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Characteristics of strong ground motion generation areas inferred
from fully dynamic multicycle earthquake simulations
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There is vast evidence that the fault regions that generate short-period and long-period wave radiation
during a given earthquake can be spatially distinct. The most direct observations of this phenomenon
have been obtained for large subduction earthquakes (e.g. 2011 Mw 9.0 Tohoku) for which the high
frequency ground motion radiation has been detected in deep regions of seismogenic zones, while
long-period ground motion are in shallow regions. In contrast, for moderate-size crustal events (Mw6-7)
kinematic finite source models reveal that regions of large final slip (long-period generation areas) and
regions of large peak slip velocity (short-period generation areas) spatially coincide. The phenomenon
does not appear to be systematic for large Mw8 earthquakes. This feature has important implications on
procedures adopted for the prediction of strong ground motion and need detailed study.

One plausible explanation for the discrepancy between short-period and long-period generation areas is
based on the spatial heterogeneity of stress and strength (frictional parameters) along the fault. In
fundamental models of earthquake dynamics, high-frequency radiation is generated by abrupt changes of
rupture speed. High frequency radiation is also enhanced by short rise time which can be controlled by
heterogeneous frictional velocity-weakening.

One fundamental goal of dynamic source modelling has been to design a class of spatial distributions of
friction parameters that can be tuned to reproduce the statistical features of past earthquakes. An
inherent difficulty in this effort was that stress and strength heterogeneities cannot be prescribed
arbitrarily as was done in earlier work. Their inter-dependence must be consistent with a mechanical
model of deformation and stress evolution over the longer time scale of the earthquake cycle. Failure to
account for such mechanical correlations leaves the modeling framework so unconstrained that virtually
any outcome is possible with sufficient tuning. For this reason we have developed the software
infrastructure to simulate multiple earthquake cycles with rate-and-state friction, in which we solve
consistently for long and short time scales of the earthquake cycle, combining periods of quasi-static and
fully dynamic deformation.

With the benefit of the optimized software framework, we run simulations of a M8 vertical strike-slip fault.
We associated the slip weakening Dc distribution with different degrees of fault maturity. Large variations
of Dc represent immature faults and lower variations of Dc represent mature faults. We impose a
lognormal distribution of Dc that correlates in space and defined two fault cases where fault case 1 has
lower Dc variability (sigma = 0.25, mature fault) whereas fault case 2 has larger Dc variability (sigma = 1.0,
immature fault). We examine the distinct locations of areas of large slip and large slip velocity. The
analysis of the discrepancy of short-period and long-period generation areas has been supported by
analysis of other dynamic quantities, including rupture speed, rise time and general attributes of
band-passed filtered slip velocity time histories. With simulation results at hand (for peak slip and peak
slip rate distributions slip see example below) we conclude that asperity area and high slip velocity area
tend to be similar for Case 1 (mature faults), but occur in different places for Case 2 (immature faults). We
found that high slip rate areas correspond to short rise time and high rupture velocity areas.
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An M, 6.5 earthquake occurring along the Nankai trough is thought to be a thrust-event on the plate
boundary between the Eurasian and Philippines Sea plates, where future mega-thrust earthquake is
expected (e.g., Wallace et al., 2016). Since this type of earthquake with moderate-to-large size is very rare
in this region in the last half century, it is a good opportunity to investigate the source characteristics
relating to strong motion generation of subduction-zone plate-boundary earthquakes in the Nankai area,
southwest Japan.

We collected from near-source strong motion data recorded by accelerometers at cabled sea-floor
stations of Dense Oceanfloor Network system for Earthquake and Tsunamis (DONET1) jointly operated by
NIED and JAMSTEC. We also collected records from Long Term Borehole Monitoring System (LTBMS)
installed within accretionary prism underling the Kumano sedimentary basin at a depth of 904 m below
the see floor at site CO002, which is operated by JAMSTEC. In addition to offshore stations, we collected
strong motion data from velocity-type strong motion sensors (VSE-355G3) recorded at onshore
broadband stations in the Kii peninsula belonging to the F-net of NIED and those recorded at a station in
Shionomisaki installed by DPRI, Kyoto University.

Beside the M,,,, 6.5 mainshock, there are several M3 class aftershocks on the day of the mainshock.
Firstly, we analyzed source spectral ratio between the mainshock and an EGF event to obtain the corner
frequencies and the source scaling parameters for both events. We referred to the relocated catalog by
Wallace et al. (2016) for the hypocenters of the mainshock and aftershocks. Then, we estimated the
source parameters of strong motion generation area (SMGA) of this event based on broadband strong
motion modeling by the empirical Green’ s function method (Irikura, 1986; Miyake et al., 2003) using
both offshore and onshore strong motion stations. We will compare the source characteristics of this
event with those from subduction-zone plate-boundary earthquakes in northeast Japan to discuss the
regional difference in source characteristics in terms of strong motion generation from plate-boundary
earthquakes.

Acknowledgements: We used strong motion data from Dense Oceanfloor Network system for Earthquake
and Tsunamis (DONET) jointly operated by NIED and JAMSTEC, Long Term Borehole Monitoring System
(LTBMS) of JAMSTEC, F-net broadband seismograph network of NIED, and DPRI, Kyoto University.
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*Ralph J Archuleta’, Jorge Crempien®’
1. University of California Santa Barbara, 2. Pontificia Universidad Catolica de Chile

The UCSB method simulates earthquakes as heterogeneous kinematic ruptures to produce synthetic
broadband ground motions (0-25Hz) for 5 M 8. A Kostrov-like slip-rate function is specified at a dense
number of points on a finite fault. Each slip-rate function is specified by the total slip, time to reach the
maximum slip-rate (peak-time), the total time of slipping (rise-time), and a rupture time, i.e., the time when
the point first begins to slip. The rupture time is related to the local rupture velocity. The slip, peak time,
rise time and rupture time are all characterized by their own marginal distribution (one-point statistic),
and each parameter is correlated with the other. The heterogeneity of the slip distribution on the fault is
determined by filtering white noise with a Von Karman wavenumber power spectrum. The Von Karman
spectrum is determined from a correlation length and a spectral decay parameter for length scales shorter
than the correlation length. The other kinematic parameters are also heterogeneous with different decay
parameters--each functionally related to the decay of the slip. With a fault area and seismic moment
(magnitude) the only remaining free parameter is average stress drop. The code will iterate on the
kinematic parameters until the moment-rate spectrum of the simulated earthquake is similar to a Brune
spectrum, with a low frequency level corresponding to the seismic moment and the corner frequency
corresponding to the average stress drop.

We separate wave propagation at 1.0 Hz into low- and high-frequency components. The low-frequency
ground motion is propagated using either a 1D or 3D velocity structure. The high-frequency Green's
functions are computed for a layer over halfspace. The high-frequency amplitude is modified using the
quarter-wavelength method using the detailed 1D velocity model of the velocity structure. The resulting
high-frequency Green s functions are then convolved with scattering functions, which are consistent with
observed regional coda waves. We then merge the low- and high-frequency ground motion by stitching
them in the wavelet domain. It is important to note that in the UCSB method, both the high- and
low-frequency ground motion comes from a single source description even if the wave propagation is
different.

We have successfully validated our method against well-recorded data produced by earthquakes in
different tectonic regions such as California, eastern United States, and Japan. The validation metrics are
bias between observed and synthetic acceleration response spectrum and direct comparison with ground

motion prediction equations.

Keywords: Ground Motion, Earthquake, Heterogeneous Rupture
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On 25 April 2015, a large Mw 7.8 earthquake occurred along the Main Himalayan Thrust fault in central
Nepal. The epicenter was near the Gorkha region, 80 km north-west of the Kathmandu Valley, and the
rupture propagated eastward from the epicentral region passing through the Kathmandu Valley. We have
installed a strong motion array observation (four sites; one rock site and three sedimentary sites) in the
Valley, on 20 September 2011, to understand the site effects of the Valley. We discuss the characteristics
of near fault strong ground motion in the Kathmandu Valley during the 2015 Gorkha earthquake based on
the strong motion records captured by this array.

The horizontal velocities waveforms on sedimentary sites are strongly affected by site amplification due to
soft soil deposit and valley response (Takai et al. 2016; Galetzka et al. 2015). The velocity waveforms for
the N207E (fault normal direction) and UD components observed at the rock site KTP show the
distinguishing velocity pulse ground motions. They show a single-sided velocity pulse with a width of
about 6 s, while the N117E (fault parallel direction) component show a double-sided pulse with a period
of about 10 s. This N117E pulse is considered to be effect of along-strike directivity (Mavroeidis and
Papageorgiou 2003), and the pulse shape was explained by the joint inversion result for rupture process
(Kobayashi et al. 2016). The ground velocities at KKN4 obtained from the high-rate (5 Hz sampling) GPS
record (Galetzka et al. 2015) have the similar waveforms as observed at KTP, while the amplitudes of the
KKN4 velocity pulses are about 1.4 times larger than those of the KTP velocity pulses; KKN4 is a rock site
located northwest of the Kathmandu Valley.

