Fri. Oct 30, 2020

ROOM C

Room C | Regular session | SO6. Crustal structure
[SO6]AM-1

chairperson:Takashi Tonegawa(JAMSTEC)
9:00 AM - 10:00 AM ROOM C

[S06-10] 3D crustal velocity model around the source
region of the 2015 Gorkha earthquake, central
Nepal
OChintan Timsina1, James Moriz, Masumi Yamada®

(1.Graduate school of Science, Kyoto University,

2.DPRI, Kyoto University, Japan)
9:00 AM - 9:15 AM

[SO06-11] Persistent Long-Period Signals Recorded by an
OBS Array in the Western-Central Pacific:
Activity of Ambrym Volcano in Vanuatu
OYuki Kawano1, Takehi Isse1, Akiko Takeo1, Hitoshi
Kawakatsu1, Daisuke Suetsuguz, Hajime Shiobara1,
Hiroko Sugioka3, Aki Itoz, Yasushi Ishiharaz, Satoru
Tanakaz, Masayuki Obayashiz, Takashi Tonegawaz,
Junko Yoshimitsu? (1.Earthquake Research Institute,
University of Tokyo, 2.JAMSTEC, 3.Kobe University)
9:15 AM - 9:30 AM

[SO06-12] Frequency Dependency of the Peak Energy
Ratios for Teleseismic P Waves at the Hi-net
Stations
OGugi Aucklandi Ganeﬁanto1, Hisashi Nakahara1,
Takeshi Nishimura' (1.Tohoku University Solid Earth
Physics Lab)
9:30 AM - 9:45 AM

[S06-13] Application of Adjoint Waveform Inversion to Hi-
net Data in Central Japan Island
OKota Mukumoto', Takeshi Tsuji'  (1.Kyushu
University)
9:45 AM - 10:00 AM

Room C | Regular session | SO4. Tectonics

[SO4]AM-1
chairperson:Takashi Tonegawa(JAMSTEC)
10:00 AM - 10:15 AM ROOM C

[S04-01] 3-D Numerical Simulation of Island Arc
Deformation Due to Steady Plate Subduction:
Effects of a Bend of the Trench Axis
OYutaro Mori', Yukitoshi Fukahata® (1.Graduate

School of Science, Kyoto University., 2.Disaster

©Seismological Society of Japan

Seismological Society of Japan BAMMEZR2020FEMEZRE

Prevention Research Institute, Kyoto University)

10:00 AM - 10:15 AM

Room C | Regular session | SO7. Structure and dynamics of the Earth and
planetary interiors

[SO7]AM-2
chairperson:Masayuki Obayashi(JAMSTEC)
10:30AM - 11:00 AM ROOM C

[SO07-01] Mantle discontinuities oceanward of the Krile -
Honshu slab
OMasayuki Obayashi1, Yoshimitsu Junko1, Fukao
Yoshio' (1.JAMSTEC)
10:30 AM - 10:45 AM

[SO07-02] Three dimensional shear wave structure in the
upper mantle beneath the old Pacific plate
OTakehi Isse1, Hitoshi Kawakatsu1, Hajime Shiobara1,
Nozomu Takeuchi', Hiroko Sugioka?, YoungHee Kim?®,
Hisashi Utada', Sang-Mook Lee®, Kazunori Yoshizawa®

(1.Earthquake Research Institute, the University of

Tokyo, 2.Kobe University, 3.Seoul National University,
4.Faculty of Science, Hokkaido University)
10:45 AM - 11:00 AM

Room C | Regular session | S10. Active faults and historical earthquakes
[STO0]JAM-2

chairperson:Shinji Toda(®RitL K%)

11:00 AM - 11:45 AM ROOM C

[S10-01] Subsurface structure revealed by S-wave seismic
reflection across the East Matsumoto Basin fault,
the ISTL fault system
OHaruo Kimura1, Hisao Kondoz, Kouta Koshika3,
Yusuke Kawasaki3, Yoko Yoshimi4, Hideki Kurosawa®

(1.Central Research Institute of Electric Power
Industry, 2.Geological Survey of Japan, AIST, 3.0YO
Corporation, 4.IRIDES, Tohoku University)
11:00 AM - 11:15 AM

[S10-02] Measurement of strike and dip of the Atotsugawa
fault by cosmic ray muons
ODaisuke Ikeda1, Akimichi Taketaz, Katsuya
Yamazaki3, Kentaro Omura® (1 .Kanagawa Univ., 2.ERI,
3.Chubu Univ., 4.NIED)

11:15 AM - 11:30 AM

[S10-03] On-fault geological fingerprint of earthquake
rupture direction
OYoshihiro Kaneko', Jesse Kearse? (1 .Kyoto

University, 2.Victoria University of Wellington)

11:30 AM - 11:45 AM



Room C | Regular session | S10. Active faults and historical earthquakes

[STO]PM-1
chairperson:Juichiro Ashi(lRIRK%), chairperson:Haruo
Kimura(E 715 R FFR)

1:00 PM - 2:15 PM ROOM C

[S10-04] Organization and analysis of the aftershocks of
Ansei Edo earthquake recorded in various
historical documents
OBaba Michito" (1 .University of Tokyo, Earthquake
Research Institute)

1:00 PM - 1:15 PM

[S10-05] Temporal variation of the number of felt
earthquakes recorded in the Omihachiman
Ichida Family Diary: before and after the 1854
Iga-Ueno and 1854 Tokai-Nankai earthquakes
(1842-1868)

OKentaro Hattori1, Ichiro Nakanishi', Junzo Ohmura®
(1.Graduate School of Science, Kyoto University,
2.Earthquake Research Institute, University of Tokyo)
1:15PM - 1:30 PM

[S10-06] Shallow geological structure and cold seep along
active faults in the eastern Sagami Bay
Oluichiro Ashi1, Ken Ikeharaz, Toshiya Kanamatsu3,
Makoto Yamano1, Ayanori Misawa? (1.UTokyo,
2.AIST, 3.JAMSTEC)

1:30 PM - 1:45 PM

[S10-07] The Nankai subduction zone paleoearthquake
history reconstructions using sequential
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[S06-10] 3D crustal velocity model around the source region of the 2015 Gorkha
earthquake, central Nepal
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3D crustal velocity model around the source region of the 2015
Gorkha earthquake, central Nepal

