboooooboooooobooboooobooobooooooobobOooboobbooooooobooOoooDo

OO00ooo:00 230 (20110)0000000O0OooO,00o0o0o00,00,00,00
Keywords: the 2011 off the Pacific coast of Tohoku Earthquake, the northern part of Kanagawa, damage, topography, geology



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P171 O0:000000000a0 O00:50 270 14:15-16:15

O0230020110 0000000000000 000O0O000O0O00OO0ODOO0Od
oo

High school student recognition report on the 2011 of pacific coast of Tohoku earth-
guake(prompt report)

oooo
Nobumitsu Aihara*

'0oooo,?0000,%30000,40000000000000
I'Nobumitsu Aihara?Setsuo Fujimota®Kenichi Shinoharat HIRATSUKABOUSAI-MACHIDUKURI-NO-KAI

oooooo

000000000000000C000000000000C000000000000C0000 110 140 46000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
0000000000000 0000000000000000

000 240000000000000000000000000000000000000C0CC0000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
0000000000000 000000000000000

oooo0o0o0ooo

000000000000000C0000000000000000000000000000000000000
000000000000000C00000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000
000000000000000000000

oooooo

(LHUODO0D00O0ooOo

0000000000000000000020110 4000000000000000

(o000

0000000000000 0000000000000k000000000000000

a000000000000000b. 00000000000 000000000000000

c.00000000000000000000000000000000000000000000000d.000
00000000000000 e 000000000000 0000000

0.00000000000 hOOOOOOOODOOOOD 000000 }.0000000k 000000000

godooo:0boo00o0dboobo, 000, 0o00o,0o0bo, 0000, 0000b0OD
Keywords: the 2011 off the Pacific coast of Tohoku Earthquake, Kanagawa Prefecture, recognition report, ground disaster, ed
cation for disaster prevention, map making community disaster walking



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P172 O0:000000000a0 O00:50 270 14:15-16:15

Jogdoobbuogoooobobuooooobbbuoooobobbuooogd

Jogooodon _ o . A
How to evacuate from huge tsunami. Preliminary report based on eyewitnesses in Rikuze

Takata

000 o0D0D0o0o?%00003%00004%0000°
Yoshinari HayasHi*, Chiharu Mizuk?, Masataka Andd Mizuho Ishidd, Shoichi Yoshioka

l0ooO0o0o0000O0,?0000000000,3000000000000,400000000000000,°00
gooooooooooad

LFaculty of Safety Science, Kansai Uni¥Graduate School of Environmental Scient@stitute of Earth Sciences, Academia
Si, *Japan Agency for Marine-Earth Science @Rgsearch Center for Urban Safety and Sec

O00000000D0O00D0O 1045750000000 10 13240000000020110 40 2800000000
oboobooobooooboooooboobooobooooobooooboobOooooboobooooboooobooon
goooooooboboooboooooooboboboooooooooboobooobooooooDobDoboooboOoo
oboooooobobobooooooooobooobobobobooboooobooboboboboooooboooooDoDog
obooooooobOoboboooooooobooboooooooooboobobooobooooboobobobooooon
gbooooobobobooooobooboboboooooooboboboooooobOoboboooboooooboOon
boocooooobobooooobooooboboboooooooboboboooooOoboobOobobooooon
gooooooooboboboooooooobobobooooooooDoboboooboooDobDobDOobDoboboooOoo
goboobobooobooboobooobobooooobobooooboon

obobooooooooobooooooooboobooobooboobobooboboboboboobobooboboobn
O00000000CO0O0O0 (0100000000000 ODOOOODOOO0OOOOO 20110 40 20000 230
booooocoooooboobooboboboooooooobooooooboobobOoboboboboooooon
bobooboooobooboooooboooooboobooooboooobOooooon

goooooooobobobooooooooooboboobooboooobobobobbooboboobDoDbOoboo
ooboooboooboooboooboooooooboooobooobooboooooooboooobboooooboboooboooon
oobooboooboooooooooobooooobooooboooooboooobooboooooOoooboooooobooooon
ubooooooooboobobobobooooooobooboboooooboobooboboboobooboooobooona
ubobooooobooobooobooooboooobobooboooobooooboobooooobooboOooboooonon
gooooboobooobooboobooooboooobobboobooboooboooDo

obooooooooooboboboooobooooboboboboboobooooooobooboboboooobooonDo
obooooooobOoboboobooooooobobobooboboooobooboobooboooooboobooboooon
booooooobobooooooooboboboooooooboboboooboooboobOobOobooooooon
gboooboboooooboooobooboooobooboooboobooon

googoob:ob,oooboboobooo,bb, 0L, bbb b,0o0Uo
Keywords: Tsunami, The 2011 off the Pacific coast of Tohoku Earthquake, evacuation, evacuation point, Hazard map, Damag
estimation of tsunami



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P173 O0:000000000a0 O00:50 270 14:15-16:15

0000000000000 00000DoO00OoDoooooooo
A study of evacuation activities of the residents in Hidaka and Tokachi Coast on the Grea

East Japan Earthquake-Tsunami

oooo > ooootlt,oooot!
Chiharu Mizuki*, Kazuomi Hirakawé, Teiji Watanabé

lopooooooon
'Hokkaido University

011000ooooooooooooooo0o0o0ooooooooooooooooooooooooooooooo
coooOoOooooooooOo s-3smibooooooooooooooooboo0oooboboooooooooOon 6-9m
boobooooboobooooobooooboooobooboOobooooOoobooobOooboOoobOoOooOobOoon

gobooobooboooooobooooooboobooooobooobooooooboooboobooooooDn
O00000oOoy7y00d0OO 80000 2900000000000 DODOOODO0O00D0OODOOODODOOOODDOO
oooooobooog

103011000000000000DO0O000O0DOO000ODO
boooboooobooboooobobooooobooooboboooogooboon
ubooobooooboboooobooooobooobo

000000000 oooo0ooooUooooooooDoooOg
oooooobooog
_oO000ooOo00oooooooo0ooooDoDooOoooDooOoO
oboooboooooogan

4A0000000000000000000b0O0OD000

oooooobooog

00000:00000,000000,00000000
Keywords: Questionnaire, Evacuation Activities, Hidaka- Tokachi Coast



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. —
Geoscience
]Un lon N p—

MIS036-P174 o0:0o0ooobooogoo 00:50 270 14:15-16:15

Jododododododododododododododooodogod
DDD_DDDDDDDDDDDDDDD
Kyoshin monitor spreads to the people through Aftershocks and Induced earthquakes

oooooot,oootLoooolt,oooo?%,oooot!
Hiroki Azumat*, Shin Aoi', Takashi Kunudi, Hiromitsu Nakamurg, Toshihiko Hayakaw# Hiroyuki Fujiwara

l0oooo0O0o0O00000000,?200000000000000000
INIED, 2Mitsubishi Space Software Co,. Ltd.