The Kathmandu Valley is located at a very close distance (10 km) to the rupture area and the estimated
large slip areas exist near the Valley. Furthermore, the displacement waveforms derived from the velocity
pulses for the N207E and UD components at KTP show a monotonic step. These facts demonstrate the
observed velocity pulses are effect of a permanent tectonic offset (Mavroeidis and Papageorgiou 2003). If
the records are affected by the permanent tectonic offset, the velocity waveforms are similar to the
slip-rate functions (Hisada and Bielak 2003). Galetzka et al. (2015) estimated the regularized Yoffe
slip-rate time function from the vertical velocity waveform at KKN4 by forward modeling. They also
showed that the estimated slip-rate time function well explained the vertical velocity waveforms at two
stations in the Kathmandu Valley. We confirmed that the estimated slip-rate time function well explained
the vertical velocity waveforms at our four stations. It is interesting to extract the slip-rate time function
from the observed records without waveform modeling. We made a trial of extraction of the slip-rate time
function based on the low-pass filtered acceleration waveform for vertical component at KTP; the cut-off
frequency of the filter is 0.3Hz. The velocity and displacement waveforms obtained by single and double
time-integration of the low-pass filtered accelerations show the velocity pulse and the monotonic step,
respectively. We also confirmed the Fourier spectral shape at the low-frequency range (0.02-0.3Hz) of our
low-pass filtered acceleration waveform is similar to that of the differentiated Yoffe slip-rate time function
estimated by Galetzka et al. (2015).

Kamai et al. (2014) developed an empirical parametric model for the fling-step components based on an
extensive set of finite-fault simulations. We compare the width of the velocity pulse (about 6 s) observed
at KTP with their regression model of the period of the fling-step pulse for the reverse fault. The width of
velocity pulse at KTP, is nearly the same as the median value of the regression model by Kamai et al.
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(2014). This means that the Gorkha earthquake with Mw 7.8 is normal one with respect to the fling-step
motion.

Keywords: Fling-Step, permanent tectonic offset, Site Amplification
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Long-period strong ground motions near the source fault of the 2016
Kumamoto earthquake
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1. Aichi Institute of Technology

Introduction

The 2016 Kumamoto earthquake with Mw 7.0 occurred at 01:25JST on April 16, 2016 along the
Futagawa fault zone and the northern part of the Hinagu fault zone. Surface breaks caused by the
mainshock were found associated with Futagawa-Hinagu fault system by field surveys. Near-field strong
ground motions with high accuracy during the 2016 Mw 7.0 Kumamoto earthquake were recorded by the
NIED strong motion network (K-NET and KiK-net) and the JMA and local-government seismic-intensity
network. In particular, two stations at Mashiki Town-Hall (MTH) and Nishihara Village-Hall (NVH) were
located within 2 km of the surface traces along the Futagawa fault zone. The ground motions of the 2016
Kumamoto earthquake were well simulated using a characterized source model consisting of strong
motion generation areas (SMGAs) based on the empirical Green’ s function (EGF) method except the
very-near-field ground motions at MTH and NVH. We attempt to simulate the very-near-field ground
motions with fling steps taking long-period generation areas (LMGAs) above the SMGAs into account.
SMGA model for simulating strong ground motions of the 2016 Kumamoto earthquake

Many studies of slip distributions obtained from the waveform inversion of the strong-motion data for this
event have so far been published (e.g., Asano and Ilwata 2016; Kubo et al. 2016; Yoshida et al. 2016). The
rupture area and asperity area were determined based on the slip distributions obtained from the
waveform inversions of the strong motion observations. Irikura et al. (2017) found that the relationship
between the rupture area and the seismic moment for this event follows the second-stage scaling relation
within one standard deviation developed by Irikura and Miyake (2001). Characterized source models with
the SMGAs are estimated, based on the slip distribution models of Yoshida et al. (2016) and Kubo et al.
(2016). There are found two best-fit source models, both of which show a good agreement between
synthetic and observed motions (Irikura et al., 2017). One is Model A with three SMGAs from Yoshida et
al. (2016) and the other is Model B with a single SMGA from Kubo et al. (2016). The SMGA of Model B is
located around a center of the three SMGAs of Model A. The combined area of three SMGAs of Model A is
nearly equal to the area of the single SMGA of Model B. The ratio of the SMGA area to the total rupture
area is 0.22-0.24. Then, the stress parameter of each SMGA is about 14 MPa.

Long-period ground motions at very-near surface-fault stations

The ground motions at MTH and NVH show clearly the fling steps as shown in near-field ground motions
during the 1992 Landers earthquake (Hisada and Bielak, 2003). The fling effects are dominant in the slip
direction only in the vicinity of the surface fault and are negligible for buried faults, because the near-field
terms of the Green’ s functions attenuates rapidly with distance from the fault, r, as the order of (1/r°).
Therefore, the effects might have a strong influence on the ground motions at MTH and NVH, whereas
less on those at KMMH16 and KMMOOG6. We estimate the ground motions at MTH and NVH putting a
long-period motion generation area (LMGA) between surface fault and the top of the seismogenic zone
above the SMGA. We assume a long-period (about 3 s) modified-ramp-functions as slip velocity time
functions on the LMGA, because the slip velocity time functions from the inversion results are expressed
to be a bell shape near the surface fault, while they are Kostrov-type on deeper SMGAs, as shown in Kubo
et al. (2016). The location of the LMGA is put near large slip from the inversion results. The area of the
LMGA and the peak velocity of the slip velocity time function were determined through comparison
between the synthetic and observed long-period motions. The synthetic ground motions as a sum of
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ground motions from the SMGA and those from the LMGA agree well with the observed motions with fling
steps.

Keywords: 2016 Kumamoto earthquake, strong ground motion, near-field ground motions, lomg-period
strong ground motions, fling steps
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After the 2011 Tohoku earthquake, the Japanese government re-evaluated the source regions of
potential megathrust earthquakes, leading to new seismic and tsunami hazards that need to be assessed.
The long-period ground motions, which may affect tall-buildings and critical structures, need to be
carefully simulated. Deterministic numerical simulation of long-period ground motions are currently
widely applied for both crustal and subduction earthquakes. However, the period-range is limited
between 1 to 20 s and 2 to 20 s for crustal and subduction earthquakes, respectively, due to the accuracy
of the velocity structure models. As an alternative approach, ground motion simulation using the ambient
seismic field (i.e., seismic interferometry) has been proposed.

Finite fault application is necessary for ground motion simulations of large magnitude earthquakes.
Denolle et al. (2014) demonstrated the finite fault application of the ambient seismic field by simulating
the ground motions of earthquake scenarios along the San Andreas fault. Simulated ground motions tend
to over predict the ground motion obtained with physics-based simulations, indicating a possibility of
large ground motion variations. Viens et al. (2016) showed a good agreement between observed and
simulated ground motions for the 2008 Iwate-Miyagi earthquake. Surprisingly, the point source
assumption shows a similar performance to the finite fault assumption as long as the period range is
longer than 4 s. Another alternative is to convolve the source time function of the large earthquake with
the Green's functions retrieved with a station located close to the earthquake source. We validate this
approach by simulating the long-period ground motions (T > 4 s) of the 2007 Chuetsu-oki earthquake. Up
to now, these techniques have only been applied to crustal earthquakes. With the recent increase of
offshore continuous observation systems, such as the S-net, DONET, and JMA networks, the application
can be extended to subduction earthquakes with finite source modeling using offshore-onshore Green's
functions. The ambient seismic field has a potential to overcome the current limitation of velocity
structure modeling, especially for shallow oceanic soft layers. However, some issues still need to be
solved, such as the Green's function amplitude calibration, the earthquake depth limitation, the period
range limitation, potential azimuthal variations, and seasonal variation.

