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We deployed multi-component borehole instruments equipped with strainmeters and/or stressmeters
around the Tono Research Institute of Earthquake Science (TRIES). We recorded the continuous data
at a rate of 1-50 Hz for these instruments. In these records, we observed the long-period
variations between P and S arrivals from large earthquakes. In order to investigate the nature of
these long-period variations, we estimated the dominant periods of these variations. After we
manually picked the P and S wave arrivals for each waveform, we calculated spectrum of the records
between P and S wave arrivals. We found that the dominant periods of these long-period variations
are typically a few tens seconds. Though W phase (Kanamori, 1993) is well known as the long-period
phase between P and S arrivals, the periods of W phase are usually hundreds seconds or more, and
are longer than our observed dominant periods. We consider that the observed long-period variations
are responsible for other effects, such as PL wave caused by the leaking mode (Yoshii, 1970).
These long-periods variations are also recorded by seismometers equipped with the same borehole
instruments installed in deep borehole. The long-periods variations observed at seismometers,
however, will be clearly found, after we applied the bandpass (0.01 -0.1 Hz) filter. Because the
strainmeters and stressmeters have enough sensitivity to DC, we consider that the strainmeters and
stressmeters are also useful to detect the long-period ground motions. We will present the results
obtained from the analysis.
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For the seismic design of offshore engineering, we need to estimate the design parameters of
seafloor strong motion. Under the influence of seawater and seafloor soil, seafloor ground motion
may present different characteristic from that of onshore ground motion. Until now, there have been
very few researches on the seafloor strong motion and also very little seafloor strong motion data
has been observed. Our present paper focuses on the effect of seawater on the engineering
characteristics and attenuation characteristic of seafloor strong motion. Our main work includes
two main parts: one is the effect on engineering characteristics (PGA, Fourier spectra and
acceleration response spectra, and 90% energy duration)of seafloor strong motion under seawater of
different depth; and the other is the effect of seawater for 50-meter depth on seafloor strong
motion attenuation characteristic. Using the wavenumber integration method program of Computer
Programs in Seismology (CPS), we perform numerical simulation of seafloor ground motions in six
different conditions(water depth: 50 meter, 60 meter, 70 meter, 80 meter, 90 meter and 100 meter)
for three kinds of fault types(Normal fault, Reverse fault and Strike-slip fault) and compare them
with that without seawater on them. As a result, for whatever kind of fault types, the difference
of effect on seafloor horizontal ground motions of seawater is little and can be ignored. However,
the effect on seafloor vertical ground motions of seawater is obvious. For all the three kinds of
fault types, with the increasing depth of seawater, the effects on vertical motions are similar: 1)
waveform becomes more visually complicated; 2) PGA becomes smaller; 3) Fourier spectra decreases
greatly near the P wave resonance frequencies of seawater, acceleration response spectra becomes
smaller in short periods less than 0.1s. The effect on 90% energy duration time of seafloor
vertical motion of seawater has something to do with fault types. We establish the attenuation
characteristic relationships of PGA and acceleration response spectra for seafloor vertical ground
motion with 50-meter depth of seawater using CPS software and compare them with that without
seawater. We found that: the 50-meter depth of seawater has a great effect on the attenuation
relationships of PGA and the acceleration response spectra in very short periods (not exceeding
0.04s), the PGA and acceleration response spectra values of seafloor vertical motion are obviously
smaller than those without water.

Keywords: seawater, seafloor ground motion, numerical simulation, attenuation characteristic
relationship
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Finite Source Modeling of a Large Earthquake Using the Ambient Seismic Field
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Research, Interfaculty Initiative in Information Studies, University of Tokyo, Tokyo, Japan

Large (M, 27) earthquakes have the potential to generate long-period seismic waves that can be
significantly amplified, even at large distances, by sedimentary basins. Prediction of these
long-period ground motions (24 s) is essential to mitigate their impact on large-scale structures,
such as high-rise buildings and oil storage tanks. We focus on the well-recorded Iwate-Miyagi
Nairiku earthquake (M, 6.9), which occurred on 14 June 2008 in the Tohoku region, Japan. This
earthquake, which has a reverse-fault mechanism, caused several fatalities, collapse of houses and
a bridge, and severe landslides. To simulate the long-period ground motions (4-10 s) generated by
this event, we take advantage of the ambient seismic field continuously recorded by seismic
stations of the Hi-net/NIED, Japan Meteorological Agency, and Tohoku University networks. Stations
located in the vicinity of the mainshock fault plane are used as virtual sources and other stations
as receivers. We use the deconvolution method to extract single force impulse response functions
between each pair of stations. We first show that, after calibration of the amplitude, impulse
response functions accurately simulate the long-period ground motions of a moderate M, 5.0
aftershock that occurred close to the mainshock hypocenter. To simulate the mainshock, we construct
a simple finite source model that is similar to the ones determined by source inversions. The fault
plane is first discretized into subfaults of the size of the moderate M, 5.0 earthquake. We show
that it is possible to interpolate the impulse response functions extracted between every virtual
source and each receiver to obtain one impulse response function for each subfault. We finally
initiate and spread the rupture radially from the hypocenter with a constant velocity to simulate
the long-period ground motions. We find that the simulated long-period ground motions are
consistent with the earthquake records, which confirm the power of this technique to assess seismic
hazard.

Keywords: Ground motion simulation, Ambient seismic field, Green's function, Finite source modeling
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Estimation of site amplifications for strong motion stations in Hokuriku district, Japan,
based on spectral inversion technique
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Simulation of characteristic late arrivals after S-wave of local events between Amagasaki
and Higashinada in Osaka sedimentary basin
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Strong-motion simulation of the 2015 Southern Oita, Japan, earthquake (Mj5.7) using a 3D
structure model including the land and sea-floor topography
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Modeling of the subsurface structure from the seismic bedrock to the ground surface for a
broadband strong motion evaluation in Kanto area
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subsurface structure from the seismic bedrock to the ground surface for a broadband strong motion
evaluation, Journal of Disaster research., Vol.8, No.5, pp.889-903, 2013
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ESTIMATION OF SEISMIC HAZARD FOR STRONG EARTHQUAKES IN TAIWAN
*YU-WEN CHANG'
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Two main factors that affect the result of ground motion prediction analysis are the existence of
the event and site effect. A hybrid procedure, which combines site-dependent ground motion
prediction and the limited real time observations, was set up to provide a high-resolution shakemap
in a near-real-time manner after damaging earthquakes in Taiwan. The purpose of this paper is to
develop the prediction model and procedure considering the characteristic of the damaging
earthquake and local site effect, in order to provide an early estimation of potential hazard. In
the site-dependent ground motion prediction model, the site effects of each strong motion stations
are discussed in terms of a bias function that is site and intensity-level dependent function.
Instead of such model, an empirical procedure is supplied to correct the discrepancy of the ground
shaking estimated from the attenuation relation and applied to precisely estimate the shakemap of
damaging earthquakes for emergency response.

Keywords: shakemap, site effect, ground motion prediction
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Strong motion pulse and building collapse during the 2016 Tainan earthquake
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Simulation of strong ground motions for the 1995 Kobe earthquake based on the pseudo
point-source model
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EREL, BEFOERICEANDDIY IRV RERTRIEIDIEVWSETIVOWR L, MEEEMANNS LS
KOET —XTIREAMENMET I ERURAFEIND. T, BRECTRMURERTT IVISBIBGEROR
EZEZRBLTULEL. £ T, BEBMESLCISTAMEX D EARENBRANEDBESDAR, KEFILOE
BEEDEELLEDENRFESIN, EBOFILZRICBSLT, EOBRENDIY=Z1L—IavyRTcEdne
FARTHECCERFEETHDIEEXISNS.

AEEMRRAIEZE MR E URURERETIIVOBERADHHMS F T TICAATNTULEIR (BIXEE - &

2, 2012 B2, 2015) , AHARTIE, FALHEEEEZS UIEHEE UTEETH S 1995 FLERREINIE
ENRICRLRERETIVEERL, MAMAOEHRENR(CBES =1L —TYaVEEMLE. CC
TREREFEOBESZ BT CER T 3HUERTT/ILE LTLEAM (1999) OERETIVICEBL, Z
DHEEEIERP DI DD TARY K~ (BTARVK, 2, 4) &aRBIBIHUEERETIVEER L. BIRL
IRSAI—=(PROESDTHSD. (BTARUR) : E#E=135.061, 16iE=34.623, S®I=13.6km, HHE
F— XV L=3.4E417 Nm, O—F —EE#=0.48Hz. (B TrRUk2) : F#E=135.103, 1t#8=34.650, 3F
&=9.6km, MIEE— XA =1.0E+18 Nm, J—F —[EK#=0.48Hz, BITEN=2.65s. (W TARUK4) ' &K
$8=135.238, 1t#8=34.732, FEL=8.0km, MEET— X =3.0E+18 Nm, I—F —FK#=0.18Hz, WIEE
Nn=8.1s. BRMANDEENHEE(L2.7x10° kg/m’, BE(I3.5km/s& Llz. ST I—YavEBeELTEEA
NIANDFIE0.63, HMEED T RILF—DKFLRAPADDEEFRIT /IS AT —THSBPRTITN (Boore,

1983) (30.71& LTz, QfEIFQ=180 > (Petukhin et al., 2003) ZFU\fz. (AEEHMOIECIF2H28
16:19(CHRELEREDERZRAVE. ZORRE, MRAAZEHMARLTERAIN CBETNERIFICBRTE3
CERPDMoTz.

OEEREIIME(C L SMAHNOMES(Iforward directivityDEEEZ(FTTLDIEEZS5ND (BIXEE
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ST AE, 1997) . %, BBGEEBEETERL COHEVRMRERETIVCEETEICLEEENK
SICEZXNERVEZBZSH. CORET—VIREE 7—Y IMMEOAENSERITS. TFT— TRIEIC
DUVTIE, EimLE, directivitydFEZB(E D —F—FARBOZILE LTENS (forwardfITEO—F —ERE
EEBERAICYTIRTS) . REFTILTIE, EFIWISAI—THZ3I—FT—FBRBEEHANESLDICETE
LTULBDT, BRMI(CTorward directivityMFEEESAIL I—F—FBERENEZEIN, ZOBRE LU TER
OBEBRERLEFIITOTUVBIEERBCEMTESD. —A, 7Y IMEBICDOVTIE, —RICHESHOTI—UT
AR (FETRRFE, CRERERE, Y1 MFEO=ZBONTH D EEZX SNDIM, RUUSRERET IV TEH/NM
EOT7—VIMMEFYEERVTUSRY, CERBRSEEYrMIEEZRL TV CEICED. chld, T
TRV OERKEEREZ T IVIBRERLLTUVBRCEEEHFMTHSD. ®>T, 7—U IBAOE=RNS
&, RUURERETIVEHFNTOERFEBEHENTILVSBERIOGED < forwardBITOI=aLb—ravict L3
BLTULWBEEXR, J—UIUMBICERTIRENBEIINDDI(TbackwardBI TH S .

PEEFENDE, BUMRERETIVE, I—F—FK#E U Tlorward directivityDEEZSATLENDEH
EIBERD, forwardflITHI=Za2L—I3VICFBELEFETCHD, REMNEIINDDI(FbackwardfITH D
EEZSND. CORICDOVT, S#IE, IDZELLOEHAIR TERROBSN T SMOREEHMRAMEZ SR
[CEARTUVERL.

HEF EAEMESAMERESOBESHREMABLILE. DELOELBLLEFET.

F—OU—R ! BURERETIL. REREEE. HES

Keywords: pseudo point-source model, the 1995 Kobe earthquake, strong ground motion
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NV Y IRMTERSINIZ2015F /13— )b - GorkhathEEF (C H (TS REHAMMEE)
Characteristics of long-period motion in the Kathmandu Valley during the 2015 Gorkha Nepal
earthquake sequence

*EiE BT, =5 . Bijukchhen Subeg'. —H) ExF'. o =
*Michiko Shigefuji', Nobuo Takai', Subeg Bijukchhen', Masayoshi Ichiyanagi', Tsutomu Sasatani’

1.4tmEXE
1.Hokkaido University

20154825H, XR/3—ILOBEEN LV >V X DILFERISe kmC'M, 7.8DMEMNFEE LTz (2015F X

IR—JU - GorkhaltlEE) . AREFEELEE, M, LU LEOREHNSEFEEL, SANBICEERRRE (M, 7.3) R"AK
VYXDEI knCTHEELTVD. BEHOLVYIYIMIBIT SNV IRIMIE, BESTHRIERBYNE < L&
IBLERMTH D, BECERM - RMOMETHEEEZ(TTCE L. AMER, DEVYYIARMICHVT
(&, BB ECTR, HEEE LICSROMESRASRMSG D (Takai et al. 2016, Bhattarai et al. 2015, USGS
2015) , ZNSOEARICHVTHEZENBESNTULD. AE - REICHSIIIHAERERETIE, 58 LED
ERICHAR, HEBEE LSRR TRIENEXRL, REBOMGRPMORVWESENRIINTUVSD. AKT
(&, NEVYYIAMTEASINIZ, 20159 R/3—)U - GorkhalthEEEF (M, > 6) (CH(TDRAEHAMES (2~10
sec) MEFBICDVWTHRRSE.

5T, KREOBRBIREFANC. KEOER EOKTPERIRORE RS, BHESHEEOEME/IIILINRES
h, BELRERIEIESNEL. MEFETAATEmRE MEETARSLULTETERIRIETHD, K
WEENRICUR, BEEERE AUV ERBEBITER (FlX(E, Galetzka et al. 2015, Grandin et al.
2015) H'5ld, BRED VY IRMOILFES knlcfiIBET BM, KIRDEHEA VY XDAFEICAELTH
D, COBERAZFRNFHE, EREBERERMUCENDTHDEEZXSND. L TERDORERFIIHERE
BLOBAlRE SRR TIERICBTVD—AT, KEFHHD SHEE - DERR= ClGRREOR VB
-SMRRE O CEFHEMEFSHNERIN, FCH VY IZBIMEIROHERERE EOTHMERIS T, KFEICH
O\ TAHRIATYTL50 an/sICET DI RREBILBMETH O, EC T, BHEIRKE TOURTTREESRERS
(Bijukchhen et al. 2016) ZBHUVT, &R EOKTPEAIRZE AFHKE Ulz, SiE TAARDOTIRTTERRNE
RCLD, HBEBLOBISOSEINESOBRET . ZLOHASTIIBRBIRTEN, THMERISI(C
BIFESROBHROEFBEMEZENRATE T, SE2 XTI TEEE B CREROMBHESES0ERT
BDUNENRDSD.

RE, BAREOBEDIRERANZ. FEI—UIXRINIVERSZE, 2HHASCABIMEENE—IM
BHS5NE. FCT, 0.2 HzOO—/IX T 1 LI —KFDVertical-Radial S FE CORIFIMIEARND &,
FOKTPERAIRZESHICERART, BEESKOVIENEEZN SRetrogradeDENETERUC. TN, Rayleighi
MEREL TV ERBDON, MOERREORE (0~80 km) TEREKICERINTUD. Z2CT, BRF, RRKRE
DIRTTI =2 L—23V%&EFTL), RayleighOBIRMEHEE L. BRETE(CE, BERULREE (HE
1985) , REREIE(C(IMonsalve et al. (2006) , ERBIMICMTOEZHLz. EFRKEIL, BERAERE
BETZE, ZOREMRayleighR TH D ENERTE:.