1.00

0000000000000 0000ooooooOOoOoOoOOWebOOOOOQOOOODOOODODODODOOOOOOO
Oooooooooboo0ooooooobooOoooooooooo@mceGlooboooooooceaioo 20080 8OO O
Ooooooboo0ooooo st 11oooo00gooobooo0oooobooboooooobobo0oooooDoboOooooon
bobooboboooboobooooobooooboobooooboobooooboobooobooboooboobooooobooa
O00000O00D 40 140 19000 UstreamDJ 000000000000 OOQOOOOOO (UstreemoOOOOO
ooousSTH)OOOO0oO0oOo0o0o0oooooooooooooooooooooooooooooooo

200000

o0o0oo (CehooooooooooooUoooooooooooooooooooUsSTUOooOoooooo
gooooboobo0ooobooboooooobooooobooooboboboooobooooboboog

gboboooobooooooooooboooboboobbooooboooobooobobooboooooooobooooDoboOobbooDo
gbooobOobooobooboooooobooooooo

gooooooooooboooooobooooocecGlobooooooooNOOoOoDOODOODOODODOODbODOO
0000000000000 USTREAMODOOOO NOODOOOODDOOOOOOOOOODOOOOOOODODOO
oood

O0OUSTREAMOOOOO0OO0OO0OO0OOOOOANdroid, iOSOO00O0O0O0O0OOOODOOOO0OO0O0O00O0O0O00Ooooo
obooooboobooboobooooobooooboobobooooboOobooon

oboobOoboooboobooboobooboooobooboooboobooooono

gooooooUsHooooooooooooo(eeyooooog (0 -20)0000ooooooooog
oo000o0OoooceligoopooooooooooooooooooopoooouusTOOOo0Oooooooooo
oood

00 TwitterO Facebookl 00000000 O0OOO0OOOOODOOOOOOOOOOOOOOOUOOOOOODOOO
obooooobooooooon

3.00

OO0OC0O0O0OD0OD0O0000000OO0OOD40 3000000040000 00000000000 127000 0Ustream
gboooboobi1boboo0oboob0oboooooboboooboboooon
obooooooooOooboobOobobobobobooooooooooobOoboobobobobobooooooon
obooooOobooooboobooon

gboooboobooooboooooon
gbooooobooobooboboooooooboooboooooooooboboobooooobbOobDbOObOoDoODbo
gooooooooboboboooooooooobobobooboobooooboooooDobobobobbooboooboooo
oboooooboooobooboooooboooon

ooooooboooooon
tbooooooboobobooooooboobooboboboboboobooooooobOOobOobobooobooonoo
bboooobooboboboooooooboobobooooobooooboboboooooobOoboboboooon
ooooobooboooobobooboonog

oooobooooboobooooobooooDo

oooocoooo

0000000000000 00000O000O0ooO0s$2000000000000Ustream Producer Prb0 00000



gbooobobooobooboooobooboooooboooobooboooobooooooboooooboan
oo oooooo
00000 (cehooopooso00000000D0ODODOOO0ODODODODODOO0O0O0O0O0O000 USTO 1000000000
oboooboobooooboobooooooo

4.00

toboooboobooboobooboobooboobobooboobooboobobo0obooooooboOooonoo
oo0ooopooo0o0o0oooooo0o0ooooo0O0OooD 200000000000 ODOO0O0OODOODOOOOD
obooooooooooboobobooooooooooobooboboboooboobOobobobobobobooooooDoo
oboocoooooOoobooobooooooobooboobobobobobooboobobobooobooooooooobooonoag
boocoooooboboboooooooboobobobooooboooboobOobobooooooobooboboboooon
booooooboobobobooooooboobooboboboooooobooboooboboooooooooboOoDbOonn
oooobooooooboobooboooooooobooono

@A) BMREZY (UST) [tiR] REEABDHER Moo Teremt

4. 21 22BEBR
9, 500 AZBAB37 7 EARMK! !

FHRREES LIS, MMRENICT J £ 2LUEM
(BE. 3. 800A®HHE)

M50 RIRRRE
= WERE =
4,000
wss BREE S
a3 mEREED = wERE =

— @i
1,200 AL

5
WO
>>>>>>>>>>>>>>>

5
£

googo:opbob,0ob,0boob,0bobo,0booboob,booboo
Keywords: KYOSHIN-Monitor, Aftershock, Induced Earthquakes, Bosai-Education, Cloud service, access distribution



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U"m .

MIS036-P175 o0:.000000o0o04go 00:50 270 14:15-16:15

Jodododooooooooooogoogno
High school students’ recognition on earthquake and earthquake research(prompt repor

Oo0ooo® 0000200008
Norihito Kawamura*, Akihiko Naiki2, Nobumitsu Aihara

lopgoo,?0000000000,300000000000
LAkita Univ., 2Mita High School >Nippa High School

ooooood

0024000000000 00DOO00DOO00ODODOO00DOO0O.00DOO0O0ODODOODOOObOOOO
obooooooobOobobooooooboobobooooooooobOobOobOobooooobOobOoboobooooon
booooooobobooooooooboboooooooboobobobooboooobOobOobooooooon
go0oO0o0oOoopoooooOoz04000000000OO0OOOOODOO0O0O0O0O00OOOODOOOOOOOOOOOO
goooooobooboboooboooooobobooooboooDoboboboooboooDobDobOobDobboooOoo
oooooo

coooooDbbzoi@oogoz000000pooooooooooooogoooooooobboOooooooDoobDOoo
oobooooooboboooboooboooboobbooooooobooboo0oobooooobooboOoooboooboo0oooDoOoo
booooobooboboboooooooboobobooboooooobooboboboooooooboOobOoboboooon
gooooooobobobooooooooooboboboooboooooDobobooooooDobobboooOoo
gobooooboooooobooooogobooboboooobooooooooooooobOoobOoooooooooboobooo
obooobooooobobooobooboooooobooboooboooooboobobooboOoboboobOOoboooboOoboboonoag

oooooO
(LHOODO0O0O000O0

00000000000000000000000000000000000 1020000000000000 630
00000000000000000 20110 400000000000000000000000000000C000
0000000000

(0000
0000000000000000000000000000000000000000000000000000
000000090000 0000000O00non

a0 00000000000000000000000000000000b0000000000000c00000
00000000000000000d0000000000000 0000000000000000000000f
000000000000000g0000000000000

ubodao:go,gbooa,uob,gbog,oaoboodaoa,bobboaboaod



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P176 O0:000000000a0 O00:50 270 14:15-16:15

0000000000000 00O0oO00Doooon o ,
Surface peels of the cross section of sand cones formed soil liguefaction and use as

teaching material

o000 *oo0oo00 Yh,ooooot!
Tomohiro Kasam¥, Saeko Ishihana Shuichi NIIDA!

l0ooo0o0oO0ooOoOooOoooon
IKanagawa prefectural museum

gbooooooobobooooooooboboboooobooooooboboboooooooobOobOoboboo
oboooooooboboooooooooboboooooooobOoboboooooboOoboboboboooooOon
booooooobOobobobooboooooooooboboooooboobobOobooboooobOobOoboon
boooooboboboooobooboboboooobooboobobobooobooboOobOobOoboooooboon
oooo0oooooo0ooooooooOoOoooo0o0oooooO0oOoDooOO0OooDoODOoOo 303b0o0oon
goooooboboboooooooobobooooooboboboboooooobOo 40100b0obO0O0O0ODO
oboooooobOobobooooooobOobobooooooobobooooooboOoboboboboooooboOon
ocooooooooobooooooooooo0oooDbo0oooDOooOoooooOoooOooOOoOoDO GIvooo z2d
uobooboooobooboobooobooboooooboooobooooooooooobooon booobo"booon
oooooOoOo0OOOO0O0OO0DOOOOODOOOOOOOOO0O0O00O0000000 1I0cen2mOO0C00CO0O0O ecmd20
cnd0d0000000C000OC00DOCOO00DOD0O0DOOO0O0 emd30cmOO00DOOO0O0OO0OOOODOOOO200100
gbooobobooobooboboooooboooon

oboooooooooboobOoboboboooooobooboboooooooooboobOobobooobooooon
ocooooooooooooooooobooobooooooooooOoooooDOobOoOooooooDoOob20000
bobooooobooboboboooooooboobobooooobooooboboboobooooboOoboboboooon
oooooobooooboobooooboboooooDoboboboooDobOoobooDooO mMMmMd1lecmooonog
oooooooooboboboboboooooooooooooobobobooboooboooobooobooDboDog
obooooooobOobobooooooobOoboboooooooooboobobooboooboobOobooobooooon
ubobooobooooboobooboobooooobooooboon

ooooooooooooooooobboooooOoOooooboOooobooooboobDbObOOODbbOOObOObDObOOOO
go0dUde00UOOf0ODOOOOO0OODOUOODODOODOOOOODOOOOUOODOODOUOODOOODOOODODODOO
goooooobobobooobooooooboboooooooboobobobooobooboobDobobboboboooboOoo
obooooOobooobobooooooboobooon

gooobo:0bboooo,boo,on
Keywords: surface peel, boiling sand cone, teaching material