F—7—F EETHE BRIE. BEBHYIaL—vay

Keywords: seismic interferometry, finite fault, ground motion simulation
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Dynamic Rupture Simulation of Near Fault Ground Motions for Surface
and Buried Faults: Comparison of Dip Slip and Strike Slip Faults
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Too BEMTIZ3RITESD A (Kase and Kuge, GJI 2001) & BV, MIBEICIETANY FEOERERA %R L 7%,

INSDOBTFREOETCERNRERIREZEE T % &, HMPMBEOHEREIEIMWG.8, HhERETE I
MwB.IN B SN, MTBERAABDERI EEXsh=2km)DBRKEEALEKTDE, 7YV ITRTY TOR
2 (5] 2 I¥Hisada and Bielak, BSSA 2003)IC & W) HhRkETE ' B L W E K ARERBA R L, —
. MTEERARDXsh=2kmDRRKRE (FHFAMENKEZ K RBMEALH Y. FFiICd0E5KEL (7.5
MPa), #EARRIRIE % R D ICERE(H=10.0km) L7=35E&1E,. 40 ERIBERBDIROERDRICE Y X ELFEER
lBERIEREL D7,

B Z R & LMBRIENN(2016)ICL 2REID DB, Xsh=2kmDHERFEERBMFICAKET K RBZDIET
BAOHBERAEE LBAIDETETH o7, IhoEVWTNEHMRBENMAMBICEEATRE WMER%Z
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~LTW3,

BLE, Xsh=2kmICBB LN ETORFREREZ LD &, BITNHBOMBER ARDORARE FiHhh
BIENKE 22D, ZRUNEHRBARZ K AZMERANR ONL, BE. Xsh>2kmId#E T N & Hikf
BORABICEWTHFMEDR KEENMRTEL W RKELRBMEAEZRLTSY., BEMNSPPHNZS
DECEFNDEE (ZE D < Somerville (2003)%Kagawa et al. (2004) DERAIEF S EE L TWS,

ERD T EREIIRBEODINTA—FIDEREDLEAICKELIKET 28EETHY . SEOFEHETITH
RIBHIREL RBZERIBONLD, SSHICKREIIVDETH D, ARFTTHWAEE & hRMED TS
JHMEDEWICDOWTIE, SELERERICEDVWTEEL TVLWELL,

(E4iEE) FEXBMMASMERN - A FEL. RREAKRE - KFETHEILEERIRREZWVWEEL
7=

F—T— R BAZHMEETTIV. HREE. HPirE. BRI GERE. EH

Keywords: Dynamic Rupture Simulation, Surface Fault, Buried Fault, Near Fault, Ground Motions
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Characteristics of Near-Fault Ground Motions during the 2016
Kumamoto, Japan, Mainshock

SHEmEL RE AL
*Tomotaka Iwata', Kimiyuki Asano'

1. REBRZEBA KRR
1. Disaster Prevention Research Institute, Kyoto University

During the mainshock of the 2016 Kumamoto earthquake, which caused the surface rupture, strong
motions (JMA seismic intensity of 7) at Mashiki town and Nishihara village were observed near the surface
rupture. We carefully integrated the observed acceleration records to velocities and displacements with
correcting the base-line change in acceleration records, which would be caused by the effect of tilting of
the seismometer. The corrected observations show large permanent displacements, which include
near-fault terms. The amounts of permanent displacements coincide to geodetic observation results. We
discuss those ground motion characteristics and compare those with other near-fault ground motion
records.

*—0—F : BEEERES. 2016FRAE
Keywords: Near-source ground motions, The 2016 Kumamoto earthquake
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201 6 BEAMMEDIFMHILERET I —BREERENOERHEED =D
I

A simplified source model to explain damaging near-source ground
motions during the 2016 Kumamoto earthquake

‘iz E . RIR BN
*Atsushi Nozu', Yosuke Nagasaka'

1. BB B FURT

1. Port and Airport Research Institute

AR TIE, 2016F4B16H 1253 T2 ICRE LARBEAMBOXRE (M7.3) Z20Re L, BRALTH
EORELEFMTCOMEEZHET SR EEENE L THEEERETIVEERLE. TOKE, BRA
EICERBBENE LTV S EBET~FEREM ICH T TOMMB TOMEE 4 BEICHER TCE2ERETILET
52 HE—DEBESFHEE L. BFOFEICIKMEERERN S ) —VEHE (HGfEM, 1998 ; HFiE-&
£, 2008 ; FiEfth, 2009) ZAWZ. FLWEIERGEIUTOY A MIRBEIhTWS
(http://www.pari.go.jp/bsh/jbn-kzo/jbn-bsi/taisin/sourcemodel/somodel_2016kumamoto.html) . #ERK
LEERETIVORET—YIELEY M MDOSAFTES.

COMEOERFEADLEELDOHICTYT. HMPDORAMIEERA v N\—Yay (52 - Rk, 2017) TH
WrEm (RE40km, 1@20km, FEM52°, ERAI6") ZEXMICEFTLILEDTHS. KA~
N=TaVDRER (ETOH) IC&3E, [IRTREROER (BIERER, KOKE) KU H15kmiF LR
BUSHEFICTARY EITRYBFEEDREZVWEE (ARTIET7ARY FTA43EMR) NMEFEELTVWEEEZ LN
5. ZOMEDE, BREGOEKE (MOKMMH167%4E) TIXEEHTIMEEDOHRSDEL < S L /=thEZEE)
PERlISh, BEABRHEZELS LA, LHALALS, WEREREBRITS S VCLEEOT7AR) T143&D
MEREGRIOHIMT 2L, MBETOMENIIR L THREIENER >TZONTARY F43DHIETHZ &
FEEZIZC W, —A, JVIERAIOMIETIET AR 574 30BIEOHENKEN >LEEZALNS. TRAD
5, BRMOEOMEBENIIZRETE & OMERRICIGCTAREKER>TWEEALNS.

AR OWRUMIKICHWTIE, BIEDOHAR (FE - RE, 2005) TRARI MLy NR—=Tavit&dH4(
NERFEDFEMAA T ThNTHY, SEIEIhEZBWE. £ L, KMM0O06IZDWTIE, H4 MEIERFEDT
AT HhNARFEHDRICBERINTWE -0, BT o201 NMEESMHE
(http://www.pari.go.jp/bsh/jbn-kzo/jbn-bsi/taisin/research_jpn/research_jpn_2016/jr_48.html) %L
7=. £/, KMMH16IC2WTH, FILWF—4ICEDWTEHBTHEE T o724 MEEFEEBA W, &£
L, WIFNDIZFEEHBDY A MEBFHEICIIRENDEWZIRSNARD o7, BEN/NRE EMENTRET
I&, KBRKRZDVIV—THEA S DIEEETIE L2/ EEARESKICE DOWTH 14 MEIERE % 51 L 7.

MIARFFMEDFHEICIE, SHRMIRICSH L THRIFEEEALEEIONDE T AR 714 (FZIFKMMOO5IZxF
LTRT7ARY T 43) OELS TRELALFNMIEZRRL, ZOMBERFEIARNEOMBRMELEUL TV
ZEEBBELEZETHVWTWS.

ERL-RHMEEERETILVEATORICRY. 7ARY T 11, BHAVNN—=YavORERESEIC, Wi
FIERE Y EkmMIFERRBUCT AR T4 1ET AR 74 2%, BWIEREBREY H15kmiE SALRAICT R
R)TFTA35ZNTNEWVE., ET7 AR 71 DBIRIERICRT 7 ARY 7 1 BOBIRRAESR GY) HS5RD
ARICIERTZ2EDE L. T4 X940 LICDVWTIE, EXRMICT AR 74 O & HIBEHBERED S FHfd
(2003) DX TEESINZEE LD, PAR)FT43I2D2VWTKHE, BARNNGTORVOBREEER
L, Th&YBREWMEE L. 48, QsERBEIEDOME (Mg, 2001) ICEDEQs=104xf P& L. #h
EEZEET5ICHIY, SEFRBEMREERT SHE (FiE - &), 2003 ; Fi£ - EE, 2008) =AW
. TOBBBERDNIAITHEZZDDINTAIDIE, v, 134 A MEBRFEDE— 7 BRBEHRAIR
IRMLDOE—VERBEDTNICEDVWTEREL, v, I3hEESORE, FICEBMUEOIRENIZEREDER
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BEHICBELE. EOMICEETOREE R (0.2-2Hz) OBRERATYT. KMMH16 TOREA1sHIED
NILA%EIFLHE LT, BSRICE T 2EEFBIESBRERIFICBRINTWS. BBOBKTRLTLRLY
7—)IZARI MLOBHRYEBMRRIFTHS.

HE . AR T KB ZRAMRTRT, BARE, [T, KRAZESFHETICL 2MERAURZEAVE
L7z, BLTHBERLEY.

