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Study on IoFrI19 strike-slip fault model with heterogeneous dynamic stress drops on aspers
ties
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EIRNE & A 7 = X LIHERE - =7 (2005) 2 iz, HIEBEE— XV b, BRI OMARRRE, SHGEE F-netk D Z
NZFN9.11x10'"Nm, 3.2g/cn¥, 4.46km/s& Uiz, (aiFREEEO Qfifild 10007 (FhRfhSéssik - BifhEEIC B9 % &M
B2, 200D, T—F—JEAEEE Qp IFFRLIEEENIE & 7 —1) ZAXRYT MVHVE S K 9IS TERRciE L, ThTE
f10.75Hz 107 & L7z, Qp=10r CEJREEHE 80kmD & &, T7 1 T— 3 M&EUT 2HZ WL ETIRISIZEEEE 0,
0.4Hz CHEGR{H & THAEOHR & 72 5.

YRR IR ETEE - B (2005)IC X% & D& WA, K-NET, KiK-net UHNOBHIAIZRE SN TWERNED, W
O DU TSR T FHMEZ1 7> 7z, F 3 BIIRCERAFI I n] AEA B CEERZEAT OB T, Ik K-NET,
KiK-net BRI ORISR & OHBEE T — 1) ZAXRT MUt L D, ZH7EER K-NET, KiK-net B0 1 b EEREC
FUBHTEICKDRE L. URBIIS R BRSO FIA TERWVIEERE, £9 SK-net’x ELbEORCErHFIH AT E/R
BRI UC RO HETY A MEEREZEE Uz, RISl s CHENBTIIZ M L, HIV AXT MV DLRZz1T
W, E— BTN TOIURY A BRI o 5ol b TR ImIC Sy T b3 5 EDOMIERTTVE ibt

7=V ZNAHEHIFIC K O TFD 3 D03 5 Vg EZHVTWS. WINEARELRIOMEL %%, 1 199747
H9H18:36 2 :20024-5H 19H 05:00 3 : 200448 A 8 H 03:23
PLEIC X 035N HEASRONHE 7 — ) T AT MVOFIZRICRT .

AEE B SR EBAN ST, RIS, SK-netDiBEERliR ML X L
F—U— R BLUUERE TV, X F—7 7 X b, 20054 T HERACFEERHIGE, HERHE, U1 b iR

Keywords: pseudo point-source model, benchmark test, the 2005 northwestern Chiba earthquake, radiation pattern, site ampli
cation factor
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R—V) VT T — ZhTIC K B i MRS O S =20t /) v RETY V7
SFUERHIIEER 2 5 ) |t g S 3]

Three-dimensional grid modeling based on analysis of borehole data

AR i o fES 2 ; Phi i — 3 AR SRRt B &0
KIMURA, Katsumi'* ; HANASHIMA, Yuki 2 ; NISHIYAMA, Shoichi® ; ISHIHARA, Yoshirg* ; SEKIGUCHI, Haruk8

L PESERAHA OISR, 2 A — MV U a— 3 IS, 3 IS MBS, 4 ERRCE, ° s AN K ZERT
LAIST, Geological Survey of JapafSmart Solution CorporatioiOYO Corporation?Fukuoka University?Kyoto University

HIERE DR —V > 77— 2ITH DN, HIEINERERHG ORLRE & 75 2 ROl MBS T 7LV O Eks bz B
S, MER=J0T7 Yy RETIVHEERTFE 2RI L, SERXICH ML S i) K RS2 & 7)) Uit & U T
MZzirolz. RO =J0TET Y > 7 FEORIE, OARFIZD (2013)ICHDNT, K=V V77— 2@ Tz
FERIEEED R A > b T —2ITMA T, HERHTEHEm O D 375 2 E R U T filfZt: 72 VT 7 — X D22 I8 7% 1
HI B LT, MEBREGTTIVEMRETZC L, OR=) VY TTF—=2h5EHENEO=TT7) v RETIVE KD
ZILHEZ D (2008)DFEZFERIC L, OTROIMEIEEIKHETIVO B L MICET V2 2E L CEHEL, *
DBWMEZHEET ST LT, BHENEO=ZXTTT ) v RETFIVERRET 2 TR LI L, THD. Vv RO
YA RI3KF- 125mPuy5, HEE ImTHS.

COEMHENEDESTLI TV v RET Y V7R, HERTFEIS ORI CRAROYIMER R T H % e K
ORGEZRETIVICKMT 2 2 N TES. TORE, AETIVTCIE, HIEAOBEREICIRTS A RE O & BT
HOWE & BT 256 « PO 2L EAERR SN TS, Z LT, WHE & Z DR L 2 BHROX 7,
SR - N - EEERZEE LT, K - % (1978 72 & OS2 FIWT, SIHOEMEE & BEOYIEIIRT T IVIC ST
3T b, WEENGRBICIA T, HEBNEREFMICHO S ETILE LTERTH 5.

SCHR

TLREHECE T 20 (2008) HUEL 22 4ERE,114,187-199 KK 7 CLiZ A (2013) Hi'E *#45E,119,537-553; K #4 - £k
(1978) ¥ HHERHE,31,8-17.

F—T—F: ZJOCETIV, @S, 7)) v RETOV, wPEEEKH, UK, A—V VT T — 4%
Keywords: 3D model, ground, grid model, basal surface of the Chuseki-so, Tokyo lowland, borehole data
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Three-dimensional structure model for modeling strong motion around the Ryukyu arc

FERE B L rep L 2 (b iz 3 ek s 4 BT ORER S 5 I JATT ©
FUJIOKA, Akira! ;: TAKENAKA, Hiroshi?* ; YAMADA, NObuyuki3 : NAKAMURA, Takeshi* ;: OKAMOTO, Taro ; FUJI-
WARA, Hiroyuki®

LMK, 2 BILKRE, 3 REBRABIE KE, * WL BAFERAS, 5 BUR TR, O DSR2 Rt 22 it
IKyushu Univ.,20kayama Univ.2Kyushu Univ. of EducationtJAMSTEC,®Tokyo Institute of Technology,NIED

The Ryukyu Islands have frequently been damaged by large earthquakes and tsunamis since ancient times. For instance,
1771, gigantic tsunamis are occurred from an earthquake and more than 12000 people died in Yaeyamya Islands. From the po
of view of disaster prevention, it is also important to improve the precision of strong ground motion prediction. Here we build
a 3D numerical structure model for modeling of strong ground motion, which includes land and ocean-bottom topographies
and a seawater layer as well as subsurface structures of the arc side and the PHS slab, partially based on the J-SHIS model
near-surface structure (NIED) and a slab-top depth model of the PHS (Headquarters for Earthquake Research Promotion, Japa
We then try to improve the near-surface structure model in the islands using our original microtremor surveys. We also conduc
numerical simulations of seismic motions for three sub-oceanic earthquakes occurring near the Amami Islands, Okinawa Islan
and Miyako Island to confirm the applicability of the constructed structure model and to check the improvement of the near-
surface model.

T R PR, T, S X b—va Y
Keywords: Ryukyu arc, strong motion, simulation
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3-D sedimentary layers model and simulation of seismic motions around the Tachikawe
fault zone

e 3E—BR b Hioe 2200 1 L ERH L
SAGUCHI, Koichird™* ; CHIMOTO, Kosuké ; YAMANAKA, Hiroaki !

W BTN YN N 4 e M ST
Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology

1. ICBIC

AR T W I X B 1EWTEIC K 2 EMEBEORENGHEI NS 0, BEOBWVRES TN EE SN
%. ElEERmEN TR EMT RS, 3Kty al—Y 3 VOO OM FREEETIVARE L 5%, 3 TICEEE
TIIHEREMIHEEAT O [TEFAES) PRl (CUF, #ARETIV) FIC KD 3TUc FHEEE T IVOREER S ©
DDOH BN, BEERCHE D S ETIVHEOMHEERNRELE N TV 5.

AWIZE T, 30 K R T 77 L+ B3 X OB BB 29206 U, 7)1 IBTEH L O K-NET, KiK-net
BEU SK-netic K2 EPSICEIT 2 Lo —N—B8 & LAV —EAHEE & OFRRSERIT I X O HIV AT MLz By
TSRS R HEE T2 C LI K D, FBOBRERER & DT K 0 FEl7x 3 JutiEthigihsG © 7 )V OMRE1T - 7.
T HITHER U7z 3 XOTIRE AR NEE T 7V EHERTE T IV E W T 3 RITADEMNTIC K D 201248 1 H 28 HicRE L&
BRI OHEDES) Y 2 2 L— 3 U EfTo Tz,

2. W7 LA 3B X OB s

BN LA BN W ELAIC 361 % 12 ific K0 S L7z, SBIE Tl Z N Z R 1L.5~2km & & 0.4~
0.5kmIEED KT LA BXU/NT LA TORMIZTITY, BRAIRERIE KT L1 T 60571, /N7 LA T307MThHs. M
FhHL BN W 2 A8 Y) 2 9 RIS I\ T, SRR 30~34 115, FRCWIEITFEdD 1km LA TlE 100mFEE OEIBRE
IS KB EHmE R BN E T - T2, BUHIEERTIE W20 1km LUN OB T 10701, ZOMMoOBRlFE Tk 5 7 TH
5. 55N MENT LA K D F-K @ 5, JE 0.58~5 RO Tt 0.5~2.5km/sD 78 % A9 % (it
BWENMEE N, Tz, WEIHSERESRD /A XDV 8192 DT —XIC K % 10~15 XKD T —Z2 h 53R iz
HIV A7 RV, YVIBEOPEHITIE HV A7 SV O sZE 3 2~3 BB TH 2 DICH L, WiEoOH{H
TEEBEE 7P EEEL 7G> TV, I5I)IKiED I 3B Ikm BN TIkiEh 58I D > T HIV AT k
VO EBEIADN 305 10 A& EFAMNICREICHER LT 0, WiEoD I afEo 1km OFFHN TR H N
N L TWB T eI E Nz,

3. VW ER OIS B % 3 RTINS ST 7 )V DR

EN 7 LA B SGE6E 1km DAAIC K-NET F51C & 2 HIEEBIH S H 25513 LAY — A & L o — S —
BIC K 2 RISt 217> 7o, RIRGEEATICIIPES R X LiEZ W, SREST X—27% Vp (PIGEE), Vs (SiG#E)
BXUH (B &L, HEHPHIX Vp & Vs TIIHERET VO£ 200m/s H TIIHEARETILD 1~200% & L7z, ZDfth
OHEBRIF T, [FERSUIRITRS RIC X 2 EEZ VT L o — =8I X 2 Halnifgir 2175 C kic kb, %z,
A7) T < AT BEOMEN BB TEE 7 L A B 0Bl HIV A2 S )L o silE BRI 59 2 258 55 0D 5Bk
JEOL 2, B LA B IO THEE U7 RSE O EIRICE U5 C LI X D gk 2 HeE Uz, #EE
U= BB 0 1 et s & v, 7)1 EC B0 T S 153 0.5km/s 0.9km/s 1.5km/si5 X T 2.4km/s
DOHEREE & 3.2km/sDHIEFAE SRS NS 3 DUTHHIRNGE T T IV ZRER Uz, MER L 72 3 e it €
FIVTIE, S7WIE ORI SR i 7= il e, HEEII R D S JLRIC M WABICEL o THED,
WA DO IRERIC BV T 1. 7km OB O =2 H L TV 5.