*Chintan Timsina', James Mori?, Masumi Yamada®
1. Graduate school of Science, Kyoto University, 2. DPRI, Kyoto University, Japan

We investigate the 3D crustal structure of central Nepal in the source region of the 2015 Gorkha
earthquake (M,, 7.8) by applying a seismic tomography inversion method. We use P- and S-wave
traveltime data of the Gorkha earthquake sequence recorded by a temporary aftershock monitoring
network of 42 stations and 1406 events, to determine Vp and Vp/Vs models of the region. Seismicity
forms two separate east-west seismic belts located north and south of the main coseismic slip area. The
width of the northern belt varies along-strike. First, we calculate a 1D velocity model of the area following
the approach of Kissling et al. (1994) and relocate all the events in the database. With this 1D velocity
model, we then use SIMUL2000 (Thurber and Eberhart-Phillips, 1999) to determine a coarse 3D velocity
model. Finally, the grid spacing is made smaller to determine a detailed 3D velocity model. This study
contributes to our knowledge of seismo-tectonics by providing a detailed velocity structure within the
source region of the Gorkha earthquake. In addition, we hope to identify structural features that
controlled the rupture limit of the main event.

Key words: Seismic tomography, crustal structure, Nepal Himalaya, Gorkha earthquake
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Persistent Long-Period Signals Recorded by an OBS Array in the
Western-Central Pacific: Activity of Ambrym Volcano in Vanuatu

*Yuki Kawano', Takehi Isse’, Akiko Takeo', Hitoshi Kawakatsu', Daisuke Suetsuguz, Hajime
Shiobara', Hiroko Sugioka3, Aki Ito?, Yasushi Ishihara?, Satoru Tanaka?, Masayuki Obayashiz,
Takashi Tonegawa?, Junko Yoshimitsu?

1. Earthquake Research Institute, University of Tokyo, 2. JAMSTEC, 3. Kobe University
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Frequency Dependency of the Peak Energy Ratios for Teleseismic P
Waves at the Hi-net Stations

*Gugi Aucklandi Ganefianto', Hisashi Nakahara', Takeshi Nishimura'

1. Tohoku University Solid Earth Physics Lab

Subsurface heterogeneity in seismic velocity is an important aspect for understanding the seismotectonic
setting of a region. Large scale heterogeneities are often studied using for example seismic tomography.
On the other hand, smaller scale heterogeneities can be inferred from the scattering of seismic waves.

Peak energy ratio is a measure for the strength of small-scale heterogeneities, and is defined as the ratio
of the maximum energy of P wave in the transverse component seismogram, to the sum of the maximum
energy in the transverse, radial, and vertical components. According to Sato (2006), the peak ratio can be
approximated as 1.81 e?z/awhere €, z, and a are fractional fluctuation in seismic velocity, thickness of
the heterogeneous medium, and correlation distance respectively. Kubanza et al., (2007) used the peak
ratio to quantify small-scale velocity heterogeneities on a global scale. In Japan, Nishimura (2012)
estimated the peak ratios and found that non-active regions such as those far from volcanoes, yield
smaller peak ratio, albeit still larger than at stable continents. Nishimura (2012) noted that the peak ratios
generally increase with frequency, but did not quantify this observation. In this study, we quantify the
frequency dependency of the peak ratio and discuss its relations to Japan’ s tectonic setting.

Data from 803 stations and 99 earthquakes, recorded for the period between 2010 and 2019, were
considered for this study. Teleseismic events with magnitude and depth of 5-6.5 and >300 km
respectively were used, ranging between 0°-60° epicentral distance. We discarded any source-receiver
pair with less than 10 signal-to-noise ratio, and calculated the mean-squared envelopes. Finally, we
stacked the envelopes for all stations that record >10 earthquakes.

Results show that there is a divide in scattering properties over Japan, where larger peak ratios can be
found on east Japan. This was previously obtained by Nishimura (2012) and successfully replicated here.
Uncertainty is calculated using the Jack-Knife test, presented as the coefficient of variation, with error on
average considerably less than 5%. We perform the analysis under four frequency bands: 0.5-1; 1-2; 2-4;
and 4-8 Hz, and observe an overall increase in peak ratio with frequency similar to Nishimura (2012). To
analyse the frequency dependency in our results, we define frequency gradient as the gradient, m of the
trendline logp=mlogf +a where p is the peak ratio, and f_is the central frequency of each frequency band.

There is a seeming pattern of the frequency dependency in relation to the volcanic front. Stations located
on the West/back-arc show steeper frequency gradient hence stronger frequency dependency. We look
into Kanto-Tokai, Tohoku, and Kyushu where the traces of the volcanic front are more conspicuous. We
performed the t-value test to determine that statistically, western peak ratios are more dependent on
frequency, for Kanto-Tokai, Tohoku, and Kyushu. We also did the Pearson’ s x ? test to confirm the
perceived visual pattern of high correlation to the West and vice versa at Kanto-Tokai and Tohoku. For
Kyushu, the visual impact is not as discernible as the others even though the difference in East and West
frequency gradients is statistically significant.

There are possible scenarios that might explain this frequency dependency. If the pattern mostly reflects
the scattering in the deeper lithosphere, then this contrast can be attributed to the more inhomogeneous
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velocity structure of the mantle wedge in the back-arc where rich small-scale heterogeneity region
scatters high frequency seismic components more strongly than lower frequencies. This accordingly
increases the profoundness of the scattered P wave contribution into the transverse seismogram at higher
frequencies. On the other hand, the makeup of the transverse seismogram is mostly influenced by
scattering in the shallow depth, which would imply impressions from shallow structures such as
sedimentary plains. This only further emphasizes the needs to study the depth dependency in scattering
heterogeneity, for example, by combining teleseismic and local events to model the seismogram envelope
using the Monte Carlo simulation. This will be the premise for our future works.