F—T7— R :2016FEAME. BEB. BRETIIN. BERKRNT ) —VBEHE Y4 NEBRMYE
Keywords: The 2016 Kumamoto earthquake, strong ground motion, source model, Corrested EGF
method, site amplification factor
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201 6EFREAMEREROMFEE T R LXEMBHEIREED /LR
MHMEENICS A 55E

Influence of Surface Rupturing and Shallow Subsurface Structure on
Near-Fault Pulse-Type Motions during the 2016 Kumamoto
Earthquake

X ET. 5l MA®
*MasayukiNagano1,Kazuhi’coHikima2

1. RRERKE, 2 REREAF—IT4 VIR
1. Tokyo University of Science, 2. Tokyo Electric Power Company

1. IZC®HIC

201648 16 B RWICEEAR A THRE L/ZM7.3DME LI, BEAMEAE)RICIIBBII CEE7ORENE
BUAIL 7=, 2BTAROERTIX, EEESH, KiK-net, Hataetal.(2016)IC& U AEEDBERZENEONE, FOD
B, UToLSIcxedonsd, OFRIMHAEHRDE T 2KRIRIED/ UL AMMESAT Sz, O
F-EEREE LEZIREL NILER>TWS, QFH AR/ MBIITAAER>TWS, @bhd MRiERHE
T, REOZEIFIKEV, BEREETELONIKIRE/SIVZADERERE LT, m¢%& hRETB DS
5, BB, R TOMEESEREOHEMERINTVE, ThODHEATEEMICIBET R EI1E, B
TRHEREICH 1T 2EBEMANDANMESN A ARET 2 LTEEE LD, $H%Tm,ﬁ%4yﬁ—ﬁay
BFICE > TEONAERMBETIVEIR(2016)| 25 L T, BWATHOSRICE T2 IERDES % 1M

L, BN A-YDHEATMT 3,

2. FHMEiAE, RAEETIV

EEEEIEKEXRBAZIRE L, BRMEHDEEELE L TEBALKE - MUR011)]ZBAW3, EEET
I&, SEEREHAE10m/sOREIBE N S53km/sUL EOMEREBRF CORELLORE WBEEEHRE L
ERhEEHMEL TEETH Y, HMRMBAZ SOKERBHEOMESTEIFERITEFEZORNVYFI—0 T
Z MAHA - KE - 1(2012)| THAICHKRIES N T WS,

IS IFKIK-netIEM(KMMH16) TOPSKREFR SR L7z, HEER LY FRBOBEICOWVWTIE RA
B TR 201 2R FROLE 1R TEEET L ESR L, ERMEOKIZBIZIXEIR(2016)D
EROUT, WEBREETIV)ESR LA, BIBBEETILTIE2kmx2kmDY 77 + —)L |~n|:/|:\‘61 mRDY
)—UBEHEEML T\, BREEOMESTMICKEL TIE, 7Y —VEROMMERS > NHIFET AR
ﬁt%éozwtb!1u%¢;5n,2mmAm®#77j—»h%mxmﬁ%mmmt/%ﬁx”ﬂ7
74— NNOBIECBIREEE L, BIEBRETILOY T 74— NARERTE ORI R ERERS
e, COREETINTZOEFANAT I EEEINIMEFNENIHINE, T, BIEERETIL
DITRYFEERBITZFOFEFAL, RIBICDWTIZKMMHI6DZEE L NILEEET B LIS, 2EE2.56F
ISR L=, FEIEBRRET I OB NRERIZ0.05~0.8HzTH B, 7272 LRFEETIZ, BYREICE
BE5231WVRAOEEE%EH, NEEIFRDHD2HzE TEFTMEL 7.

3. WRIAEITARY & HBEEEN /UL ANMERICS X ZHE
AERICBONAKMMHI6DMES % EAIEHK & LB Lz, MREHFTCHRAFELEMRT 5/UL A UMEIE+
DICIFBRTETWAWY, 2EANLEERFOERIZME, thhEBICRIAONhTWS, £

L, KMMH16TOEERFEDTIHEIEDIGERARY MUIX, SURIEEEKICLENE/NT@HE > TW3,

EIRETE & BRI R DOBRICE 2IRIEDEWVEZRARS, KICARLIEKMMHI6E, HEIFISEWTMPY, #BE
BRI ICH BTMPI T L /-t EE# A LbE L 7= KMMH16—>TMP1>TMP3 TR AEE PPSVOIRIE L N

©2017. Japan Geoscience Union. All Right Reserved. -SCG70-11 -



SCG70-11 JpGU-AGU Joint Meeting 2017

IWHRELR->TEY, HICTWTOPSVIRBIFKMMH16E TMP3T1.5& U EDEWVWAR LN S,
RISRERDRTBIEAKMMH1 6ttt m D EEEHHIC S 2 2 E AR T 5, WEBREETILOREXRVIE
2kmDY T 7+ —JU NI EBIFR L 7= — X & CASE-1, 4km®DY 77+ —JL "N ZBIR L 7= —RXACASE-2¢&
T2, ZYIFIETILTOIEDRERZRWVIFIESIEEI12Tm, CASE-1, CASE-2IZZhEFNRS

2053m, 3984mTdh %,

SRERDIWIBBIA R D &, RAEEIIRAICNEILRE, —FA, 1THBEOPSVIRIEIZZT —ATKRKELE
bEd, BH2HULORBHEROMERT 2, TAabh5, REOTAYFRESIE, B2 EOREHARK
DICFESELTWRZER DL B, TORANDIDELT, REBORBRIRYEBEIAXZVWEDD, BRAITARYE
EALBHNE L BR>TWE I EDNEIFELEND,

FK2OKMMH16Dh##EET, ROV AEN0.1202.7m/s& L, No1~11DHEAENo12ICBE#RZ, RE
HBEOHEARYBRWERET 2T/, BAEERAELLZELAWVD, 1THBOPSVIRIBIEXE KRBT 5,

4., FEDH

AEROKMMH16EFDMEE CRABIMBORDNKRE K B> REE, FBOTNYBIRICEUERS
R+ REMBOBRICK ZRHENKE L, ZWTOIRNVIKRITZL Y RAPOMEBES NS OEIRICHFS
LicbDEESND,

F—T— N : 2016FRRAME, BIRIAGE, /LR MEHES
Keywords: The 2016 Kumamoto earthquake, Near-Fault, Pulse-Type Motions
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2016 FREARMEREER EME T L —FEIC L 2EATEHFREILAKRD M
RV VA

The ground motion characteristics along a north-south line in the
Kumamoto Plain, using earthquake and array microtremor observation
data

2R BR. 2H BT BA R T & Lk RS LA B2c we gt
*Masahiro Korenaga , Seiji Tsuno' , Kyosuke Okamoto1, Kosuke Chimoto?, Hiroaki Yamanaka?,
Nobuyuki Yamada®, Takeshi Matsushima®

1. REEHFEEASERARMARN. 2. RRIERE RE - RETIFR. 3. @BERFARE. 4. MINKERFREZH
R B E LT 5 —

1. Railway Technical Research Institute, 2. Tokyo Institute of Technology, 3. Fukuoka University of Education, 4.
Institute of Seismology and Volcanology, Faculty of Science, Kyushu University

%%Bm FER28% (2016%5) HEAMEFRELIE, BATHICH T 2MTEERMA2TMT 2 & 2BHNE

. BEATEHREIARILICHET T 2RRRICE W THESRAAZER L TW5, ARETIE. IR L -hERSK
#b?@t%ﬁﬂﬁf@ﬂﬁ%%ﬁﬁtt%k\ﬂEﬁMﬁELT%WLKW@Tb—ﬁM£ﬁkié&%_
EEEOHERRICOVWTRET %,

REALHmALARROMMEE R TIE, BEALEHILHHROESIENMUREN SEHEHEOFIHEICELBREN
15kmDXREIC, 300m~2.5kmEfRCEH 158 DB #%E Lz, SERSICIE, BILITERO
H—LS8800& XY N IAWNNEEETIEP-6A3ARE L. MESHNSDINEEES % EfMmcekE L T100HzH >~
TV ITIEFELTEY, 20D BHRIEED2hRTIX4A16HDERE (Mj7.3) DhESAEEHE L TWS,

fgrEdz=ERE § 2 MMELRFZFEAVWT, HEFISICHT 2R D7—) TIRIEARY ML EKRSD
3 Z & THBIRIBRIM Ol A TR o 7o, BESBSAE LT, SBLKUFBOEBY 1 N TH DM KFEE
AERSR (KUKMPT) &, FEHEEOKNUEHELICRBEINARIFFAROREHZREA WV, AR7 MLOEH
ICIESIRELEN SEMB DT —4 #HL, 0.4HzMDparzen windowiC & 2 EBIEEITR>TWS, ZODFER, i
BEMDED D EIEHEL SEERICHMT TOERARICEWTIE, £ & LTI ~2HZT ETKRE L BIEBEI NS 1E
MARONZH., ZOEBEERPIHZU LDEFMHFE TOREICEIAI EIEVWS RSN, £, AR
FHIHISEWEA R P OBBEMICE W T, HEERPOERIRLY BEVWAEKE (2~5Hz) ICE—7HARS5h
HEFTY. BIBEEMEVWEFREH Y. BBATHRFEILARRIA > REMBORMELZTLEREBLTWS,
R OBER DAY MVEIE, 1~3HZfTETNSH D EEWK D DR NKE K BER > TWVWSE Z ENFERS
N, BESASCEBATHOHBEROWIT A, £LIEZORAIC. ASHOEREAEIHZEDEHRS
had, TORERICDOWVWTIEISHDRETEEE LW,