4, 3TUTAEMEIC X ZMEFH > I 2L — gV

20124F 1 H 28 FNICHAE Uiz AU OHIEE (Mj=5.4) T, Y7JIIWifgHoeiodtiicfiE 9 2 8iHs (TKY2200:
SK-net) TIFRANHEE B K URAGEZIL 46.8cm/8 B ERK) BXU L4cm/sTH D, Vi/lIKiEDRGEICNIET S
BIHAICT HERT 6~7 EFEERIEDA K E OHIEESIDBIIIE N TWS. LD > T, BERL 2 3 JutiEiitisisE €7 1o
UM RREET BT DIC, BROTENEIC K BB I a L —ya v EHELZ. 3ty aL—y 3 TR, Ef
& EAE 70km X HPH 60km X EE 50kmAZEE RS E LT, 100migHic kb &7 UMb LTz, 753, 10kmLUIFEICEBT
LR e < FIVIEIHAET IV EZOEEMHL TWDS. Fiz, 3T ORSEIFIZEL 1L EE Uk, it ofs
R, BBMICBT 2RSS OBSHHIBRFNINTH O, FHICHARTT IV TIIRERTE TWARVETEOILENITR
HWICHIESIDA K E RZHKEHET 2 LN TE, MERLU 30tETHRGE T T VO 4R R5d T L kT,

AEE

WL, SCREEE TI)WERIC I 2 B EEN 220 TSN E Lz, £, AW TIE KiK-net,

K-NET X U SK-netOEBHIE S A EH S CHEE L, CCliKLTE#oERRLET.
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Keywords: Tachikawa fault zone, array microtremor exploration, Rayleigh wave phase velocity, 3-D sedimentary layers model,
3-Dfinite difference method
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DETERMINATION OF S-WAVE VELOCITY STRUCTURE BY MICROTREMOR AR-
RAY OBSERVATION IN TEKIRDAG AND ZEYTINBURNU (TURKEY)
DETERMINATION OF S-WAVE VELOCITY STRUCTURE BY MICROTREMOR AR-
RAY OBSERVATION IN TEKIRDAG AND ZEYTINBURNU (TURKEY)

KARAGOZ, Ozlem* ; CITAK, Seckin ozgut ; CHIMOTO, Kosuké ; YAMANAKA, Hiroaki ! ; OZEL, Ogu? ; YAL-
CINKAYA, Esref? ; ZANEIH, Hussam ; ASKAN GUNDOGAN, Aysegut ; KAOURU, Kojima! ; TOMOHIRO, Tsuchiya ;
AKSAHIN, Behiye® ; ILKAY, Sena® ; SISMAN DERAN, Fatméa
KARAGOZ, Ozlem* ; CITAK, Seckin ozgut ; CHIMOTO, Kosuké ; YAMANAKA, Hiroaki ! ; OZEL, OguZ ; YAL-
CINKAYA, Esref? ; ZANEIH, Hussam ; ASKAN GUNDOGAN, Aysegut ; KAOURU, Kojima! ; TOMOHIRO, Tsuchiya ;
AKSAHIN, Behiye3 : ILKAY, Sena’® ; SISMAN DERAN, Fatméa

Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Techrialaggn Agency for Marine-Earth
Science and Technology (JAMSTE@)stanbul University, Department of Geophysical Engineering, Turkdiddle East Tech-
nical Uni.,Dept .of Civil Engineering and Dept. of Earthquake Studies, Turkey

Hnterdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Techrialaggn Agency for Marine-Earth
Science and Technology (JAMSTEGC)stanbul University,Department of Geophysical Engineering, Turkdiddle East Tech-
nical Uni.,Dept .of Civil Engineering and Dept. of Earthquake Studies,Turkey

The use of environmental vibration recordings (microtremors) is cost effective and easily collected data for site characteriza
tion that is a component of microzonation mapping and has become very popular around the world in the last years.

Local site conditions have a major effect on the level of ground shaking. For this reason we carried out microtremor mea-
surements by using circular small array configuration at twenty one locations in Tekirdag, four locations in Zeytinburnu and one
location in Yesilkoy. In addition to eight large array measurements for estimating S-wave velocity structures of shallow deeper
soil formations for site effect analysis. These sites were selected by considering the different geological units (i.e. recent landfill
clay stone, silt stone, alluvium, lime stone, sand) in the cities. We also collected data on five buildings in Tekirdag in order to
understand dynamics properties of buildings.

We estimated the phase velocities of Rayleigh waves at each site from the vertical components of recorded microtremor da
by using Spatial Autocorrelation (SPAC) method. Obtained phase velocity dispersion curves are varied from area to area. Th
obtained phase velocities range from 100 m/s to 750 m/s along the coastline in Tekirdag while, they range from 200 m/s to 50
m/s for Zeytinburnu area.

Genetic Simulated Annealing Algorithm technique was applied for inversion of phase velocities to estimate 1-D S-wave ve-
locity structures beneath the sites. The inverted Vs profiles are not uniformed. The preliminarily results show that similar phase
velocity changes have been seen at the low and the high periods on the different geological units along the parallel direction c
the coastline. When we check the velocity changes from coastline toward the inland, we can see the different phase velocities c
the different geological units.

F—7— R Microtremor, Spac, S-wave velocity, Tekirdag, Zeytinburnu, Turkey
Keywords: Microtremor, Spac, S-wave velocity, Tekirdag, Zeytinburnu, Turkey
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SALHI AR IR OO LU ik o = A I R S - _
Characteristics of long-period strong ground motion in the Keihin-area during the 2011
Tohoku earthquake

YT B 1
UETAKE, Tomiichi**

VU IMR A S

1Tokyo Electric Power Company

HACH T AR IC X BRI TRl S Mz EE) T, EEE THEEDERM S NS 7 ~8 IOV TR
EhRE—2R3AoNkh ot —J, Al 2~3RIC OV TIRBEE Al RSN, FHIHFHERISID - TS T,
2 B0DMEINE ANRY FVT, 100cm/szid IaENR SNz [(HIZIX, @ - i (2012 ], syEHius{ TEEHIE uizhn
HERIEORIEZ, SIHPIEINSIRRICKELTD, BRI 2 0%ICET, ZOBNE k> T, BRHENE
WRAT R 2 NS &, I 2~3 R ORAGHEINEEIE, NHEEUSEN R L E5REHETELTTED, HE
FREORENRENEEZ BN,

AFHE R OEB RN S Tz bic, sl TEIIE N zRd ik AV AR DRl Z 5k 7z, 538 E U 7= M)
A&, RETT (2012)58, JEHA 7~8 R ORFRIEIROBEHT W T B 6 £1C, K-NET, HKHUEMOMERN, <5
7, HEER, BREMOBEBNNZINA 16558 Uiz, E£H 18km, it okm OERNER A M Z MW IFEME L 5%,
7z, 7L AYA XD D T DR R JEI OB 7 s TR L7 LA TENT Z1To 7z, 2B SIFERN
Tk DN E B HIFATH 5.

i, BILSILETRHEME SN TV B & L, KNG001 D i%E HZI LB 5 2400 & Uiz, 148
BREMERTIE, N2 RIRAT 4 )V 2 —KIRIC > T > Akl [Neidel&Taner(1971) Z@EH L, A0 —3x XA FHDRK
E— I BNMEE LB T2 KD Tz, N RIS T )=, HOEZ 1, 2, 25 3, 4, 5 6, 7, 8 9, 10,
12, 15, 20 & L, HLOEHAOME (FUDERED 1S LT+ 200 DIEEFFD T ¢ )V Z—& Uiz, @ OFEEX 20
BELT, 10T D75 LT ZITORBITRIC K 22 MET Uz, RBACEFEIIEIE, SEENRERITHICH LT
Radial-Transvers&#a L, fi##Hricid Transversak 7 & F REIE D% Wz,

BIEOMHBENZRIT vy T T2 A HEld, FHECRZEENE AL, FH 2/, 10L& 05 FOEL %>
te. Fie, BT LA EBERXT LA ELEETZ L7 LADKEVIZE/NSWEAD DN S, 2T T 2 ZEORERIT
RS L, NEEIREDIRZICKE S RDEEAPEERICEEN, InsEDNNE BB % A% L 2uc/hE <7k
%. U752 AMADOKRENEZAL & RS, HEE ST NANMAHBERERAMICEZ LA RS NS, BT, K
- L TEE EERAGMND km/sZ iSO HE TOLEZ/RTH, BRI TIEIHL BRGNS K DBOHE TOR
BRmLTWVWa. COMMITERENTEE THS. &, ETFHO 7~108TiE, ER/GmND5 90 E Ml TNz
TN S OIEFEMNEEE & 75 0 G2 KL TS ATREMND D 5. BISOFE O FHGEE T )L BHEE X N5 ) Ik
TR IR ONAHEE & i 3 &, BB ONAEE & ORGIETEND, SOOI O TR SIS LT
I, Transverse{ /33 EAE— FD Love i, L N IEEARE— RO Rayleighii ONAH@EE &SR BN, &35,
NSO EIE, FTT (2013) W EEHIESD 7 L A TS R ChER L 7z S R TH 5.