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. —
Geoscience
]Un lon N p—
MIS036-P177 o0:0o0ooobooogoo 00:50 270 14:15-16:15

201100 0000000000000 00bo000gooooooogo
Sedimentation in Oarai Sun-beach attacked by the 2011 off the Pacific Coast of Tohokt

Earthquake 2011

oooog
Yasuhiko Makind*

lopoooooo
IFaculty of Education, Ibaraki Univ.

coopoooooooOooooOoOoooOoOoooOoOoDoOoooDo0ooDOo0 42mi0oooooooooobogoon
obooooooobOoboboobooooooobobooooooooobooboobooooooobooboboooon
boooooobobobobooboooooooboobobOooooooooooooooOoobOob0obOoboon
O0ooooooDoooO0o0o0oooooooooo0ooooooooob 10?200 00000 00DOO0O0OO0O0O0O0DODOO
goooboobooooboboboooooboo
gobooooooooboooobogoooooooooooobooobboooobooooOoobOoobbOoooDOoODbo
Ooo0oOooooooogoo-200mMudoooscomb00doooooo0ooooooobooooooooon
OimOOO0O0O0OO0O0DOO
ooooOooooOoooooooboo0ooobOoO0oooooooooboooobboOooDoOooo 400mMoObOOODOO
boboobooboboboooooboboboooooooboobobobooooooobOobobooobooooboOonn
goooooooboboooooooooboboooooooobOobobobooooobobbooboobooDbOoD
obooboooooooooobooboboboooboooooboooooboobobobobobooooobOobobobon
oboooooooboboboooooooboobobooooooobOobOobooboobOooobooboboooooon
O0o0o0DO0O0o0o0oDOooOoooooOooo 1omooooon
0000000000000 O00o0d0 lkkmbOOO0OOO400mO0OO0000O0OOOO0OOOODOOOOOOOO
gooooooboooooboboooooboooboobooooboboooooooOoobDooDoobOoobboDoooDbbOoD
oobooboooboogoooooobooobooooooboooboooooobooboboooboobobobooOobobOOooDoo
oboobooooboooooboboboobooooboobooooOoobooboOoboooobooboooobOooooDbon
O0000D0O0000D0O0O0C0000DO0O0O0O0O0ON-NNEOOOOODDOOOOOOODOOOO0OODDOOOO
booooobobobobooooobooobooooboobobobobobooooooboobooboobobooooon
0000000000000000 30cm,00 10cm 000 20kgd 00 000000000000 DODOOOOOO0O0
gobooobooooobobooboooooooob semooobbooooooobboobboooboooobboobboOoo
oboooooboobooboboboobooooooobooboboooooobooboOobobooooobooboooboOoDn
obooooOobooooboboooooboboooogon
O0000DO0O00000DOO0OO0ONE-EODODODODOOOOOOODOODOOO0O0ODODOOOO0OO0ODOOOOO0OOO
tboooooboboboboobooooooooobooboboobooboooboobooboboboboobooooboooDa
gooooooooboboooooooooboboboboooboooobobobooooDobobobbboboOoDOoD
goooooobooboboooooobooboboooboobooboboobooooooooboboboooboooboooboon
oboobo0oooooooboobobooboobooooobooboboboooooooooboOobOoboobooooooooOon
gboboobOoboobooboboooooboooooboooooboOoboooooboOobooooonn
vobooooobooboboooooobobooooooboobobooboooobob mboooono® booaoa”
000000 115kn032m/41 0 0000000000000 000000000000O00000000000000
gbooobooobooboobooobooobooooboooobooboobooboobooboboboobobooobooon
obooooOoboooooobooon

goodbo:oobooboboboo,goboob,booboob,0bo
Keywords: the 2011 off the Pacific Coast of Tohoku Earthquake, tsunami sedimentation, Oarai Sun-beach, Ibaraki Prefecture



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U"m .

MIS036-P178 o0:.000000o0o04go 00:50 270 14:15-16:15

2011000000 b00b0o0boboooboobob0oobobooDboobon

000oooooon o o _
comprehensive study of the distribution of radioactive materials released from the Fukush

Daiichi nuclear power plant

ooo o
Mitsuru Ebihard*

l0ooo0oOooOooooooon
!Grad. Sch. Sci. Eng., Tokyo Met. Univ.

20110 30 110pooooo MeoOOODOOOODOOOUODOOUDOOOUDOOODODODODODOOOODOOOO
obooooooobobooooooooboboooooooobOobOoboooboooooooboOoboboooon
gbooooobooboboooooboobobobooooooobooboboooooooboOoboboOobobooboooboOon
gbobooboboooobooooboobooooboooobooboooob0obooooobooooboOoboooon

gooooobooooooooboboboboobooooooooDobobobOobobobobooboobooobooo
oboooooboobobooooooooboboooooobooboboboooboooobobOoboboobooooon
oboooooboooogon

boboooocobooooboboboboboboooboooooobooooboobOoboboboobooooon
boboooooobobobooooooobobobooooooboboobooooboOobobooboooooboOon
gooooooooobobooooobooooooobobobobooboooobooboboboooboooobDoDOoo
goooooobooboboooooooobobobooooooooobobooboooooobDoboboboooOoo
obooooooobOoboboooooooooboboooooooobooboobooooooobooboboooon
obooboooooboooboooooboooboooooboooboboooboooboboobOoboooboooooboooon
boocoooooboboooobooooboboboooooooboboboooooOoboobOobOobooooon
uboooboobooooooo



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P179 O0:000000000a0 O00:50 270 14:15-16:15

GMO 0000000000000 00000000000000 _ _
Radut)loglcal measurements in lwaki City and along Joban Express highway by Geigel
counter

0000 *0000Y%0000o 2
Hirokuni Odd*, Isoji MIYAGI !, Goto Hideyuk?

l00000000000000000,2000000000000
Hnstitute of Geol. Geoinfo., AISETsukuba Branch, Shorinji Kempo

00000000000o00DOo0n SA/PADODOODO0OOOD GMUDOO0OOODOODOOODOODOODO
0ooo0oooooboooobOobooooboooboboo0ooDb00o0obDbo0oDooDoObooobobooooo
Jooooooboboobbbooooooooooboboobob0ooooooooDoDbD bbb ooob oo
goodooobbbbbotooooooooobobobobbbboddoD bbb bbb Do
00000000 o00DO00o0oo0o00oodooooooooDodoDo0ooD00oo0oooDoooooooogosS.E.
International IncO O O Inspector+ Handheld Digital Radiation Alert Detectof 1 0 0 00 0000000000y OO0
0d000d0o0o0oo0d0ooooo00ooo0oo0U0ooU0oo0U0DooOoDoO0UODooOoUoDoOOoOooO/oa
JoooooobobobobbooooooooooboboobbodoooooooDbD bbb ob oo
goooooobbobboboooodoooooobbobobbboddogoo bbb bbb Uooogad
0000o0000oooo0oooo0ooooooooooobOoo0ooooooDO PAOODOOOOOOOOOOOOO
00d00do0o0D0Do0o0dodDooDooooooodoooDOoDo0DODO0D0DoO0ooDooooDOoD 48000
odooog/O02cmO00d0O00OOCO0OO0OOBUOOUOUDOOO/ODOODODOO PADOOUODODOOOODOO
0do0o0oooo 1e-l800000U0oUono/0d000odboo0oU0o0DoUo0oOoDoooooDOooooonog
goooooobbobbtbodbooooooobbobobbooddd0dy Do oob DO
gooobbobobogo

goooo:GMOOD0,0000,0000,00000,00000,00000
Keywords: Geiger counter, lwaki City, Joban Express Highway, Radiation dose rate, Radiological Measurement, Beta disinte
gration