RIS, BEARTEHEILARORBHEICK Z2HMEFERDEWVICDOWTHRIIZ1TAD 7201, SHMEEIRE

IBVWTHEI 7L —&RlEZERLZ, LTHINEREEGZER1.5M~24mODZE=AK & ZDOHDICEE
L. 37 Y JRAKEHI100HzT10~202BDRIE AT/ > 7=, BASIN/-ME T L —E&H =R\, SPACK
ICEY LAY —ROMBEEEHE L-RIC, BEEMTILIT) XL (GA) ICEBHBTATH> TSREEE
BaERDR, HREHRNOERURTIE. KEICSERETOOM/sEEDVEREBIHMBRL THEY., SBRIKIC
EOoTIRZFDEEINMEMUELEER S TWBIBALDH BT EAERINL, RLASKEERSEILERNAE D

THDH, MEFLFKICL DBRBIFHEOBREHOE T, BATHFILARICHS T HMEEFHEICOWVWTERE
17725,
F—7— N hEBRME. 2016FRBAME, RRATERILAR
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Keywords: Ground motion characteristics, 2016 Kumamoto earthquake, North-south line in the
Kumamoto Plain
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SERR28EREAMER KT IC H 1T 5 BB EMENE
Dense Microtremor observations in disaster area due to the 2016
Kumamoto Earthquake

FNwBE' *ZHEFE. £F kL
Takao Kagawa1, *Shohei Yoshida', Hiroshi Ueno'

1. BRKEXRERITZ2HER
1. Tottori University Graduate School of Engineering

TR 28ERRAMEIC L MBS L UEABHNORELZFARL, 1) MRMBERICHS T HMBELUAD
WEMBIRICNS W E, 2) THEMBTRICEETREICEDAS (MBOKENRRINDIE, D2R
ICEBL, BERMEBOERSHIRASIUTTLABAEZEIAo7. 1) ICEAL TR, BEBETHRS LUE
=, mafEN BRBERNERMEDOMKREBILEICEWT, MEZBWEHANZER LA, —HOHRT
i, 7LM BRI ELF—r - PLABRNETo. 2) ICELTE, REEKEELSALIIZROREE
T, MMEICOD LD WA ERITSE &I, DWRBRYMPEOEN DM TEELD, BLESICELSHE
WATEBREOERBBERBAZERLL. InoD0KER%E, BAREIOWERLE EEHICERT 2.

AEOERMBICHIY, BRBAP—RHNAEEIR-EZRSE LAV ZIRMOBERICES L XTI, K
RIE, XHBMZ2ARNFMREZEME(C) NMI43FRIUEEETMBIRIRICHS T DMBEL L REENKEIC
RIELEHEBODN] (FH27T~29FE) &L URBAREHKARAFHR28FERFIRIHLEME 2016
FRAMEBICS T SMRMEIE Z IEFEICEIT2RREDORELIE] OBIRICEYERLE LK,

F—7— N : EHR28FRAME. WM. BN, HMENER

Keywords: The 2016 Kumamoto Earthquake, Mashiki town, Minami-Aso village, Microtremor observation
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201 6FREAMERIE (Mw6.0) DRMLEERETILOBEE
Characterized source model for estimating strong ground motions
during one of the largest foreshocks (Mw 6.0) of the 2016 Kumamoto
Earthquake

BE R =E . AB ZRE

*Susumu Kurahashi', Ken Miyakoshi?, Kojiro Irikura’

1. BT EKRE, 2. HhigthBIREM IR
1. Aichi Institute of Technology, 2. Geo-Research Institute

1. IZL®IC

2016 FE4815H085039, REAMEDHIE (Mw6.0) H"FEEL-, COMEDHRAEEIZICTHETH
). PGAIZ557.9galTH o7z, B, COMEDORENHITBRAMEISA > TWD, AFFETIE, TOME
DLHEEBEHEHPAT E7D, BEA UNRN—JaVICLUBIRYSHETML. TORRICEDEER
BT ) — U BECRICE W EARKE (0.3-10.0Hz) OMEBERBERETIOERETIVEEET 3,

2. BA VNR—2aVICLBITRYEDHDESR

ITARYEDHDEBEICIT. KR TIE. IUWFIAMLTA4 Y RORKER A ~/8N— 3 vk (Sekiguchi et
al., 2000) ICEDEERBIB AR A RFZREMICEER L, BITICAVWST—4 1k, BERBOSKEESE L.
11885 (K-NET. KiK-net) OfE&&ERAWz, RREFEIE. 0.1-1.0HzE Lz, 7)) —VEBEHIE. 1R7TiHe
TEEETIERE L TEEBULEEUE (Bouchone, 1981) & L URET - BBFHEITI A (Keneett and Lerry,
1979)= FAWTCEE L, MIBETILIE. REDMEF-netDCMTREZSEICL TRE L, HIEEORE &
1@iX13.5km. EFE211E. ERIB75EE Lz, £/, MMIBY 1 XX1.5kmlAAE Lz, TRYFEDODEE
B#IE. 54 X491 L0.8FDsmoothed rampBI% % 0.4F kR C5EEE L 7=,

BRTORBR., TRYDOKRERIFAIEZ. BRMEICEET &N o7k, £/, HEE—X YV b HEER
ElEZFNEFH. 1.36*1018Nm. 2.7km/sE#HES N7z, BBER/NILADNR SN ERAEDER =
KMMHT4DEBREFE S SORBIRINTWS & &EELTW5S,

3. TRYENHEEE LEFHEERET L OBE

BHRA Y NR—=2a v Itk BIRYEDTEY,. 7AR) 714 &£High Rate Area(HRA) %, Somerville et al.
(1999) & HFHIFEH (2015) DAEICE UHIH L7z, HRAIZ, E—2JE— XY bl — N DIFFFEHILE L /=481
T, BEBOERDBREEARIH B EiEHINTWS (FHIEFH. 2015) ., AR THHELEZT AR
71 &HRAIX, RAIUBREmBEEHEESINT,

4. RNV —VEBEICL 2BEHERBERETILOEE

RIS, RRERINSY) —VBECE (AB. 1986) IC& Y., BEERBOHEET o7, FIC. BEEHE
TN, BIBICIEVWKMMH14 (BF) 2#49—4 v & L7z, SMGADIZRIX, BHA /"= 3 v DIRYDK
EWETERE L TN ZITo 7, BICRALZSRAIRIE. 188K (K-NETEKiK-net) TH
%, SMGAEBRETIILOEIEIZFI33km2, /85 XA —4(L7.5MPa& > 7=, SMCGADEEIL. T AR
TAEBEHEE—AVINEDRT =) VT ERFIE-RTEDIEEMAB L, £ BANRTA—=4ICIDVT
I&. Asano and lwata(2012)IC &k BRI EIETEEDR T =Y VB LT, $BUR—BT ZET
Holeo 0B, KMMH142 BT E< OEBIRICT, SRR E LKEIANEFEHETE2ERETIVERE
LFTDHIENTETWS,

5. £&®

AR TIE. 2016 FEAMERE (Mw6.1) ICH LT, ErEthEsN%HRAT 25 EERET ILOEE
ATz 7 AR T4, HRAB L USMGAK., (ZIFEUHBAMT,. AICEABTHSD I & =R LT,

BIEE ARG, BRFARETOZFEMR [TEK28 FERFHIBREM LI RERTE (MEEBFTMICH
TR DIEMMFENDEEILL) FE) O—EELTEREL E Lz, MILITHBCEA BBERI2RMTFER
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K-NET, KiK-netD&BIEeE&xk=MRALE L/, BLTREHLET,
F—T— R : 2016 FEREAEDRE. E8. HHIEERETI

Keywords: Foreshock of the 2016 Kumamoto earthquake, strong ground motion, characterized source
model
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SRURERETINAEBWE2016FEREAMEREDRES
Tal—ravEZEDUR
Strong ground motion simulation of the main shock of the 2016
Kumamoto Earthquake using the pseudo point-source model and its
improvement

*BIR BN, B2 E

*Yosuke Nagasaka1, Atsushi Nozu'

1. BB BRI

1. Port and Airport Research Institute

2016 F4B16BICHE LEAMEDAEM7.3)THAERA)I - BEAMBHEMEDOMBIBIAE TS < DHE
uﬂﬁb\ L5NTWS. ZOLIBRRKMETIIRBECBDRICKYEROARENSGRAGEHRICERNE EEZDL
. —h, BRORERERRLY 1 MERSE, Y4 MIBEFEEBVWEEES Y IalL—Y a3 vtk
U kiﬁ;ﬁ@%ﬁuﬂ]ﬁﬂﬁ’i K<KBERTZ2Z EHM201 T FERILMAREFHEP 1995 F LERFIMEFICHT L
TRINTWS (FiE, 2016%) . AHEICHTI2ABERETIIOBERAMEEIRT 2 & IFBHIINRE
BOREAN_XLEMBEHICERERTHY, AARTIEIET2016FRAMERABICOVTRUAERE
T (B2, 2012) ##EL, BEHSI1L—YaVviEREBARZRE DR L UEREZIT o 1.