DUk, MEEERROMIRE 2 TF > AfEM OFERN SRS % &, Ji 2~3 B ORKISE 24 U B i@ 13,
HARE— FOXRMKE T EFEKPE THLREMEDN TV EEZ SNS.

fRRTICIE, HEEES), BASSRHID K-NET, HEURAHEMIIT, <87, Saldl, MmossEills— 2 Z iy
7eLELRE LTSN =LET.

F—U— R REANIMEED), 201145 A E, © 275 2 A ik, AORERE, st
Keywords: Long-period strong ground motion, the 2011 Tohoku earthquake, Semblance analysis, Phase velocity, Keihin area
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Characteristics of Long-period Ground Motion in the Osaka Sedimentary Basin due to
the 2011 Great Tohoku Earthquake

e (1 A AL R A2 L AMRAE Y B A
SATO, Kayokd* ; IWATA, Tomotakail ASANO, Kimiyuki' ; KUBO, Hisahikd ; AOI, Shir?

URTEROREE B SWTSEATT, 2 MOZATBAEN BB ABA TS e AT

! Disaster Prevention Research Institute, Kyoto Univeréitigtional Research Institute for Earth Science and Disaster Prevention

20114 3 A 11 H 14K 46 771 201 LAEHALHIG AR HIEE (Mw9.0) %, 15HF 15 73IC Z DIRARETH 5 20114
IIRIEMHIEE (Mw7.7) DV RE LTz, TS DOHIEDEED S 550"800kmfEAEN 7o K HERE RN, RFC KBRIERE Tld K
IR D EJEHES) (27108) »BIHE Nz, T OHEHOREZTANS 2o, FI KRN OHIES) RISz ] HEk
FROUEE L Tl 211> 72, TNE TOWIZEN S, KEFEHIN TIXE K 5 MWW HEREE O 2 T EEIHHIES) O IRig A
MEL, MEERERIDMHE T 3HENHSNTVS. KSR ROMETE, N OHEREBINS TORER & Aot o5
BT TORERE LI 2 F CRMORFMEHETE . £z, EFRAHER ORG-S w85\ 2 g R &, &
KARMEDERH S N RBGE R L A 3 7 RORREE D s, GRS Litth & FRT SN R Nz N Tl A 5~
6 KOHIESIN L7z, —J7, EHTER FTORBENE 3BWEE T, RIFSEFIEICHENRS EhEhoTz &z,
HERSE DB IR N L Z NS EBRBIHSICHEO TS 2~10 O JEHH Tl EW 7 MR OHZEIHMNZH O F I H
NTKRELE> TV

T BIT, KEEEHN CRAIRIEO & BB AEIH] & N 7= BH S o0 sLEE T 5 2 JE 7 RO BHEUHE IS AT B
WiaERKREHNDZN LR LIz T3, KE, RAREL EIC, KBS FHE TOISEED B S F-E T DS BHEL VLK
LCWicEhbh o, O 7T BORBEREDRHZHNz & T A, BEEFE, BT, K@ OHEREEIH S
THREEOHHICEED 5T, Bl K > TULNEENIEZ > TED, FRCKIREHAN TR A 30V ANR SN,
TR — KB 7 O S EALS T, BB (FrRIE D, 2008)h 5 Tl E N2 B K © & KE REHEHIE iz,

D5, BHE NIz KBk & ORIRIEO EE BB N LT, KIR@GHOHERER 2 Th<, BENMDK
PR E TOLBRBERE S AT RN EEZI LN,

B E N KRR O BJEHHEE S O SR 23 X % 21, 72571 (Aoi and Fujiwara, 1999 % W\ TERD 5 KBk £
TOEW] A~ 10 b OHIEERBIZOEER iR A 7z, FHERELIZ 730kmErE) X 330km@EElt) X 100km{EX) ¢, HiREE &
OIS FRIFRIEKTE- 200m $/TE 100mE Lz, # FREEE 7 VG2 E—JH M§EE 7L (Koketsu et al., 2008,2012)
ZHACHERE U 72, /) STHIZIE 350m/sT, TN A/ NEIEAREMIE 3N TH 2. mAREDERET ITITER
3 < O KiK-net CHBH14 DMIERELA S THEN G 5 K S ICHEE LTz E— A > Mz & DR ERZHH Uz, BE
SEEF I SRR AR 22 2 i T OMEB OFRFEe, BIRCEE, RETE, KM@ O HERTE T ORI OHRIE O ik &
MEHFR O B PR RO EMICHIRTE . 2L, FIINCR S &, KBEIAN TIEEL 7 B othE
ORI A0/ Nl & 75 5 7z,

COFERZHE 2T, AEROERMWMES) Y I 2 L— 3 v 27-o . FHEMEENE 730kmERPYE) X 400km@EEdk) X
100kmEEX) T, METHIBRNEUH FREE T VIZIRARE LM THS. EIRETIVE LTI Asano and lwata (2012F
HEEES Nz, JEHM 0.1~10 W OMES 239 5 4 DOsREENE G (SMGA) D 5 BHE BRI~ IR MICAIE S 5
2 DD SMGA O HE.LME & BERERANC SERZGE LTz, KBGE R & TENEIC R S Nz KIRIEDO B RO F |
FHREHIHT A2 HEN TR, KRG TOIIRIEO EFHIEIL, 12 L TEFND 2 D0 SMGA ZEHL I HhE
IMERRRRERREE, AHFFEIC K ORI N TERES Nz EEZ 5N 5.

AEE

AR T, HVATBOEN B SR BAMIFEATNC & 2 5B Biilig (K-NET), FRoRBillieg (KiK-net), [RHEHER]
I8 (F-net) BIVEHEBINBIZCREZS, HATITBGEN BB, <RI, KBUFOMERITLERE Nz LE L.
RUUTCTE#HH L B Ed.
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Long-period ground motion evaluation for the Nankai Trough megathrust earthquakes

I B3 S RIS R A R AT
MAEDA, Takahiro'* ; MORIKAWA, Nobuyuki' ; AOI, Shin' ; FUJIWARA, Hiroyuki'

! BRI 2T
INIED

iR 707 L— MERTIEI~Y T =F 2 — F 8D E MM OIR LREEL TH D, sSEHDFEIC K>
TEKRKEWENGIEE I EINTE R, —/5 T, ENEKETIIERD 5EL HNFomiticuynTtea By
R AR > 775 EOEIEEY D EFRAMENC X 2 HFELEZITE T ENHALENT WS, MifE T 70O KA F
B EICRELTED, mMilE b T 7 OEREICH U TIZEES) & #lE OB D& 7% 59 E R HER OGS EE T
B3, [FE s T 7 OHEERBOEMFHE G5 ) 12OV HEFAEZRES (2013 ; LUF, EMRMEE ] Tk,
2011 AE b T AR ORRER 2 A F 2. BRICHRE LT T EDHER I N TOARWVE DDBAEDREHIRICHED
WTHEEI NS 2 KT T ADHIEL FHIMEBEOZHEENERIN TV S, FEREETIHEL L TESHRERET
WV (U FUA) BMEEESNEH TR, DPROBESNTZY T A DREEE L IZHEHOFMTIEIARATITHD., HoHiH
FICR U THERE NI TR TOMERZR LT, ZOHAKE BN REEDN S ERREZ IS 2 HiE \Y'— R
FHENERIIZE B Z 5N %, Maedaetal. (201301, mEifF T 7 THRERAE SN T E 2 HAY - dH1H oz, B
THETRENTRAY T ADHEZR MG E LT, B, 7 AR 7 GREHIAER) AlE. MHERRLE R EREZ
72 1007 — AREDOEBIRE T IICEDWEEAMES S 2 2 L— 3 V2170, TSRS TRERESHDE%E
FoOT bR Uz, ARG TR TNE COMGZEE 2. EFRARES) Y — REHMlIC i 72/GT e LT, THICEH
DYIal—T3g /%:k%h_ﬁ'jb‘fgijn+Eﬁ&u¥ﬁﬁ%uiW?j%)

BRTETIVOEVICE 2 EFPMEFHORXS OXDREZIET 2 L ZHNE LT, Mg 7OMEE NG E L
T 300 —AHDEFET I 2HRE L 3RICAES &hi%%ﬂ%ﬂaﬁz al—v g EiTol, BRI OV TR,
FEHARHG & BRI IRK 7 T ADOEFISZER A 6 K57, RS AMIC 3R Li/MEEICEIL, Zhoofae e
LTRT=ZFa— R8N ERAKITIAETD 15/8%— /0) BRBZRE Lz, £z, TNETOREH L., EFHAH
EENIBIERAA S & 7 ARY T ¢ BEIC K 2 BHEOIRIAMEDR 2R ZT 5T Lh 6, TNHIKDWTORMEEEZ
EE LIz, 5. FTT7HVORWEEICH U TiE, EIRFFEBEECCHHIE RS 2 Z 2 5 T & TEEHHES D)
LR SIS DWW T OAREE N ZE R LTz, ERHEF O FICH O 2R EERE T IV OFK/ ST A=, [EEKEE
R U e HiZB ongE ﬁ%ﬂ%&(b/tﬂ(ﬁgﬁﬁééé 2009 ZHit> TRE LTz, HREICHW 2 FEE TV
. 2E 1 O STV (EEM) CGIERERES. 2012 I NEEE FHER;SE « S 7oy =7 b O
R CGHERZZHEENZT - M, mﬂb%%ak74Ut/@7b—biﬁﬁL®WE%#bt%®ﬁB FETESRIC UM
L JEEBICHTEEE X T ENAHIPE (FPE 1150km Fgdk 950km, £ E 100km ZYJO L&D & Uiz, EEMN
HESHOFHEIE GMS (FH - fil, 2004 12X D17V, FHRICK DIF5N 2 TN FTORABEEME, HENE
ARYT MIVIZEDWTIE S DX DI ZTITD o 27— AT DWNTOFERN BIE. HiAIC X O E105h 5 100f5FEHE DR
IBDORXEDENALND, T, BIRMOKTEE FICOiE T % BB FHN TR, BETFERAREFHESELDBE5D
%ﬁﬁ%wﬁﬁﬁ&%h% FE R BIREIC BT % &, IR O K Z AHIERIZ CIRIEDKZWVEREED 5 NS,
THIC, BREEHICEBOEERNMEONE DS, BFEEEOEGNEY F ) AR0—RO K& &GS F V) A 2l
TEICHH U720 MERGmmHEE P (MEFAERE S, 2019 THREINTWD [HEA| #EEIT S LT, &
=DV T DR F ) Aix ERHi LIcitl 3% T L&A S,