Acknowledgement: We would like to thank the National Research Institute for Earth Science and Disaster
Prevention (NIED), Japan, for their data of high sensitivity seismograph network (Hi-net).
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Application of Adjoint Waveform Inversion to Hi-net Data in Central
Japan Island

*Kota Mukumoto', Takeshi Tsuji’

1. Kyushu University

Since 2000, seismic velocity structures have been resolved by waveform-based tomography technique
due to growth of computational resource. Waveform inversion problem can be solved by using adjoint
technique. Adjoint technique takes advantage of full numerical simulation and finite frequency sensitivity
kernels (banana-doughnut sensitivity kernels). These advantages can give more accurate estimation and
fine structures in crustal and global seismic tomography model (Tape et al., 2009, Zhu et al., 2012).

In Japan, ray tomographic method mainly has been used for imaging crustal structures as P-wave velocity
and S-wave velocity model (Matsubara et al., 2019). Seismic interferometry by using seismic ambient
noise also has been implemented for S-wave velocity structures (Nimiya et al., 2020, Nishida et al., 2008).
More recently, adjoint method was used to estimate velocity model in Kanto region and found more
heterogeneous structures compared to models which was estimated by using ray-based technique
(Miyoshi et al., 20186). In this research, adjoint tomography was employed to estimate S-wave velocity
model in central Japan. In central Japan, existing velocity models were estimated by inverting either
surface or first arrival of body wave. On the other hand, our velocity model was estimated by jointly
inverting both surface and body waveforms.

We used 84 earthquakes and 35,065 waveforms data that recorded by 358 Hi-net stations. Because the
signals with high signal to noise ratio were required, this study used earthquakes that have magnitude
over than 4. Here, we tried to fit time-frequency phase misfit between observed and synthetic
seismograms with period band of 3075 second. Surface wave is dominant component in our data,
therefore, synthetic data was obtained by spectral element method which can accurately estimate the
effects of free surface topography. We found that the final model is similar to S-wave velocity model
estimated by seismic interferometry (Nishida et al., 2008). Our results show velocity anomalies related
with volcanos, Median Tectonic line and Niigata-Kobe Tectonic line.
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[S04-01] 3-D Numerical Simulation of Island Arc Deformation Due to Steady Plate
Subduction: Effects of a Bend of the Trench Axis
OYutaro Mori', Yukitoshi Fukahata® (1.Graduate School of Science, Kyoto University.,
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3-D Numerical Simulation of Island Arc Deformation Due to Steady
Plate Subduction: Effects of a Bend of the Trench Axis

*Yutaro Mori', Yukitoshi Fukahata?

1. Graduate School of Science, Kyoto University., 2. Disaster Prevention Research Institute, Kyoto University
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Mantle discontinuities oceanward of the Krile - Honshu slab

*Masayuki Obayashi’, Yoshimitsu Junko', Fukao Yoshio'

1.JAMSTEC
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Three dimensional shear wave structure in the upper mantle beneath
the old Pacific plate

*Takehi Isse', Hitoshi Kawakatsu', Hajime Shiobara', Nozomu Takeuchi', Hiroko Sugiokaz,
YoungHee Kim?, Hisashi Utada’, Sang-Mook Lee®, Kazunori Yoshizawa®

1. Earthquake Research Institute, the University of Tokyo, 2. Kobe University, 3. Seoul National University, 4. Faculty
of Science, Hokkaido University

ZEEEEICK 2BERMIKYEBERANA Z> 7714 7 TXKEET7 LA GEIE, XEFOEROBRRDIHARE
BT~ 2F07 L1 Bl%EREATSIET, 10~15FEEQHATAEELAEEDNN—F2 [TLAICLD
TLA| BAEEEL, BFIYVYRIIT T/ AT TOEREHANICELIERZEAEBELTV
3.

COXREETLADEIEHETLAELT, 2018FEMDS52019FERKICHF, FT7LARAHRDEER CEERE
KIN7EE) ICHVWT, BEMEEWMSER (Oldest-170L 1) #HBARTERELEZ. TOT7LAIE, K
EHERHOBEBERICABELTSY, TL— MRROmRD ZRIENICHNT 2 & HIC, KEETL— MNERMD
HOTL—FMEREZELNMITEHIEEBMELTWS., 8B, BRI SIS (AEEEMEET
(BBOBS)12&, BEREMEMNE7E) ZMHHL, HEROKRE - OINIBEOMAEMEERL TERESL
f=. ZOETIIREFEDBBOBSICHZEET (DPG) #EML, SSHIEBDRORIZREDImAS2mICER
THRBEMAHDAEFA L. BBOBS 1281158 IIRIFARHFEZEEL, 18IZDPGRREDHEVET
Hote. ER/IAX-AVTSAT VR A XBEETE LSAERD & BFICHAW .

ARFFRIE, REEA v N—YaryFEEAVEERYY MISERERBEN S, ARKEFEFOLHWVEFEE
(1.2-1.8BF) OHHEPESHNMITEIEEBHNELTWVS.

Oldest-17 L 4 THELNWMERFEHZREZAWL, 4 ROBRXRE— NETORMBUEREZRBEL, BEFOHR
ET—4% (Isse etal., 2019, EPSLE)IENML, SAEEAMAZEE LK FELEDIRT LY Y MLSHEERE
BEEKRDL.

BONEEEIZLEIOET )L(Isse et al.,, 2019) & KBMICIEBIT WS A, AXRFFEEIEET % & 0ldest-17
LAETFTTRUBIDETILEW Y YR I7HEEENDEVEWVWIEVWHIEOLNE. BEREEREO LI
YMLORE#EBEEKRDLEZ D, 12-1AREEXTIHBERE G LTI ETRETHSID, 14RELYSE
WEFR CIRERKREFIETEBERTH > 7=
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[ST0-01] Subsurface structure revealed by S-wave seismic reflection across the East
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Subsurface structure revealed by S-wave seismic reflection across the
East Matsumoto Basin fault, the ISTL fault system

*Haruo Kimura', Hisao Kondo?, Kouta Koshika®, Yusuke Kawasaki®, Yoko Yoshimi?, Hideki
Kurosawa®

1. Central Research Institute of Electric Power Industry, 2. Geological Survey of Japan, AIST, 3. OYO Corporation, 4.
IRIDES, Tohoku University
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LERDEER LI AV NTHY, TOERMEY RAIRABEOFMBERDNEFREL>TWD (BIZE, HE
RAEMREERTBEREZRS R, 2015, R &) - HEBERMBTORYPFTM (F5=mR) ,60p) . FFRT
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Measurement of strike and dip of the Atotsugawa fault by cosmic ray
muons