ARV YXBHTCERIISNIZ, 2015F=R/3—JU - GorkhalttZEE¥C & (T3 EFHBEMEBIOBMIC DV THRANI E
CB, REEREBTIE, EBANZILDOELSZRARMES NN NV Y IBMELEL TLDERD
holze. S, DV YIRMICH T EREHMESN OGBS KU TEIE & ORBRIC DV T K DERMIC
BREIETD.

F—D—R :2015F /=)L - GorkhathEEE. H VY IRAM. BELR. REHAMES

Keywords: The 2015 Gorkha Nepal earthquake sequence, Kathmandu Valley, Strong motion records,
Long-period motion
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20155 Gorkhatth BICH UV TH VY XA TERAIS N REPMEESND V=1L -3 Y
Simulation of long-period ground motions in the Kathmandu basin during the 2015 Gorkha,
Nepal, earthquake

*24R A, Dhakal Yadab Prasad'. $8K E'. Th7] &'\ &H &'\ BEE LT
*Hisahiko Kubo', Yadab Prasad Dhakal', Wataru Suzuki', Takashi Kunugi', Shin Aoi', Hiroyuki Fujiwara'

1. B RTERARSE ARG SR 2 R TR FE PR
T.National Research Institute for Earth Science and Disaster Prevention

201554 H258505569) (UTC) (CR/3—ILTHAE LT220155FGorkhatthiE (M, 7.9)(FR/S— L RICEXFHEE
ERkFUIZ, AEICLD>T. RI—ILOBEN RV IDMUET SN VYR TIEEERL- 5D e
HMUIESHNERINTUND (e.g. Galetzka et al. 2015; Takai et al. 2016) , BN TERAIINIZ
RIEEBRS KUOZDIART IV, ARV Y IRMATER R SN ZEENEREBREES IERE DALY Y
XBMDT 1 RMFEOHRANFEEBRIZ(TTLDIEEZEZIS5ND, AAETIE. ALYV IBHRNICET S
XU NERAEROBEERSKAIN CE R S N RABES:MAMEEEREST T -5ty CHSHEE
SNEERETIVEN RV Y ABHMOMTEBEETILICEK D> TENS SVBIRTEDIDOHERARD O

([Z. 20154 Gorkhattt BEMERETILE N LY Y XBMO—RTTEREBEET IV EHE L ET. B ED
REHMESHZENRE LEMERZ2L—23 VETDOI

20155 Gorkhatth EDEIRE T UL E MK iR & RMIF R, BB FRERV I a1 Y ~ERT Y
N—IIVICEO>THELR. BRAFERCEIIIARAITIVILFIA LT« VY ROERTYN—T3 Y
(Kubo et al. 2016) &EHA LR, HESNZERETILOMEBEE—X >V E7.5x10° Nm (M, 7.9) . BAT
RDEF7.3 nTHhD. HESEOBEGIRETHMETH S, AMENKEEEE L TERAANDIZST3IL
HEDTHD., NEVYIDIEDOER T ICASEITRDEHREESI N,

ARV IBMOMTEEETILE LT, KAINPTERIS NIZRERHRO I — 5 KBRS DH/NIARD <Lt E R
R 3—RTREBESETILERTERNITKODIZ, BTICIFEREOREICKDMEMDBHREMA . TR
PR—IVEBREEDBREER Uz, HESNLEREBEETIVICH(TBVsHR500 m/sSU TOEREBODES (&
#9460 mCTdH Do

HESINEERETIVENRVY Y IBMOREBETTIILEREVT. KATNPICH(FS20155F6orkhaitt ZERDERE
HMEH:H =1L —23aVEToR. TOER. ARARCEHIAISTNTREDEL3/HEBRIBIEMNT
Tl

[B8FF] ARFFTIIDepartment of Mines and Geologyd &K UTribhuvan K. AU I A4V 7 IRIAEHNSIRH
INeEY Y TY VISERE 7 XY AERAFN SR I ZMEESHEREBVE LT,

F—0—F  EEMBILED. 2015Fcorkhatt®, 71~V XA, WERI=1L—Y3Y

Keywords: Long-period ground motions, The 2015 Gorkha earthquake, The Kathmandu basin, Waveform
simulation
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2015 R/3—)U - JILAMEBDOARE - REEFE >N SV Y XEADIMEAIRDIFFEY 7 L3R
DR

Detection of nonlinear site response using the main shock and its aftershocks of the 2015
Gorkha, Nepal Earthquake recorded at the DMG site of the Kathmandu Valley, Nepal

*NwBSA LOVE PFcAY O -EIvP T-5L DXwTa - FSYRL J155 N—5
k- PSRN FoaYF FUSYL S £ ME REL RUYIv— O-L VK

*Mukunda Bhattarai', Lok Bijaya Adhikari', Umesh Prasad Gautam', Bharat Prasad Koirala', Chintan
Timsina', Toshiaki Yokoi?, Takumi Hayashida’, Laurent Bollinger’

1. RIS—IVEEAILMER. 2.ENIMREREA BRMEA BERUEIZTYS—. 3.5 VIRFND
FrRE B RETER

1.Department of Mines and Geology, Ministry of Industry, Nepal , 2.International Institute of
Seismology and Earthquake Engineering, Building Research Institute,Japan, 3.Departement Analyse
Surveillance de 1'Environnement, Commissariat Energie Atomique, France

We have tested the occurrence of non-linear behavior of soil at the DMG site using the
accelerograms of the main shock and its aftershocks during the 2015 Gorkha, Nepal Earthquake. The
DMG accelerometric station is installed on the surface at the concrete slab of the single-storey
office building in the central part of the Kathmandu Valley filled by sediments. We calculated the
horizontal to vertical spectral ratios of S-waves part of the earthquake records (S-H/V) which is
expected to provide information about the ground response. Then we calculate the degree of
non-linearity (NDL) (Noguchi and Sasatani 2008) for the main shock and its 5 aftershocks in the
frequency range from 1 Hz to 10 Hz. It is found that DNL of the main shock record clearly different
from those of the aftershocks records. The PGA-DNL plot shows that the main shock runs off from the
trend formed by the aftershock records.

Based on the above study we guess that non-linear behavior took place during the main shock of the
2015 Gorkha, Nepal Earthquake.

F—O— R IHETEY T NIR. SR, TIUNE. 1T YRS

Keywords: Non-linear site effect, Degree of non-linearity, Gorkha earthquake, Kathmandu Valley
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HBIHEIOH/VE — D BN ZEEZE Eh & KRB O ABEM DR

—HUBRENT ICE D <#&50—

Relationship between Irregularity of Boundary of Subsurface Geology and Spatial Variation
in Peak Periods of Horizontal to Vertical Spectral Ratio of Microtremors

-A Study Based on Numerical Simulations-

*ToAR BARR. B B gk M

*Kentaro Motoki', Tetsushi Watanabe', Kenichi Kato'

1.\ EEE ST
1.Kobori Research Complex

1. (FUGIC

ARERILIEE FCHEESTMOTHMMBEESH D (C(F. BERAOHERERARDENMDETHDIMN. 2TO
Yo S TEHMEEDREKRD D C ETRBNICIEMETH D, FMSABEOR R AEBEM OB R % & (5
BlcENE., TEESEFEEOMRIEARND EEZEZS5ND, REMBEOARBEMOEREEZHKTT IEEEL
T, WEIOHNZIRD RV E—DER (M. E—0RBH) OZEEZE#HICEE L. ITEMEBNEIBLEY 1
N ERBELY 1 LT RRIEROE—OEHEOEFRBARES K ELSDCEERLE (T

KA 2012) » ARE T, TREMNEBEARBELY 1 ~ENRE L. BEBERIFICE DT —-OFHEOZE™
ZHICKREITHBRETILOFE/IASA—FZRTLCE. E—JRAHOEEZTEEHEEREHNE LU TIRRD L
[EKD., HMBEFILOARERM & DRERMEERS MU,

2. BUERICE D ZEHRBOEY

CCTlE. MEEHAERmLERZRY 1~ (oA - . 2012) ERREL. T FIERAEEROEBESH =320
ENHRICEDCHERF V=1L —2avICL > THRETEINERRE LI, RIMERLEEZBLUIZEAD
WRETIVEREL. E—OFEHOEIEHICRHEERITT/ISISA—F &K,

HEETIVE. MEEPSRERRIC. BEAEDREDHEMBRATHE(ICLIEHBRICEDVTEEL. it
BRRETHzTRELBIBEES X o COETIVERARETIVLET B, MBRETIVAZERBICR(ITITRELR
WICE. BERETILVASEEROEN. EFI/ILT1 X tBEYEEZEIBLETIVERU, RETEEED
(CS VS LEEBURIIRRICIERE IR RIVTRIDA )1 XE5X. =1L —Y 3 YV OMGRREI
1600 & Uz, BHHIERERRIC10. 24BBEOEIX Y R CHEIL. FBEIX VY EOHNEEE L. NSO
REFEL TRHEROH/NE L. E—DEBEKXRDZ, E—OBHEOERESEFARDZHIC. EllRNS
DIEREEHC & (CE— D BERRDZERE T Koz,

3. BUBRRHTIESR

T BERXETILDOIYZ 2L —Ya VREREWEETABRICL S E—TAHOEMERE LR Uz, EATT
WICKDEFRBIEENRS LD I EZTIHMEHMEML. ZOREST NS LB EEANESN. ZDIEH
(FHENEHRISER & AN TS o e,

REMBTOBR. HRETILOE—IBROEREHZRHOENMES T ILOBEREOERC. ZEMRED
EEHNNS LD ERITEEREOARBEMOKFERBOERMICREERL. HEOMMEIEIMRBICFEALER
EBRLVWC EERER LU,

4. E—0 B & BRI D RIRME

BE=1L—YaViEREHAV. E—JREOTRAZEZHEREHRE UTIRX. IND—IRT MNVEEICE
L. B ETILOARBEM L LRT D, HBETILOARERILE. HRNASERTEBLEE TORESAHBENDSHKE
ERTzZZE -V IEBRLTRT—IRI NVEBETEREIT S, E—OFHOEERBI TNV A TS LEN
LT. BCHEHBBEB#EETILEL. J—VUIBMIBZCECLDT/IIT—IARD MIVEBEICERT 5,
ECHEBERE D+ VALV IVBETETIMEL. E—OFROEERBICEE T S LD(C. /\—I ~iE#.
BEEERE. ST ETVYRY—FTRKODco ENSDIRSA=INSKHZ/INT—IRD IVEE(S. HHEETE
FITzDIRT—IRI RIBEE LLSTET D, COEHAIE. EFILY 1 I 0EREZEBIS B IBSICERIL
TECEEHRBLURZ, MERNGT D E(E. REEME EOE— O EPEOEREE EMBRETILOMOLNE
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ERBLILTUBCEERLTUVS, cDCERFE—DFHOEERMN. WTEEDARBEERKE
M KERBISEVWDDHIRICHIATESCEERLTU S,

2&3H)
oA - A (2012) : TRMEBOENICKLZHEH/VE—DFHROEREE. AABRPESAS M RGN
&. B-2. pp.157-158.

F—O— R HEHE. HVE—OEE. ZEEEH. ZRRE. /{020 R UEE

Keywords: Microtremors, Peak period of H/V, Spatial variation, Coefficients of variation, Power
spectral density
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AEEMB(CH(FTDH/NIRD VHERVCEEHRTE ~SIRRPESaFEtAENRE LT
Estimation of S-wave velocity structures of an irregular ground using H/V spectral ratio
~Case study in the middle coast of Miyazaki prefecture~

A = RF B BX SR
*Kyosuke Okamoto', Seiji Tsuno', Masahiro Korenaga'

1. SREHR S BT FT R
1.Railway Technical Research Institute

WEN SHBOSKREBEE RN DHEE LT, EHEIRERAVTKROIZMUERE(C L DEENTPY, BRT
DIWPDERNSKE BH/NIARD SLtbE AU TR, X elEORRREEITEL ERREFERESN T
3. LHWL, CNSOFARSHBANAKERBEETCHDIEVSRECEIVNTHD, EROCREGEEIF DX
SIERBRMB (CHUVTIFEL VWIBREEE KD D C ENRRBEELDA8EERSESD. CORRELT, LT
D —EDOERE— RENEY, RIEEADEBRNEL S8, BRSNS REENKERBESREN ST L
TUWTzHEEZEND. ULH LIRS, REEEFRT CIEMEKEENE UHERDIBIRNT5REC 5B
BIUERHDNDT, FAEEEEDIER, ZNICEDHMEESHEOMENREEL). BENICAEEMER v
AX—=IUTFBICF, R—DVTOREEMERTE LV >EFENBNTH DN, IX ~EPCBIMOBENS
EARELIZEEEZL). T T, BARHRNAS CRMICASEEDOERNNTET 3 ERHBENNSKET S
HNZARO JULICEB T 3.

AHAETIE, BEDHAEC T TOARBEMBOFEENMERINTUVIEIBY — 7RER RERARMMAE
FITMRE) (SR> TEM R CHEMERRS KUMEER (2015F9I8~118) Z170), HERBEOAREREMBAD
BAMORSZET . S, HEMENR, HEEHE € (CABEMBOEEN BRI NTULSIEREFIDIC
AmDBNRZE & D, $9290mD -1 9 — /X)L TSEFTIC TEREIT o1z, SPACEZERUVEEBEHEICLD, BEIC
EBRINZABICSVTENBENFEEL TLDCERDh o fz. REARTHAINZNEREEERICH
(TBREICEBEU THRBCEICKI > THESINZBEDENS LS ERBALR. ILHEEEENSEERS
ESRIC KD KRADWENDH/NV I RO RIUEGIE, EERICERISNEH/NIRD RLLEOE—-DZRB<HBETI L
EHD, HNZIRD RILEEHDSIERIBEERDDCEMRARER EVSCEEXRIITSD. LA LIRS, ERIE
BHRAAICHVNT, EEBENSHESINLERNIGH/NVNIRD MLtbE, RIS NIZH/VIARD ~IUEBIEK
SMBET S CERPh oz, COEBERE LT, ERBERE CRRABODEARAET—RERACMR T, REK
PERE—RORREC K DKRENZNEMRETLD, KERBEERE T CORMBE —BULELL LD zHEEX
5Nnd. &z, MEFHI IR ERVEHNIRD ~LtbE AU ZREIETo 2.

COFEGDEANNRE DL SHEBERHNSEUCDDNEEIT DHIC, HEBSCEDVZHESEIC K DK
BOERETD. ERESHREMDHE CERS N BRI Z REKE D & ENLANCOREL, REFUNDK
DRVFNOEFRNSELC TUINEGREICEDSFRICIDHESHNE L. ZOER, BllmhsdHLZz—
HERNOARBEBRNEESOENICES L TCUVBAREEEREVCERDh oz, e, PBESNIZREKED
DNSEHEINBH/NIRD SIVHFEBGRIEH/N IR S ULLE EBN—E T S &N 5T, KEBOELNS
HNZ RO JULEEELL TUL B AETREE AN ERE NS .
AAETIERTGEECEDVTHRET >N, SBEZRTHNEEEEEZRIDICEETRNE(CEODTLSD
EEZD.