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P180 O0:000000000a0 O00:50 270 14:15-16:15

00000000000 0OgoooOoooono o , _
On site measurement of radiation dose around the radiation-contaminated surface soil

0000 ™, 000032%00003%,000040000°%0000°600007%000040000°¢8
Katsumi Marumé*, Yoshinori Hosokaw& Nobuhiko Wada, Shingo Itonagg Noboru Narisawg Naoki Ishiyamé&, Masahiro
Ono’, Shin-ichi Atsut&, Shunsuke Kawashifia

00000000 000000O000,?20000000000000000,3000000000000,40000
000000,°0000000000,00000000,70000000000,80000000000000
LAIST, 2X-ray Precision Inc.2Environmental Consultant of Geology & GiTaiseikisosekkei Co.,Ltd’Japan Gas Appliances
Inspection AssociafNihon Environmental Services Co.,LtdSumiko Resources Exploration & DevelopriiEarth-Appraisal
Co., Ltd.

00230 30 11000000000000DO0O000O0O0O0O0O0DODOOOO0ODODOO0OOOOOODOO0ODOO
goooooooooboboooogooooobobobobooobooboooobDobDobobobobooboooOoo
ooooooooogoooooOOo LB1ooogo wgrooogoooooooooooooogooooag

000030260040 200000000000000000DOOO0OOOODOOD0OOOOODOOOOOOO
gboocooooobobooboooooooboobooooooboobOoboooooobOoboooooooooboon
obooobooboboooboobooobooboobbooobooooooobooobooooooOooobooooon
gooooooooboobobooooooobobobooobooooobDobobOoobOooooDoDobDobooobooo
goooopoOoooOo0o0oOooooo0oOoooDoo00OobODOOoO0OOoDObOOOOOoD 30 2600 40 20000
obooooobooboboooboooooobobooooboobooobOobobooobooboobOoboboboboooon
obooobObobooobOoboooooboooobOobooooboboooooboooooboOoon

ooooooooooooooooOoooooobo0ooooobooooooDoObO0oOooOooDoObD 30260000
0000040 20000000000000000000000000O00CO0O 9KMOOOOOODOOOOOODOO
00302600000 00000000000000000O0ODODOOOS3000000O0O0O0O/00DDOODOOOOO
goooo0oo0o0o0o0oUoUooo 70Do0O0O0C0O0O0/O00OOOOO0O0402000000000O0O0O0O0O0O0OO
goooo0ooUoUoUoUog 27000000000/ 0OO000U000DUDUOOODOOOOODOODODOOD 08BO0OOO
ooooo/ooooooooooooo

00000 4%mI00000000000O000C 30 2600000000000 00ODOO0OODOOUOOOODO
0404000000000/0000000000000O00OOOODOOOOO 78000000000/000O00O0O
00040 2000000000000 COOOODODODOOOOOOOOOO 222000000000/ 0000000O
gooooOooooOoOoOoOoOobooO 3kUUUUUUUOUU/OD00O0O0ULOO0LOLOOOOUOODODOOOOOOO
oboocooooobobobooooooobobooboooooooobOobOoboobooboobOOobOobOoooooon
oooobooOoOoOo so400o0D 1810000000000 DOOOO0O0O0ODOO0DOOODOOOODOODOOOODO
go0o0oooo0oopooogoooOoUdO0 IB1ooogoooogooooooooo

oo0ooOo00ooOoOo0oOooO0Oooo0oOooDoOooAMevOOODODOOODOOODDODOODDODOOODOODDOO
O000o0DOoO0O001310000o0o0 0364MevO OO0 OOOOODDO 137000000 0.66MeVOOOOOODO
ocooooooooooooooOo0o 1100000 13y0oooooooooooooooooboooooDooooo
uboboooobooboboboooooooooobobobooobooboobooboobobOoboboboboobooooonoo
booooooboobobobooooooobooboboobooooboooobobobooooooboobooboooooon
oooooobooog

Ooo0oooo0oopoooO0obo 402000000000 000DO0OO0O0OODODOOODOOO0O 93400
oo00O00O0/ooopoooOooOo0oOoso 15000000000 ooooooooooooooooooooo
booooobooboboooooooobobooooooooobOobOoboobooooooobOobooboooooon
booobobooobooboooooboobooooobobooobooboobooooobooboobobooooboon

goooo:obbobobboogoo, bbb bObbL, 000D bObOb000ooooooobooboo,od
goooboobooo,0bbobodoooobobobo,ooboooog
Keywords: Fukushima No.1 nuclear Power Plant, Geiger-Muller counter, Cesium iodide scintillation counter, ionization chamber



type survey meter, gamma-ray spectrometer, radiation-contaminated surface soil



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P181 O0:000000000a0 O00:50 270 14:15-16:15

oO0gopDo000Doogoopoooooog ,
The distribution map of radiation levels by grid survey in Fukushima prefecture

00000 *,.00o0o0o0o0o0ooooagt!
Kotaro Hirosé*, Fukushima University Radioisotope Distribution Research Team

'Ooo0oooOoooooooooo
L'Fukushima University

00230 30110000000000000DOO000O0DODOO0O0ODOOOO0ODOOUODODOODOOODODODOO
oobooboooooboooooobooooooboobooooboobooboboooboboobobbooboooooboooboboOooon
obooooooobOoboboooooooobooboboooooooooboboboooooooboOoboboobooon
boooooobobooooooooboboboooooooobOobobooooooobOobobooooooon
O002kmO0000000O000O00OO 20kmO0 OO 70kmO00000 3720000000000000000
00000000 1imO0OO000O0O0O0O0DOOO0OO0OODOO0O0 30 25-3100000000000O00O0DODOO0O
o030 3oooooooooooon

O00O0OCCOOO0ODOD 20-30kmO0O30p SVhOOOOOOOOOOOOOOOOOOOOOOO SPEEDIDOOO
oooooogousboEOOOODOOOO0ODOOOO0ODOOODOOODOOODOOOODDOOOODOOOODOOOO
O0O00O0024p SvhOOOOOOOODOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOoO
goooooooobobobooooooobobobooobooooobD0bobooobOoooooDobDobooobooo
gooooooboobobooobooooooboboboooooooooboboobooooboobobobooboooboOoo
oboobooooobooboboboooobooooobooooboobooooobooooooboOoobn

obooooooboboooooooobOobobooooooooobOoboobooooobOOobOobooboonoo
gbobooboobooooboboooboobooboooooboboooobooboboobooboboboobooboooooboon,
booooobooboboboooobooboobobooooooboobobobooobooboobobOobooooooon
gobooobooboooboobooboooobooooobobooooDobooboooboobobooooDbOon

gbooobobooobooboooobobooobooboobo oboobooboooobobobooobooboooooboon
ooobooooooooooboooboooobooooboooooooobooboooobooooooooooooboOoOon
booboboooboobooooboooobooboooobooooboOooooon

goooo:ogoob,0bd0, oo, 00000, 0ooboooooon
Keywords: radiation level, distribution map, grid survey, Fukushima Daiichi Nuclear Power Plant, the Tohoku - Pacific earth-
gquake