BRUREBRETIEAXAARIITETIVTRINZEY TARY NOBRIARY MUIC, GEBREBE
M, RERI9Y A NMEEEMY, BEDORNBERICK ZRBRNMBZBMAEETSLE, 7 IHEHRETD
ZETEEERBDAETHD. BRICOVWTIE, MBEEBAREIEIEZERER (W T4V M) O
B, J—F7—RBE#H, EE— XV hERONIELV. REOER, Y74 XY MIERILERFSkm D 2515 BT
FiEic2>, EBRENSIERMISkmDAERFNFEICTIDODE3DAKRE L. BEBHFHEIC2DDH TARY %
BUW-DIE, WMIBETORIRKICEKNZEE/NILRE, HEROTFHICLZEBHONE 77— I AR MLOAD
BRICVETH 72O THD. RIGEERF(0.272H) EIMEE T —) TARY MUIDWTETERREH
BIREALRT2E, Z<OMATHRATBOBFHEESTCRBIRTESZ &9 h o7, BEELTIUT
D2RHBEIF5ND. 121F80.6HzZUA T DREERME TCOBRNEAN S DR TRONZZETHB. Zhik
BRBRNFETIRIFITERESI N VAT - FEESEEEDORIZRICES Lt eEZ b, ERICEHER
ETIERMIBDH TIEHRATERVWKEZRKAEMAEIREINTWS. 0.6HZZEE XTI NS DEHIE - i
BEOHENH DRSS IEBEMREORRFICERYEB LD, MEE Y I2L—2avVICRY ANZIRELRD
3. 22BIRAEANILTSRRELRAORTR2EMISB/NEHoE B>/ & THD. Thik, EICAERN
HEICRBLAEY TARY MR L TRERCRERISIERABANEANITALITAET A AZEERTER
Mol EEZOLNS. ARNDY TARY NOFEIINY 77— RADEFAABR TIHBARFEME 2> TV
22 EDLIMEGCEMROVEELEZ ONS.

UESYRRAMEICK 2MEREDORESNZHBIRT 2ICITFERL T TR KREMEDHELEDODILEND
EER, BRNFELBERNFEEZEAEGDELBEH I 2L —YavETLORNEZTOI>ZEEL
7o, WIBEDZRWERD DHEICOWTIHIEKRBY RERZAWVWCFETHML, REMEOHEILEHIA -
BIRLEHTEHET S & T, LEORELMRI DI 52HA2. RETIVRREMEOHELEDHT3D
DRERTHALED ETZHDTHY, REBMEDHEEFRERTZ2IETRIFORBRETILEEDD
AREENHSH. KETIEIFLWRERERICOVWTERRT B FETHS.
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REtN T ) — v BEEERA W20 6 FERAMERAEDRFELELERET IV
DEE

Estimation of characterized source model of the mainshock in the
2016 Kumamoto earthquakes using the stochastic Green’ s function
method

WI\VAN /JJEJ|1¥ iE _%2\ Eﬂg 5$_2\ %ﬁ r-lb_\'? N **“l 1;:23\ HUEH E/|:1
*Atsuko Oana1, Kazuo Dan?, Junichi Miyakoshl , Hiroyuki Fupwara , Nobuyuki Morikawa®,
Takahiro Maeda®

1. 7EKER. 2. KIGHETTAT. 3. BEXRZ R
1. Shimizu Corporation, 2. Ohsaki Research Institute, 3. National Research Institute for Earth Science and Disaster
Resilience

AR TIE. RALSENEONBRH >HRICH T Z2BEFTRERIBA. M) —VEEEERL
T. 2016 EREAMEDAEDERARHELZ CEEL BRI AL OLMBEECERETIVOHREEAH T,

BRI RE LZEAISIZ. KMMH16%E % SOKiK-netERAl R 7 TH %, 1FUHIC, EHREFEI SKREB
WEBOHEEZRYKR O, TEMER FEICSIT2MEFA#HE L, BEFEMICIE. 5 HZUT THREEHKE
HAPREFEOEEBRICED LORMBETIVAREL, ThethdREHFERAVWT, —RTEERFERICED
ZEBFAERDRE, TZ T, KE2RDEHICACHBETINCTIEEND I EPRETH > 7272, NSO &
EWB D E B 2 ICHRET L 7=, JRIC., £F 1 X TH#EEE T )L (Koketsu et al.,, 2012)ICE D&, EEBEMNST
SPHEE (BALHOEENYAMAE) FTOMTEEETILEREL, NMBEZHEOH/VARY ML A SR
LADS, BBIREBMAED KOICFa—=V i &iTo7k, HBETHIS 'J — B, FICERIGEWSRAZE
2 L. Boore(1983)M#kstE T ILICHEHL L 7= 3RIBH M & Boore(1983) DRI EMETIILAFAWVWTEIEL, &5
IZEN(2004)DARIVEIDBERLEIIC /A 2 & S ICINBEE 21T o 7. SEREMIREI M fmaxid4 HzE LT, &
BRBOQMEIE. E#EQ2016)m62f%% (L. REHMAT HZUATFTT—E) &Lk, BRETIVIE BREHE
BIESMGAD HDETILEIRE L7z SMGADAIE & HEf&ElIE. Asano and Iwata(2016)DERA /A —T 3 >
DFEFA T, BFAEERARIATE 5 &£ D ICEITHERMICEKRE L. SMGADITANY £, Asano and
Iwata(2016)%5|fE(2016)D 1 /=2 a V#ERAZSB L DD, FERBROZLMEFDORIEOKEZ & & RAH
HDHBEARY MUHEARHREBNRES T B2LDICKRE L, WHETEIE. STEBEROINEERT & RE
BERORBOKRE S, ERAPHEOIRERARY MUAEHIEFKEBREET LD ICHRE L, B2FOHIR
FERIEKIRTOERMEE L. FH/IIBRAOKIZERERIEZNLY RV IEOMEmIREIE L, KR
GIEEEIE, RBHETICAEBET 2HA/IBBDO/NE WIS DSMGAT2.7 km/s, BEAMBERIDSMGAE %
A DAZ WE > DSMGAT3 km/s& L7,

HESNAEERETIOEBAEAL NIILIE1.14x10" Nm/s* T, £8E(2016)%Irikura et al.(2017) & W £/ X
<. HE - )IER0TI6) & W B REL o7z, Tz, NEMEDOFTHHAMEBEE—X Y NEERHL NILOER
HRLUKE - 1(2001)&WENS L, BITNMIBOMET—X Y FEEEBHLALOBERERLAE -
ROTNELWHEEF NI R0, EMADKERD DEREEKESTEFRDOIGERIRY MLEEOFTH I, B
0.2~5¥ Tl &Y, RARHOBREIBRGFTHD &AL, L. BESHULORABERFET
12E5FFE-7, Thid., KR TIESMCGADHDETINELTHY., UEDMEE— X ¥ M HF-netZED(E
DEEBE LR >TWVWEEHTH B, /-, BRI/ LSEWVWEATIIRAEHZEFEEROBGRENI L CES
L7=—A T, ERENOSZEVWIIETIEFERERODIF D AAEAIGKSL Y bitmIsEIMEC Aoz, BELNSOZEVL
RICBITZ7) —VEHORES &K CRIFFEDOREICOVWTIIRFTORMAH 5,
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RERIN ) — VBEEICE DK 2016 ESNEFIBOMENOERET IV E
MEE)VIal—Yay

Source model and strong ground motion simulation for the 2016 Mid
Tottori prefecture, Japan, earthquake (M, 6.2) based on the empirical
Green’ s function method

pi —E' St RS FER AN =RE

*Kazuhiro Somei1, Takaaki Ikeda?, Toshimitsu Nishimura1, Ken Miyakoshi1

1. — R EE A M BIRIBAR A, 2. RERMRIZEKRE

1. Geo-Research Institute, 2. Nagaoka University of Technology

201651021 146574 (BAKRE) ICRMEHITM,,6.6 (M 6.2) DOREAHE (L, 201655

HS(,\EFﬁBo)i’rEEt‘g“é) NREL, BNEEE™, BEEN, LR THRAEECHDOHMEEANHAUINN

. BB RN RFTDOF-net PR RTHSLNAINTWVWEIREMEBRICL D, COMEE, ik —EE
%@%h%ﬁo&*ﬁfh&’mﬁi’c%ot AR TIE, 2016 ESRMEFEOMMEIC L 2HEENEKICDOWT
FELTEROBANOREEEET Z720DIC, BN ) —VEHEEZRAWT, ERAEOHMERF LS

LEWEETOMES 2 EHIRICHBIRT 2F 404, ERNEBLOBESEMBEIR ZHTE L.