Keywords: microtremor exploration, Earthquake ground motion, dipping structure
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REMBONZRFEHRUS L OERTRAEREZR U IZNEBAOAFTKOEEEDRR
A Method of Estimating Incident Wave Considering Nonlinear Response of the Non-uniform
Surface Ground

* |\ A EAER. BFHE M5 XM B, =M &
*Shotaro Yamada', Toshihiro Noda?, Akira Asaoka’, Yoshihiro Sawada®

1. 2EEAXZAXZRIZAMERL 2. 2aEXZRSGEEMR T Y5 —. 3 MEFNRESMRRER
1.Civil Engineering, Nagoya University, 2.Disaster Mitigation Research Center, Nagoya University,
3.Association for the Development of Earthquake Prediction

RCELMPICE X, REBPAOWMANICHKS FHEST CEHRAIS N T — 5 (SR OIHREZEEDEEZ S A
TWS. LIz T, MIESDOERNSEDKDLIBRERFINDICE L, XEMBOIFHGHEZEBEREITD
WBRNZE U THENTELEVETOENTHSD. —7H, RIKMEBRRESTREHBOMEBRICED T - B
BERELT, 1BREREMEE L TEDIRS K~ ERER OEAMNRLMNSNTUNS. ARETIE
ZDILARME LT, VWD TEZHRER(ICENNITHIESTOEERD S XREMERD N FHIFEIRIZ BT
EREZR LU CIZNERICANSINCHMEBREHTE T D2FEEIRRTS.

RBRIBIFAETIE, ITENEBLIROMBZIISESEERHEACREL LT, XKEMBRESTHEBEET
BCHMERY YERY. BE, REMBOIHSEIMEISERFCSVT, MEBEREERT 3158, 20
RICTTBEFERE)EABRICHVWBIANTRE L, BrEEEEOES:HNKOSNSD. BRELT, BTEET
HCELEER(E) ETER(F)DSHEZIEHNKDSND. LIzAh>T, —RRICIFEES X TE+FE KRS D HEMN
ThNnsd. COLSEENTIE, UARDCEINRSEDEZNAICLTERXINEVSHABEELSD. CDEF
BCHL, —ICE, MREDOEAZERNS —AAERRFERICEDVTCERBITRESITEIAELEN
SN TUVBM, EICRRZED, HIx TZMERTEHASNZEETH > TE, REMBOIEREUERSE
NTVBLIC, ZRIMRELATLL B, EOEEFEELT, CNTREELAFSTHD. TEMER(C
HFBIEAECDOVTE, FRLETIEELS, ZEBHBZNU CRESNTELFESTEVDSRICHVTERE
FILEERETEEL. CNlCTL, BAEIEMNERCHVTERIASNISHEARBHIBOIHGFEH DTE
EEVEHFCHDICEERBICRODIZ LT, ZRITODK~TEHRBEMERFICLDEEHETET D EEHIE
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ZRTEBICH T2 ITEZNEBADATK, TIN5 LEBOHECHRAER TIROZR CEAEIN T SEE—
BRCTHIMBNRHD. AARCTECNERBRIEIHNE, STSYI1OREEHEEZEAT DI ETH
9. WERENEEXZSIS VI 1RBEEEICARDREERDDAEEDRRDCECES.
ARAEDOFEICKD, REMBODZRFEGEEM, REMBOEMTEMAIRZEMKL CAFREEEIT S C
ENMAIEE DN, ZOHTEBROBEGREBMBDIHGHEILEDET VLS OICERRH(ICHEIKEZFIT D
CELEBM, CNBSEFTIVECERRGOZ UM OREE SR PEFED TZNERTOMES DTS
REDBBICKIDTHAREE LS. AAETIEIHELAS LUK FAAICHUZATERAITSICENEEZTHH
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1) Noda, T., Asaoka, A. and Nakano, M. (2008): Soil-water coupled finite deformation analysis based
on a rate-type equation of motion incorporating the SYS Cam-slay model, Soils and Foundations,
45(6), 771-790.

2) Lysmer, J. and R., L., Kuhleemeyer (1969): Finite dynamic model for infinite media, ASCE, EM4,
859-877.
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Soils and Foundations, 49(5), 739-756.
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Numerical realization of surface waves and assessing their influence on liquefaction using
2D effective stress analysis
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WENKETDE, PRPSKICHEVT, HRAZLMET S [REK] BRETSD. COXREKIITEROER
BEMNS, ERMVSHBEFOBNCHKRICEI TN IONEET, MEESOHKGEIREZR I3 IEEN
HR) Z25|FRCYT. T, EERMBMETE, COXREREFNHNSDEERMIZXORFEMNBE TSI
B ET, MEHENBAL - EX{ELIzCEMAISNh TV (BEDFE) . LML, EEREOMEERIZEHRH
SKERENDHZHEIT D E(FHEHL <, REEAKREMBOENPRIKILICER BFE(F+2(CIFBRAITNT
VWL, AFETIE, FESEDABEMEEZR L e ZRuHBUEMLC BN Z 2R, ERIERIHNSHKE
ITEREREBRI S CEIC, ZKEMBORKICESEAKREITEEZIBEI SIS, AUVLEN
O—R(E, WHhohEt, #TtFTERUERNMETERY 3HEMEBRTE (SYSHLOLTEFILY) &8
8 L2k~ L BIREREREARNT 1 — RGE0ASIAV TH 3.

RNEIHTERETRT. Hit100m, 1530,000mDMMEEETILE/ERL, AKik2,700mERD D H (CERERIZ 5%(FTTUL)
3. MEEKIE, BARmBESE(C, TEHHNSEEHRERE, WE/IPBEnLE, RIXBERE DSV HER
BEEoTUVBY, KEBER(Z, hRENKIEE—BIBLSKEELOL, TikemEIEEIESKE L
. ERIE, EREEZFR/IMEERTOG. L. -36mHA COERAIMNERZ2ERE BML, RS (ITERE
ERIBPE TOHE L. MERIERMAIRCRAAEREREMEBEAMETERZREI DL CEIIC, NiRE
e SUMBEEERIR(CVs=400n/s(CHHE T SRR EAVZ. R1(b) [SHEREN S100WEDEREND
MLEKITHS. RESBICHVT, ETAMICH U TRIFEOID (CEET LT L SURAEODREENERTE
3. COXREMKIGERNEBRBCTHREL, RPOBRINETLTLK. K1(d)(ICIFA~COERMRICH (T B ithRE
MEEE 7—) ITIRIBEX RO MLETRT . ERERE (REREEERF) LOEEAIOMKRATE, MmBEH
NTRAMEE (NS, HEFHEFEAERELTUVEL. —F, MRBTIE, #ABSMAELCTUSC &l
2T, KFEHCEALUTERAMRE, MERECEEICER<EODTUVS. TN, ERNEIRSBTER L ICRERK
MoELUBERTHSD. INIREEN 520, 000mBENCIR(ZER TH D E, mA300aIEE TlddHh 3 MMESH MG
BLTULSIBKRFMEIRD. RFEKRIT I, HRCIESVTERKROINEENRIINDCEHS, kAR
HIDBEEFIEELTITTCUVD. Y IREBIARI MIVERSD &, IIRERE L TEERR EEHEEFE DK
ZELTULER, REKE.7HEOPCPERBAERSMREELTUVS. K1(0)(C, FMRICHITBFEERIG
DETEERY. MERATEBRIRIEL TULEOR, MEBTEFIEMCHETERATEFHRTERESI SIS L
EREZEHIT, REBHIICEISSULEEL > TRIKMELTULWS. CNiE, REKEEERARMR TS TELNR
KELHE D2 (TVIMR) CENEBRTHSD. TS5ICHR(ERDE, BRIRBICETREESKVWEDOD, XRHE
HDOFEETFHABMONETENOSTITLERELTLSD. SOHFRIRIEL TULWELD, REZFICK D TEEMIC
BENrBEE, SoCHIBMONETERTN > TRINIET BEREEMSHTLS.

EFESHBE, 1) BROBEMNCEK > THERIERBHNASKEENER TN, REMBOMGHIIENES|SE
CICE&, 2) BUBBBWM OB THRINEZRERET. 7RMNHEOPCRBAERANER L THD, EREREHVN
TUVEHEEBLTLBC L, 3) REREEERDTATEMERTIDEGRAITRIKEBRENSEX S CL, =&
U, HWEODAREMZEZR L EZRuBMCHERONEHEERAGETREBLE.

1) Asaoka, A., Noda, T., Yamada, E., Kaneda, K. and Nakano, M. (2002): An elasto-plastic
description of two distinct volume change mechanisms of soils, Soils and Foundations, 42(5), 47-57.
2) Noda, T., Asaoka, A. and Nakano, M. (2008): Soil-water coupled finite deformation analysis based
on a rate-type equation of motion incorporating the SYS Cam-clay model, Soils and Foundations,
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3) Nakai,K., Noda, T., Murase, K. and Asaoka, A. (2014): Liquefaction damage expansion caused by
the generation of surface waves from base end section, Japan Geoscience Union Meeting, SSS23-19.
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Earthquake Fatalities Mapping for the Eastern Asia Earthquake and Volcanic Hazards
Information Map
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Age-dependent Mortality in the 2011 East Japan Eartuquake -Further Revision of Traditional
Mortality at Attack by Tsunami
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1. ([FUSIC

ARIHE CBR) (TSRO EEFTEICDOVTCTHESEEREL, WEEABZENDTHD. —BICI,
FHEX%) = FRXOA] FEH TFSXIE mHALO - - - (1)
EVSEBREUEERNRLAVSNTULEIN, BEBERODEKIDIECSEENTEFE > TRHRBEETDH
5. TN, CORNNEMISERATEHE(FESEL. FCERICEELREEF2DHSD.

F1OMELZ, COBERICLIRD —FICHEAAKEKTE —AMNBRRIDOFETRNMRF NS <EES
N, BCETEATIHRICAKSHEELDIF -ERENDEREBZEL TN TUOELVDTIEE VD ZERH
TH3.

FIOMEIE, R(OBEAICKRLT, MUBAOEEOEETREXZN] THD. COSICELT, Sawai "
(& MBIEMAR CIOERSEE (MEBAL) (CH—UNEL | FEREEROEEMABBEEHVTUVD. ZDE
DTHDIN, TCHEBEREODEMBICIEZTO>TUS.

A#TIE, EBIDNEBORHEEHETERTETSLD, RERETOHELREREARASTULSD. ZDOL
T, BEIRECRNEER/RE ZHME L HAAEETE E DBKRE, TSICEIHENBEDNENHDERICDU)
THERZAITLS.

2. XS ERORESRITR

EIOBBORECEITT, BBV (CLD ITEREEORTREDTL ] #EAEL, EFOSRETIOLTIYU—X
MEEEH TS, ZORRE, £10MBEELLHELL. DT, AWE BEEBTIIES RS, 5
HEATRIHICESVECRELDIEETEARESERLUEZ. SO, COAREISCREIE:.
QEHOMREICEIRL T, H¥EEKlatad AFBZUZERICEILIR (BF, B, E8) (CDVT, BA
Oc9REUTEERDIZ. ZOR/RE, BAIOFETERNLIEABEE L 2TZEDD, HEEBNCBEITDIARE
SHEFEVNELTVBCENS, BENTOMLICIEZ>TLES (AMOEHEOHEYERAKTH3) . £C
T, BREREZ (S THXEIN] BAOEEANETEEENZ. ULHL, BEEEREEC (I|BREE
ERZLED, +2EEXDICIIEBENNE .

—7, AROEAALEDIA, NuERKE T BHE TIIEKEE S ST IIE5A DT RS
B & MERICEIDIRESERKE] ZIBRIL LT, BEMBEEFOERHEDBE T ILCROECEREEE
EMBLTUVS. ChiFEREDSawai VI L BIEBOIFHENEREEFEELOTUS. EC T, ZOREEER
U, SS5ICBEIRIBEICEDNLELEEATBSCET, 1BEOBEICNX CT2BEORBECHEINCERSTE
z.

HE, COELIICUTHEOSNZEEERTERNDSS, RESFRABOAOZRHE ULEBENEICEETH
3. @5, PEY (1984) LR BEREZEFES(ES—BREEDREAFICSVTEETS] ELSEER
ERCEATNLULTULBINSTH .

3.7

T, SORREO—imTHD.

OFFERICERIZIRCXRNETE(ICE, GROBERCTEEENETCREDNLHESADCENHETHS.
QRTEXBTERNDAOE LT NBERICEIDIREZFOREABALOI ZHRBAIDCENBICHEEFETHS.
OFRICLBEDHEME ERERIFOETR] & [FERFOETER] NI ED L TEELHE
3. ZO/R, AGR - PEHOZNNEBRICHARTBEICEVWC EMHS.
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1) Sawai, M., Who is vulnerable during tsunamis? 1-18, 2012, ESCAP Spec. Rep.
DEIE, MEXERS IUKEROERIEE, BEENDIEE, 59, 2012.

3)AHf, 201MEFRBAREKE(CHEDS ABEEDHEM(2~6) JpUXEE.

4) FH, ADFEEEOBEK, SERAFHE, 2012.

5)/ubift, BRAGHAAXFEFHMEICHS(FDRKRREEZR L ITHEIAR] - FEnkEwRE
FERERR, TAZRMET R, 2012,

6)TS, FERICLDIRENDWEER, MEMREIR,59, 1984.
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Estimation of source model of the 1931 NISHI-SAITAMA earthquake using long-period ground
motion at Hongo in Kanto basin
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1.Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology,
2.College of Industrial Technology, Nihon University, 3.Earthquake Research Institute, University
of Tokyo

The 1931 Nishi-Saitama earthquake occurred in the northwestern part of Saitama prefecture on
September 21, 1931 with a magnitude of 6.9. This is one of the most destructive shallow crustal
earthquakes in the Kanto district in the last 100 years. Heavy building damage was experienced in
the epicentral area during the quake. It is important from the viewpoint of disaster mitigation to
know the source model of the earthquake for considering ground shaking during future events. Abe
(1974) estimated the focal depth according to observed P-wave travel time in distant station and
suggested shallow focal depth. However, the focal depth has not been precisely understood.

In this study, we tried to estimate a source model of the 1931 Nishi-Saitama earthquake by
comparing a long-period seismogram observed in Hongo, Tokyo, which is the only seismogram recorded
completely in the Tokyo Metropolitan area with synthetic seismograms simulated by a 3D finite
differential method considering recent detailed model of the Kanto basin. It is clarified that the
main part of the observed long-period seismogram is composed of surface waves affected by the
three-dimensional effect of the sedimentary layers in the Kanto basin. We also found good agreement
between the calculated and observed seismograms, when the depth of the source fault is set to be in
a range of 20-30 km with a rupture propagating from the bottom edge of the center of the fault.

F-O—F NBIEABEME. REARMESER. BRRS
Keywords: The 1931 Nishi-Saitama earthquake, long-period seismogram, focal depth
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Source inversion using EGF for the 2008 Iwate-Miyagi earthquake based on precisely
relocated aftershock distribution
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2008 S FEIMMIBEIE (M7.2) TI(3KiK-net—FFFE (IWTH25) HEEMDMSRTIGE B X S AMEEHE RS
hre. COMER, IMEP—TEERERICLDIREN N, MRMBZEXOBRMBELE NS (FTEERIO KT
BANZALNMEEIND, —A T, ERBOAZRERUCEDIERENRENSM (FH, 2013) +»
InSARMIERZ BN — 9 & FH U\ ICEENTISEER (Abe et al., 2013)/EENS(E, HBOBRICH BIEHOKEBEH R
[CENVEHREMERNRIBESNTUSD. IBEZHREAV T YN—J 3 VR CERROMBEERE L&
SAMTONERR, WVTFNOMBEICEEELIRDRECZETIVNREIN TV (IR - #E#E, 2013) .
CCTE, FHQM)ICLBREEROBRET —FICETE. HROMBE TS )L EBIENSEHOKMBET
FIVEZNZNREL, REMNTY — VEB(EGH)ERVWEEBRYYNN—Ja VEERIckD, MBELEOIARD
DEPENCHDROEEEAHD.