*Daisuke lkeda', Akimichi Taketa?, Katsuya Yamazaki®, Kentaro Omura®
1. Kanagawa Univ., 2. ERI, 3. Chubu Univ., 4. NIED
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On-fault geological fingerprint of earthquake rupture direction

*Yoshihiro Kaneko1, Jesse Kearse?
1. Kyoto University, 2. Victoria University of Wellington

How earthquake ruptures evolve and propagate are major outstanding questions in seismology. Our
current understanding is limited to modern events captured by seismic networks, making it impossible to
observe rupture propagation that occurred during earthquakes in the distant past. Here we propose a new
method to discern the rupture propagation directions of past large earthquakes based on geological
features preserved on fault slip planes. These features—called slickenlines—are striations formed during
seismic slip and record dynamic fault movement during past surface-breaking earthquakes. We develop a
theoretical framework that links slickenline curvature with rupture mode and rupture propagation
direction for all faulting types and test our model using a global catalogue of historical surface-rupturing
earthquakes with seismologically constrained rupture directions. Our results reveal that historical
observations are consistent with theoretical predictions, thus providing a robust way to uncover the
rupture directions of large earthquakes that lack instrumental data.
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Organization and analysis of the aftershocks of Ansei Edo earthquake
recorded in various historical documents

*Baba Michito'
1. University of Tokyo, Earthquake Research Institute
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Temporal variation of the number of felt earthquakes recorded in the
Omihachiman Ichida Family Diary: before and after the 1854 Iga-Ueno
and 1854 Tokai-Nankai earthquakes (1842-1868)

*Kentaro Hattori', Ichiro Nakanishi', Junzo Ohmura?
1. Graduate School of Science, Kyoto University, 2. Earthquake Research Institute, University of Tokyo

The Ichida Family Diary contains the records from 1804 to 1906, and the earthquake records from 1804
to 1872 are transcribed and have been used by several authors to study earthquakes and seismic activity
during the period of nineteenth century. The Diary for 1804 to 1872 had been written by four heads (9™
to 12”’) of the Ichida Family, a merchant based in Omihachiman, Shiga Prefecture and having their branch
office in Takasaki, Gunma Prefecture.

Hattori et al. (2020) have noticed the presence of the Takasaki office and also frequent business trips of
the heads between Omihachiman and Takasaki and long stay of the heads in Takasaki. They have
examined the earthquake records for 1804 to 1841 in the Ichida Family Diary and shown that the
observation points of earthquakes in the Diary are divided into Omihachiman, Takasaki, and points on the
trips between the two office towns, depending on the location of the writer of the Diary (the 9" and the
10" head).

Figure 1 shows the number of felt earthquakes and the locations where the writer felt the earthquakes for
each year of 1804 to 1841 in the Ichida Family Diary. All the earthquakes recorded in the Ichida Family
Diary were considered to be felt in Omihachiman and used in earthquake studies. However, a significant
number of earthquakes felt in Takasaki are found in the Diary.

In the present paper, we study the earthquake records for 1842 to 1868 in the Ichida Family Diary. This
period is fairly different in the situation of the Diary from the preceding period of 1804 to 1841. The 10%
head retired and transferred the business of the Ichida Family including the Takasaki office to the 1 1t
head, but the 10" head continued writing the diary after the retirement. Two kinds of diaries written by
the 10" and 11" heads exist for 1847 to 1862 and we obtain homogeneous records of felt earthquakes in
Omihachiman. Thus the earthquake records of Omihachiman during 1842 to 1868 may be considered
much better in quality than those for 1804 to 1841.

Figure 2 shows the yearly number of the earthquakes felt in Omihachiman for 1842 to 1868. The number
of the earthquakes may have a peak in 1848 and decrease to once or twice a year right before the
occurrence of the 1854 Iga-Ueno earthquake or the 1854 Tokai-Nankai earthquakes. Spatial
characteristics of this seismic activity will also be discussed.
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Fig.1 Number of felt earthquakes in the Ichida Family Diary (1804~1841). When the Diary records
frequent earthquakes without the number of times, we consider it as three times.
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Fig. 2 Number of the earthquakes felt in Omihachiman in the Ichida Family Diary (1842~1868).
When the Diary records frequent earthquakes without the number of times, we consider it as three times.
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Shallow geological structure and cold seep along active faults in the
eastern Sagami Bay

*Juichiro Ashi1, Ken Ikeharaz, Toshiya Kanamatsu3, Makoto Yamano1, Ayanori Misawa®
1. UTokyo, 2. AIST, 3. JAMSTEC

BN 7RAVWTIRERMEMREV R LEELTEYI1923FE X EBARMNEDERE THh 2 BEZRIT

&, EE—BRARICEEAETY, TOBARIFEEESR (KM, 1973, #2) ([CEME M HESI L TYL
% GEBTBMZRAR, 1991, HIRBEADFEMNE) . BERAMBEERETE, EFZ-LENBORRERI
ICRIERNORGEI/ RSN, TL—MNERMBEZIHSDRKLIZMEBENMEZ SN TWS (EEED, §
£, 2010) . LHL, RADHBEEZ2ER T 2 ICEIBESBOEHEBEEANICEICERT—FIIR
ShTuiy, BEAREBEEESAEERW Y ITRNLTO7745— (LLFSBP) THREINS A, EHM
RO TIRE RN EE - BRL TEEEIRA DI EHPRETH D, AFRIE, BOMEEDRIESIZEE L
BRI ORI L Y REDKBDEE ZBHLMNCT I & #EHME L.