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“

MIS036-P182 O0:000000000a0 O00:50 270 14:15-16:15

0000000000000 00O00000000ooooooooon, |
Regional map of radioactive Cs in the agricultural soils affected by the accident of Fukushi

nuclear power plant

0000 0000 Yooooo L,oooo !
Haruo Tsurut&®, Yousuke Sath Makiko Hashimoté, Teruyuki Nakajima

lopooooooooo
LAORI, The University of Tokyo

gooooooooooooobbbbbbboooodoooobbooobbooooooooooooooon
oo boUDbODooDbOooUboooo
00000001000 b00o0do0o0o0o0o0o0o0o0o0bOO0o0bOO00DbO0ODoO0obOo0ooDoooDOoOoDbOOooDoOoooaon
goboooobooboboobboobobboobbooboobboobbooDooUbbobooobbooobog
O00000000O0oo0ooOgo o-15end 0 20110 300000 4000000000000000000 (Cs)O0O
0000000000000000000000 CsOO (Bgkg(drysoil)-1)D 000 HPOOODOOODODOODDOOODO
000000000000 CshodnoopooonooooobooopDoonoooDoobooDooooboDooonaon
0000000000000 00 1.5-29.0kBgkg(dry soil)-D 0000000000000 O0ODOOOOOOOOOOO
O00000000000o0o00uooooooOon 1.0-5.0kBgkg(drysoi)-D 000000000 OoooOoOoooOoO
000000.7-1.8kBgkg(drysoil)-I 00 0000000000000 O0OO0OO0DOOOOODONO0.1-2.0 kBg kg(dry soil)-1
0000000000000 00ooo000o0oo000o0oDoO0000000000O0O0o0OOOd 0.7kBgkg(dry
soi)-1000000000000000000 05kBgkg(drysoi)-10 0000000000000 0DOOOODOO
240kmO 000000000000 05kBgkg(drysoil)-100 OOOOO0O0O0OO0OOOOOOOO 250kmOOO00O0O
O000000000.2kBgkg(drysol)-10 O OO OO0 OO0OO00O0O0ODO0O0OO0OO0ODOOODOO0OOOOOOOODOO.03kBqg
kg(drysoi)-10 0000000000000 OCO0O0O0OOO0OOOO00O0OOO0ODOOOOOOOODODOOOOOO0O0
doodoooboooooooobboooob oo oo oo b0 oo oDooooooa
goooooooobooooooog

gooobo:0bob0o00oobobo,0000,b0b0o00oo,bogo
Keywords: accident of Fukushima nuclear power plant, agricultural soil, Cesium radioisotope, regional distribution



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P183 O0:000000000a0 O00:50 270 14:15-16:15

oooooobgn odoobobboooobobuuooooon
[

oogo
000ooo0poooooooong N _ _ _
Building Resilience and Reducing Vulnerability to Tsunami Affected Paddy Fields in Na-
ia

gapattinam District, Indi

N
[

000 ™ oooOoo L,Koooooo 2
Takashi Kumé*, Chieko Umetst, K.Palanisanti

l0DpDDOD0OD0O0000,200000000
IRIHN, 2IWMI

0400000000000 000DOO000DOOO0O0ODOODO0DODODODOOODOOOODODOODODOD
oobo0obooooboooboooobooobooobobooooboooooobooOooooooboOooooooooboOooon
goboooooobobooobooobooooooobooboooboooboobooOooobooobooboooboooon
uobooboboooobooobooooooooobooooooobooobooobooooooobobooobooOooobooOooon
gooooooooboboooooooooboboboooooobooboooooobDoboboLobOoooooDboo
gooooooobobooooooboboboooboooobobobooboboooooDoobOobobobobobooDboOon
cooooooooooooooooooOoooboo0 1goboooooo0ooboooooOooooDbOoooooo
Oo0ooooO0o0o0o0oD100b000000000O0obOb00oOoOoMODISNDVIODOODOOO0O0ODODOO0O0ODOOO001
boocooooboobobobooooboobooboboooooboobobobobooobooboobOobOobooboooooon
03000000000oo0ooo0ogooo0ooooooooUooDo0ooDoooooOoDoooDooOoooo
goooooooboboooooooobobooooboobobobooooboobDobobobbobboooboOoo
oboooooooOoobobobooboooooooooboobOobooooooboobobobooooooooooOon
ocooooooooo 1000 10o0oooo0ooooooooOooOoooDOo0oobOooOooDOboOoooboboboOooDobDOO
obooobooboooooooobooobooobooboobbooboobooboooboooobooooOobooon
boboooooobobobooooooobobooooooboobobobooobooboobOobOoboobooooon
gooooooooboooboooboboboboooboooboooboboboooobooboooooDobDoDbOoDbOoDbo
gbooooooboobobooooooboboboooooooooboboboooooooboboboboboooooDoD
obooooOoboooooon

gooob:b0bboooo,bo,000bbb,00o,00d
Keywords: Indian Ocean Tsunami, Paddy Fields, Resilience, Vulnerability, Salinization



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“

MIS036-P184 O0:000000000a0 O00:50 270 14:15-16:15

Oo000b0ooobooooobo20li000dobooboooboooooono

ooooogo N
Short-period spectral levels for aftershocks and foreshocks of the 2011 off the Pacific

coast of Tohoku earthquake

oooo
Toshimi Satoh*

loooao
1Shimizu Corporation

20l1100o000ooofooogooooooooooo0ooDo0oooD0ooOoOoooOboOoboOoOoOoDboOooDoDO
oo0o00oO0oO00oopoooOOo0OO0000ooOoOO0OO0OO0000DOD00ODOOOODOOO0OOOOOODOOODO (O
gbooooooobobobooooooobobobooooooobobobooboooOobOobOobooooooon
bobooboobobobooooooobooboboboooooooobooboboooooooooboobOooooooon
gooooboobooooobooooooooooobooooboboboooDoboooobobbooboDobDooo

000000000000 00000000000000 (00,2004;,0000; satoh,2006p 0000000000
20030 100020110 30 280 0000000000000 MJI6400000 60kmOCOCO 100000000000
(MJ6.407.7)0020110 40 700 O0OOOQCOOOOOO (MI7.A, Fne 000 68kMmOIOOOCOOODOOOOO
000000000 700000 (M4 D700 10000000 MJs.0)0D0O0O0O0OOOOOODOOOOOODOO
000 (20020 0000000000000000000000000O00O0O0O0DOOODODOOOOQOOOOOOO
goooooooboboooooooobobooooboooooboboboooboooobDobobobobooobooo
0000 K-NET,KiK-netO OO (OO0)00000000O0 20000 200cm/s/[s1 000000000000 OOOOO
150kmO 0 00Q0QOO010kmO0 00 0000000000000 180kmO0 000000000 OoOoOooooon
OO0 FretC0OD0OO0OO0O0O0O0ODOOOOOOO0ODODOOOOOOOODOOOOOOOOODDOOOOOOOOOO
0000000000000 000C000D0O00000000 K-NET,KiK-netOOO (OO)00O0O00OOO0O 2000
0 200cm/s/[0000000000OFKSHI9CO O)OOODODO0DO0DO0D0D00O0DODOD0DODODODDDOSsSOU0 1000000
0000 SsSO0000000000000000000 sO0O 3.06km/s0 000000 10000000000000
000000000000 0000000000000000 QUOOUD f=105Hz000O 70f{sub0.9{/sub} O OO
00000 (201000 00000000000000000000 Q=80subf0.98{/suby 0000000000