BHEE L AWZEE, TREEBAMES Y — Ry TERERFEE ] KX b, o, AWIRO—3IE, AR H®
MR - HEFZHLS, BXC. BEHNANRT 53— VA« AV Ea—T 4 V57 < A VT ITOXHEIIE S,

F—U— R @il N T 7, RAMRES), s E R, Y — REHl, GMS
Keywords: Nankai Trough, long-period ground motion, megathrust earthquake, hazard assessment, GMS
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Long-period ground motion evaluation for the Sagami Trough megathrust earthquakes

RRINASZ 1 5wl B s Al pe 1 IR B2 #H R RAT
MORIKAWA, Nobuyuki* ; MAEDA, Takahird ; IWAKI, Asako! ; IMAI, Ryuta® ; AOI, Shin' ; FUJIWARA, Hiroyuki!

B SEREARAN TR, 2 A9 I T ERAEHT

INational Research Institute for Earth Science and Disaster Prevetitiaayho Information & Research Institute, Inc.

FERFET AHIEBICH LT, DO F ) ACHEH D HEFH TR TER T TH O PHEERES X UCRENIEZE K
Ul — Rtz 75 C EDNEETH S, Iwakietal. (2013)Tld. T KIFBIRHIEEICHYS T % EREE NS E LT,
T AR T CGREENERED PHHERAREORNERNE, B X UBHERREEE >0 J5 RO E O K& Hh
BIANOFEEHFNz, T T, ZOMBEEE 2 I-EEAMES) Y — RFEMIC ) 7285 & UT, AEFREDK
TNEEZ LN, HOEFAHEISIANORENFICKEN, 7 ARY T ¢ BXOBIEBS O EZZ 2 -2 OER
ETFINC KB ERBEMET Y I 2 L—y 3 U EITD, %@%%%Mﬁ%t%ﬁ?%:&%ﬁ%ko

T ZFa—R 87 I ALULOERMEZMGE LT, B, 7 AN 7 ¢ BXOBHERG R OMEZZ X Tz 150
r—ZL EDOERETINCOWT, okl X 2 EEAES Y 2 11/~/3 VETo Tz, BIREIC DWW T, Iwaki et
al. (2013)IC KB REZHAR L LDD, HHE MIET T IVRETE (2013 I X2 KIEHIEB X UTcHIEICHY 5 €
TIWEGE 103X —VCEBE LTz, #ERE LT, MEOHKOFHMIZE—AY MY F=ZFa—F (Mw) T7.9~86&
o TW3, Eﬁ%wbcﬂflﬁﬂ:}aﬁ%rwab HERAZ B ORENIE ZR0E U citEomEs) 7lF+% (L
YD > TENZTNOER ST A—RZa0E Uz, # FAEE T VG, 2F 12080 MEEE 7V (HER) GhEdHs
RESR, 2012 K74V L— b FHESEZBIELZE DR Wz, 200 EIX GMS G5 - i, 2004 1
X 0f7ot, EFIHZES) N — RFMii L LT, T2 FOROHEE S K HEISEAXRY MV (A58, 78,
10F0) 1ZDWVT, 1083Z2 —VDOERFIE T LI FIERRED (+1 0 ; o l3EHEREA) 2RO D ELEIT, F/SX—:
W UCTRAEBEICHIET &5k TEHA ZINEL TERGDE S EERAT,

SEOKEITIRZ L DERET IV ERE LSOO, MBS T 7 OEAKMEICHT 2 EFMETXTZHETE TV
DI TR, ESRELDEBRETIVICE BN SHBENETH S, —/ T MRS T7OMEBICEHELTIE., ¥/ =
Fa— R 87T ADEFIEMNEHEE FE TN S T &0, SRNSRE Lk 27T ZF 2 — R 777 ADOHIEDH
ERYSHLTWS EENTWB T &5, SRBIHEEHER & 2 LrsER) Y — Rl Z D 2 BN H %,

P — R RIANIHIES), - R, HB S 5 7, IR K, GMS
Keywords: long-period ground motion, seismic hazard assessment, Sagami Trough, megathrust earthquake, GMS
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Rt 205 & Ul RASET O BEE O R —F-netic ik I D < i
HDFRHKFICE B U T fat _ , : .
Emplical ground motion model for long period motions and for long distance -Distance
dependent geometrical spreading ter

TOA JHORER Y ; hngk if— 1
MOTOKI, Kentard* ; KATO, Kenichit

N RS

IKobori Research Complex Inc.

Bz a5 e Ui, /28 - 1 (2012) Frhid - fth (2008) iR« Lk (2011)5FIC &> TIREENT
BO. TNEOXDIERICIZEERIEEED 500kmE TOBARCED AN SNT WS, —J7, 20114 SIS AR RS
DT, EIREREEDS 700kmZ 8 2 2 KRB TBINC WO TIPS IS HIEERE DL UL KO REEEC i ] e 7z ik
HALEIN TV D, TTEHEAD S00kmUNICIRE NS &, wifg b 57 THAT S MR 9 % BHCFEF O TRl
& ERO—AREMEZEA 2, FEilE~ T 7 ORERISNS 2 BHCFE QBRI TAIC X 2 Tl 5%DIEARY

VT 100cm/sz KE S ERSHERBBENTED GRI - . 2013, 2HEDO THIIC & 2 21T S 2o, iR
ZRG e UTRRBHEHE AR E TH %, ARG T, 1000kmE TOEHEZ 5L U= 2R d5 & ZzH
e LT, e & BIREHEOBRIC OV TEHTY %,

RIRERAED R WBIHIRCER RGN E < kAR <% b U A—EITREERIME S ND DR &0,
BRI ZENAZVRLER RS T EWDH D, TTMEERLETIE, IRIEANE WEEICRABRIED SN A RV 550
O H D, AT CIEEEITETRED & EEENIC X 5 F-netDidix 2 M Lz, w5e 9 2R M5.0 L4 Eo
7 L— SRR SR 1-20f0 & L7z, F-netOBIAISSEME & RAE 2502 <, HIR - Tk (201D LRk
FRIE YA MR E R R0 E L,

X9, PREERE I — A TR & IR R 2 BE B AR R I e LTl L7z, IR O/ E
WA 20 Rl dRE . BEEEAY L0OKmILA OHIFRAIC W TEIEIER O T X 0 EEAVINE < T EEEEADY 500km
72 Z % HPHIC BV TIRBIARLRO T X O BHE DR E L BB EAMMES NIz, THISEREEPHICIK S I —EDJE
72 O Te BB IS & 2 T TR BRI DO HEPE & ROHIPIIC SO T, @ NHliIc 2% 2 L 2R L TWa, K
-t (2010 (&, TSSO TEEEL > D K o TREIHD REUZ 2 X TR 2 ke BIGL O 0
HEZmH5 T LI LTV,

PRI NS WRAHI TR, EFEREEDEEN 2 1S DN TIRND B RN & S5l 5 BB OZZ LN
AR K A E IS K> TEILT 2 L EABND, RIAMTERMBENEDK S ICZELT 202 RDB T8, B
PRI R MR I 2 Rl 9™ % 0 K 72 F-netDBIHIAUH EIC K 2 BRI A5 O BIAIGER DD IR & 24 5 72, Hi-netd
T—2LEMT B TETH S,

F—T— R RN, R, AT
Keywords: long period motions, long distance, geometrical spreading

1/1



Japan Geoscience Union Meeting 2014 /0 d ;,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SSS23-16 £5211 FFR:5 H 1 H 14:30-14:45

Long-Period Ground Motion Prediction Equations and Their Application to the Magni-
tude Estimation of Large Earthquakes
Long-Period Ground Motion Prediction Equations and Their Application to the Magni-
tude Estimation of Large Earthquakes

IBRAHIM, Rami'* ; SI, Hongjurt ; KOKETSU, Kazuki ; MIYAKE, Hiroe!
IBRAHIM, Rami'* ; SI, Hongjurt ; KOKETSU, Kazuki ; MIYAKE, Hiroe!

!Earthg. Res. Inst., Univ. Tokyo
LEarthg. Res. Inst., Univ. Tokyo

We developed long-period ground motion prediction equations (GMPES) for peak ground velocities (PGVs) and peak grounc
displacements (PGDs) in a period range of 5-30 s. We only used strong motion data of KiK-net downhole stations located ir
layers of shear-wave velocities equal to or greater than 2000 m/s. We confirmed that the site effects due to surface geology fi
long-period PGVs and PGDs can be ignored at these observation stations. The dataset consists of 20 earthquékgs<of 6
9.1 occurred in and around Japan. Two-stage regression analyses were carried out to derive the GMPEs. We fit the data wi
bilinear regression lines bending /&, 7.5. Additional factors of focal depth and earthquake type were found to enhance the
fitting with the observed data. Our developed long-period GMPEs predict the PGVs and PGDs of crustal earthquakes are large
than those of inter-plate and intra-plate earthquakes. The attenuation coefficients presented in the current study indicate that t
long-period PGVs and PGDs increase by increasing depth.

We used the long-period GMPEs developed in this study to estimate the moment magnitude by fitting observed PGVs an
PGDs at period range of 5-30 s with GMPEs. We estimated the magnitudes of the same 20 earthquakes and the 2013 Awz
Island earthquake\{,, 5.8) recorded by downhole accelerometers of KiK-net. The results are consistent with the moment mag-
nitudes from the Global CMT project. The method is useful to estimate the magnitude of giant earthquakes such as the 201
Tohoku earthquakeW,, 9.1). The proposed method can estimate the moment magnitude quickly if information of source area
is available.