HEBHLKH-10-3, KH-11-9, KH-16-5R /B TI, MAREMENSSICEEE.5~6kHzDF v+ —TREFREZ(E
HAEEHL, BENSBEIOMRBECEERMATVEMREKEDSBPEEFEAS-. =B EEEANAEDER
T, EROMEICSVWTHERICHBE A O5NSIEERANIOETHEM L-RFEZIRA = (Misawa et al.,
2020, Geo-Marine Letters) . REEOLBAIIEWThOMEEEFESETH DD, FTEAIZIFIZKELRKEHE
EAROONIMEm e EMHEBWICL DDA T 14 v IV REEDHENH o7, KH-16-5RAETIE, SBPTHI
BEFEL, EXMNYOAT7I—CHEANOERZ1To7/2. A7HME, ZEE12mETIIBREDOVILNE
fhtevOv ) A1 DERFZEALEBMEBOEBLN SRS, FE1.2mHhS526 mETIEVILNEDERH
15 cmBIE DB CRZEDMEIPICHET 2. MEBEHONZEIHNS mm DY —IF, FE2.25 mIZERD
S5h, VILNEHLTED~MBY A XOBRDSERIND. 2OV —VIdEHESIC & 2 AMBIEDR

R, E~ROABENI0EDENETRL, SBPEHEICE SN/EN LA-REEICHEYT 5 E@BIRaN5. £

o, V—UDLETOZEHEAROBREERFERIK, —PBEIAONDZEDOD, FREFNESL, THD
INEWEIBTH 2 aeeED T V. EMOAR TOSBPESHEN S, kA —mRAEDOKEIZ I B OETE S %=
LTWaEHHN, Va3 I DEHDSBPREERTIHIFZIFRMEDEENREZEL THYBEITNEMAELTWVWEED
EHbNB.

aA7EBHCIEK, YO0 HAMDEBHAEEDISRIEBNEHZEOOLN, XYV EESALRREOBREDEE AT
¥. BEAKH-19-5RETIE, REEREPLMICEZLZ>OD)HAPELDHL, RENLLIHETIEHS
DUV HAER) HADEBEHR L., —BHUICO VY AMERYHAEEREDOXA Y VEREICERLTWL
B22EDL, COWMRTOAYVBEKDBRTHD I EETET S, COMETIE, BBEKOBEHEFHEFAN
3720, BEFLABREH2RE LN FHRORPEN~ERHPTH 5.
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The Nankai subduction zone paleoearthquake history reconstructions
using sequential radiocarbon dating of total organic carbon of in
sediment cores obtained from off Kumano

*lo Miura', Juichiro Ashi', Natsumi Okutsu?, Yosuke Miyairi3, Yusuke Yokoyama3

1. The University of Tokyo, Graduate School of Frontier Sciences, Dept. of Natural Environmental Studies, 2. Japan
Agency for Marine-Earth Science and Technology, 3. Atmosphere and Ocean Research Institute, University of Tokyo

BEBNS 7ARICE T2 HERBREIZ, Garrettetal. (2016, Quaternary Science Reviews) IC&>TEE®
Sh, (LAY NOWEREBREAMETZIENTES. LHL, VM ILIhEETHEDS
CIEESOT—9 AW EZEDTHY, BEREEDEBEHOT—9E2BAWEAIZRESN 3.

IR, HKCBERT Y, BEE Vo ARy NERELTSY, TORBUOERERA~NS L
TARY NOREERIEES NG, B, BEEENOERE, KIURKEORE, THEEEILROKEER
% (°C) ERBEEMVTHET 2850, LoL, STEMATLRILAOERICE L, SSHEMELR
DMC (UC, VERMEICHEABEBONBVEANDHS. F1, MEBEEHET 27510, HkEAL
DIOERDEDEHBRL, 1AV FERTSHS & EHRRT 2LEND S,

AR T, SZEEEARCEOELROVARVEE NS 7ORRCE VT, 2EMRROBEMRTR(C .

VERBVEEASBETHAETEZIEICLY, hEMARY NOREEREZERETCHE LA, AR TRVWES
B, MR (FHER] OKS-14-8fiBICHWT, REHORASEEAEENSERSINATILFAILOTH
£, BLUCER N IT7EBTHZ. ZOARHREM A, HREF)ILTOL SEERICHSOkmDMSRICAIE Y %
MEERBICEELA/NERATHY, BEAICEZFLTUVWRWI DS, HKAEDEIS DEENALTHWD
HEEZFICCW. KR TIK, BEROM# (2372 m Him) & Mith(2255mitt )5 2N Fn B # B L
. INOOREE, ARERE, XMCTERICK 2 RBEEERE1To72%IC, "C FRUERORE %Y
YTV LE ARERERREATEERRRICRESINTVWE Y VLA T—VRINEREEOTRE S
AWk, 20#%, BONEERIIERRE OV S AOxCal 4.4ICTHIE LK. BERICESNREMRSE
4 & Okutsu et al. (2020, JpGU Abstract)ic & > TE SN KUK, '“C, . FEREZLEL, SBENE'C

o ERDBERMICDOVWTRET L 7.

foram

Mt D ER b 37 (RK6.7m)OXIRCTERERICIE, 1Y MNEA18K, KLKBANTKERSNA. 37
DFEICHTZERETILICEVT, KNWLK, "C, ., FEREAVTHREEELHET SE, FE25-
3.1mT, B&Z40cm /kyrTHY, TNLUADEETIE, BLE70em/kyrTH . "C o ERETINTHIF
EAERAKRDHBBRETH P, FE25-3. 1 mICBWTHERELIELLT 2ERER 5N

MBBOER MY O7(RR7.1m)TIE, 41XV MEM14, KUKEBA2KHEBERSI Nz, AT7DREICRT 245
REFIVICBWT, KWK, C, . EREAVTHRERELHET DL, W30em/kyrThHY, "CERE
FRRDHEFERE Tdh - 7-.

foram

DT END, BREEDC,AFREBESNEBEICSTZ'C,, FR, KURAISHEESNAEREBH
b, "C o FREDEREHRRY T —N—HR)EELBI LT, BORERERRENTEZZ LD
REN.