HGWEZERE L VMBI €7 I)LIEIROEHN SBRIND. FEIEROKEBHEIE, RESHERIMERLE
RO —XZEREFICEAT DL DIC, IEEERMEETER, ERMNELDI2NOEEREL, RIEROKERES
JEEBOFEERIKTE & (FEREB(CEDLDICEHELE. —FH, BERKEETT IVIEHEETIVHSEHEICERIE
MOWBEZRVZETILTHSD. EGFICIE, LEREREEBOMBEEE TRELZ2DODVTFNEMD S IDR
EXREAVZ. HEHEEZ X SIBROHIERNMEIOEGFE, LEFEEROMBEEEEE L TUVS. BIFIC
(FERISE EDINTH2S ZE S 205t DK-NET, &5 K UKiK-netith &I m DK 28 RERFEE B\ . BRE
BEEE(S0.1-1Hz: THD. FAEKHBE NSRBI INSMEREEGFEDZENENICIL T, Boore and
Boatwright (1984)(CL7zM0), BERMIBEF OHEHATEBLL SR EZEH UBEET O,

BREDBRESNEHEMBENERETILCIE, FEEROIEEREICH VT, BIEREERaORMEICTEL
TIRDVF 1+ HAAESINB EEEIC, FEROMBRERICEVWTEEELIRDNEESINZ. —AT, BEIER
DEEEBKIBIC(FREEIARD(FELC TUEL. FERICEBKIEN S (FEAEM6 EiiE, HIERKEN S(F2 Bl
DHEETE—X YV EHRBRINTUVS. FEERERIERIOMBEICH (TS 7 IR T+ DAERBRZE KFH
RAICTET DL, BUVICHRBRNICEIEBERANENSND. BRRKIRDEFHEIERKERE C5.3n iME5Nniz. —
7, FEEREROMEE TS IVERE LRI TR, BIBFRIRREISICEEL T IR T+ A3 H YT 3E[E
ZHD5TF, RRKIRDEELTE.In EPPXREIHOERESNE. TLVWFNOEFIVTE, BIERKBED
IR T o (SRR H SNEEBOAEICMUBET B, ZOELIFORRMIECKSOSNTHD, B
B RIMEMB AR UM D EBRRAEECHANNTH D EEZXS5NS.

F—O—R 1 008FEFEWMAREME. BRTYNN—-J3r, BBENITY— VB

Keywords: The 2008 Iwate-Miyagi earthquake, source inversion, empirical Green's function
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EENFHRERETIVHSKODE2008FEF - BIMARENEDENNZ /IS X—5
Dynamic source parameters of the 2008 Iwate-Miyagi inland earthquake inferred from
kinematic source model

*EME B = . 2 8
*Kunikazu Yoshida', Ken Miyakoshi', Kazuhiro Somei'

1. —MREARIEA fhis hEg IRIE RS
1.Geo-Research Institute

@(IUMIC

EROBIRIENZN/ SIS A =S ICXEBINDIDOT, S, BEBFAOBHMRIERI =1L —T3a VLK
NERETIVEERT BRI, ZULENZ/IISAXA—FIDRENEETHD L, RELIYETHULSNSEE
{EERETIVORBICEETSD. CCTlE, 2008FEF - ERAEMEENRIC, BANBEIRRNSHEL
EERETIL (FH - i, 2015, MEFSR) EBRFHE LT, EMECKIDHELULIGNEH S ERERL
EHNR, BROEBMNZ/IISX—FE@RSILE.

O HIZDEE

BRICAVWZERTETIVE, BEE1-20000MESHERERVTHEESINTH D, BFRERMN2 knx2 kmTd
5. Ide and Takeo (1997)&REERIC, EBEZMERETIVEEBRZEE LEIDHIGEEDE (BIX

(&, Pitarka, 1999, BSSA) [CKXPDETEL, ERTHOICHDIEELESE Lz, CDIMETIEIMEIRD (i
KRECEEL, MRICHBERCHSBRNAELCTVS (HIXE, =R - i, 2010, 1E2) OT, SHET(EH
XAEHRTEL, WMEAILESENERTTILE AECERMO E Uiz, EHZNEFREFILO2AnX W 10T
FILVERMBELT, 333 mx333 mXwv2a1&lL, CORMBETILORFERE—BIT DL SICETEDEFERE
BELR. Tz, REBOREREEDEOMREAMAICHEDLOHRELZ. REBEETIVICIIERT Y
N—=J3aVTHUVWZENE, RELEHEELDILOZPVHRELTHUE.

OiER

R CIESNIZEMIC NE T E00FEENLHETEE KELWMERKRSH SNIZR, 7Y T v 2K THI3
MPaTd oz, CHOMETREMEBE LIRICTIRUTrRHD, ZNARMRICELTUVBIM, 7IRU T 1Dl
RINEICRESD ENol3HI8 MPaE, /NS LMEMRKE oz, COBEIETIE, S X517 LEFBICLERNEL, AoDFE
SKEFUENTIZES NS, BRI RILFE—G6clL, WBEDATOx10° I/m' T, Tinti et al (2005)DXT—JLE
BNTHOE. Fle, PIRUF{8EHT I/MTHolz. ISHEXEERIIA (THENDERERIGHIC
EURKEZR) EWEBRRIELEHF LU TEITDE, 7IRY T« A THERIEANIDNET SERC, ¥ERE iR
THIEGBNENDEANRS SN,

HE AR, FRIVFERFOMRELSNRERTE (MESFMICH(TIAENSTDFMFEEOSE
1t) BEICLDBRD—ITHS.

F—D— R 1 2008FEEF - SWAREME. B1NF/IISX—5. EBMFNERET IV
Keywords: The 2008 Iwate-Miyagi inland earthquake, Dynamic source parameter, Kinematic source model
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EENFHRERETIVHSKOZ2013FENHARRICEBDMEDENIZE/II5 A —5
Dynamic source parameters of the 2013 Tochigi-ken hokubu earthquake inferred from
kinematic source model

i —B. BB W, 58 B
*Kazuhiro Somei', Ken Miyakoshi', Kunikazu Yoshida'

1. — AR A thigtith B R AR S5 PR

1.Geo-Research Institute

MEIMTFAIL VEICSVT, BRELFAMESHERDHICIE, HEBRICHRSE UMEDERSE 5l IBE
L., ZOHRERMEICERET VOBRICEN U TV CERBETHD. RELALSNTUSRHME(LE
BETIVOBRIE, FBEENERETILOLICIHILTOEA, MERBRRIIAEN(C(IENZETRIREIN
3. AE, BNHEERCEDVCREES V=1L —Y3a VICETIMEETREERITTED, ERTOEN
ZRSA—BZEFTIVET B LIE, BEMTFAOEEE/L, TVIFEHEERETILOBELICHVTHE
TINBCENTIDOTHBIEEROND. KHARIE, HNZNRISA—IOHEZERIECERET IVITHBAL C
CEBREL, 20135 2825BHARIEBOME (M, 5.8) OEESHFNERETILHAS, MEE L TOBNELL
EETEL, 7R T PERBEBCOEIMANZE/IS A -5 DRFHZERNZ.

WiEBE L CTOIBNDIBER[ELE, BIMFENERETILOE—X Y FREBHESRZHC LT, Eghriel
EINTAREDMETHR CETRNDORMZE/LEHE U (Ide and Takeo, J. Geophys. Res., 102,
27379-27391, 1997) . CC CESMFNERETTIVE, FH - fih (JpGU, SSS23-P19, 2014) (C K BiAMRER
F (0.1-1.0 Hz) 7 YN—JaVHhoHELLABEERETIVEFRALER. &, BREMEDSEIGTZEE
[CN L TARKEE, BRAICH L T2LRABEENDStaggeredT U w REAVZ. HAEDANICHVSIERT Y
N—=I3VEFTIVZE, 1.0 kmEmBHFONKEEN—XEB(C KD T250 mMAEDNSHICHBIBDETERE. &K
&, BNWBOBIRCEREOEBNEZRLTUVS. SONEIGNEMEREEUBENS, B EGIDEE
BERAZHEL, ZhEEICLT, BERNIGNETE, SINGHETE, R0, BIEERE (Strength
excess) , BAINDE (D) , WEIRIF—EVORENZNRSA—IEHELE.
BONEINZ/IISA—TIDFHEEIUTOEDTHSD. 1) BRIRDENL, 7IRUFEBFHOAN, ER
BEHLDEUBREREL. 2) PIRUF 1 E, SLUCERBEDBAINDER, RIEITNDEND50%E
EThHd. 3) 8N, RUBMISHETER, 7IRUFEBEOANESRERLDEI-EREASE

V. 4) PIRUTBETOEN, BNGHETE, RORMIGDDFIHEE, F46.0 MPa, 6.7 MPa, 7.7
MPaL#EES N, BRI TEICT LT, BRICAHETE. MG, EMENE1.3BELE . 5) BIERE
&, PZRUTFT v DIHEHBTRETMEENRHD. CCT, PIRUT B, EBFNERTYN—IJavE
TIWDITARDECEIOWTH LS NZEEHTHS. S&lF, MOEBER/ISA—5 (BHECERES) O
B, BINZ/ISA—IHENEHEIZE LT CETINSDEAOHKAIFEZERARTOVSFETHD.

HE AR, FRUFERFNMRSHETRSFEZTE (MEEBFTMICHTSAENS DFHEFENBE
t) BREICLBIMRD—ETHS.

F—D— 1 WBEBARILBONE. BHFRSX—5. EHFNBRETI
Keywords: The 2013 Tochigi-ken hokubu earthquake, Dynamic source parameter, Kinematic source model
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N1 TV REICHTSEABEFHED ZH DT R EREREEDIRET
Slip velocity funtion for strong motion evaluation based on the hybrid method

Bl . 58 B =E WL AR ZRER

*Susumu Kurahashi', Kunikazu Yoshida’?, Ken MIYAKOSHI?, Kojiro Irikura’'

1.EMIEXE, 2. —REMEIEAMIR 8 RIS
1.Aichi Institute of Technology, 2.Geo-Research Institute

1. (FUGIC

LEERESZHET IEE. RAEKS G (BENFEY) BRNFEE. SAERS I EBRNFEREE
BUENTITV Y REAFEI N, HBETYYF I I —EBLTHEBRONRLULHNEIND, KEH
HETOEIC(E. Bfi{b T NIzsmoothed ramp BIHPRAT - FE (2000) EEARAL SN, EEEFEE

(F. BEBNTY —VEBEERICED E. IMNBEDTARADREREHEFHIERBEDconvolutiond Nz EDHFIE
INd, BEOHAET. BULERKETT ILAZESINNE/ N\ 1TV v RFETER RSB RERRIZEFEMN
BIRINBZCENSZOEMENRREINTVD (HIX(E. 2T - fit. 1998) ,

LHWLEARS. REBEREBEO DL ORREEZICDVTIE. IRDRERBRBMDEZVNCELID IR LILD
BS5IAHFNED UM AR D D, SRELREEE TR T BH(CE. IRDRERBBO IR MLERXL—X
[CDESCCEEBRDRENRD D,

ELD, AHAERT(E. 2008FEF - SHAEMEENRE LT BEEFHTHEO 2 » DREREFE C AT
IHDMEEH IR RIVELSH S DELSTZHD T RO FEBBIC DV TRET B, (FUMHIC. FA - 1t
(2015) DA VNN—Ta VEREESEE LT, BRBRNT — VEHIAIC K DMAERET ILEBET

B, RIC. FH - M (2015) MBRLTVWBIE—DE—X Y ML —bOXELHEE (High Rate Area: HRA) M
SRAHENRDDEBEZETD. CNSOBRLD. EEAMBHAIC EEARAE DEERT (0.5~1%) THIEsH IR
DRIV TRDFEEBRICKELTEDLSI(CELTINDVTERNEITS,

2. SMGAESRET LB

008FEEF - SIMNEMEDMBEESERBOETIVIE. ERF - AE (2013, 2014) HECLDEHFINTLSD
M. &l - M8 (2015) (CKDRFEr IN—JaVyREHINZS. BERETolz, &/ - i

(2015) (I SBEAVN—IIVICLBDITRDENKETEEE (FIXRUTF 1) OFHLERETILOAM

(. E=DF—X YL —rHNKELEE (High Rate Area: HRA) OIFMLERETILERRELTLD, TN
F. TRODRSEITHEHESINZ T IRV FrB8FHLDEITRDRERKRSZOVBFROANEEABRMESHE LD
MR I BARMRAH D ENEXICETUVTUD, T T COHRMEMICERETILVEEE LT, SMGAE R
BU, NKREHE. 0.1-3% & U1,

ZORR. BRREOETELERCDOVTIE. IRDDIHNSDT IR T EFTILKDEHRADEFICE DL
TMAZERELTZAN. BMEFOBEREENRLVC ERDM DT,

R(C. HRMFMERET IVORBEHBDDABEEEMET S, IRAEHS. 1-100& Uic, BEETEIC(S. BEUL
SEEGE (Bouchon. 1981) ZFRIALE. S XA LlE. SHHAM (2015) OFEESRBULENS. BAKEICE
SKDICEREUIZe TRDEREBEL. smoothed rampBEEIDIINIRD ML L—X(CDIEMND K STEMBD
TRDFEBHERSNT D, REBACEBEABRATERNIOS 11 LNRELIERNESNTULD

N DEETOFEEEETIEIIRI VAR L—X(CDENBTRDFREEMEIRNT B,

TR TROREES. N\ 7T RE 2008EE FERAREIE
Keywords: slip velocity function, the hybrid method, 2008 Iwate Miyagi nairiku earthquake
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kK& AV CBRRBEEICH (T3 IRD MUVEBRFE(CRET B1RET ~HirRAitE~
Study on spectral decay characteristics in high frequency range using parameter k- For
crustal earthquakes -

R HA B BE. AR 2R

*Masato Tsurugi', Takao Kagawa’, Kojiro Irikura®

1. —REAENEA s A8 BRIBASEPA. 2. BENKR. 3. BT EKXE
1.Geo-Research Institute, 2.Tottori University, 3.Aichi Institute of Technology

1) BUSIC
BEEBBIEICHVTERRY MVAMERL, o AINSTM#T 3 EARISN TS, mESHFAORBER L
DEHICIFDEBCSH (TS MEEFEDEANBERARTHS. CHOIRD SVEBFEERRIT 575K
&ULTf,, 7 vJuS —[Hanks(1982)]IC & 3755, «k [Anderson and Hough(1984)1(C KB EMRH D, HHRET
FEIEDR, PAUNKEBNETREENTREHMSOTUS. TCT, £, BTICERIC, (3T ICEREREEY
Y MHECHRIT B EERXTONTULSM, RIATIEIKEERISYE, CREREREY, U MBBSECHBT
SEBNTONTUVSB[HIZIL, Hotte et al.(2011)].

KRRFITEI TICS, T 1L —ZERVTIRD HUERFENTHE SN T\ SHIRAMEETRIC, «ERAL
TZOEBIEAZEFEL, £, 7 LY —EDBRERET 3.

2) EIRE

Anderson and Hough(1984)(ISEMDIMRE X RD U A(f) HERREREEC S L\ TREBEHIHERRFIEE
mIELT, RADISICERELE.

A(f)=Ae™ (f>f.)