F—7— : long-period ground motion, ground motion prediction equation, moment magnitude, PGV, PGD
Keywords: long-period ground motion, ground motion prediction equation, moment magnitude, PGV, PGD
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DR O 1372l B & Z2NRIE Oz Hllic DOWT _
Evaluation of random errors of displacements and velocities from strong motion records

.
(G

XU, Peiliang*

L LUHRAE B ST ST

! Disaster Prevention Research Institute, Kyoto University

Strong motion accelerographs have been deployed worldwide to monitor the ground shaking of the Earth and the recorde
accelerograms have been used to recover the velocities and displacements by integration. In spite of their fundamental importan
in seismology and earthquake engineering, few works address the error estimates of the derived velocities and displacemen
Although accelerographs have been used to compute velocity and displacement waveforms for more than 80 years, we shc
that no publications on error estimates of computed velocity and displacement waveforms are correct from the statistical poin
of view. We show that the error estimates of the velocities and displacements obtained from accelerograms in the earthqual
literature approach to zero as the sampling interval of accelerographs tends to zero; these are erroneous from the statistical pc
of view. As a result, we present a set of formulae to correctly estimate the errors (or variances)of the integrated velocities an
displacements from accelerograms. In addition, we also derive the covariances between the velocities and displacements.
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A >~ R T YHUIC B0 2 BB Y T —ZIC X AHER _
Earthquake detection from strong ground motion observation network in Himalaya, India

YR AR R R L R I 2 R AR 2 ROREE 3 O BB 3 Chadha Rajender Kuntar Srinagesh Davuluti
: Srinivas Dakur

MASUDA, Tetsu* ; KOKETSU, Kazuki ; TAKANO, Kiyoshi? ; FURUMURA, Takashi ; OKI, Satoké ; ITO, Takamor? ;
CHADHA, Rajender kumdr; SRINAGESH, Davuluri ; SRINIVAS, Dakurft

VB RURAEHNENTZEAT, 2 B EURSEIE AR, 3 BIGEAARE B, “National Geophysical Research Institute
IEarthquake Research Institutélniversity of Tokyo,?Keio University,*National Geophysical Research Institute

B SRS E DO ERIZEINC A0 T BRI T — R DUNEE & ik D 12 b O FAR BT K O 1d . HUE S EOSE, BRaR, &
CEIHFHEOREIC L > TEEREDO—DTH 5, [HIRKEORSKE LEIHDODOER v T — 7RI 2 7%
X T OFBEICHTT B ISTE JICA DFEFSILENFSE [HIERESGREE A2 g1 70y 2 7 b)) OV EDTHD ., HA
EA Y ROWIFERENSINL., AV Rexoviildor v Ry AXZ VA EH L v TV ORICHEN CREIFN. HRREH)
B, N OEYIRENCET 22 ED TN B ETATH %,

A > Rt e~ Z v s O HEVE B S O SO iEiC 26 Bl Z2BdE L. 20124F 10 I T O T Os@E sl Bl as
TNTe, HEBEHNIZAS RS RRE 2R LT Y 2V L a— 2 —IC X Akl 25T\ 5, HIEBEFodikar s
JENT & ERCERGETO D REED BN T LI X b FHEMHMER OO AT 5T, By MU — T OfETHRAET B/
HEEAD S O E /A RSOt ED) S O EFIHHIES € 5l S5 2 E MR I NS, tERBRZAEMCHIHT 57
DITIFEFRCERD I h DB SR D I T e WRETH S, ARG T, HkECED S iR B < EREICRATT
372Dk EZFORERICONTIRET %,

Ty b T =7 OBHINIE S T Y OZREBIINICRBE SN TV ATz, HiE) /) 4 AWVEIENE VLS T &idixl
RERIC K O ZBE L., FR2ERNAERER /A ADETEC L H b, COTLEREEFZT. /A ADEVERETLHE
 IEMEICHIEEZMUANT % 1= DS FiEZF L, TOHETHRAILIZHES NEIC A2 JIcid#filE N Ty s HiE
R LTz, BUABAMAD SEIEE TOHB T, BREHHCED DR, T ZFa— R 7.0 EOLTOME, <7/ =
F 21— KR 6.5~6.9DHED 90 %LLE, ¥ =F 12— K 6.0~6.4DHIED 50 %LL ARy hT—ZIC X O BHIE N,
EREEEE 100 LANOEIPHTlE~ 7 =F 22— K 6 LL 0D 809, FOMIENMHIE Nz, MAIE NIzHIE DR HICIE NEIC
AZATICEHEHENTOEVHIENEENS, S-PEEDNS Xy NT—7imEO/NMIBTHS SIS, chbid
PENES N TOIIRER RTIEL 25D THD . DX S HHEOMANG C OHISOMEREZIH 5 MM 5 |
THETH S,

BEE COMRENS . WmEFBI XY hY—2Ick b, eI VHIBOMEES). ZED S BILS E TOLERRED
B BINAIC BT 29 4 MR, EBREE. i FHBEOWIZEDT=dIC, 3y T — 7R FEOREN ChEtithEN» 5 0fF
Tl BE NG T IR E NS,

F—TU— R sREE), B, v b U=, HIEER
Keywords: strong ground motion, observation, network, earthquake detection
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AR O Bl 5 384 4 2 RkIC ck 2 AR AR E ALK
Liquefaction damage expansion caused by the generation of surface waves from base e

section

FROHE (R 1 B E FIISA L AHIEERRR T R BE 2 SR 2
NAKAI, Kentarol* : NODA, Tosh|h|rd MURASE, Kotard ASAOKA, Akira? ;: SAWADA, Yoshihiro®

AR RARARE LA 2 MR PRI SR =
1School of Engineering, Nagoya Universitssociation for the development of earthquake prediction

RAAREK T, WLHZIECH, JRHFHORGIERFIBOHN THIfRIC SO TIRIKMEERSEDFAE L. KD 1D
I, WRIRMER & IR LR AN ZE RN A — « JE—RRIC O L e T EDET NS, TOEKRE LT, H
BEREEDO AN —ME, DF O, MV THEUCHE S HEOEN PN R OAHE LTINS NS N2V, liLfiol
JERRICEH T % &, MRIEBEE DM T H - T PEANSHCIRLEE R OEGTRL L JEEAY 10m AL L DI L, IR
(LW E DR T BH - il mh 5 (& EgskGHEED 50 m &<, # 2kmic b7z > TREBEMER L TV 5. Ak
T, COMFESROMERNCEH LT IoeARNS gt 252 L, BRER D RE QWKL NI B 2 B
FEFTEICARRS L. Vet a— Rix, oo, Rt & TR CREmIPES TRld 9 2 stk (SYSH
Abb%%fw)%V%LKKNi%%@ﬁﬁ@*R%ﬁﬂ F GEOASIATH 5.

X 1(a)ld, HUEFEENS SOMBOHEENT MIVXTH 5. HEERFELZRLTED, MESMICA Y > 2% 245
PRLTWD. REHICBOTRIEGHR D ICEE LI 5 &5 GREEOFRENMERTE 2. T ORMPUIMERILGER T
FEL, HPOLRINETL TS, K, FEREREH RIS B0 2 IR IS B0 2 A6 E MRz,
Akt L DR R 2 S R U IR SN U 7z, — IOtk OKCPRUBRIE) & ERTRLTWS. — XKoot TIZIRIR
Lk o7c CHOAMICTETR95% 2%, Rt TlTHEA NS HE TR 95%2 F s THAREL T
% (K 1(by. EKmIFEDOFEEIC ES T, HEERMETOMEENRE &2 LFlFc, TEEHE 7% IHIRIR E LN
ke 72O THO (K1), Tt TR TFIERNISIHE FRDERRH, ERZHT TOLETHON 5. X 1(d)
IIE, HIEEFEAN S 2000 DB A0 § AN ZRY . REEOFELEICMA, HEEROPEIC X % MR O R -
AN &> T, HEEHBM R ZZUE U R B O TE ARG =R AMO T AL L TV 5. KBRS E
ETRAKOTHDIREND, THUFFBICTH 2T TR E NI B E ORI & RFE L, JE—RRAIR b i3,
HUCHMR O AN —1E720 T <, TRESMEIERI O E L H o T RIS NS,

DbFe®s &, 1) BBOMRIC K > THRER D 5 RmEAERE N, REMROM N ZfEnzs &I
&, 2) Zhuctiv, EREBE ETRNDERARE <755 LIAkHIC, FEBFE 72 IHIRIRE SN 27280, K’
WIEDERS 2T &, 3) HHAMEMETH>TE, EFONIEMICRERK U THEREDEMIC R L, HBRZRAK
ELEH5DL T, ZRL, ZITTHINIST IR QRN L HMZRR LTz,

Asaoka, A. et al.. Non-uniformity of surface layer liquefaction damage caused by layered system organization and dip of
deeper layer, Japan Geoscience Union Meeting, SSS37-06, 2011.

Asaoka, A. et al.: Main shock ? aftershock interval effect on the liquefaction damage in Tohoku Region Pacific Coast Earth-
guake, Japan Geoscience Union Meeting, SSS33-P24, 2013.

Asaoka, A. et al.: An elasto-plastic description of two distinct volume change mechanisms of soils, S&F, 42(5), 47-57, 2002.

Noda, T. et al.: Soil-water coupled finite deformation analysis based on a rate-type equation of motion incorporating the SY S
Cam-clay model, S&F, 48(6), 771-790, 2008.