R, Bo5NTWBT—o05, "C.  FEREDERER, MitTRI—ES A NEEDZFWT, 813-

foram

15014, Mt TIE1656-2071FEHL R >THY, R ABLBIEFEFRELEAZ LW BANERSNTW
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3. SEEFIETNSZSLHICKRETZIET, JYBBERFRRENBRRFSIND.
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Afterslip on the northernmost Hinagu fault associated with the 2016
Kumamoto earthquake

*Shinji Toda', Masayuki Torii?, Masashi Omata®, Daisuke Sango®, Takashi Ishizawa'

1. International Research Institute of Disaster Science, Tohoku University, 2. Center for Water Cycle, Marine
Environment and Disaster Mitigation, Kumamoto University, 3. Pasco Corporation, 4. Former: Pasco Corporation

EK28FAB16BICRE L-RERIE (M7.3) Tk, BRAMBEaH-AEXEILEH (BEAMEILR) »
SHA)IMBEAAIIRXEAWI30kmIch > ThREMBAHIE L2 (BBERIZH, 2016) . HEKEA
WDRKAETNEAMIZ2.2mTH S D, ELEBEREFEESPALOS-2ICK 2 FTHSARBEITMN S, KT
DHMERZTENRAONE. 50, FEAMOBERISIE, HERDHERZTMEB LY ZADOKRMEEH
SHICABICHBENICELC TV Z &Y, ERIBORMITANY & TR OMEMERICL >TET
eahi (BIZIE, Pollitzetal, 2017) . 7, HREIFH (2018) (£, GNSSERERFEAIA S HEAMBTE T
H2TecmDORMIANY ZHEL L. 50O, FELRAERW4FBICTERICHEMBL2HERLZER, BE
AMTBILIHDEMRET S AMEICE W TBRHBTEZIZEDEERRMIARNY 2R L-DOTHRET 3.

HhE% 1 FEOROHABLELEIERINLDOIE, BAMRKKHBMEO 7Oy 7FTHS (K1) . 7—T&
BO-DREEIRE AWV, HERICIZS0cmE>72AETN (F1c) A1 ERICITHN70cmICE THRE

L, 7Ry 7 03@EmRBINTVS (B1d) . £/, AED100 ARICHEZEINAZT7OY VRICEHS
cmMDABEINIAELTWVS (2020FE8 ARFR) . 512, ZOMIBERTHERICBESINAETA 7 7L N
LA ThICEASNAKEETEIY1-2cmBED L TEN, SAIcmBEDAM T NEMMNRD Sl

GNSST—#ICL BHETRH DD, —RICTL— MERBEDERMEBETREIRYIANY OHREHIZZ L (BIX
£, 1994F=[E(F 2 M HE 201 1ERILHHE) . BELETIE, Y7V RLT7RBH LD
19664, 2004F/N—7 7 4 —)L RH#EC2014FmH/\MMENBEE T, MEREMEAZFNTNULDOEK
10cmEH DEMAFEEINT WS (Lienkaemper & McFarland, 2017; Lienkaemper et al., 2016) . —4, H
AIEAETIE, TNETRBITANYDMEME L TERERIN/-Z &AW, BENICI974FFEHE
HHE (M6.9) AERIGETE IC T 2O IR DGR, HER 2 FFIC7-26mmORMITRY A e
INTWVWEDATHD (BIR - KE, 1977) . 7o, FHSARDSIIFAIIIEE - &/ OMERWICEERSH
ICRMIARNYDPERINTWSS, R TERANTZ 2hRERB DO NG, [FAELAHIE] ITRbo 7
HEAMBRITHZLRRVIRYISREEL TWEERERE, SEOMEFEZAMIT2IATEETHY, KK
EXEORPAMICEFE T 208NN H 5.

BIEE : AFARICAVEALOS-27—41d. ALOS-2PI7O0Y 7 b (PIN0.3183) Db &, JAXAL W iRHtA
65D TH .

3k : Lienkaemper & McFarland (2017) BSSA, 107, 1082. Lienkaemper et al. (2016,) SRL., 87, 609. #E[R
I (2016) BAMMKRERFESKREE. R - K& (1977) hEREMFEFRIERS, 6, 105. FEED

(2018) iﬁiZSEﬁ?ﬁi{tE%E’é‘iz.f;fﬁ.’aéﬂ’]@iﬁl*ﬁ%%ﬁﬁ%ﬁ%%. Pollitz et al. (2017) GRL., 2017, 44,
8795.
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SN 201744858 BY
1. RITRULRERENIHR, )KL BERR. BEIFRBISH 2016). b) HBREITERET NIRRT AT

BRE. QHBERDT OV VIROEN, d) 1 FEOT Oy 7IROZEAL
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Room C | Regular session | SO8. Earthquake physics

[SO8]PM-2
chairperson:Naofumi Aso(Tokyo Institute of Technology)
Fri. Oct 30, 2020 2:30 PM - 3:30 PM ROOM C

[S08-01] Quantitative comparison between the radiation-corrected EGF and the
conventional EGF
ORitsuya Shibata', Genki Oikawa', Naofumi Aso', Junichi Nakajima1, Satoshi Ide?

(1.Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2.Department of

Earth and Planetary Science, University of Tokyo)
2:30 PM - 2:45 PM

[S08-02] Initial rupture process of the 2018 Hokkaido Eastern lburi earthquake
inferred from 2D/3D source imagings
ORyo Fujimoto1, Masanao Komatsu', Hiroshi Takenaka' (1.Graduate school of natural science
and technology OKAYAMA UNIVERSITY)
2:45 PM - 3:00 PM

[S08-03] Physical mechanisms of the 2017 Pohang earthquake, South Korea
OToshiko Terakawa', Wooseok Seo?, Kwang-Hee Kim?, Jin-Han Ree® (1.Graduate School of
Environmental Studies, Nagoya University, 2.Pusan National University, South Korea, 3.Korea
University, South Korea)
3:00PM - 3:15PM

[S08-04] Time dependent changes in aftershock activities of the 2016 Central
Tottori Prefecture Earthquake revealed by dense seismic observation
OYoshihisa lio', Satoshi Matsumoto?, Joint aftershock observation group of the Central Tottori

Prefecture earthquake (1.DPRI, Kyoto University, 2.Institute of Seismology and Volcanoloty,
Kyushu University )
3:15PM- 3:30 PM
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Quantitative comparison between the radiation-corrected EGF and the
conventional EGF

*Ritsuya Shibata', Genki Oikawa', Naofumi Aso', Junichi Nakajima', Satoshi Ide?

1. Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2. Department of Earth and Planetary
Science, University of Tokyo

WA vN—Y 3 VIIERBROBEBREAFMICHET 2FEE LTECRAVLONRTWS, ZOREA
N=Tavix, J)V—VvEHEBYEEEEEcaOYR)a—v3Y bfiﬁiéﬂé’“ﬁi&ﬁxfﬁﬁﬁﬂ&ﬁ/%ﬁ
B93770-—FThY., TOREREEZR/NMNTELORKZNMBOBEBRTY TTEDBYEERFN_F
BICKRDBDH—BMTH D, TOEE, JY—VEHE LT, RELAEZEREEBEL) SERMICKDOONE
1) — 2 BE% (B Z IEBouchon, 1981; RE, 1985) 2B\ 38 L., EETRELLZBEHFEDOA WX LDHMED
SR = ARERAN 1) — 2 BAEK (B 2 (X Hartzell, 1978)& LTHW35E0H 5, BRI ) — U BEHIE. EED
BHLEEBEOHEAHATESZ—AT, MBEDOERNTAIEVWI EP A A I LOFELUENERIN D
7=, BITHRETHAHEDEREEICRKEE LU A DZXLDHEINEE LAITNIESEBRATELRVWEWVS R
mahH B,

LHOLAars, ERHMOBHEICKECES T 2HAUANEEORBENMIZITHRETHNIL, BREMEP A H=
ALWZVERZMEDRETEHE, BMENRY—VOHEABELALTT) —VERBRE L THWSIENTE
LEREMEDH D, FITAFRTIE, BHAUN—C a3 VORI —V A2EEBELE-RBINS ) —VBERE B
WA v\ —o a v FEERREL. BmEREARBVWTTR N 217272, BEARNICIE. RREHREZIRE L

T FHAEE— AV I TV YILOBEHRLNS., WRETIHEQ/NBETOREY LRBRINS ) —VBEICHAL
DHEICD W THERI A RET/ 84 — >~ (Aki and Richards, 2002)25tE L, ZDAEBEWTPHE - SHIE - SVIK
DENETNICDWTERRBICHEZS IR o7,

Br X OFFE%E. AE(target event) & RERINS ) — VB E L THW B HE (reference event) DIERKT
ERWCZERTAMIERLE, TOEBRT A MTIE, BE/RY —2 2HIE LR ) — VBERERF
E)EAWEBEEHELRVWRERNS ) —VEBMRFRZAWVCEEOHERE., SHEOERMEBEE X A
=L, BAEOREDHRENALCERETHELE, B2 FIORTETRICTTIOLE@Q2ZhEThiladabh
H729D2DT —RICDWVWTENEFN200E§ D WR L 7=,

(Dtarget event & reference eventD ERE DEEHE(A)ICDWTA =5km, 5<A=10km, 10< A= 20 km®D
35—

@target event & reference event@ A H U A(O)IZDWTO =15F, 15< 06=30%E. 30< 6=60FE®D
35—X

EER#IE & L TIMA200T (LB IFHY, 2002) % {R7E L. target event& reference event®;E S (£ T9.99km&
L7z, target event& reference event®EBimRFILk7 7)) &/ —< 3 > (Zhu and Rivera, 2002) = W TEE L
fco F7z. targeteventtreference eventDE— XY hY 4V =ZF 21— RIFALEELTHY, #HEIND
E—XAVME(ETINRSA=F)KTICRBIETTTH B,

DUTOEIE, LR LA9DDHy—RZT &I, 200U Y TILDAVNR—UavDE—AY MNEODFHEETRLE:
EDTHD, ET—RIIDOVWT, AL ODNFAEDERRNICARZLIICH Y FILEERKLTWVWS, EEEHDODH
. ZhENHRENRY—VEBELAFFEEBELAWVERERICLZ/BRODBERLTVWS, K<
BoltV—VIEHEEINIZE—AY MEA0.7T~1.3DEHETH Y. cor:. noncor:DRICEINHEILZEN
TNHFEREREFEDIBHRVWY —VICAEEIGERLTWS,
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BT ANDIER., ZL DT —ATHHPNRNY—VDHEICLY E—XA Y MEABESI Nz, LHOLAEDNS, K
MRETIEEZEDHCDOVWTHHFNNY —VOFEETHR>TWE—AT. BERRAICITEER & IFER K8
HROEBHIREZRERECRITEDNFELET 572D, Z<DY YT TIREE—A Y MEATERICT & E A SR
W ENbot, FZT. AFRTIE. BT —RICDVWTHRALERL T, 8BNS —VvEHKE LTHAW
32 ENFYLEEALRET L7,

a) 0 =15°, A <5km b) # <15°,5< A <10 km c) 0 =<15°,10< A <20 km
110 60 45
@ 1001 cor:92% 50 cor:78.5% 40l cor:68%
g gg noncor:97.5% noncor:77% 351 noncor:32%
>
w 70 40 30
G 60 25
= 30
o 50 20
2 40 20
1S 15
S 30
Z 20 10 10
10 5
o= 0 0 =
0 02 04 06 08 1 1.2 0O 02 04 06 08 1 12 0 02 04 06 08 1 1.2
d) 15°< 6 <30°, A <5km e) 15°< 0§ <30°,5<A <10km f) 15°< 0 <30°,10< A <20 km
60 50 45
1) cor:82% cor:71.5% 40+ cor:63.5%
S 501 noncor:77% 40 noncor:50% 35 noncor:19.5%
@ 40 30
kS 30 30 25
3 20 20
g 20 15
p= 10 10 10
5
0 . . - 0 : . . . - 0 . : - - -
0 02 04 06 08 1 1.2 0O 02 04 06 08 1 12 0 02 04 06 08 1 1.2
g) 30°< 0 <60°, A <5km h) 30°< ¢ <60°,5<A <10 km . i) 30°< 0 <60°, 10< A <20 km
45 45 40
@940 cor:65.5% 40 cor:65% cor:54%
$ 35 noncor:12% 35 noncor:14.5% 35 noncor:4.5%
@ 30 30 30
o 25 25 25
@ 20 20 20
E15 15 15
210 10 10
5 5 5
ot = ot o
0 02 04 06 08 1 1.2 0 02 04 06 038 1 1.2 0 02 04 06 038 1 1.2
Moment Ratio Moment Ratio Moment Ratio
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Initial rupture process of the 2018 Hokkaido Eastern Iburi earthquake
inferred from 2D/3D source imagings

*Ryo Fujimoto1, Masanao Komatsu', Hiroshi Takenaka'
1. Graduate school of natural science and technology OKAYAMA UNIVERSITY

2018F9H6RIL/EEAEIRRE A EERE T 5MMAG.7 DHEANFELE L1z, KR TIEY —RAM X = V7%
(Takenaka et al, 2009, EPS)& A\, HMEROMIREDREREZEEN S, MEHOKIRERAHET 5,