ARSI TIMBAKXME L ZOREBENRE LT, XRT RVRFEFFBELS LRERE(f, ) LTRRD
M IUBBOIEE K ZEKHS.

TR E U R ($2003 F SR ALER IR, 2005FBRAIRFESHIME, 2008F5F - EMNENEORES
KUREDEABHE, ZDOM(F3.4~7.2, BIRFES(F3~14nTHSD. CNSOMECDWVTE TrILS—%&
Ml U TEBRE Rk, IR RO RIVEKS, ZORARDS f, ERD, f~30HzDEH TRN_FEICK
DIRD MVEBOES ERDTE. TR RO ~LE(,

* MRS ERE (CH (T DT ARTERE 2, 000m/sec A EDERIR

* EREERE D312 100kmiZE AT DK iK-netith &I

DERIR RO SV E FIIEREREICH TBI AR MVICHEELT, ZOFHAERDEDTHS. &, B
ERRIHIZ(E, K - (FN(2009)](CHEVTERBERDL, HIUNERHSEUTOLSICH/ESNTUVS.

* 2003 TMBACERINEE A £, = 8.0Hz, 5 = 0.93

* 2005FEERFESHME K& : f,,, = 6.5Hz, s =0.90

*x2008FAEF - BINAIREME AE @ £, = 9.4Hz, 5 = 0.84

3) EEFTIER

SIDDABD f, BXT KFUTOED EMF D2

* 2003 F FIRRACERIME AL © f, = 2.6Hz, « = 0.0190

* 2005 FRMIRPA VI HIE ARE ¢ f, = 2.0Hz, « = 0.0277

*2008FEF - BRAIEEE KRB @ £ = 4.5Hz, « = 0.0142

2003 F SWRACEBMES L U2008FEF - EMAEMEDRED f (38~15Hz, « (&

0.0036~0.0233, 2005FAEMRFEATIHMEDRED f, ($2.6~10Hz, « (I 0.0272~0.0408&

I&>1z. Anderson and Hough(1984)(C KB EBMICH (TS «(F0.02~0.06DEHE(CHHL THD, 2005FEM
BESGHMENAES JURED kDER>CNEFREFTH o2, 2003FE=HMIAEMES L U2008F5
F - BHAEMEDAES LURED kOEF>CNIDPLONSIMETH O, k DEDHITIKZFIEICDNT
(&, SBLDFMIRFINDETHS.
BT, £ TILI—DISSA—B(f

max’

s)E& f X kEDBERERDIZ. ZOBR, k & f_ T
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H—DIRD RIVEBROIEE s, $KT f, & f, ORICEIRREDCHEBENRS SN, Chid, BIUCER
KMERLE3IFEEAVTRRELRCEICABENT, GENERBREERS. T5IC, « (BT ZBHEMT
[ (E, Anderson and Hough(1984), Hotte et al.(2011)]1Cld kDIEICEREFMIKFMENTHSNZELT
VWBR, RRFTHCHUVTERROEANRESH SN,

WE AR, RFNREITORTEME K27 FERFNMEREHETRSEREE (MESHTHICH (TS
AN OFHEFEOEE) BHE O—8E U TEML X U, BITEBIEA BRI AT g
EHREKIK-net DERRAIBHREFERA LT Lz, BLUTRHLIT.

2Z W

Anderson and Hough(1984), BSSA, Vol.74, pp.1969-1993.

Hanks(1982), BSSA, Vol.72, pp.1867-1879.

Houtte et al.(2011), BSSA, Vol.101, pp.2926-2941,.

ESK - (30\(2009), BAMMETFSM]E, Vol. 9, No.1.

F—O—R ! ART SUEFRIE. . fmax T LS —. HRRAME
Keywords: Spectral decay characteristics, Kappa, fmax filter, Crustal earthquakes
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RFRRRIGHC &5 (T S IRERR B IRIE R e = B U ITiiEtfI D ) — V BBE0A

Stochastic Green’s Function Method Incorporated Empirical Site Effects in Time Domain

TR L. AB ZRER

*Takashi Akazawa', Kojiro Irikura’

1. —REEAREIEA Hhish ith# RIE ASTPr. 2. BAIEXE
1.Geo-Research Institute, 2.Aichi Institute of Technology

EIRIRIE S, MREOHESHEICAT(REISIRETHD, HERERTEICH(TIERELEYR

g, ANEEFCKSELEREEEX S, BIRREIEQS, MRMEDMEBESCK > TRESII SN, BEE
BT(HENORIEI/NS < MFRE (IR VAR, IEEHRTEIRIEIKE ENOMEREERV, &S5
ZBID, DY, BEBTFAESBEECEEI BH(CE, HRIBERSIEDORERE (RIBOKXED) &
AERHE (WERERE) = EEMICFHE - MHIIREND S, LHL, FEAEDFETIE, HBRIEERIEE
TRMR(CH (T DHMEEBDIRIBEIRD SILDHTFESI NS, FRF - M(2009)(F, DT—TL v ~ERZERA
LU, BHOMERAGCROMEESHFEERERSCHMI ST, BBRHIEORZIERE GrERihiE
IERRE) ZEBHNICHE T S CENTETIRBNFRERRLUL, COFEE, KRECH U TRKEICIKTE
LIRS RRE (BER) £5%, KU THAESRAERICEBEL I —L Y ISt E
523, 7% - (2009)(, i INIZIEER ERIREEZ R U TMj3~SEEE O \EDIMESRE =
2Za21L—23V9BCET, FEOBMEETR LR,

AREITIE, TRE - Mh(2009) DFEIC K DML SN S IFEE MBEREEMETHIT ) — VBIBURICEA

L, KithE (BIR(E, 20MERILHSRIFHIE) BICEOSNERALREI =1L -3 VT3, FER
HARIEIRIE SR RE TOMEERNS 1 VIV IRBRAT UEBRICHRERICIENSEEE U TERD
(TENBCENS, AREITE, HEHTU - VEEEENAL CTHEER(CH (TSI MEIREESEL, €
NEFRZE-M(2009) DFEICKDBHTNCIEER BB E VR 1 -3V TBHCET, RETHUKI
ROWMEBEREEY =1L -39 3%, AMEBICRHLTCOYZaL—YayFEEEALUER, 55N
TV BERAEZHRMNE CBRIN, FEOEMENESE I NI,

F—OU—F o EBRIEERE. RREMREL. MEHT ) — UBRENE. HMEHTA

Keywords: Site Effects, Time Domain, Stochastic Green’s Function Method, Strong Ground Motion
Method

©2016. Japan Geoscience Union. A1l Right Reserved. - S5525-P@7 -



SSS25-P08 HAMERSER S EA2016EAS

BRI A= DE S5 DT WD AN LFEIES TR & SRR OBIR
Broadband ground motion prediction considering variabilities of source parameters and
comparison with observed records

“E T BB B &I EZ BR LT
*Asako Iwaki', Takahiro Maeda', Nobuyuki Morikawa', Hiroyuki Fujiwara’

1. B SR 2B AT SSFR
T.National Research Institute for Earth Science and Disaster Prevention

BMEMTAFE L] (MEREZRESR, 2009) (CLIFUHLERETILCE. XT—UVJREICED
<FINEERDRFHEOETIMEICL D TER/IISA—=FERDHTULD, ZDzH. LIYEICEDVTEED
N3 EMESHFAMRTE. FENEFAMEESEIRTLU TOS MRS <. BIBRIBROUEBEY 7 AR
U7 rBEEREFEENT. RADOMECN T DFHE L TFBRTE TR EFEREVEVSEBELRSL
3o COFE(CHULT BIzHI(CIE. BEDMELZROBFICKDEZERINTER/ISA—TIDESDETDEHH
ZWEIT D7 IO0—F. KU, HENCERESELZHOER/ISA—TIDEFEDENSHLBIERETIL
BEAVCZEOHESEICLZ 7 ITO-FHREETHDIEEZXS5ND,
AAETECDESETZTO—FAOEDOHMMNDELT. BRIASA=FIDESDITEWDANLCERETIL
BERAVCEEDOMEICNT S MUEEFHL Z1T0). FRAMEEHOE S DT EHADROBREEE AR

Do FF(I32000FSENRAEEBMMEE R E Uy LLHA - {i1(2007). Yamada et al. (2011)&EZ&E(C LT, Fi41L
ERTETIVEBRI B35 A= NS EEBHEMES DET (aleatory variability)ZRFDEEZX 5N/
X=BCDVT. LIVEBIEHITERIFHEANE/IISA—IRENSDIESDETEERDIMHCRIE L. Latin
Hypercube Sampling (LHS)ICK > CEREFIVEFE/ERT B, (IS5 DT EERTI D/ X —FFORAEABHL A
I (MEBE—XVED/3Z3EEDL) . QFIRVFT1OIRDE (HBEAEDIRDEENDL) . OEIRGE
RE (ERBEEOSHREEDL) « @7 IARY T {UEBE. OBEHIARET D, DOQBICDVTIELTEX
FITMERESE(CU CTHHEE EREREERTET Do 7 ARU T 1 EBIBERBRES VS LENBICERET
Bo

FEREFE LT, VAR F B EBIERIARZRE LI LT BEBELAIL. PIRUFrDIARD

2. WRECERE(ICHHEIX CFFIHE+EERENEBEES XTI —XICDODVWTENENERET ILEIER
L. BEGASEE1RE UIZSRITENRER NI U —VEHED/\1 TV v RETLHEIEES ZETE L

lzo EBREBSLZT ~ 180 kmDAVERAIR(CH (T D TZERMBUDSSHERLIIREGE IRD ~VEBLE
1= (Goulet et al. 2015)(C K > TEIRIREIRE DB HERBREATOHMRET O ETHER/ISX—5F
(CEIHEERE LT —X (BAT—X) (CLBFAMESNE. B KD RERAICEBRIERE 0BT
fifi. fEEHAEITO0ENHE T BEANRD > e, MAMHLANILEFEFT+o& LT —X Tl FHFTREH
MWEDEEEPRITERAREARTERT —IEURTRBAXELL L2, PTARUFTFrDIRDER(ITZE
F+oe LT —REERT —IXEDEREDT — X EHRTINESH oz, BIRGEREZ (TEF+o& L
2T —2TF. BRT —IEDERRARICEL > TREL IS DHERARE SN,

SHEF. LHSICK D> TETD/IISA—=FEDOVTESDETEEZERL TEM L1007 —XBEDERET LB E
BUOWTHIESHZEE L. FRMEESDE S DT OFHAS LK CERIERE DR ETS, T5(C. ZIDBED
HEC DV TEBROERETL. FAMESHOES DESHEUTRNEIBES DT EABRE L LD KL Sl
EEFMAFEERNIT DI EARETH D,

F—O—R ! HEESHFH. BREFIL. 5D
Keywords: ground motion prediction, source model, variability
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RRCENREEZR U CRUSERETIVICEAT S1RE

Introduction of rupture directivity effect into the pseudo point-source model

*BIR BN T2 E

*Yosuke Nagasaka', Atsushi Nozu'

1.EUMERREEAN BEEEEMMAER

1.Port and Airport Research Institute

MBEFVZIL—I3VORVOERETIVE UTRUSERET IV (B2, 2012) i"Hd. COEFIVIEHRE
ROFHEERETILE DY Y TIVIENS, CNETICEIEMARXFBERNEE (EUHET DU DHDIME
(Ex U CERAANRG D, B tERTETIVEREEOBEREMERSSNI CERBEINTUL D,
RURERETIVCEFECERETIVERLEDBEFERFETE IV IRV A ZERFEENICHEIET, &
HITARIRCHUTIDDARXAROTITETIVCRSEBRIRIRIVEEZXR D, ZORHYTIARY DY
1 AEBEENICEERBLULVA. O—F—FAFRERENICEXCECIDYTIRY Y 1 X &EENIC
ZEBLTULSB, Fle. BERADEICELBIAIHLEIRT MILOBBBRENEVC ERXA D Y RD1DE L TEFS
Nd.

—73. 2005F7HVBHOFTERFIHOMEM,S.)ADOBEAB (RIRS. 2015) Tl&, EENLEBRUEEREFT
HOEM, ERACEREARIOMKR CER COBBGLEEEZER L COLVEHEER SN B/NHENRE S
Nz BIROBUSERET IVEERE COBEGREZREFIC I+ D—RATENY I D—RAITER—
DERIRINIVEBZTVSRRSD., J4T—RFT1 LT rETr RBNIMR TRBEUSERETIVICK
BER(OENFTMEELDED, BEAMENAOBREZ X3 B/NHEIKETLEETHD, BRAEETN
3

Z_ T KARTIERURERET IVICBIBCREMNREEAITDICEEBENE U, RIBGEWRERIZHD
d—F—BREDETIMEIC DLW TR EITSCEE LT,

BRETIR(IBHEMT CERAL22005F7H23HDFEEHREDMEM,5.9) DK-NET, KiK-net(CH(FBEiImE
U, FFERMRTT—YV IR MVOERIESAERBRDIRE(0.2- ) ARENS <K LB L SLHET—F—F
HWBERENC. ZORBR, BEMRE RN TS o cERBRIDMS(E1.0H2E O I —F —FREEHARET
Hole. CNIBFEMETCEANLRBEMEBE L TULRD.TSHZE D KEHMETH D, < OIsOERIEER(C
JAD—RT1LITAETABRERNTUVWECEERERIDIENTHD. Ffe, TZNELETIIREL
D—F—FERENNS <KL OTHD, I—F—FBREEBEDICETIVMET D THERENMA LTS AN
#FInsz.

I—F—FREETIVE, BRE1IZSTIIVCHETIH/ERCREL, REBETARCMERDETAR
DETEHQICEL>TI—FT—RBREEZHIEITNEERZ, BEENIT=1L—T3aVICEZER/IIZX
S—EUTHIENRT (L), BECEBRE (V). BRETAAMFHZICHBELD, JI—F—FEREII(V /1L
)/ (1-V./V, * cos@) THRIND. CNUFNRMRKRUCE > TORMNFOBIBRGRBAZEDZICETI—F—AK
BAZENL. D4 T—RAITEI—FT—FEEEHNIARE. NV ITT—RAITHINSEDIEERLTL

Do BELTIE, RSAT—EBRARICEFIEIETRBELNSASI—EREL, I—F—BKH~=E
0.75Hz& ULIZBEENREHER (BIRS, 2015) EBRUENK T B ETRIEETS. Fi, BEr1Y
N=IJaAVICEDERDEKBEBERETHANR, B8NS AT—HNSFEINIFEEBELLRITDIFETH

3

F—DO—F BEFIZIL-YI3 V. BURBRETIL. BRCENR. -7 —BRE

Keywords: strong ground motion simulation, pseudo point-source model, rupture directivity effect,
corner frequency
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High Frequency Ground Motion Simulation of an Un-happened ShanChiao Fault in Northern
Taiwan from an ETF-Based Site Correction Method for Stochastic Simulation

*Jyun-Yan Huang', Kuo-Liang Wen'’, Che-Min Lin', Chun-Hsiang Kuo', Chun-Te Chen’, Shuen-Chiang Chang
2

1.National Center on Research Earthquake Engineering, Taipei, Taiwan , 2.National Central
University, Chung-Li, Taiwan, 3.Institute of Earth Science, Taipei, Taiwan

Strong motion generation area (SMGA) was mentioned as an important source parameter for high
frequency strong motion simulation (Kurahashi and Irikura, 2011) that was identified as different
asperity distribution from traditional source inversion results. Meanwhile, high frequency strong
motion simulation is very important in application of engineering seismology. Site correction
method from Empirical Transfer Function (ETF, Wen et al., 2013) for stochastic finite fault
simulation was applied in Northwestern Taiwan for 1999 ChiChi Taiwan earthquake as high frequency
simulation. Except the traditional inverted asperity model was used, random asperity distribution
ones were test from Huang et al. (2014). In this study, different construction method of random
asperity models followed Japan’s Recipe (Irikura et al., 2004; NIED, 2009) are constructed for the
same event first to check near fault response for randomly SMGAs. ShanChiao fault is the most
important fault system in northern Taiwan owing to it could probably generate earthquake directly
hit the Capital urban area. Finally, this study will try to identify possible ground shaking level
for Shanchiao Fault system. The simulation results could help to preliminary plan of disaster
prevention issue or building design problems in the future.