A{TIE, EREAD (BREBEHC0 kmHN) OBEEAR18HEAETRE LT, BBRNI ) — Y ERCE
EFRW-LBEMEEY I 2L —> 3y (0.3-10Hz) #FEL. BT — B (BERHE) (I
I, 2016F10A21H12BF12DICRE LM ATORBEZHRA L. BRETIVE, TE2RYBMLET IV
TlhriEaEeE=BIRT 27202, EAKOREEILKRE (SMGA; Miyake et al.,, 2003) %Z{REL, E=HE
EHALDESFEVNEDE L. MIBOXAFIRIE, FnetdCMTRAZSEE LT, £MA162E, (ERSSE &
L7. #&d, SMGAIZ, EREEDERNEE (FIZE, K-NETEZ : TTRO05) IC2DDEKF/Xrv hARLN
22805, MIBEIC2DOHD ERELE. BB —VBEEEICL ZRFARICHELERIIEDERS
hE#HNE, FELERMEDISHETELLCOEIX, FE&ERMEDI—F—FEKE% Source Spectral
Ratio Fitting Method (=% - ftl, 1999) IC& > THEL7=. SMCGADAIEX/NT A4 E, BIFEDRKA v
N=V 3 VICEBTHEIRYETIVESEL LT, SRODEHAREBEARERD T 14 v RBPERVWEDER
TEEERMICTRE L 7=,

HEINEHR, BF RIZERKBER) OFXbYICKEHDSMGARTD (SMGAT : 30.3km?) &, EEL&Y
LB NEHDSMGADE S 1D (SMGA2 : 19.4 km?) MESNT=. F7=, SMCADIGHETEIX, WFhb
16.6 MPa& 725 7=. . SMGANDIIEEIEA AL, SMGATIZER (SMGATDHR) M SEFLAMERERIC A
Do TNATFFIVICHEITL, SMGA2IE, E& L TIANCHIRAEIT L. EBREADTTROOSER RAIEIC
LT, TRENDSMCADIKIEGEEABEE RS &, SMGATIZMIEANEDWTL 3AE (747—R
) , SMGA2IZIEIEBMZIA D AM (Nv o 7—RfA]) &4%. SEOHMEFEETNEERTHY, B
ICERTERDDEREE R AR D&, SMGATHN S DERBGEFIZ/VILRRER>TWSE—AT, SMGA2H
SOERBEFIE, ZVYLRER>THEY, TNEFNORE/ANy MIAKRICRBI TR &N TES. Zh
I&, TTROOSDEVAEE R DEME B —BLTW3., =L, SMGATDIEENNNA ST SILICETLTS
Y, ZOWEGEOEEEIRIE, 125 FFIVISETTEHBEICEANE, hEWeEEIOSNE. ZDZE
&, TTROOSDERAER KD /L EFDOIRiE (PGVE) A, MEFHFAXNSFRHINDELY PPN
SVWEREME LW, T, EREILOPPENAZOMOERA S TERAIS NERFIE, EICSMGATORE
IC& > T, BHBREOABANRBETETWS. $hAbE, SMGAIEIFTIEAL, SMGA2M & S BEMAE
FBRREMET T 2720HIC1E, TTRO05D & 5 BREFEERLFKOFIAOBEMMENATEB I NS, S1&, FSMGAD
NIXRGELYRBELTWCEEHIL, TNODMBICDWTERELAZH > TWSFETHS.
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7L — MERBEMEDORHESMGAET IV
A heterogeneous SMGA model for plate boundary earthquakes

MO &F . 2T A AE N
*Haruko Sekiguchi', Kimiyuki Asano', Tomotaka Iwata’

1. REBRZEBA KRR
1. DPRI, Kyoto University

BEE (BEMFOREORRAEL450.1~10. HzOFERBFDEWEN) & BRIEELICW S DOHD
BMICE> TE LU ZBEBEHEMIE (SMCGA) N EDE/L2RLERTH S,

SMGARERD/NZ XA —9 DAERBEICDWTIE, BITOBICK Y SRBEODBENNELRDH, HE
DRCEARLNTVWARL, H LSMGARERDIIEA 7 5 MIHEDIX, SMCARDEBEIAK D ICIERA by EY
TIT—ANEHMT2EEZIONDD, BEEFIZZOL I AEEEARIALVDOT, SMCAREDKIEBZ X
BHETHDEHESINDG, £/, SMCAICHGT 2 EEX ONBIHM T, FICBRWVERB/ VA EZRET B/
B A, 1978EEHIEFHE (B - JIFE. 2006) . 201 1EFIL#AKEEHHE (5
3. 2012 ; Kurahashi and Irikura, 2013) TR2M>TW3,

TL— MNERKMELR L, HHENKEL R BZIFESMCGAOEBIIAREL, MBEICERT 228EAHIRL
%, ThE&BHIC, SMCADEHMEARLUTO, BEMHESICEELRABTOEBNEL R2A,. ZOFRPTEDOH
EREDEKITSMCANERDBFIEDORIGEMRICKELKEEIND I EICRD, /-, FIRDOEWERRE/ LA
EDELIBBICHEHAREFS., TNEREIEZIEHETEDRFISEVNEEAED K S ABETREL
DN EWATEIEIEEETH D,

TL— MEREMEICDWT, SMCAZRHEFRAEIE L., SMCADEMR L SAK FEDBFRERAL L
2%, @EONE VSMCATRISHBTROESLDENAE (., BENAE BB EEMANS BB EN
bhot, Thid, REBERT 2EOTLERERL TV STERAHZEZAONS, DEY, BIBHIC
EREELR, EENICETEVE WS ROEMARETE 3.

ZIZT. PHEERNFEREL. TOEEOEBHIHIEL THEDSMGAIZR S ERE L T, SMGADEE-
AR TEDOREFEEBRTZLOAETMEFEERT L, IRHBRTEOREESFIZ. ERMICIE. KD
EEARI MVERER D779V DHEREL. BESBICIETHBMERIGERE L, WHETENH
DK EHARY ML, BEXREDRITECHELUATEEREFDEVWIHAOE L, 7O— RNV RT
BHLBIRFEBRTZ2EDE LTRESINTEZALEDTH S (Frankel, 1991; Herrero and Bernard,
199472 ) ., BMELHANRBER DI HE VI DIE, TR EORESHEIOLHESINTWLS (Gusey,

2011) . kK'BHEDOI—F—EH. LU, IHRERSHOMR (THPLMICLLDED) EWor/iS
A—SERFABSTDIEICEY, TL— MERBEMBEDSMCADEBE— IR TEDOEGEET LD LB AKT
ENWETIEERT B ENTE,

201 1V EFRALth A KEE it E TlE, 4~5@DSMGAN K 51 (Asano and lwata, 201274:E) . S 5=
SHOIRIRFA RATED 2D DSMGARERICIE, BWERR/ IV A2 RET 2/MEEARON>TWS
(Kurahashi and Irikura, 2013) , 2N S5DSMGA%Z ¥ —4 v M, BIIEDOSMGARH BRI TELHET
IWEERT D, S5IC, hERFAERL, BRSNHEESORHE LR TZYMARTTLAZVWEEZTL
%,

©2017. Japan Geoscience Union. All Right Reserved. - SCG70-PO6 -



SCG70-P0O6 JpGU-AGU Joint Meeting 2017

F—0— I REBERE. FHERR HAKTE

Keywords: Strong motion generation area, heterogenous source, stress drop

©2017. Japan Geoscience Union. All Right Reserved. - SCG70-PO6 -



SCG70-P0O7 JpGU-AGU Joint Meeting 2017

MERIR AR OEMMEZER L BRI EEZEORMEICEAT 5/87
A=Y R T4

Parameter Study on Near Fault Strong Ground Motion Considering
Randomness of Faulting Process

*SHETE. AHRE
*Junpei Kaneda', Yoshiaki Hisada'

1. TEpRkE

1. Kogakuin University

2016 FREAME (Mw7.0) T, BREFEICHS T 2EVMES CRMEMEIC K Y REEICERREY

WENE LT, RMEMBANAEIRT 2 L5 WEVWEMBOEFETIE, BAK/SILZAPTY VY ITRTYy TiheE
DEEHRIREN D 2REEHIIRNZ I EPHMONTWS, BAMEDIZA., MBIV & ERA D’
EERE&ETIE. BMBOBEXRMDICIEWNSEHS &Y H. BIEDIITHRDISIEWVWEWK IC1-2M L EDRBEHIRK
AHEML TV, BROBENICH T BEEFLTRIOEHIE. EBRETBO T, S EANFIENGET S
BRI SLR (BIzZE 2R (2016) ) . SLUHRMEMBOBRIRICEIZ 7YY I2ATy 7 (BIZIE A
HIFH (2016) ) HFELTWR EEZONS, —A. WiERHER (BR) Mo /-faRNDOFEICIZA
BR7YYITRTyTHRONED, MBERXKDICEHRT 2EEZZX 5NDIEAME/ VLR IGHEBRICIGEAN SN
Bhot, TOEHE LT, ERVEBFTOKER (AL BIE(2016)) PREDEELRBOZ IR EHNSRE
SINZLHIC. BRBFEBRREOEMS, H25WIHBEBEOEMSICLY., BESEMRBIYE (SMGA) DEER
NORETIERMEENA AL —L Y MIERLRST, TV LANRFHE A >LAREMENI BRI TWS
(FIzE, ABRIFEH (2016) ) .