F—=T— R KM, R, Rk, AR mEAT

Keywords: liquefaction, stratum inclination, surface wave, effective stress analysis
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Checked point

(a) Velocity vector distribution 50 sec after earthquake occurrence

1D MirE=T54.2 gt |

Acccleration (gal)

00

Time (sec)
(b) Excess pore water change at checked point % (¢) Acceleration response at checked point %

(d) Shear strain distribution 200 sec after carthquake occurrence
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201 1 AL 5 ASEAE I ERIC 810 2 IR L R AR 2R & s ke IR D B R DR S

Relationship between liquefaction occurrence ratio and strong ground motion duration fol
the 2011 off the Pacific coast

VeSO cU i Il <7 /N = AN N T = Pl
SENNA, Shigeki* ; WAKAMATSU, Kazue? ; MATSUOKA, Masasht

L SERLA RIS, 2 BISERTK, 3 SRR
INIED, 2Kanto Gakuin University?Tokyo Inst. Tech

1. 1FLt»IC

20114 sRALH AT Tl SIS 5 BEST IS ) T ORD TIRWEIPH CHRIRIE D FEA U Tz, FRICBESR
DO « BIRIZIERICRERE D TH >z, WHNMKE LR ZHEICDWT, SRIOHIEDREZ 58 1= kiR
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RERZEHNT R L, MDD T IV T 4 H—T 200 PRS0 & 750 BT D755 UsHEE & CHeik bR e
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Keywords: Occurrence of liquefaction, Continuation time of strong ground, Geomorphologic classification, Fragility curve,
Regional peculiarity
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he Wave Features Theory and Soliton
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NISHIZAWA, Masaru*
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2. JKMHAEEHE L Wave Features Theory

Frequency’ﬁtéjxci 3 c/s}: 20 c/s? Seismic Waver & 2 %5, FEHFIIEKT 3 c/sOHIERKIZ “BD > < O Lirkiimz
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ANV VU b (Break down of Solitary Wave Soliton) 73372 RLTHED, BDV Yk OffiZE, BOBLEZEZ
BENEIHNETH S, 3c/sk 20 c/sDHFER DAY M)V (HREFEOK, /N F: 2 HER) OILDOE (IERSER) Ok
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3. BHRKEKDEHEEDIR (The eye of Writers under the title'The Great Kanto Earthquake (of 1923))
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) DOF0 DERHEEIE Y Y F 2], KDV FREXOFPMENNE L 755, X NZHE, LA EOWIREE. ok S
% “WEEET THOM I RENDH BT LiF. 9 TICHhRT,
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1. PEEPs (Masaru Nishizawa) GPSiiRAF D Soliton & 20115 HAKE S OHER; & ORf% (The Relationship between
Soliton in GPS Wave gage and Seismic Wave of 2011 The TOHOKU District Pacific Ocean Earthqip&d) S-SS-33-19
(2013.5.19-24)

2. V5 (Masaru Nishizawa) HIEEShC X 57—V T AT B ILDILDIE (IERD1IE) D#% (Study of Shape of
Mountain (Normal Distribution) of Fourier Spectrum of Earthquake Motion), JpGU S-SS30-P12 (2012.5.20-25)

3. VHEENS | BRSSO AR R OBAE, 5 21 [n H AR AR, 1995
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HEBNT — R AL T - Z4afE L O £ L HRIHIE N — R GHfe Y — )L ORI
Sealsmlc hazard karte : A Tool for distribution of seismic hazard mformatlon with Multi-
index

/N I
AZUMA, Hiroki '* ; FUJIWARA, Hiroyuki'

B SR AR ST

INational Research Institute for Earth Science and Disaster Prevention
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%mwTA41Wk§&®%hk— S TERRT %,
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NZENFHAD LT VRS E L TREFL., BiRZITo 72,
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4. B# URL
HENY'— R A)L7  http://www.j-shis.bosai.go.jp/labs/karte/
N — RA)V7DRT  http://www.j-shis.bosai.go.jp/karte-manual
(2 Ly DRERIRE] M N — R LT DRG2E 5> O http://mww.yullege.jp/?p=282
J-SHIS Web API : http://www.j-shis.bosai.go.jp/api-list

F—TU— R fENY— R, EEdgR Yy —v
Keywords: Seismic hazard, information tool
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194 FE S HHIEBERICHK M E N7 > — F I S EMN LG TEE D
JMA intensity distribution of the 1943 Tottori earthquake derived from |mmed|ately con-

ducted questionnaire survey

FRAR ELRRE L F)I AR 2 BRI w2 pEE RO 2
NAKAMURA, Mariko! ; KAGAWA, Takao® ; NOGUCHI, Tatsuya ; NISHIDA, Ryohe?

LR LR, 2 RECR R AR LA R}
1Okayama City Office?Tottori University

ﬁﬁﬁ?ﬁ%ﬁ%%ﬁ;@@?%%ﬁ%@?ﬁ%u,w%ﬁ%m% 19444F SREG RIS, 19454F =iaHiiE, 1946
TEREEHE, 1948 mHHEBICOWT Ty — FRER ML, ﬁ%ﬁéﬂ#% SIS AR E S N T W e G -
ftl, 2010, PHH - ftl (2013)IX T D5 B 1943FEFEHIEOER ZEEM L, SEAVA Y BEDHNZIERL THb, &K
W7 Tk, SUE AV A BEAOBEZFHELE UTERE N T V7 — FEHOZNZE U DOV TEITOR R TE R
EOMIGEIRE RS, BEEERD S ARITEMEZTMET % C & EiRA T,

72— MEIRICHRISH UTEMEIN, RIBEEHEOF, (AT, HERICERZIGA, ZOHiE - i FRx & 0FA
$ﬁkmxf B R THN 2N RE SN, FIEENKC, REE LIEREEET S X1k > T\ 5,
N5z 23IHFIISFEL, BIEND>ZZNFNOHEE TUREA VA VEEN RO SN, FOFEENRIEEDES
FTOER & U TEEEHBERICBEHINTWS, Z2 T, 23HHDBIREZNZFNOEHIEHICOWT, BUEAI)V A
RIS AARTEEEREL, ThoZEROEBEER TR T Lickd, BEANVAYEENDKRTE
57 IS B B & F O IR 2RO 7o, EERICIE VARG &) I 2IEE NGRS TR ORI T2 05k
Wizhy, 22BHIC DWW TR ZERKT %2 2 &N TE T, BRIFCOWVWTENTNOEA TEARITEEZHEL, Z0D
SHEED B KSR TEER 2RO Tz,

WM 2T ENTELT =2, KRB 25 MRS D S SUNILERE E TD 4 193558 TH > 72h, THUdH
FTORHEEEI DO HEEICIT 25D TH 5, TOME, TNETEREEDT—RZDORNSHEE L TWIZEE D
TR R E M5 7z, ﬁ?h%@%ﬁ@%@iﬁknotﬁgﬁﬁ% T H o T & HERHIAR TEEN R E WV
E, BisERE LTOHBERREENHREERST 5 e TE, YD T V7 — NERD S HITRSRTEE N %
%E?%ﬁ&%ﬁ%bt;tk$b fthod 4 HIBIC DWW T E RO B 755 T & THIEH OB ZIEdT 5 &
MNTELZEDOLHFEENS,

WEE T — X OWEIEETIE, BoXKEEIN Y Z2—0 BB - RICSHNTEE £ Uiz,

SEHR A -t (2010) IR, 25. PHHT - fil (2013) H AR A5 TR, 201 34 ERLZE.

F—T— N 1943FE FEMIEE, 7 > — MRS, KTRERE, SUE AV AV B
Keywords: the 1943 Tottori earthquake, questionnaire survey, JMA intensity scale, modified Mercalli scale
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ﬁEIZlijté'%“‘L S IEBEDEDMRFE (4 AR - EHHEDILCTREHEITH D

Mortallty in the East Japan Great Earthquake (4) Infants and elderlies should always suffe
heavy rate of deaths?

KH 15 /Il Hid 2
OHTA, Yutaka* ; KOYAMA, Maki 2

VRO EERHIE, 2 HORBE LA ekt
ITRIES, ADEP2Engr. Fac. Kyoto Univ.

1. miAAGT
SETORE - MREEUT, HIE GEY IS SEEDEDMMRIEREN BN TH S T RSN L TE .
%@—ﬁf%%ﬁ«%nﬁ VIN2DOHBT LB Thhbb, BNCENEAICHT TRIEICE D, Mtz iEsR
& LT JBRE ECAIEGE, ZFO—DXRGERLTFDO U TR THD, MHD—2F0E 0 KXFD IFHTH 5. R, 2011
Eﬁa$ﬁaik%wfﬁﬁﬁ Tixbb IFRELRBZHMENZNC 2R L. Zo72d5L, HEHELWLD
NZAYROFECRNETE N TREIENC LD, TOEFETRE TR LEV. 22T, ARHTET O™
FICHEHL, 2DO0RZA2HENOER L.
2. FHEFFELTRE DN NS
ERPIOIECEHZ [T % HEO—DL LT, FHEDAL 10 5 ANY O DEFFRELECHR L KEEFHEROZNE
S 2 5EMERE N TV S [BIF, 2012, TONEOEROIEL LT, [H 2 TE S0 sEEIckR LT
A UT2AEE B & R DIEE 72 PRI 1 AERNCHT S X o BRI A SR ZE 2, T OHRMIC X ZESHITEEE & DXt
ZikPD LN FFEND S, TOBSNS, HTILIE CGEF, =i, \ER) ZXRICENZNTHYAD & ERHS5E
FREEL, BRICHEIEE O ZRA T, ZORE, SETOXIITEFIBEE DA ELLZ BMIicA S 720 T
FHPERE Uliah > AR EDEEEOFE LRSI FHYRT > TRAS K5Ik Tz, FDO—5T, IFHRIRZ—cBW
ERENTHN > TOEFETERNMEEROZNE D HEWT ELARE TN
3. RAEHIRL O SN D
COMEES—DESTZHMETHRATHS. WIETEHRL, AME—HICE,. UL, MoonmEEE
Z % EE LWL TERGIBFFEOEVAMDIET L, SR> TRAINZEFDEANHEI NS Licfiksd —
YR - HEBETRZOERIDPEHICRENC L EZERT S, COXIBHEND, RmiREE P EAMITEREE L
TS ERETICOE S EDHDORMEDTORIEEZRL T RS, &, CTTHERMDMEE M, Thid
OEDZNIME 5T, DHETIE BhE—hMicH3 L) 80K TH5. UL, HIC 100U Lot FEELE
w:a#%,ﬁﬁwﬁbfmzwﬁﬁ%ﬁ$Dub&@k%&@%%i%ﬁﬁﬁﬁﬁﬁé5.z:f@zh%%ﬁﬁﬁ
e U, (100 4EFD) mEPEMEEE LTEHA LK., Calc, NEFEEH (m) FEEETHEH, m=1~2 DT
BONWEZTHBE LTe. TORE, BEOARZDN, ROIRERTERZASC LT, ﬂﬁﬁ%ﬁﬁ%k%mf%®h%
MBS > TREVWT 2R LT
4. %01
PEHD K 5 I HANIEERER Z ETHIDFEELL THISGE, ] PROBGREMEO NI LTE —HARDIETE
BPR—HENEKIICAHZTE LTE—HEEE zfaéLkf%m%%Mbtﬁé%@%@?@ﬁ%%m%t%&&o
TWAZ N, SROMBETHRICEZ T, £z, SRIOMERE, LG UTFRSHOVTE I LICTBEASTEE
mb\%gtﬁu &%Tuﬁb'(b‘
SRS
1) Bk, HIEESEERS KOS ER O/, BAOERL, 59, 2012 GEIE ; FAE).
2) KH = /Ly, 20114 R HARKESIC 5 A HE OBEME: (2) 20134:-F J p GU K&,
3) KH « /i, 6 E (3), 20134FERIE2AE.
4) /L, SRS AT HIERIC 30 2I7KCIRI 2B 1 U T THETA B « SEEaBE R TEE R AR, AR AR,
i T 2#%,32,2012.