Keywords: Stochastic Simulation, Empirical Transfer Function, SMGA, ShanChiao Fault
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Simulation of long-period ground motions for the 2011 Tohoku earthquake (Mw9.0) using
large-scale parallel computing
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201V ERAGA K EFEHE (Mw9.0) TIE. KiK-netlttiE (KBR) Z(FUHETIHAZEDMERUS TR
BEHOMEERRNAS SNz, SHMTEAL cEARMESHOBRMENGEEEEHESNCTI LR S
%, FEMBOSHEREBENSREY. MBS IETREITIAMEDBEEF FAERTIT S LTRAE
U\, AREITE. BAZEENREEE LZREBMES =1L -3 YDEHIC. BEOEIICEDNT
WHHBEET S ZRTESEDMEEFAE I —REFR Uz, fERLEI—REBVTI.NAEBIC LD RAEHE
HEE =1L —T3a VvETL. ITFEIEHFBTESNIEEHE~10ROSASROBRERSUIZ,
ZRTCEDHRIC LD HMEEBDUFIEAEEMHRNICKRET DIZ0HIC. IANAEMERKFEL. &/ —R(Cintel®
MCPU (E5-2690v3, 12377) &2D. 192GbyteM ATV EBEH L Iz, {miXHEE406bpsDInfiniband T3/ —R%&E
BEmU. WIEHEW ) —REBEICL D TRANIANETEE I 31ERBEERFE LIz, WIHEERR. &
J—RICEHELUEEZHOOAT7EEWERITDRHIC. IRTOEFHBIECLDITL. J—RABEEEMPIZER)
o BELHEETRICHIMEMRERRZE S, RWIDBEICTHIMENDIE—R 7 v IHRESH
1o 16 — RTEBRINBRIDPCOS IS (16 —Rx2(PUx8177) ERAVIEETIE. 645 NDIRE (CHI60Z
DRE—RT7vIHESN. EERNETREZE IFHGFED(CEBCETSICEERE L
.NMNAEOERABMESRI =1L —3avid. BE2~10WOERIFE(CHITDIEEFEOERAYEZESIIT D&
ZEHNELT. BEQDICKLDIRLURERETIVERVTIT R, ETORERICDVWTIRDANEER
EBU. 1LY ROBEIDE LETriangle M OERIFREERE B\, S1X5 17 LIFEFE(2012)D
O—F—ERBICEDVWTHRE Ulz, FEOSKERERE T T VIS HEREMFRHERER(2012) Z AL\, K
600kmx300km, L T#I100kmEETEETHE LT, KF0.2kme ET0.1~1.0kmD T U v RSk CRERL L 2o 5t
BICAVW AT OBFREIINI16E6ridTH D, KRKR%Z300s. KREERE%Z0.005s& LT1z5160001 X 5w FDEt
HEIHBETRRC, BRARBRE V=1L —Ya VEROA M ERLUIzZECS. REREAVTVS
CEEHD. BB TR L ZEHMEEU EORIEE B/)\FHE T 3. XRT RLOFRKIEE K BITZIERMR
Bo5N iz, BRIERICIITRERESCHiE L AR~ 10M D REEHNEEE (CIGE L ERFHNRHSND
N RIBERFEZOREEBRBIREINS CENDH oI, 5IEHEE. 3.1NNAENERETILOFARE, &
EHRtEEB DGEIFEDDIC DOV TRIIFETH D EHIC. ERLETIHEI-—REMKRI=ZaL—5(C
REFTH D,

F—O—1 D UWHEE, EOE. WNERIEHATEEE. EEELED

Keywords: parallel computing, finite difference method, the 2011 off the Pacific coast of Tohoku
Earthquake, long-period ground motion
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Benchmark Test for Strong Motion Simulation in The Tokyo Metropolitan Area.

A BA 2H 5=

*ayato ishikawa', Yoshiaki Hisada’

1. IZBRARFRZE B, 2. TZRAF
1.Graduate school , Kogakuin University, 2.Kogakuin University

EBFETHEERRE LBESNFTAFECEITIRNYFIV—ITINEEMUTC, STEPTTIE2005FENFER
JLAESHEE TSR E U CEBRRE DHEEIT O, STEPSTIIEEEHE TIEENRE LIcREEIFHIE
o7z

F—O—F  BEEBFAFE AVFV-IFX+
Keywords: Strong ground motion prediction, Benchmark test

©2016. Japan Geoscience Union. A1l Right Reserved. - §55825-P12 -



SSS25-P13 HAMERSER S EA2016EAS

MRICHFTDREBE IR MLVDEBRENNDRR
A New Attenuation Relationship for Velocity Response Spectra at the surface
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1. MRASHBEETEMTR. 2. ARV EEAME TR ESARRESNERATAE LYY —
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MYEEH (2011)(F, REGBEIRD MIVOERERERIC, BEEEFF(CLIBIBEE LT, BllRilcH TS
L—EDORESEHAVWSFERERRE L. ZOEREBBESNIK-NET, KiK-NETOERBIZEEMIT S I
KT, YVOZF 21— REHIEMWS.4~8.7TEMEREDOL VI ELITRCEMNTEZ. 22T, SHI(SInter
Plate, Intra Plate, Very Shallow(VS), &MIEZE3IS 1 FICTI—EVTILT, ETIL—FICHLT, IRAE
HB(30.1~108), EIREEEE(C(E ERZER(FTTRMARIRELT —5 (T IR THETNIRE LT, M6~IZENEET=E
I TANETESEMRENE RO, &H, FET—5(F, PaVe. 1an/sATOT—F(EBENT S EEE
(C, WERECHU CRABRAIZEIISEIZCECELDT, SINODBEVNT—SDREAERHVTUS.
BERAOEE, EROMERICAICCGRIRSNcRERE JIL—THTHRLT, 917 7BICRELEZ. &
/=, Yabuki and Matsu’ura(1992)Z£Z¢ LT, RHOEZFHEOBHELT, F1—EVvIBRX TS 1 VE
TEEULTRET YD 7—J3a VY TRODBIFEICLI>T—EISRELR. RERDITEMNLERNDZ < (FREHIE
HB FTOIRBEIRTLLOEESEZX DM, SEHRLDOINTE, MRTOREIGEIRD MILOFIHIEMEMR
KED. AUVTZDIIK-NETEKIK-NETLDT, HARTHEABRNMERTE SMROFIRME(CTIT SEEEX
&£5.

:E—X)F?ﬁ‘:?—l—HMijj-m%(Cﬂﬁﬁi—ﬁfﬂUﬁmﬁﬂqt@@ﬁfi‘mgx&g |\J|J$Vij(3, N I=ESEST0)
h&e;ZFH T, Inter&Intralc LT, (NHOE, VSICHUTEQ)RDFETHETE

log Svi;(Mw;, 4y, 6;,t)=A,(t) -Mw+A (t)-B(t)log(4;;)-d(t)6;+e;;(t) T (1)

ij’
log SWjOM%,AU,t):Aw(t)-M%JAC(t)—b(t)AU-B(t)log(AU)+eU(t) = (2)

EROTZNERLLE (CH(TFEMBTN T THFATIN TS, ERERA (CLBEITSb(t)DIA

&, QRTRFCEARCHVWTREBMTHEIISZXRIEE L TELTULD. COER()RICEOD

(&, Inter&IntradDIMEEE(C(E, EMOEBRRAUT—IMRELL, BETVT7—I 3 VTIHEERETHETS
DD ERICD ANDREBA+TRCESNLEVNC L E, ROATEIERNFRASEHRELTH D, ER
EEREDNEC HUBI T DIEDZREPE, BHOBEHE LIz E(CLD. EH, bDEFBABEEMIULTREZEE
O«&gofz.

SHNORTDEBRT, TL—OFESE, PAC, PHSEEI(C, FEDREZRTIZIBEISAHARNNOBEXNET S
CENIoz. 2T, ROEETL—NFEENRKEEZ, ES - BEHEOLIRTAICC & > TREFCER
Liz. COFEICELDT, FU—MRSICLBEE, ERPFINTOZ, BEEEEERAER(CHIgh Q - High
VDX S TELENBDRICEIDMRDHEECET ST, HAFEDER L EEARMEVIENRECTH S, EHK
OEAFBRIBRAEFRCHERTHEERAREZTVCE, REILRGIZDEBICHATREEANRERLESCE, T
HIEREMMDIADDENLIBETHD Moz, HIZIEPACDREZE, 250kmid E(F250kme B FHax S & [O))F
NRANETS. BLbERER, ()TANDIERAPEERULTEREFTSLELLLESD. T, VSOMEICT L TIEIE
[FARETHOIZ.

SERSHIEERRRIE, MERTOLEIRI MLOEMBRRNTHS. ORI SRURBOEE ¢
(t) (&, HYEIEH (2010) THRURKLSIC, MBEDS v TORENES TE, EEAPRILDOFEEM e,
(t)=e (t) ELTHERSD. Flz, e (t)FRBRCT 1 ~OWEERNSKIBH/VOEBTHBETE I LM
HoTULD. > TEHAFREOEVNSARICHUL TCORMNSIBEIRD MVEFRIT S TZNFAC(E, thig
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ARSI NERFZENDEREICL > TREI NI,

F—O—R I HIES 1 TREEIGE INRD MVERBBERIN. T — MRIEKEFO LRERE. AICC L B=E
R B-X TS VEHERIC X 3 HREBEDIRIAL
Keywords: Attenuation relationships of Velocity Response Spectra, Upper limit of the effective
plate depth at a site, Selection by AIC, linear inversion method with cubic B-spline
expansion

©2016. Japan Geoscience Union. A1l Right Reserved. - §55825-P13 -



SSS25-P14 HAMERSER S EA2016EAS

REIGE ZRD SIVDERERR TN Z L DORREE
Validation of Attenuation Relationships for Velocity Response Spectra, Comparing with
Observed Records
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BFHE - fih (2016) T3, LVEREE. LV EHEEICERTE REBILEINRI MUVOERBRAEBERL
Izo CORIF. ROBHIEESADCE. RDEEAITROLEENTH D, CORNDHEYUMEIRIIT BT
. SARZHRCHREOERBRINE R LT,

REICAVEE. TL—NMERO 2ME (2003F B, 2011ERIAAFEFH) . XSTHD 3HE
(2003 =R, 2004 FACFHEREEA. 2011EETHEN) « HXU. HRAD 3 hE (2000F SERFE
H8. 20054E@EMIBFATTH. 2008FEEFEIMAE) DETSHETH D, LVFNOMEE. Mwld6.64 L

T. K-NET. KiK-net&RRIR(C L D ZHOEREHRNFTOSN TS, HLENROBFEDEMBRIUC(E. A

- 22)11 (2006) . f&BE (2008. 2010) . Morikawa and Fujiwara (2013) EF(\z, CNSOIEEREERZINEM
EEILEIRTFIVICHITBIATHDINT. LLBROBR(SE. BELREIGEIRD SVICEBEL 2, REMBREI
TRHSNTUVSREFARDIBEEREZR L CHIRIGE &K, EHI0.1~5.08) TLHER Uz, IEBEEILED
FESREMBRIIOBERARGICER L TRE LR,

tEBOBRN S B -t (2016) (FETREERE200km_E DLV EEREEIE X CEUAIERZ (F(FFHATE S C

Eo FeL 0.1~5. 0 DOL VWV ERSEE CERARRICN T REDES DENNTVCERDMN DR, CNICH
L. BIEDERMBERROEEBHAITE. EIRERMSkmEE X TRIFIFEAUZHRATETIN,. RERETIFES
DEMKELLLBMEENRH SNz, FH -l (2016) MNEEMI THBERSHATET CLIERHELT. B8
EEEOHEZES T — ~ORECLHT SEREOEMEL. ERERMOTMIC AT S RREDREE
BHAC EICERBL TRHOTLEIRBEFSNS, #E(T. ERERONHCHAHT SBREDRN = ERNF
BNSEH (PTUFVERESTSNTULBDCEMRZL) TRAETBDCEMN. BHADZE CITBEEITIFIEVA
BEMETRIEL TV, Flz. FH - i (2016) MAVWEREFHTES DETONTVERL. ERRRICTT
SEAT— I DEAHC ENEENSKHeREBRARDIBERNEHCBV LB EICH B,

ARREHI IR ZENSDEFEICLDIENTH D,

EBYEN

Morikawa, N. and H. Fujiwara. 2013. A new ground motion prediction equation for Japan applicable up
to M9 mega-earthquake, Journal of Disaster Research, 8, 878-888.

BHKE - WHET - ONEET - HPBA - SEM. 2016, MRICH(TIREIGEIRT ~VOERMRZI
DRRE, MIKZXEFESERAR20165.

{ERRESZE. 2008, HIRRAIMNE(CXI T SPKER - SKER - EMEIFRANAKT - E TEIOEMERRN, AABRFER
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Probabilistic Seismic Hazard in Low Seismicity Region: Kalimantan, Indonesia

*Sri Hidayati', Athanasius Cipta’, Amalfi Omang'
1.Center for volcanology and Geological Hazard Mitigation, 2.Australian National University

The island of Kalimantan lies upon the southeastern margin of the greater Eurasian plate. The
features that affected Kalimantan came from its great tectonic activity during Late Paleozoic-
Pliocene.The absence of present-day major earthquakes makes the island is considered as a
relatively stable block. In the past decades, seismic hazard analysis in Kalimantan is not
prioritized due to its low seismicity. However, two moderate yet destructive earthquakes hit the
island in 2015: the 6.5 Mw Sabah (Northern part of Kalimantan, Malaysia) earthquake on June 5, and
the 6.1 Mw Tarakan (Eastern part of Kalimantan, Indonesia) earthquake on December 21. It seems that
the eastern and northern parts of the island are subject to potential hazard from small to medium
sized earthquakes. Those recent earthquakes show that Kalimantan is not sterile from destructive
earthquakes. Hence, we must remain alert to the possibility of such an earthquake disaster, as it
had happened last year and 95 years ago. In addition, more than 18 million people living in this
island should be considered.

In order to reduce earthquake disaster, the Kalimantan seismic hazard map was created using
probabilistic approach called PSHA. The uncertainties of size, location and time of earthquake
sources and GMPE were taken into account in calculation of acceleration. Seismic hazard analyses
involve the quantitative estimation of ground-shaking intensity that was obtained by converting the
acceleration on 0.3 second RSA (Response Spectral Acceleration) having 10% probability of
exceedance in 50 years (500 years return period). Based on ground-shaking intensity, the hazard
level was divided into four classes: they are very low (MMI < V), low (V <MMI <VII), moderate (VII
< MMI <VIII), and high (MMI > VIII) respectively.Important to note, this classification is
primarily intended to non-engineered building, a common building in Indonesia.