CDMEIIEREEDOTEECRENHIERTH DD, ZORBBRLERTHEZEEIOND, T
TIELHIC, WIEBRROHMEICHBEIDIREEAVESE LAWVWIRTDY =R A=V U JEk%E, REHSL4VE
ISR LGB L, RIS, SRFIBREREROMB/NS X —9 2EITRE L. £M286°. 1BRI48 DI
BET2RTDA A=YV T aERE L, BTICIISRF. LBE. HLIRHOEESRA S, BHXRZRMHE
FTDK-NET, KiK-netfjllm CRERINNRE R EHEED Lz, BEREO L TEIKRD DPKERS % H
Lze £, BRIEISET—TIEERALIEL2.691°, HiE142.007°, FE37.0km)EFA L,

REDNLAWETOIRTA X —Y VT DORER, HENSNIWLUEIC, BIROILFED 5SmSR THRIEED
BWEIEN R ONc, TDIRTA A=YV VT DFERIEK[KTHEREHRBREOILEROHE & BB T
Holo £I T, INEWBEAMERELZ2ZRTDAA -V VTR L, ZTORR, ALK EEEISH
SWLURICEROILAELNSMAEAAMT, NMABEORESLBEENARONL, ChODERLY, RERICER
DBIEN > TV LIRIENRE L SH3MRIC, BEROLENSEAARMTRERIANY Z5| SR LA CH
EENhd, CORROIEENSEEARDRMNREDKE LB, IRTOUAEELIHRICE T 2ERA
RIDOENDKRE REFDOFEEATML TWDS,

HEE BB ERMARAADK-NET, KiK-netRUKKF. LiBE. MIRHOBRERUT -9 =FEALE LK,
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Physical mechanisms of the 2017 Pohang earthquake, South Korea

*Toshiko Terakawa', Wooseok Seo?, Kwang-Hee Kim?, Jin-Han Ree®

1. Graduate School of Environmental Studies, Nagoya University, 2. Pusan National University, South Korea, 3. Korea
University, South Korea

IR (RAY) #ER, 2017F11B 158 ICEERRAOBET = BRICEE LPHREEBE (M 55) TH
3. TL—FERHLOSHEMULBNAZEEICEWT, ZOXRVHRBRAOHEIZ2016FEEMNE & HICEER
HABE ERRABOMETHY, BEMRSICHERATRIBERGHELEIZEILE. LI, ZOKKHKEOD
WEIF, BEER OV M LTEDOSNTVWHIEMEZRROREFFRNTHRE L. DD, ZDH
B, BRETTHLL—BUEESHISEREILTEEEDHTVS. BEERFICEYHERES ICHEBSI N /-ERER
AEEI, FMAREE - FRAEIC, 2019F38, ZOMEFMBRRICE 553K (RAOE : PX1:27.2
MPa, PX2: 89.2 MPa) W"ERETHREL/ZEDTH 3 &iEMmfTIF7= (Korean Government Commission, 2019;
Ellsworth et al., 2019) . ZO#EHROSEEELRIIL, SEHEHEAKO0.5 km?E W D BRTBIAEKIER GEK
HOBEZFE : 42 ~43km) 2BRICEELIZEWVWIEETHS. LHL, EBRETOBERREEL IV
P, REICHCGERAMEBFHOIRE A H =X LIE L < HH > TULARL,

ARRTIE, MEOADZXLBHOOBNIGEHRRAEZEHET 22 DOWBTEEL T, ZOMEDOR
EANZAL%ERT D (Terakawa et al, 2020) . 9, Kimetal (2020) IC&LZ91EDHED XA H=X
LR (F—4HAME : 2017F11H158~2018%F3A18H, #iE2ME, &AE, RKRESSME) 27—%

12, CMTF—%4 A v/N—< 3 V% (Terakawa and Matsu’ ura, 2008) IC& W, BRISEDE (e : 14
km, FEdb : 11 km, SR : 7km) DISHIFO/NRY =V A#TE Lz, MRIBOENIBIERAEERHEOET N
BRCHEIN, IHISHERERERMOLYRWERE (6~20FM[) OF—492RAVERAI Y=Y 3y
D#ER (Changetal, 2010; Soh etal., 2018) & &< —HT 2. KARTHW T —YDKEDIIRETH
%0, HEMERE CISABONRY —VICKELRELEIRSNAWVWT &IE, EREOERBANISAETEIC
HERTEEICRKEWLRIICHDZEERBT S, £z, ZOBRNGOEHEIE, AEAADKABE LT
BY, 714VEVEBTL—MNDLIFAFEFINEBED SHBEMULEBNA-EMDISNSETRT 2REEATH
&R L, REEKZRE.

RIZ, ZORHGERTREBTOIRHEREINEICE Y #HE I NZERGHOE (0.4) (Hofmannetal,
2019) #EIZ, BLT—9ty "D SMEXND=ZXALNEY F 7 14—% (e.g, Terakawa et al.,, 2010) IC&
Y RIBE DTN LBEHREESEHE L. EROEEICE, FKFOBOSMEICE—7 2F DBKR
RKEOEFEWAHY, ZRRERREE (OFRKENSDBBRESN) 18 t3MPaTH 7. IhIFFKICKL D&
AITOEDT/10REICHE L, BKENSDBBENEBHEE EFHKEDETHKZE LLERTE (BERRE
EREC) TlEC=0.12&%%.

SHIEMERED A D=X LRI, EM227E, EMN75E, IRYFI43EOUMER I 2 ST ERTIMEYS
1T THo. COWER, BREDQHAGZICNT 2HEEAOMBEICEVAZTHY, +2LBEMIEHEE
BRLADS, FERHADBEWEDHITBYICK WHIETH 7. BHNICERETOEKRRAEDRERREZHR
Rfc&Z 3, FMIEDREDSABDOHRET THEBRAEEL NILAEMT 2EANR SN, 20D, BERRE
FEERZEISHED L, XEREDSSKERE THAKEICRS I &b 27, AEDMBREDETEIXHNT

MPat REE 6, CNIEBTEEDBHEREICHIST 2ASMETHS. ZOKERIE, FKNHEMED
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