F—T— B RHARER, 568, FEMRAAE, Ravkitt
Keywords: East Japan Earthquake, Mortality, Age-dependency, Life Expectgancy
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EMIE (17184) O KEFHHZE

Disaster research in the Toyama Earthquake(1718)

YA IR 1
SAKAMOTO, Masad*

U B T A A

Lida city Museum

1, IXC&IC

WA 16004 RIC EEF RN TRl NI EEO N, Rl CIAHIPICHH 2675 LIcHEX, 171841k
HTEREMHZERE I 28 MEOATH S G HADTENE, 1991 <G THEHHIE=,2013, ElLMEX, <
J=Fa2—R70TEMR3ETH26H (171848 H 22 HIcHAE L (FYEFE. 2009, T OHIEIE., FyssEEmnNT
FRELEZEEZLNTWVS GRAR, 1977, TOHEDORFITOWNWT, kI L BIFAE 217> 72O THET %,

2, RAEGR

ERREHMTHIHUZEELINE 22 7 Th %, O, EFIIRANT 4 7, SREANT3 7. EHRANT3 7
At IERIRNT 3 7 AT, Gal 357 i Th o7z, TOW. R ERHZRT, (1) BREHEEENR  BR(IHET
BOELAS AN TR HI IR TERR Uz, FRHERD S UH Uz E0ASE L) 28 & (ke Tz, B & 1Dl —EE%Ic -
U, I OWER 22 TRINEO M 2K Uz, (2) FREE#HAR (H5 272 @ {EE ORI - lea%z
& LIz =dEhBiun., KE/loAREZEE L TWS, HIBIck->T INECIE] EW S EORED N TR
H 2B EIEDTz, BE2IEDTKIE, EROBIFET 2 KEE WS ERZ/KEREE T2, (3) FMEEIhIE @ i =K omss -
REDNSRZMETH S, HIKTIE, IWHIND 24 rFrCRAE L, HIZLODW MO 33 7AidH 0. BIEELZD
HHMEDN TS, (4) TENBE (OEH)  HIUKERI L AROHREYIN 5725, OB TILFND T
D, M ZOEEDOL I DIEEI N, £z, TOHXDSEOAEICHHRL, FRALIRNZ T2 TRZ %0,
ZFNSDILLDHNZETNRA T DIEhH 5, (5) BRENEH (ZFAD) | {EMEHOHEDL) 5% 5%, LFANT
FNTZEN 24 7D, ZOW 12 7y FZRELFON TV RHHTH B, GIIDRETEZ 12 7L HETERD >
7212 7 i &8 T, 18K 1.5km TEEH) 2km OHIFHN T 24 7 FiOSEERERZIN D &V, (6) @M TT3%&] (Fi
MR LET) @ DEM [To 70 EWIFTRENMNIEE 572) LWV CENRDh - Tz, BfEC O #HEbNT
WiV, TEL) (DAR) VS HiEhd D, O TRE/NMEE LD SN LTz, T OMETKEIID
2R EIEH SN 5Tz,

3, BREER

(BRELTRALCE  SRHTTREEEMHO P IEEEIA W EER E U TR DM > I HIEZFIRR D 0 130 R D (-
TW3, FEALITEW 1A TE 2 &Rz 55C LT, PEHNC U WiE O EE R OD 5> fzo BNERA LR TlE
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72— FEEREREOURICE TS -ER _ _ .
A discussion on improvement of calculation technique for questionnaire survey of seismic
intensities

PR BT 2 5 (LA AT T 2R W
SAITO, Ryohet ; YAMAMOTO, Hidekazu'* ; SAITO, Tsuyoshi

VAT RATZEE, 2 BT RARAB AR
'Faculty of Engineering, Iwate Universit§(raduateSchool of Engineeing, lwate University
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SATREPS Project on Earthquake and Tsunami Disaster Mitigation in the Marmara Re-
gion and Disaster Education in Turkey
SATREPS Project on Earthquake and Tsunami Disaster Mitigation in the Marmara Re-
gion and Disaster Education in Turkey

CITAK, Seckin ozgut* ; KANEDA, Yoshiyuki' ; ERDIK, Mustafé ; TAKAHASHI, Narumi' ; OZEL, Nurcan merdl; HORI,
Takané ; HORI, Mune@ ; KUMAMOTO, Kunihiko* ; KALAFAT, Dogan? ; PINAR, Ali? ; OZEL, Ogu? ; YALCINER, Ahmet
cevdef ; NURLU, Muraf’ ; TAMIRCAN, Gulum? ; MIRZAOGLU, Mete” ; ARIYOSHI, Keisuké
CITAK, Seckin ozgut* ; KANEDA, Yoshiyuki! ; ERDIK, Mustafé ; TAKAHASHI, Narumi® ; OZEL, Nurcan merdl; HORI,
Takané ; HORI, Muned ; KUMAMOTO, Kunihiko* ; KALAFAT, Dogan? ; PINAR, Ali? ; OZEL, Ogu? ; YALCINER, Ahmet
cevdet ; NURLU, Murat’ ; TAMIRCAN, Gulum? ; MIRZAOGLU, Mete” ; ARIYOSHI, Keisuké

1Japan Agency for Marine-Earth Science and Technology (JAMSTEC), JaBagazici University, Kandilli Observatory and
Earthquake Researches Institute (KOERI), Turké&dniversity of Tokyo, Japar,Edogawa University, Japaflstanbul Univer-
sity, Turkey,’Middle East Technical University, Turke{Disaster and Emergency Management Presidency (AFAD), Turkey
1Japan Agency for Marine-Earth Science and Technology (JAMSTEC), J4Bagazici University, Kandilli Observatory and
Earthquake Researches Institute (KOERI), Turk&iniversity of Tokyo, Japar,Edogawa University, Japaflstanbul Univer-
sity, Turkey,’Middle East Technical University, Turke{Disaster and Emergency Management Presidency (AFAD), Turkey

Since 1939, devastating earthquakes with magnitude greater than seven ruptured North Anatolian Fault (NAF) westward, star
ing from 1939 Erzincan (Ms=7.9) at the eastern Turkey and including the latest 1999 Izmit-Golcuk (Ms=7.4) and the Duzce
(Ms=7.2) earthquakes in the eastern Marmara region. On the other hand, the west of the Sea of Marmara an Mw7.4 earthqua
ruptured the NAF’'s Ganos segment in 1912. The only un-ruptured segments of the NAF in the last century are within the Se:
of Marmara, and are identified as a "seismic gap” zone. The Sea of Marmara should be focused on through a multidisciplinan
research and uncertainty in magnitude, epicenter, recurrence, fault segmentation, and their cross effects should be identified a
characterized. To fill the necessity above, a comprehensive multidisciplinary research on earthquake and tsunami disaster mitig
tion in the Marmara region and disaster education in Turkey in the framework of Science and Technology Research Partnershi
for Sustainable Development (SATREPS) sponsored by Japan Science and Technology Agency (JST) and Japan Internatior
Cooperation Agency (JICA) has been started.

The project is composed of four research groups.

The first is "Earthquake Source Model research” group. Long-term OBS observation, Electromagnetic observation, Seafloo
extensometer observation and Trench survey studies will be conducted in order to identify the detailed seismic zone, fault geon
etry, 3D Velocity structure and reliable crustal deformation beneath the Sea of Marmara.

The second is "Tsunami prediction based on earthquake cycle simulation research” group. In this group earthquake an
tsunami occurrence scenarios will be proposed based on especially the research Group 1's outputs and current knowledge
NAF's seismic activities. The outputs will be used for the simulation of strong ground motion, developing of advanced hazard
maps and a tsunami early warning system.

The third is "Seismic characterization and damage prediction research” group. This group focuses on modeling of 3D velocity
structure, theoretical prediction of ground motion and evaluation of existing structures in the selected urban areas using resear
outputs of the other groups. Also there will be an attempted of making an urban area model for Istanbul using available dat:
for this area, and to execute earthquake hazard and disaster simulation for various scenarios of a possible earthquake. Impro\
hazard maps and visual materials for disaster education are expected.

The fourth is "Disaster education using research result visuals from each research” group In group four, effective use of medi
in the dissemination of disaster information will be examined and disaster management planning through regional disaster pre
vention community will be encouraged. as well as, using the research visuals a disaster prevention education program will b
conducted through media, web, local communities and schools.

Goals of the project are as follows,

1- To develop disaster mitigation policy and strategies based on multidisciplinary research activities.

2- To provide decision makers with newly found knowledge for its implementation to the current regulations.

3- To organize disaster education programs in order to increase disaster awareness in Turkey.

4- To contribute the evaluation of active fault studies in Japan.