The hazard level in Kalimantan is mainly controlled by diffuse zones of deformation (background
seismicity) while Palu Koro and/or North Sulawesi subduction affected eastern tip of Mangkalihat
Peninsula. The inclusion of site amplification is another important aspect that included in the
hazard map, since it can change the hazard level significantly.

Keywords: PSHA, Kalimantan , Low Seismicity Region, Seismic Hazard Map
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The Impact of Westward Extension of Flores Back-Arc and The Inclusion of an Active Crustal
Fault in Southeastern Bali to Bali Seismic Hazard Map (Preliminary Results)
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1.Center for Volcanology and Geological Hazard Mitigation, Indonesian Geological Agency,
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Recent study utilising Global Positioning System (GPS) measurements of surface deformation
conducted in western area of Lesser Sunda Islands, show the westward extension of Flores Back-Arc
for 300 km onshore into East Java. Another recent study, utilising geology, geophysics and geodetic
methods reveal indication of an active crustal fault in southeastern Bali which pass Denpasar, the
capital city of Bali Province and the most dense city in its province. The Implications of these
findings are the increasing hazard and risk levels in Northern and Southeastern parts of Bali.
Seismic hazard analyses (deterministic and probabilistic) using OpenQuake show increasing hazard
levels compared to the previous seismic hazard map of Bali. The direct impacts are the number of
people and buildings affected by the inclusion of these seismic sources increase significantly. The
preliminary results show the need for a careful evaluation of the infrastructures and contingency
plan within areas which affected by these seismic sources in order to ensure the safety of the
people and to reduce loss of infrastructures.

Keywords: Back-Arc, Active crustal Fault, Seismic Hazard Analyses, OpenQuake
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A proposal for creating a maximum seismic intensity map of past damaging earthquakes
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TIDDBEERNAH D, 1D%H(F. BRMERICEBBINICKVICETH D, BULVERSIBEREFLNPLT O
M. BUEETIGEERNELDIAEERS D, TLEXMEDLTVCEEETESND, 2286H(1F. FEOR
BESTHKEL, BIEEAR+DTHD. BS5NBIBROEBENMEVNC ETH D, KERICHHD EEZEHE
LIittEE PRI | & ZNBOESHEONIEERD . BEOBEUVE C S TAZTHEENICEONTULSD
T—IRZ0\, 201MERIMIA K EPMEEZE(ICFENRBEINLEMN. HEINEZHE SHERIIT DD
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EBDON., FRMBERKEICLIIBROEZVADINSEN, BREDHERICTDIEICELD>T. BANENED
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Amplification characteristics in Kanto district estimated from waveforms of the 2015
Ogasawara Deep earthquake with Mw8.0
Amplification characteristics in Kanto district estimated from waveforms of the 2015
Ogasawara Deep earthquake with Mw8.0

Bl B * LA S8 AR

Naoki Ueta', *Takuji Yamada’, Jun Kawahara’

1. RPARFEZE () o 2. RBKFERS
1.College of Science, Ibaraki University, 2.Faculty of Science, Ibaraki University

A deep large earthquake with Mw8.0 took place beneath the Ogasawara islands on May 30, 2015. This
earthquake caused a large shaking in Kanto district in Japan with the JMA intensity of 4 to 5
major, which provides an opportunity to investigate the amplification characteristics in the
region.

We analyzed waveforms of 56 KiK-net sites in Kanto district and investigated the spectral ratio of
the observed waveforms at stations on the surface and on the bedrock in the borehole at each site.
We first picked arrival times of P and S waves and cut the waveforms from -10.00 to 30.95 s after
the arrivals. We then calculated spectra of the waveforms and obtained the spectral ratios of P and
S waves. We calculated average values of spectral ratios in the frequency band from 0.1 to 1 Hz
(Fig. 1a) and attributed them to amplification factors at each KiK-net station.

We first investigated the relationship between the observed amplification factors and distances of
surface and borehole seismometers. The relationship showed a good proportionality with a
correlation coefficient of 0.744, indicating that the factors have a strong correlation with the
thickness of the sediments the same as results of previous studies. We then calculated the
normalized amplification factors (NA factors) for every 100 m of the distance between surface and
bedrock stations to remove the effect associated with different thickness of sediment at each site
(Fig. 1b). The NA factors were around 1 for sites at mountain regions as expected. In the Kanto
plain, only sites around the Tone river had high NA factors.

Acknowledgements: We used KiK-net waveform data.
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Variations in strength and predominant period of long-period ground motions around the
northern Kanto sedimentary basin due to epicentral directions
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[FU®IC

RSB R M CEIARHMU LD P EERIMES (T, EEAMBIMES)) NERCHRIUST N, ZOEHEE
(FER R DOMERBROFRE LBRAGD CEMRBRINTULS (BIX(E, Yoshimoto and Takemura,

2014) . —AT, BHETHNEERBEORECERAUICLIRABPMESHOMENASZTINOER (BRA
IEE) RENSCERBEIN TS (BRI, HR - EE, 2012) X, RAPMESHZENT SLovelR°
RayleighiZ DENEEIBIE & ZDERAMMKEFIEC DV TOFMIEREATH D, BEELMERAIETEOSNIEK
Er—5ZRAVREMRERKRHSNTUS.

Z_TAMETI(E, BERHEREAMAICBERE NIZK-NET/KiK-netd K USK-net BRI DEAESEHE AL, EIC
BRI RMOILERCH (T DKEFEHRE L THEREMIUICERIT D EICLD, RAPMEESNDERSI
BlOXRE S EFHARORHEEZFL <HAXTE.

ERYTICER LU tE A5 A

BERIEERMOEAR CRE ULERAMUORIEDDDEXFRIMEE BITNRE Uiz, F-netMTEETI(E, MwlZ
5.8~6.9, EREMREI(I8 kmLUXTH D, EMEBRIC(IEKMBEOETFNETHURDZEZSEFATU

3. SEOEGICHRIRT ZRAMBMESZMFFT S/26), ERERE150 kK HmNDER = CTIEHRERZN 51008
M ERBHFBSIN TV S RELDER, SHRIERE150 kmld EOERIR TIERERZN 5200 LEBHFRINTLDX(F
SCRIFERMN150MLU L TH MELEROHFEFBTICFEALLE. CNSORBEFBIMERECDOVT, ERE
WREDQDT—I) I IR VA S REARMESOARS S & SlFARETHEL <.
RAMPHESHOA S T & S@EAROERSMKEFILE

FEROBFFEICEIDKRDSNEAFEEFHE ETFEHDT— U I IRD RVELBTDE, EOMEICDNT

£, ETEEARKEFRCHFOWTIRI MURIEAASZT K EESHERVC ENDM o7z, N, BEAERERE
BMATIE, LovelEDIRIENRayleighlEDIRIEL D EERMIT SleHEEZXO5ND. AR, E550K%
(EDVWTEHIEEBNEC LI IERFEIET D ENERZINGE. ULHLEAS, COREHRESNZIDIE
MEEBROEIM.5~2 kmMiEEEXTTHD, TNIDMEEBRNES LD EHAIND SBEREKEHT
6.3MWI2E, LTEITL.IMWEELHMNB—EEERLE. COBRAURKRE, EEHEBRNTE, KFEEICE
LovesXDIRIE, L TEN(C(FRayleighfDIRIENERT SehEEZX5NS.

REEHERR AR C & (T 3 RAMRMESH OIS & SBERRZE 2004 F 3R RPHME 201 FREEREmE D E
THRUEECS, REIRIRILOXREISERABE TS >N, f8ARICEIXKITEVARRSNZ. HE
HBEOZEW 2 kmLb) HRCHFIE8EEAE, 2004FE5mBEFHitE TEKFEEHT6.6MEE, ETHT
5.2MEETHDIN, W01NEREREDMETIIKFEIHTS.6MWEE, L THTLMEETH O IZ. CDiFR
SR, RAPMESOMEN LTS LUKEEE EICHENDERAMUICKEIT DI EETBIDIENTS
.

HEE

AT TIE BRI 2 BT ZE AT DK-NET/KiK-net DR FEEEER S K OF-net DINTEEE AL F LIz, Fe, B
BRAEIRAER Y R J—ISK-netDRFZ R RMEMLALF L.

F—O—k  REMAMES). BREERM. BERSAKFH. S@ER. REK
Keywords: long-period ground motion, Kanto sedimentary basin, variation due to epicentral
direction, predominant period, surface wave
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Source Azimuthal Dependence of Long-Period Ground Motions in the Kanto Basin and the
transition of time-history
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01MFRIMAXFTFHINEDRR, ERFHEE CREBMESHNGENIN, EEEEYCEXRILENLE
Cle. ZOXRBOREEDT —IDMICLD, BREFTHAUSN S REABMESOBIBHENERDITMIC
KO TCERLEBDCENHESNTUVBCHR - BB, 2012 ; 2H(EN, 2012). FREEN(2012)(F, RILMBAF
FHEE ZOREBEROBAETOTHD, PR TRAS NEERRRORELE XD ~ILEEAS
gHINZY 1 MERFIEE, EHEMWIUEOMERICH U TEROUECHKEFI D EHRELTULS.
ZE5(, BREHFELITHRELUIMMEOCSFVLREMETH V=1L —TYa VOBREAVT, BERFEEF(C
BT 3 RAEPMEESOERSMIFEC DV TRET (Noyori et al., 2015)&{T>CTEz. ZORER, BERFEHETH
IDEBDERRAGERICH VT, BERFEFNSIFADINRAE I CSRETESROERSEICERMIE T BthE(Cx
L CAMMU EORERESNIB LT, WEHIZ1L—TYa VORBRICEVLTECDOERANFSN
BN o, ARETIE, BARFEFCTHRASINEKIK-netDETRE —ERZIC & (CXYIDHIR/HHDR
BILEINRD ML EXRS, ERAMUFEDORRIIZECOVTREZE L.

F—-U—F  REAMAME. BRAM. U MEESE. BRTE
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Equivalent-Linear Site Response Analysis in the Kanto Plain
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The Kanto plain, the largest and most populated plain in Japan, is covered with thick marine
sediments that can cause large amplifications of seismic waves during a big earthquake. The
sediments thickness over the engineering base reaches to several hundred meters under the central
part of Tokyo Metropolitan area. In this study, we evaluated the nonlinear site responses of layers
between engineering base and free surface in the Kanto plain. We adopted an equivalent linear
approach using DYNEQ program developed by Yoshida and Suetomi (1996) for the site response
analyses. We use stochastic Green’s function method to generate synthetic waveforms from 16
hypothetical earthquake source models located in the crust, and on the interface or within the of
subducting Philippine Sea Plate. The simulations were done between the seismic sources and the
engineering base where shear-wave velocity is equal to 500 m/s. Synthetic waveforms on the
engineering base were used as input motion in DYNEQ program. Shear modulus versus strain (G/G,-y)
and damping versus strain (h-y) relationships of Central Disaster Management Council of Japan (CAOQ)
are recognized to express the dynamic shear deformation of soil (clay, sand, and gravel). Shallow
shear-wave velocity structural models above the engineering base were also provided by CAO.
Resultant waveforms on the free surface show a systematic dependence on the thickness of soft
structures above the engineering base. Large amplifications are dominant at short periods above
shallow soft sediments, whereas peak amplitudes shifted to longer periods for sites located above
deep soft sediments. Nonlinear site effects, inferred by de-amplification of the site responses,
were typically obvious at short periods of approximately 0.2 s and shorter. Predominant periods of
the soil was calculated based on empirical relations and compared to those obtained from the
spectral ratio. Both predominate periods show disagreement at sites where nonlinear site responses
are expected. The large deformations are mostly concentrated in shallow 30 m of soil inferred from
shear strain analysis. Our analyses showed considerable effects of nonlinear response of surface
layers to large seismic inputs on the engineering base. Our results reconfirm the importance of
nonlinear soil effect consideration in risk assessment of structures.

Keywords: Equivalent linear approach, Site effects, Tokyo Meteropolitan Area
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The Effects of Thick Sediments to Long-period Ground Motion in Northern China
*Yigiong Li'
1.Institute of Geophysics, China Earthquake Administration, Beijing, China

The study of ground motion is a cross research field between earth science and engineering science.
Theoretical seismologists are more concerned about propagation path and the effect of seismic
focus, while engineering seismologists are more concerned with the ground effect. Studies have
shown that the western Taiwan coastal plain is influenced by long-period ground motion from the
1999 Chi-Chi, Taiwan, earthquake, and engineering structures with natural vibration long-period are
damaged by strong surface wave in the western coastal plain. The thick sediments in the western
coastal plain are the main cause of the propagation of strong long-period ground motion. The thick
sediments similar to in the western coastal plain also exist in northern China.

It is necessary to research the effects of thick sediments to long-period ground motion in northern
China. The numerical simulation of ground motion based on theoretical seismology is one of
important means to study the ground motion. We will carry out the numerical simulation of
long-period ground motion in northern China by using the existing tomographic imaging results of
northern China to build underground medium model, and adopting finite fault source model for wave
input. In the process of simulation, our previous developed structure-preserving algorithm,
symplectic discrete singular convolution differentiator (SDSCD), is used to deal with seismic wave
field propagation. Our purpose is to reveal the formation and propagation of long-period surface
wave in thick sediments and grasp the amplification effect of long-period ground motion due to the
thick sediments. It will lay the foundation on providing the reference for the value of the
long-period spectrum during determining the ground motion parameters in seismic design.

This work has been supported by the National Natural Science Foundation of China (Grant
No.41204046, 42574051).