00000000000 00000000A0OFnetdddoooooMOOOOOOOoOOOOOOODOODODDOOO
O00o0oOo0DOOoO0O0OoU0ooU0oDOOo0OO00oOOoU0DO0ODOO20110 40 70000000DOD0O0O0O0O0O0O A
(1.49e+27dyné cm/s/s)0 020030 50 260 0000000 (MI7.1) 00000000000 OOOO Mw7OCO0OO
00000000000020110 309000000000 (MJ7.3)0 A(5.97e+26dyng cm/s/s)d 0 20050 80 160
oo0oooooo MMrn)ooooooooooOl9rso0ooooo (MiIr 400000 O0OO0O0OOOooooOoOooO
00000000000 AODOOO (@O201000000000000000000000O00OO20110 30 110 15
08000000000 (MJ7.40120110 30 110 150 15000000000 (MJ7.7)0 ADOODODOODDOD 3.35e+26
dynéd cm/s/§]16.19e+26 dynécm/s/s0 0 0000000000000 ADDODODO(0O,2010000000000000
O00000000CoOoOOOOOMJ7ro0OO0O000O0O0 AO 7.34e+25dynegcm/s/s0 00000 (2010000000
oo0oO00O0O0O0OO0ODOOO0OO0000000 (2010)CcCCOOOOODOOOODOOOOOOOOO 200000000
0OAOOO (0100000000000C0000C0O0O0O0O0O0OOO0OO0ODOO0OOO0OOOUOOOOOOOOO
00000000000 (003) 00 0000O0ONGADODOOODOOOOODOOOODOO

goooboobooooobooboooboboooooboboboobooboobooobobooooD

O000O0O0O0O0O0O0ODOOOODODOOODOOO (A)2124104400000000000000O0O0OOOOOOOOOO
OO0 K-NET,KIK O net0D 000000000 Fnet0 00 0000O0O0OOOOOOOOHI-NetDO0O0O0O0O0Ooood
oooobooooboon



RBRROR R - 2007
ARBROR (8 2010)
(882010

)
EMRACKER)
ZERIAKER) - BRA
ERURACRGR) |+ THRS
Morment Magnitude
6 7

i

107 .
H
£ .
£ 10%
<

10

10% 10% 107 102
My [dyne-cm]

- - BrnERO R 2010
----- e

immoTa oo

oA R
FRER AR LDl k)
SR AU (£8.2010)
N a0

Mament Magritue w
s 3 7

% 0
H
H
g °
S 1o
310 o
<

102 5

102 102 10% 10%

M [dyne-cm]

gooooD:0pooodo,2011 0000000000 oD,00,00,0o0o000ooo,0o0o
Keywords: hort-period spectral level, the 2011 off the pacific coast of Tohoku earthquake, aftershock, foreshock, subduction-zon
earthquake, normal-faulting crustal earthquake



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J _

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“

MIS036-P185 O0:000000000a0 O00:50 270 14:15-16:15

0000000000000 00o00onooooonood B
Tsunami situation of Chiba Prefecture Sanmu City due to the 2011 off the Pacific coas

of Tohoku Earthquakethe.

o000 ™oooo32%000300004000°5%0000°¢%0000°7
Masatsune Hatakeyartia Tamano Omata Yasushi Obi, Fuminaga Nounti Satoshi Miyajima, Nobumitsu Aiharé, Susumu
Yamagd

l00oo0O00000O0,?00000000,°00000000000000,4000000000000,°0000
00000000,00000000000,700000000

ISeiko gakuin secondary schodllamstec?Sagamihara Seiryo upper secondary schb®itama Omiyaminami lower sec-
ondary sch.?Fukayadaiichi upper secondary s¢tNjppa upper secondary schobizabu secondary school

gbooobobooboobooooboobooooboboooboo
gooobobooobooboobooooboooobobboobooboooboooDo
O000D0O0o0o00D 100000 3Bo000oooogooo
oboooOoboooboooooooobooooboobooooboobooonoo
oboooboboooooboooobooboooooboooooboaon

gooooD:20110000000000,000,000,00,000000,00
Keywords: The 2011 off the Pacific coast of Tohoku earthquake, Chiba prefecture, Sammu city, Tsunami, Tsunami attainmer
point, damage



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P186 O0:000000000a0 O00:50 270 14:15-16:15

Jodoudooodoooopoooodooooogooooan
Structure of the rock failure toe slid on the snow surface induced by the Northern Naganc

Prefecture Earthquake

ooog
Hidehisa Nagatd

lggooood
LFu Sui Do co. Itd.

20110 30 12000000000000O0OMGB0O00DODOOOOOODOODOOOODOOOODODOOOODOO
oboobooooobooboboooooobooooobooboboboobooooooobooboOobobooboooooon
gboobooooboobooboobobooooobooooboboooooboooobOoDbn

obooboooobooboobooobooboobooboobooooboooobooooboobOoboooaon
OO0 100n0000 102x 10'm* 0000000000000 000ODOO0O000OO 700mO00000000O000OO
0000330 000oo0oooo0oooooooooooooogoD 200000000 O0O0ODOOOODO
ooooboooono

oboooooobOobobooooooobOobobooooooooboobOoboooooooboobOobooboboonoo
boooooooboobobobooooooooobooboooooooooboobobobooooooooboOoobOon
boooboooobooboooobooboooobooboooboobooooboobooooboobooooboaon

goooooooobobobooooooooboooboboobooboooobDoboboboobooobDoDbOoboo
oooooooobobobooooooobooboboboooobooooboboboooboooobDoboboboooo
oboobOobooboobobooooobooooboOoboooboooboooboon

oooooD:0000,00,201100000000,000
Keywords: rock failure, snow avalanche, Northern Nagano Prefecture Earthquak, Tsunan Town



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P187 O0:000000000a0 O00:50 270 14:15-16:15

201100 000000000000 oooboooooooooooon
lonospheric electron enhancement immediately before the 2011 NE Japan earthquake

oo oo
Kosuke Hek}*

loooooooon
I'Natural History Sci., Hokkaido Univ.

goodoooooboboboboobobobbotbdoooooboobobobobbobbboduooobDbbb OO
0000000000 000002011 00000000000 (Mwl.0)00O0O00DOO 40000000000000
0000000000oO00oU0ooOo(TeC) 0000000000000 00O0O0DU0O0O0DUOOOoUOoOO
O(@pPS)UO00U0COOOOUOOOOUOOOOUOOOODUOOOOUOOOODUOOOODUOODOOOUOOOOO
000000 20100 2000000020040 12000000000000 199400 000000000000O0OO
oo obbobobbobobtoddooubbbbbbbodddooooLD bbb o
goooo

GPSUUOOOUO GEONETOOUOOODOOOODOOO fip0000OLY/L200000 TECOOOOOOOOOO 10
0000000 GPSO0O 15000000000 TECOOODUOOOUOOOOOOODOUOOOUODOOUODOOOOO
0000000O00000O000o00o0O0000oO000O0OO00D0OOO0O0D0DOOOO0OODOOOOOoDOOoOOOO
goooooobboobbboooooooooobobobobbbodoooDb bbb UL b O
0004500000000000000000000000000D0O0OC0O0O0OO0OCID)DODDODODOOOOOOOO
(Heki and Ping, EPSL 2008)

0000000000000 40000000000000000O00OO0OUOOOOO TECOOUDOODOOOOOO
00000000000 0O000O0O000O0O000O0O00OOO0O0O (@ 30KMUOOODO(CUoooooosiPOOO)
O000O00OooOGPSOOOODO (DO TECO 2TECUD L)Y ODOOOOOOOODODOOOOOOOOOOOOOOO
0000000o0o0oDOo TECODODODO0ODODOOO TECOOOD CIbODOOODOODODOOoODODOOOoOOOGd
gogooooo