AfRTIE, BEFTFHLOEEE LICRERAMECABEOERETIVEABEL. ERBIBARICE LS
ALZke RREEFE TV, BAMNNIVAORIIFHICETEZNIA—YRI9T 1 %21To7/, £TEETE
TILELT, 2TOMRBICEMARTNYFEBRHRCP—EDOITRYAZAWV, S OICHBEEREL—EELT
&, BIRCESG LRI 2581, TOMBEEOSRASR (ERET DA A —Y) TIEMBITHRS IS, BIRE
BAKEICHRE T 215813, TOMBEEOESRAR (AENDA A —Y) TIIMEBERMDIC. £ €A
BRIBAM/SIVADEND Z & &R L, RIS, SNEBORIERBIFEICS VY LMEEEAL. ZONTY
FEABRIEDE, RAICNVATBRD BN, SS9 LNERTEFRICR >, RE. NMIBYAIPI Y
LM, HBETIREEZT I THMICKREE2TV., BRIEOEMEMEEIERANMRICK 2BEHNDHELH
NTHY, HRICHFBLHEREBREITZFETH S,

HEE ARSI ZERFE (JP16K06586) DBEIKZERITTWET,

BEXH

BIRAIA - BRI E ML 22016 ERAHROFE - SIEORFLBRMENT 2016 FAABETFRAR
ER [ 2016 FAAKBETOMBE DR ETTHEI OV T 2016FAABRERAR

ABEE. SBIET, FEYT : 201 6ERAMEOMREIEOESICH 1S 2 RWHERE. 201650
HpBPRAR

F—TU— R RROERES. At/ ULR, WEREAROEMME

Keywords: Near Fault Strong Ground Motion, Directivity Pulse, Randomness of Faulting Process
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NOAFSKEEZIRE L 7= L THO B G E4HFE
Site response of vertical component ground motion excited by
obliquely incident S wave

“EH H—". =8
*Kunikazu Yoshida', Ken Miyakoshi'

1. —RRAEDEA i i IRIT AFIURT

1. Geo-Research Institute

1. [ EC®IC

WRMADHBEL CER SN ZSHEROD L TEHRDIE, SNEAF T EPRETHBAINZ I NS, Zh
&, TALYUASLTEASHEIE, EREHBEOERICBVWTPRICERIN, ZhNERINE LT8R
DELEEHDDZEVWIBREFHBRICEE DL (FIAIEEE - ftt, 1995) . & 23, BRDL D ICEBEOINE
TLU—BRSRDREHRERNT DL, SERIOLTINPEERTHZEWVWIIRETIEEREHKAHRBATERN
ZENHD. AMRTI, TOLDBREAROMTEEICSIT2EHZRL, HEEBADOROSKAS TE
BAIENBSKEDDLETENDAAHMAS.

2. LTFEIOHK B ART ML

WRETHFARICH D VWL DHDKIK-netEAIRICDWT, EREEHA200 kmARDMMESEEHF A LD, PREER
DESKELDETHRD DMK HMAD T —) TARY MLEEELEE L. ZOHER, PRID ESKIBOD
2R NVHORRKDIERB IR E RIS (FIZIEKMMH16) B’%H23—AT, AELERDEAS
(BIZIETYMHO2) £H o7, ART MLHOERRZEASTIE, BEOH TESFEECHERBRAEH,

, MEERBLUXOHBEEICRHRARI Y A MDD RORIEEBICRAICHEERENEILT S, Wb
IT—VaiNAREBENTFEINI AN S L.
3. ERMRET
BHASRETOHRBEBOEEEED, KELIAVISIAMNDHZBEDEDD), I5—Y1WLEEIDE
D, AR MNUVHICHEAEZ TWAHAREEL’HZ. 22T, EREE—ETIV M S A MDBWEEETIL
(AVKRSAMETI) &, FBIIRHLIEF - EHRMICEELITILTZ2EEETIV (S5—Y1ETI) D2
BYUDEEBEETIERELT (HA-1) , ERARY MLEERET LKL, Th528Y OBEETILT
&, WihT2BHRNTOPES KUSKEOERIIE—ICHELIBELE.

BEZ-RERBEET IO TEBICAFATIOCTERSED /L ZAANAG LK, GL-Om, GL-100m®D2 4 i

5
%

RELESASTOEREMAGTE L. SEITARMBEETITVL, AFHSEDO/NILRIZSEE, dAabEE
EHBEHTIEEFE T Iy b L. BRIEEFIE, /L RIRE0. MdDcos RIVEHAZI VAR 2 —v 3>
LTEt&E L.

HEINZLETHRDOBLNERMIEEEDETILTAESELRS (KA-2) . R 2T ML
(BA-3) 1F, AV RSAMNETINEIS—Va1ETILTHELNMNIER>ZBRELTWS., OV MNSAME
TILTI, PEIMBEAFDRARY MLEOE—J7 LY PPEVERBTE—72RTEDD, PEINEATDE
B ELBHUIIRDARY ML ERT. — A, IT—Ya2ETFILDIARY MU, PIEAEASD RN
JMNILEEDE—VERBTIRO LB ERS. 2T, IST—VaiETILOLIREBEICEVWTIE, ETERK
DORENGERAT D-OICPEAHERET 2L ESEMOAGEERBLAEAD, & VWERBLEIARL.

4. REOERIEHKOMET

F2EICHREILEHASRD S B, PEEDESEEDE TARY MLEIZEWHR 5= ERKIK-net®
TYMHO2E B R TO L TEIR D HhEEFESR %, SIEOMDOAFICLYERMAEHAZ. HWTEEETIVICIZHME
BE (X% - i, 2016, AAR) THRONAMEREAZHLICIT—YV1WABEETLEERLE (K
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2004FFRIRPHME & REFHICH T 2 LRI AROEES)
Strong Ground Motion along the Joetsu Shinkansen during the 2004
Chuetsu Earthquake and Aftershock Sequence
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BEYIal—Y3rv%aEiTo/LET, 2004FREHRHEMED LHEHBIRARDOBER D H ZRETT 5,
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ERI Strong Motion Observation Network and Database
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1. Earthquake Research Institute, University of Tokyo

Earthquake Research Institute, University of Tokyo (ERI) has performed strong motion observation since
1953, then currently operates the strong motion network with 64 stations. Most stations are located on
the ground surface with K-NET95, and several stations with JEP-4B3 & SMAC-MDU or JEP-4B3 & AJES8200
are installed both at the borehole and the ground surface for better understanding of site response.
Recently, we upgrade several stations in the rock tunnels and start continuous observation with JEP-8A3
& HKS9700 that can record distant earthquakes even occurred in the southern hemisphere. The data are
transmitted to ERI every second via JDXnet by the mobile router for cell phones.

In addition to the lzu & Suruga bay, Ashigara valley, and southern Kanto regions, recently most offline
stations are installed in the Nagano and Suwa basins as a framework of joint strong motion observation
with Shinshu University. These stations are nearby the active fault traces such as the Itoigawa-Shizuoka
tectonic line. The dominant periods of the Ashigara valley and the Suwa basin range between 1 to 3 s,
that may affect largely on seismic intensity measures. The stations succeeded to record the 2009
Suruga-bay intraslab earthquake and the 2011 Tohoku megathrust earthquake. Strong azimuth variation
along the coast line of the Suruga bay were captured during the 2009 Suguba bay earthquake, and
significant local amplification in a period range of 2 to 3 s were seen in the Ashigara valley, rather than the
Kanto basin during the 2011 Tohoku earthquake.

ERI established strong motion observation database in 2008. The data are open to the public via
http://smsd.eri.u-tokyo.ac.jp/smad/ with K-NET format. Data of temporary strong motion observation by
portable sensors after the 2004 Chuetsu, 2005 Fukuoka, 2007 Chuetsu-oki, and 2008 Iwate-Miyagi
earthquakes are also open on the website with publications.

F—U— R BESAE T INRN—X, RIFAEER. HRBEENR. S
Keywords: strong ground observation network, database, temporary strong motion observation, joint
strong motion observation, continuous observation
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