Keywords: Thick Sediments, Long-period Ground Motion
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A multi-period inversion of broadband seismic waveforms for 3-D velocity structures
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EEEOSVREHEMESHOFENC. MERORBARNSZ AV EBEEREEMAETOCE. ZRTE
EBEETTIVOBEENMREARTRTH D, Fc. HERMAEEQVOMNIMAL E O = RTEREEENNE
HORBHRDDCECEMIREEESR N ZLOBMEMRRICSVTERINTLS, EOLDHE
EBEZR(CANBIAL, MWERFEZOENDERUVEZRITRERBEDT V/IN—I 3a VIIERBCBIEFETH
Bo WEAVN—I3aVICEDLZRTEREBEDHETEL. CNFITICHITHARRAVS DS B, Aol (2002)
[F=RTGEBRMOIRE R VN =TI 3 VIC KD TKRDBIFEEZRRE UTZ, Iwaki and Iwata (2011) (FE
BROEFRIEEERZHEA L T, Aol (2002) OFEZ ARFFOHEBRMESICERALUZ, 51 (2006) (HEREEBD
BEZXRM/ISA—FELT. BREBIASERSZATHE CEEBSEHEL. TOBREFEALT=RX
TTREBESETIVEENT SFEZMRE L. EEAERISERLUZ, e MAOILT AT TR, KEge
7IaAVNREEIEDEETIa T UL - FEIST v (C LD MERRECIEHIERZEDHEDEFESH
% (e.g., Askan and Bielak, 2008; Tape et al., 2010),

RAMMESHOFMCTIE. AE2-3NS5200WEE X TORREEIICH I TIMERNEETCH D, LT K
HEE. COLSHLVEREBOERIREEBR CE3REBEE. KETYNN—JavIcLoTH
EIDFEERRT D, AFETIE10-20f), XRICT5-2080. REIC2-20WELVDKDIC. WRET BEHEE
(CHEIT D, RABAIORD ST VNN—I3a V&AL, SONTCEERZ XDEFBRS ESURE1Y
N—=J3aVTONRETIVE UTRIAL., IREAPEEARE NN—F3FBOREEL VN—I3aVETER
NIRRT, TVNN—TJ3aVORM/IISAX—S(I5IRE (20060) &REEk. BROYIMEN—ELEHROREBOERB
DEBEE L. EREOST Y INETRN_REMBEFRAOALIL CTREETH< . AF &G REABRIKS DT>
N—=TJaVTrIVN—TJaVERDOBEREHEEZETES (e.g., Bunks et al., 1995) S x. EREHBMRIKS
EBAITEEACYN—I3 Y TOROIEMRNCENS, RERDTYN—TavERT T+ T—REED
EHZHBTETDIMRRH D, Tz, ZHOREBHNSHIEHIREBEICN L TE. TENICENKE
Do

1 VN—3 3 VICRHBFRMIREEEDETR®D. ZOBRD T + D — REt&E(dKoketsu et al. (2004),
Ikegami et al. (2008) (CKBNITIVEREREEZFERAT S, Ffc. 1 VN—JaVOREORELNERD
Jz&. {EEMarquardtZ&FHEY 3, FRETIE. VICTTIEREREDRE L CTHREKRD D, LEREICNT
BHEMS LUMERORESFCEDBULBREDREGELE.. AFROEZYUMZHIT I S HOEE
EREEMUIZ, RRTIEZD/BRICDVTIHRET S,

F—DO—R I FEBSETI. B YN-I3 Yy, LEEMEKE. Y IHERN_FE. FFHFEHE

Keywords: Velocity structure model, Waveform inversion, Broadband seismic waveform, Damped
least-squares method, Non-linear problem
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Performance Check of the Velocity Structure Model of Oita Prefecture Using Strong Motion
H/V and R/V Spectral Ratio
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KPBEDOEBEEEE49IRE KUK-NET, KiK-netDMIEFAZEEIRICDUVT, HNVIRI RILE KTR/NIRD ~
IWEEH LUz, BITNREEBFEBST CRELRMESNI2005F38NM52015F 1B X TOE6BMETH
3. FIFMEOEREIE, 2005538200 @MRFEGHME (M7.0) EZDRE, 2007F68BIRFEICFERR TR
DZRVHIE (RAMA.9) , FEFEHEDPRROME (RXA(F2014F3814HMM6.2) , KDRPEBORME
(D=145km, M6.2) , 2015FE7H13HXDEREEBOME (D=58km, M5.7) THD. KPOBREBRAEESHIZTM
RESTERIN, YT VIRREIZ100Hz, BRERE - 2P, HIEREFOAHRMERICEKEINTUL

3. BEESTORFEERIIOMEZIRAUE LTHUDHEINTHD, FEAEDT—IRIFOMETHSD. &

e, BRRICK D TIFEEDHELZRUNESNTULWEVWECSEHD.

UREE U I BER RSB O T EHMIES (BEHEST) ZAUVT, VRO RIVEEELRZ. 0.2~10HzDERE
BEHICDOVWTHEROD IR RIVEHE ED, 8HH/NIRD RILE U, E5I(C, MEREBEORKSLE/EICD
WTR/N IROIVEBELRZ. SEENS 20.48 HLBROEBEKEDZERAVZ. L, XPBREEETC
DUTIE, AT —9RD60 MEDEDRZLZOHEABEDMENFHEE DT,

CNBHN, RNZRD MIVEREREBEET IV (KDR, 2008) (CKBIERH/NIARD MLEHBRUZ. X9
BOMEBE AT —/VESRMUEOE (CHEERELNNERT S, BSER(DED LHEERERER
(X¥)IIBE) N9 S, FOMERESENEO LICHE=LHNSELREOIMBNES 2T S M)
R—EBERME ] O, $LUZ0IEOMIR(ICKFNINSD. COMEBEBESICMIGL T, EBHRH/NVIRD LU
BL T MIN—BRIE OtgTIHzZUATICE—0& /S, ZNLUADIE THERREFEICHEBELE -2
EREEVEDNRZL. BEETIVIEK-NET, Kik-netd LURKFOERAZFEE AV CHEENTON TS
N, BRREESIOEFEICCNSDEARNASEIIBEICE, ERAEESTDIRD MUSH(SEHEREEET
TIVCHIRERBATIAE TH D, 22U, KB)IIBE D23 ME TE P rEmE s B I L AH S EARRE S
nren, ZBMBORETHIUREMESDBEENMNETHSD. SBENSDT—IERIL, EEBETT
IWEEBIETDFECHD.

BE KO BEREIESH S GEHREERICEERAREESRY ND—0NT—FZECRHEET T L. PR
ROT—5=EFERLEI L. T, AARIXERIZEAERE MBI - AFELKEE (K9TE - BhkEkES
HER) (CHITRELRLAEER (FHR26~28FEE) | 0—EBELTEmBLELE.

F—T—FR I HNZRD ~Jbe RINZRD b, 3RTGEREBEEET IV
Keywords: H/V spectral ratio, R/V spectral ratio, three-dimensional velocity structure model
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ENETEMI DS XND1943FEBRGHE, 2000 SRRAMMENEEL THD, MWRESHOFE(C L DIMER
EOHEERBREINTUSD. AAETE, BEREARADESRISOMELRENSTBSNEL Y —/N\—B% (%
05, 2015) &AVT, BEEFEEICLZIREBHBRESTIL (OS5, 2014) , BEOFESRMEESTIL (BEY
B, 2005) HKVI-SHISOMBET I EEE(CHMBEEDHTEETOL. BNFIEE L TIE, FTFMEDRIC
EBLY—N—FBEMEBREOMBBEETILD/ISA—FCLBPS-PREEAEHRL, BEERABIDI LICEK
DEEEITOZ. RICBEFEDIMEESE T ILH SHaskellV R WO XCED S TRTERFICED LY —/N\—F8
WEKRS, BABEOL Y —N—BEHREERL, MEN—HIT LD ICRTHERTHBBENET Y VI &SRS
Iz.
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SRR T, 1983FEM6. 20MEAREL, EEHEFDICZOMECLIHEENERSEINTNS. &
FRECERET2015F108 £ 128 (M0 S X TRABEAOHMENI TR F(CARIREL TUVS. AR TIEE
S DBEIRE], —8E, BEMESAICHSVWTHEIS LUENRAEICLDIMTEEREEZTOC. &

Jz, 20155 (CHE Uit ERICEREEI CRESFAIRDFRECLSREGANETL), BARICERRETN
TLBEESOMERRE CE(CT—FDNBBENHET O, MTEBEREDER, MRMBOSEREEES
BFIUHWEH/NVOSIRER, ENERECLIEBBEER/SICEMUEREZ. T, MEBROIHICL DKM
ROMEEEDRBEIBET S EMNTER.
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Estimation of Rayleigh Wave Phase Velocities around the Beppu Bay Area using Long-period
Volcanic Signals
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BIRFES K OBEEHIS(C S+ REBIEREE T ILORIEZE BN E LT, 2014F88 K OBEORERE1 2R (CLFE
Bt = EBRAL, MEES LUHEIDERERZEERML CTL\D (MEA - i, 2015FFEGXR) . HARDHK
B (FERERHC, MEFRLOAXOBIZERREE 95N LMEORERME (e.g. Kaneshima et al., 1996,
Science) MERILLTHD [ZRM - fitl (2015FFEEKRER) ; WEFE - fttl (2015FEEKER) 1, REAMETES
SNITREERICEVWTEINBULEICDE > THBRE I FTILREI SN TULS. 8RISNZEI T FILDOY
#HE LT, (1) 0.06-0.12Hz (JEHAS-16%Y) MEIKMFEICHS OV THRICEAIND &, (2)KFEERD(CLE
RTEFTHRDDREDBEECRSNDCE, (3)RayleighiEDEEFERI C &, WIGEBEE(IW3. 2kn/sTH
BCENREFOEND. ABRAWTRE SN ERMENIREEZ AV ZHERTSEWETE, RASEREOESE
0. 2HzZU T OEBEREERICH (TEDT Y — VEHOMEARETH D NS (MEA - i, 2015FHMER

R) , KDLEVERBHEEICS TEIRERODBMEEBRI ZLHOFERELTCOITIFIVICEBLE. &
F, FERLPRAONSEIFRFEE TOERM (50-100kn) (CHEARTHAICEVVERRIRMEERHREZE I SER=RT
15 ZREL, BEELI IO FIVARSN D ETEMD OZEERFE(CH L T0.05-0.12HzDEEEINTO.001HZE(C
BBEFEEI LI ZEMUE. €U TCQUIROREOMBEZE & 2T F LD AGA{RLK DRayleighlRDAIRERE & #
EL, BEOHEREEBSETT IV SBETNIERIEENRE DR ET oz, HESNUMBRE(EZ
<OERARRTPTHHMEEBELTED, 0.06-0.08Hz0FEKICH (T DEFEME (3.4-3.6km/s) (FILBDOMHRREE
E7J)U (Nihsida et al., 2008, JGR) N\SBSNBERBEL AN THSD. —7, 0. HZEIE TIFEEME(CH
HBHMRESNS. T, —BOERIRART7 TIE0. HRIBICHS VW THEE S IERENTEHL CTHD, BFLEY
TFILOAFBUMNEERLOBAENG L TOWEWEREHEREBINDS. BEOHES 7L 718E (F§

8 - fth, 2015FMEFR) & DESMORSROFESHREET T IVICE D < REABRMEIOERKE & DR E
IDCET, HEBOHZYUMERTTITINENRDSD.

HE AR, NERFAEER MR- AFILKER (KOTE - BmkEHEFRER) (CH(T3ERNIHR
BEHE (FER26~28FE) | O—RELTEmMLEI L.

F—OU—F R, REHRME. (IHEEE. Rayleighi
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[FU®IC

EEB (Cd (T EHEHH LU LEOREHRMMEEBOFHED 2 0 (C (FRERERBR MO BEBULME R REBS T T LR
WMEBTHD. I, Yoshimoto and Takemura (2014) (C & D AEBRAMANTIIHERBBNSKEE DINERLHEE
EIL3ZHET )L (Ravve and Koren 2006) (CKDIATED C ENIER I N, Takemura et al. (2015) (£ &K
DZNETIVEFEENRBRMESFOTIMCBN TH DI ENRI N, KAETIE, COEFTIVEFEEICE
0%, REABMESHO 7L BT EHMEN 7 L TEBAHNSESNB L 1) —HO2EIFEZ AL\ e REHRNES
SN IZOOEBM TEEETIVOBRERSEZRRL, ZTOEAUEHET X LR LE.

BRI TEETTILOBESE

EZMTEEETILOBRICHIZD, L7 —KOMEREICRET 3iEHRE, RAHEF (6-8WEE) TIaZE
ERERARCTESONCRBABMESNRED 7L r#nH S, BEETE (1-3MWEE) TEHEh7Lr8RlcZ
DT —IEFEHNSFETEIENERETSD. BRUIEHETIV (BH : hROSHERE, SHEEDESH
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Estimation of 3D S-wave velocity model of sedimentary layers in Kanto area, using
microtremor array measurements
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microtremor observations in Kanto Area
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Microtremor chain array survey across the abnormal damaged zone of the 1946 Nankai
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Estimation of Bogota (Colombia) basin velocity model from microtremors array measurements
for strong motion simulations
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Bogota a megacity with almost 8 million inhabitants is prone to a significant earthquake hazard due
to nearby active faults as well as subduction megathrust earthquakes. The city has been severely
affected by many historical earthquakes in the last 500 years, reaching MM intensities of 8 or more
in Bogota. The city is also located at a large lacustrine basin composed of extremely soft soils
which may strongly amplify the ground shaking from earthquakes. The basin extends aproximately 40
km from North to South, is bounded by the Andes range to the East and South, and sharply deepens
towards the West of Bogota. The city has been the subject of multiple microzonations studies which
have contributed to gain a good knowledge on the geotechnical zonation of the city and tectonic
setting of the region. In order to construct a detailed velocity model of the basin we conducted 68
small to medium size microtremors arrays measurements (radius from 60 cm to 50 m) at 26 sites
within the city, and two large arrays measurements at the central part of the basin (radius of 500
m and 1000 m). We calculated dispersion curves and inferred velocity profiles at all the sites. Our
velocity profiles for the shallower sediments are characterized by a wide variability in Vs30 whose
values range from 82 ~ 150 m/s in the northern and central part of the basin, and 120 ~390 m/s in
the southern part. Our velocity models reached values of Vs=2000 m/s at a 2 km depth at the central
part of the basin, but previous models suggest that the basin depth may largely increase further
west. Our preliminar results indicate a sharp boundary in shallow S wave velocities between very
soft sediments North of the basin and harder sediments to the South. This striking difference
appears to have a strong correlation with the very large water content of the shallower soils
(clays and silts) to the North as compared to the small water content of soils (gravels and sands)
to the South. Our initial results indicate the need of denser microtremors measurements within the
city by including large arrays that allow to characterize in detail the geometry of the basin
depth.
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The strong resemblance between Fourier Spectrum and Phase difference Spectrum of the
Seismic Wave.(Science of Form)
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1.The phase difference Spectrum and The Phase Wave of the seismic wave.

Fig-(1). Show “The relationship between the phase difference spectrum and the phase wave”. Please
refer to reference (3). Find the phase difference Spectrum from the phase wave on the right -hand
side, the peak position and added an expanse state of Spectrum are in perfect harmony accord. In
short (in other words), in case of the frequency of the phase wave is high, the shape of the normal
distribution of the phase difference spectrum is build up sharp. And in the case of large frequency
get a flat normal distribution of spectrum. This phenomena stand up all right frequency is high or
low. Of course this phenomena is reversible was stated reference (3).

I shall state a next item 2, the seismic wave and this phase wave should be a one-to-one relation.
And still more the Fourier spectrum of the seismic wave and the phase difference Spectrum should be
a one-to-one relation.
2.The Fourier Spectrum and the normal distribution of seismic wave.

We think that the case of the epicenter length is becoming shorter little by little. The large
epicenter length to get along with, the seismic wave energy is dispersed in every direction and
still more had died out. As a result, the shape of the Fourier spectrum don’t become a hill shape
and happened occasionally a pointed shape. The shorter epicenter length to get along with, the
shape of the Fourier spectrum of seismic wave is formed a hill and soon are considered the shape of
the normal distribution.

Reference. “Earthquake” written by Seismologist KIYOO Wadachi. The Chuukou Library. (A pocket
edition) 1933 and 1993(reprint) p.99

“In the near area to the epicenter, the earthquake have very sharp motion. In many case, intense
vertical motion happens in the early shocks of an earthquake. The longer the epicenter length
little by little, vibration of seismic wave become slow little by little and becomes superior in a
horizontal vibration.”

The shape of this normal distribution has flat hill and besides has large frequency of the peak of
the hill. But get shorter little by little, the shape of the normal distribution (or Bell type)
becomes sharp and becomes short frequency.

Moreover make the short epicenter length, we shall study the normal distribution theory (Gaussian
distribution, Mt.Fuji-type or Bell type) of probability and statics.

In the reference (4), I have explained the KdV equation.(literature (3),(4))

Abstract

1. The shorter epicenter length shorter, the shape of the normal distribution becomes sharp. And
this frequency too becomes small. The case of the epicenter length is large, the normal
distribution of spectrum of seismic wave was not build up. Only build up a scattered peak.

2. On the case of the phase wave and the phase difference spectrum, the same phenomenon too come
into being.

Reference
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