0000000000 TECOUOO0OO0O0OO0O0OUOUOOOOOOO (UTs.2-6.0)00000000000 (0 1000OO
00000000 TECOO0O0OO0O0OUCOOO0)0D0O0O00UO0O TECOODOOOODOODOOUOOOOOOOOO1
000000000000 00O000000O000D00O00000ODO0O00OOO (Ozekiand Heki, JGR 2010) O
0000000000000 ooDoooOoo0 T TECODDOOOO0ODOOO0O0ODOOO0O0ODOOOO0oDO 26/270000
ggoobobobbdooooobobbbbooooooboboboboooa

000000000000 00000O0000000OooOooO 20100000000 OU0OoOO (Mw8.8)O OO TEC
000000000O0U0oOoO0U0oO0o0ooOoooGPSOOO0OODUUOOOUODOUOOOLOOOODOUOOOUOO
000000000000 0O000O00O0U0OU0OUOOOoOGPSOOO 7000000000 O0UOOOOOOOO
OTECOODOOOODOOTECOODODODOOOODOOOo4000000D00CIDODO00oooDoooooog
0000000ooo00oDoO00ooO00o0o0o0o0oDooO0DOoDoO0oDD TECOOOD 20040 12000000000
00000 Mwe2)DOODOO00D0O00O00D0O0O000000 TECO 3TECUDDODODOOOOOOOODOOO (PHKT
0000 20000000000 GEONETUOUOO CIDOOO0OOODUOCOOOODOOOOOOOOOOOOoOO TECOO
000000000 1994000000000 (Mw8.3)J20060 0000 (Mw8.2) DO O OOOUOOOOOOOOOOO
2003000000 (Mw8.0)J20040 000000000 (Mwe9)D OO DOODDOOOCIDOOOOODOOOODOOO TEC
0do0odoDdooooDoooooooooooooMODOoDooDoooOooDoboooDooDoooooGg

gogodogoobooboooooooooooboboboobbbbodooubL bbb bbb UuUoa
000000000000O00U0o00o000U0O00U0O000O00DUO0O00U0D0O00O00DUOoOOOoUOoOoOOO
0000000000 00O0O0UO0OU0Oo TECOODO0OO0O0OU0O0O0O0UO0O0UOOOUOOO0OODOOUOoOOoUOo
000o0o0o0o0ooO0o00oO0O00 FOOO0ODOOO0OOOOO0OOOOOOOOOOOOOODODOOOO



GIM (0038) SBT3 ¢
Anoma[yl

@
o0
I e
= ol
2 Py
Q v .Ni'
2 44
-,
2 1 [ - 7.
= :
w L] o
a N 3 35
Iwrecu . 0545 UTI
T T T T I T T T T 1 T 1TECU
4 5 6 7 -0 5 2 -1 1 2 5 10

Vertical TEC anomaly
Time (UT hour)

oooodoD:0o0ooooo,GPS, 20l 000000000,00,20100000,2004000000
Keywords: TEC, GPS, 2011 Tohoku Earthquake, precursor, 2010 Maule Earthquake, 2004 Sumatra Earthquake



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“

MIS036-P188 O0:000000000a0 O00:50 270 14:15-16:15

201100 000000000000 19330 oooooooooon

Jogg
Relocation and fault planes of the 2011 off the Pacific Coast of Tohoku and 1933 Sanrikt

earthquakes

oooo
Nobuo Hurukawé&

looooo
1Building Research Institute

og0o20110000000000000O0OO0O00oooOobo0oboobooboOog

gbooooooooboobobobooboooooooobooboboobooooooooooboooboOobOoboOooboon
boboooooobobooooboobobooooboooboobOoboobobOobOobOoobOoobOobOooobon
1990 0foooo0oooooooooooMw?7@O0O000C0O0OO0O00OOOOOOOOOUSGSOOOOOOO
goooooooooooooobooooo POO0bOObOO0OO0ODOOOO0ODOODOOODODOOODOODOOD
1800000000 35.00741.00 00 140.00? 14600 0000000000 0O0OODOOO0OOODODOOOODO
OO0O0000000DO03e30 000000 459000000000 0000DOO42000000000000D00O00OO

usGsOoooooooooooooooooooooobooooooooooooooooboooooooooo
oobooboooboooobooobooooooooobooboooboooooboooboobobooobooOoooboooobooon
o0000oO0ooOoo0oo0o0ogooooooDoo0ogoooooooooooooDoooMw7.5000000 2900
00000 150 1500000000 0000o0000oMw7.90 00000000 OOODO0ODOOOOODOODOO

OoO00O0O0o3ooooooo 150 2s00000ooooooo0oooooobooooooooooOMw 7.600
Oo0oOoO00ooO0o0o0ooOo0o0ooOo0oooo0oooboOoooDoopousGsHooooooooooooooooooboOoo
oooooooboooOoo 4sb00000000000DbOO000OOO0DOO0ODOD0O0ODOOOODOODOOODDbOOO
uoboboooboobooboooboooboooobooobooooboobooboooooobooooboooobooooobog
gooooooboboboooooooobobobooobooooooboboboooboooDobobobooobooo
obooooooobobooooooobooboboooooooboob0oboboooboooDoboboboboobooooon
obooooOobooooboboooooboboooogon

00 19330 0000000000000000

2011000000000000000OO0O0O186e 000D OOoO0oOoDooOOoOoOoOoM8.20001933000
oooooooooooooM84DOOoOOoOoOoOOO0OO0ODODOOOO0ODODOOOODOODOOOODOD
ocooooooogooooboooooooooOobooOoooooboooooboOoboOoOooooOooboOoOoooDo souuOoO
0000000000000 0000000000 Kanamori(1971,1972) 000 4500000000 Abe(1978)0 O
O0oo0oo0o0o0s0ioooooooooob 2011000000000 00000DOO0OO0ODO0OO0ODO

193300 0000000000000 20110 30 110 150 2500000000000 000DOO0OOOOOOO
0000019330 00oogooooooooogooooooooogopooogo syooooooo

ooooog

Abe, Ku., 1978, JPE, 26, 381-396.
0000000000019901 00043, 413-429.
Kanamori, H., 1971, PEPI, 4, 289-300.

Kanamori, H., 1972, PEPI, 6, 346-359.

00000:0000000000,193300000,00000,000,0000000
Keywords: off the Pacific Coast of Tohoku earthquake, 1933 Sanriku earthquake, relocation, fault plane, joint hypocenter deter
mination



Japan Geoscience Union Meeting 2011 ‘®
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )

MIS036-P189 O0:000000000a0 O00:50 270 14:15-16:15

Jodooogooonoooofgogooogn
Active Faults along the Japan Trench and Large Earthquakes

o000 *00004%h%WoOo0o0o2%,0000200000400040000¢4
Takashi Nakats, Hideaki Gotd, Mitsuhisa Watanal¥e Yasuhiro Suzuki, Azusa Nishizawh, Noriaki Izumi*, Koji Ito*

lopoo,?0000,%300000,400000
IHiroshima University?Toyo University,>Nagoya University*Japan Coast Guard

gooboobooooboooboooooooooboobooboooboobeEMOOOO0ODOOODOOOOODOOODODO
gboooooooboboboooooooboobooooooooboboboooboooobobOoboboooooon
obooobOobooobooboooooobooooboboooooboooooooo

0000000000000 00O00000ooooO0O0O0O0000O0OOOo.0022 000 GMT grd formatl OO O
00000:138-147000:34-42° 00 SRTM30 00 2500000000 DEMOOODO20000000C0O0O0O0OOO
gooooooooo0o0ooooOoooo0oooO00ooOoU0OooOoD 3110oOoOooooooooDoOoooDooooono
gbooooooobobobooooooobobobooooooooobobooboooobDoboboboobooooon
obooooOoboooboobobooobooboooobobooboOoboboooOoOobOooooobooon

ooooooooo0ooooooooooboooooooboo0ooooooOoo00ooOmouoooDoD991I0d
obooooooboobobooooooooboooboobooobooobooboooobooobooooOooobooon
goooooboooboobobooooobooooooooooboobobobOoboboobooooboooooooDg
o000 3000000000000 000O0Y)Y0DD0D0D0D00D0D000000000000000D00D0O0OOOo
obooooooobobobooooooobOoboboobooooobooboboobooboooooboobobobooon
oboobo0ooobOobobobooooooooooobooboboooobooooboobOobobobooooooon
oo0o00000000000000000oo 000000000 o2ooooooooooooooooooo
booooobooboboboooooooboboboooooooobooboboboooooooboOobOoboooooon
goooooooboboooooooobobobooobooooooobobobooobooboobDobobooobooo
oooobooooboooboobooobooooboboooboobooboooobooboobOoobDobobooDbobo
oo00O0O00O0O000000000DOOdUooooooOOOOOOOOOOOO20kMOOOOOOOOOOOO
oboobooboooobooboooboobbooooboooooobooobooooobooooboooobooOo0oooDooOoo
oooooooooooooboo0oooo0ooobOo0oooobOoooooOooooDObObOOOoUODObOOO0DOO Concavel
0000000000000 00000000000000000000000003)0 0000000000000
goooboooboobobooboobooobobobooooobooobooboboboobooboobDobOoboboooooon
obooooooobOoboboobooooooboobobooooooobOobOoboboooooooboOoboboooon
bobooboobooobooboooboobooboooooboooooan

oooboooooboooooooooooOooooOoooOoO0oooo0ooobobooooM8eOODODOODOOODDOO
gogd31iggoooooodooooooooogogooooooogoooooooooogoMrooogoooo
goooooooboboboooooooobooobobooooobooooboboboboobooooDobbobooooo
coooooooM8boooOoOoOoooOoOooOOoOOOoDOOoOOO0OOOUOOO 3a11goooobooooooooo
Oo0o0oDOOo0o0ooooOoo0oooboOoo0oooObo0oooDbboOoOooobD1e33pbooooooboooobDboOoOooDO
oooooobooooooobooooooooooobooOoooooboOoooooOobOooooDoObOOoOoooDObOO31
ooooooobooooboooooooooMrysSOODOOOOOOOOOODOOOOOOODOOOOOOOODOO
0000000000000 0ooooOoOoO0OO00O000D0D0ooOoO Yo0kMODOO0OOOO0O0O0D0D0ODO0DOOODODOOOO
oboooooooooobobobobobooooooooboobobobobooooboooooooMM7OODOoDOO
oboooooobOoboboooooooooboboooooooooboOoboboooooooboobobooooon
o0311g0ooooooooooooooooooooooooboo0oooooooooo0ooooooDoOobO0o0on
uoooboobooobooobooooboooboobooooboobobooobooboobOOobbOoobOoboobooboon
goooooobooboboobooooooboboboooooooooboboooboooOoooDobDobooobooo
obooooobooog

gooobo:0000,0b000,000,0000
Keywords: Japan trench, submarine fault, active fault, large earthquake



	MIS036-P01
	MIS036-P02
	MIS036-P03
	MIS036-P04
	MIS036-P05
	MIS036-P06
	MIS036-P07
	MIS036-P08
	MIS036-P09
	MIS036-P10
	MIS036-P11
	MIS036-P12
	MIS036-P13
	MIS036-P14
	MIS036-P15
	MIS036-P16
	MIS036-P17
	MIS036-P18
	MIS036-P19
	MIS036-P20
	MIS036-P21
	MIS036-P22
	MIS036-P23
	MIS036-P24
	MIS036-P25
	MIS036-P26
	MIS036-P27
	MIS036-P28
	MIS036-P29
	MIS036-P30
	MIS036-P31
	MIS036-P32
	MIS036-P33
	MIS036-P34
	MIS036-P35
	MIS036-P36
	MIS036-P37
	MIS036-P38
	MIS036-P39
	MIS036-P40
	MIS036-P41
	MIS036-P42
	MIS036-P43
	MIS036-P44
	MIS036-P45
	MIS036-P46
	MIS036-P47
	MIS036-P48
	MIS036-P49
	MIS036-P50
	MIS036-P51
	MIS036-P52
	MIS036-P53
	MIS036-P54
	MIS036-P55
	MIS036-P56
	MIS036-P57
	MIS036-P58
	MIS036-P59
	MIS036-P60
	MIS036-P61
	MIS036-P62
	MIS036-P63
	MIS036-P64
	MIS036-P65
	MIS036-P66
	MIS036-P67
	MIS036-P68
	MIS036-P69
	MIS036-P70
	MIS036-P71
	MIS036-P72
	MIS036-P73
	MIS036-P74
	MIS036-P75
	MIS036-P76
	MIS036-P77
	MIS036-P78
	MIS036-P79
	MIS036-P80
	MIS036-P81
	MIS036-P82
	MIS036-P83
	MIS036-P84
	MIS036-P85
	MIS036-P86
	MIS036-P87
	MIS036-P88
	MIS036-P89
	MIS036-P90
	MIS036-P91
	MIS036-P92
	MIS036-P93
	MIS036-P94
	MIS036-P95
	MIS036-P96
	MIS036-P97
	MIS036-P98
	MIS036-P99
	MIS036-P100
	MIS036-P101
	MIS036-P102
	MIS036-P103
	MIS036-P104
	MIS036-P105
	MIS036-P106
	MIS036-P107
	MIS036-P108
	MIS036-P109
	MIS036-P110
	MIS036-P111
	MIS036-P112
	MIS036-P113
	MIS036-P114
	MIS036-P115
	MIS036-P116
	MIS036-P117
	MIS036-P118
	MIS036-P119
	MIS036-P120
	MIS036-P121
	MIS036-P122
	MIS036-P123
	MIS036-P124
	MIS036-P125
	MIS036-P126
	MIS036-P127
	MIS036-P128
	MIS036-P129
	MIS036-P130
	MIS036-P131
	MIS036-P132
	MIS036-P133
	MIS036-P134
	MIS036-P135
	MIS036-P136
	MIS036-P137
	MIS036-P138
	MIS036-P139
	MIS036-P140
	MIS036-P141
	MIS036-P142
	MIS036-P143
	MIS036-P144
	MIS036-P145
	MIS036-P146
	MIS036-P147
	MIS036-P148
	MIS036-P149
	MIS036-P150
	MIS036-P151
	MIS036-P152
	MIS036-P153
	MIS036-P154
	MIS036-P155
	MIS036-P156
	MIS036-P157
	MIS036-P158
	MIS036-P159
	MIS036-P160
	MIS036-P161
	MIS036-P162
	MIS036-P163
	MIS036-P164
	MIS036-P165
	MIS036-P166
	MIS036-P167
	MIS036-P168
	MIS036-P169
	MIS036-P170
	MIS036-P171
	MIS036-P172
	MIS036-P173
	MIS036-P174
	MIS036-P175
	MIS036-P176
	MIS036-P177
	MIS036-P178
	MIS036-P179
	MIS036-P180
	MIS036-P181
	MIS036-P182
	MIS036-P183
	MIS036-P184
	MIS036-P185
	MIS036-P186
	MIS036-P187
	MIS036-P188
	MIS036-P189