Through the project, the research results will be integrated for disaster mitigation in The Marmara region and disaster educe
tion in Turkey. The details of SATREPS Japan-Turkey joint research project and latest achievements will be presented.
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Fragility curves of buil dmgs during the 2011 Tohoku Earthquake using the damage dats

in the northern Miyagi Prefecture

i I IR IR 2 AR KBS 3 ks 553
WU, Had* : MASAKI, Kazuak? ; IRIKURA, Kojiro? ; KURAHASHI, Susumd

VRIS LA, 2 S TR AR THER B AR, 3 B LR Ay Septget > 2 —
!Graduate School of Engineering, Aichi Institute of Technold@epartment of Urban Environment, Aichi Institute of Tech-
nology,3Disaster Prevention Research Center, Aichi Institute of Technology

Damage ratios in subdistricts of Osaki and Kurihara cities, northern of Miyagi Prefecture are obtained from the damage dat:
provided by the local City Offices. Ground motions in these subdistricts are estimated by use of source model proposed b
Kurahashi and Irikura (BSSA, 2013) and underground velocity structures identified from microtremor H/V spectral ratios. The
estimated ground motion indices (PGA, PGY;d4, and Sl) are used to relate with the damage ratios to construct the fragility
curves. Itis found that the correlation in small subdistricts is improved, compared with that between the observed ground motior
indices and corresponding damage ratios in a wider district.

In addition, we have added some microtremor measurement at plural sites inside each subdistrict, such as Furukawa, and Taji
in order to assess the representativeness of ground motions estimated at only one site for the entire subdistrict. We conducted st
measurement at or near the preliminary schools inside the subdistricts. The ground motions during the mainshock are estimat
with the identified velocity structures from the microtremor H/V spectra ratios. It is found that the variability of ground motions
in the Furukawa subdistrict is relatively small. It suggests that the ground motions used for the fragility curves are representativ
for the entire subdistrict. In contrast, the variability of ground motions in Tajiri is relatively large. It may be caused by the limited
numbers of preliminary schools with similar amplification factors.

F—T— N YRR, P8 HIV AT MU, HUR RS, BB O EE
Keywords: Fragility curve of buildings, microtremor H/V spectral ratio, underground velocity structure, representative of ground
motions
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The earthquake vibration observation of the Yasuda auditorium using the IT Kyoshin
seismometer

ik BBk 1+ ; JEET 7% 2
ITO, Takamor}* TAKANO, Kiyoshi?

D BHEFFORE, 2 GRS KPR e A BRI B TS
IKeio University,2llI&ERI, The University of Tokyo
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COITHEHZMFH LT, HaKZOW L DOHhOEYOIREIEIN%Z 20064 X O ki L TV 5.
LR OYUE THEMTDONE T L L7aD, THEOMREMHRT 5720, IT B 2ikE LTl Z1ro 2 &idiz-o

LA AEARERY 72 1T shEEEHichnz, MEhEt e LT T 2 EMaeRt Y &6 LTIl ZTT- 7=
e, THEIMOBIEKRZ, T—2EOoMLTEL, ZOHERITS.
THEMNE T LRI, BOIT MEstZze&E LT, HiREiTS TETHS.

25 3k
ST - OFk - B 2004, ITHREEGT-T OBER L allE-, M2 AMEFRZE, 2004.10

F—T— R T BER, MEY NV AEZ 2D 27 15, B
Keywords: IT Kyoshin (Strong Motion) Seismometer, Structural Health Monitoring
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The effect of torsional and bending vibration on shear-wave velocity extracting from
building response by seismic interf

TR PR IEAY S IEAR R 2 A8 RS S A FEE 4
WANG, Xin'* ; MOTOSAKA, Masatd ; MASAKI, Kazuak? ; IRIKURA, Kojiro? ; HISADA, Yoshiaki

VIR A SEE R AEREIZET, 2 B TR 1A i BREE AR, 3 B TSR A S o8 2 > 22—, ¢ T2 Ko
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linternational Research Institute of Disaster Science, Tohoku UnivetBigpartment of Urban Environment, Aichi Institute of
Technology?Disaster Prevention Research Center, Aichi Institute of Technof@pgpartment of Architecture, Kogakuin Uni-
versity

Because shear-wave velocity correlates with the shear rigidity of buildings, the decrease of it is a indicator of the loss of stiff-
ness, which is possibly caused by structural damage or degradation. Therefore, shear-wave velocity identification is intende
for use in health monitoring of upper structures excluding the effect of soil-structure interaction. Shear-wave velocity can be
extracted from tracing the propagation of a pulse from normalized cross-correlation of the motion between two points based ol
the view of response as the wave vertical propagation process. In this study, the reference point is the top of the building (virtug
source) instead of the base (physical source) which results in the transfer function including the effect of rigid-body rocking.
However, for high-rise and eccentric structures torsional motion and bending motion is inevitable. In practical measuremen
of horizontal motions with single sensors located on the side not the core of the building plane, it is unavoidable to record the
torsional response which mixed with the shear-mode motions. Therefore, the effect of torsional response to shear-wave veloci
extraction should be deliberated on to avoid erroneous use of the travel time of torsional wave instead of that of shear wave
Furthermore, the extraction of shear-wave propagation from building vibration generally in bending mode is valid or not should
be examined.

In this study, firstly a 3D model with eccentricity is used to calculate the horizontal and vertical impulse response to analyze
the effect of torsional and bending response to shear-wave velocity extraction. And the method to eliminate the effects of tor
sional and bending vibrations to obtain the shear-wave propagation with high resolution is presented. Secondly, a practical us
of earthquake records measured in a high-rise building to examine the effect of torsional and bending vibration to shear-wav
velocity extraction. Thirdly, velocities of shear wave, torsional wave, and bending wave are extracted separately to evaluate th
changes of stiffness before and after the Tohoku earthquake for health monitoring.

F—T— F: @YOE AWEGEE, WiEETE, a CNISE, MEEm T, B2 A7 LAE, RHAKE K
Keywords: shear-wave velocity of buildings, deconvolution method, torsional response, seismic interferometry, system identifi-
cation, Tohoku earthquake
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Global "strong” ground motions from the 2013 Sea of Okhotsk great deep earthquake

NG BT
KUGE, Keiko'*

LR AR E B AR
'Dept. Geophsyics, Kyoto University

This study presents the characteristics of global ground motions caused by the Sea of Okhotsk deep earthquake (Mw8.3)
May 24, 2013. The earthquake occurred at a depth of 609 km in the subducting Pacific plate, and it is now the largest dee
earthquake ever recorded. According to reports in NEIC, the earthquake was felt at very long distances in the world, including
Dubai ("76 degrees) and Moscow ("58 degrees). In this study, by using global broadband seismic data from IRIS DMC, we
examine ground motions from the earthquake. For the 1994 Bolivia deep earthquake (Mw8.3), which was formerly the larges
and were felt in North America, the distant ground motions were examined by Anderson et al. (1995) from the perspective of
strong motion seismology. Due to the location, the 2013 Sea of Okhotsk earthquake was recorded by a much better coverage
global stations, compared to the 1994 Bolivia earthquake. This study is an opportunity for exploring the distant "strong” ground
motions from the perspective of Anderson et al. (1995).

Peak ground accelerations (PGA) from the 2013 Sea of Okhotsk earthquake decrease as distance increases out to 120 degr
and have a peak at a distance of approximately 140 degrees. The variation as a function of distance is similar to that of Andersc
et al. (1995) for the 1994 Bolivia earthquake. The values of PGA are a few times larger than those from the Bolivia earthquake
At distances between 30 and 80 degrees, PGA are associated with vertical components of direct P waves, and the values of P(
are often in a range from 0.1 to 1 gal. Peak ground velocities (PGV) vary with distance in a similar way to PGA. The values of
PGV at distances between 30 and 80 are lower than 0.1 cm/s.

Large PGA at distances between 30 and 80 degrees are observed in the Eurasian continent. The values of PGA in the west:
part of the continent are larger than those in the eastern part. Because this difference is also observed for PGA of P waves fro
an outer-rise shallow earthquake near the Kurile trench, it can be attributed to regional structure in the Eurasian continent. PG,
from the 2013 deep earthquake are not low in the southern part of the continent, although from a deep earthquake beneath S
of Okhotsk that has a different focal mechanism from that of the 2013 earthquake, PGA decrease toward the south as distan
increases. The focal mechanism of the 2013 earthquake represents that the P wave radiation is the maximum along a ray tow:s
Karachi, Pakistan. This P wave radiation can account for the observations of PGA in the southern part. Global "strong” grounc
motions from the 2013 Sea of Okhotsk deep earthquake are thus likely to be affected by regional structure and P wave radiatio
as suggested by Anderson et al. (1995).
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Relation between smallest microtremor amplitudes and largest seismic amplitudes ok

served at TRIES seismographic stations

FHH R b RAAR BN 2
TANAKA, Torao'* ; OKUBO, Makotc
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IKyoto University Emeritus ProfessciTono Research Institute of Earthquake Science

HEHEREAIZET (TRIES) OHEEETAAIE 19994 5 AIC TRIES fhVikE & ., EXEE & NUCIHEENIC 10 55O
MHAMNTER U 7o T ORFNCHIE N7 S & tRBR AIRIBOBIfRZ NS 728, TRIESBIlZ THHEL] &L,
fHOBLAFIC 38U % HEMEH & HEShiE TRIESOME TR UMHMMETH 2% 2 & & Ulz, fiE S Nz HERHI FE A IR
3.0Hz DEJRERINEEF TH O . 0.1~10.0HzOFIRK TIEIFKERIBFFRMETH S, bV H—Ic k> T, 100HzY > 7
VT RERRDMEE D . WIENREPRERTD T — 2 SHEMEI O MR, ZFAUcki < EEID S IR KIRIEZ RD D, BRI
WAZHEPREN I B~ 10RO, HUEBEIR KIRIEIC DWW T P, ST 723 R D 2B ~10 0, ZNnZ ks 7 —
VIZEHL, IRIEZERDZ, BB 351 2 HUZEhETH» S S DI E Nz site effectic &R DWW T, HRENEGETIEZ 2.0
~4. 0Hz D JEFEGT D IS SE IR Z S BD B & PR L, LR 2.0~4.0Hz 7% 20 X[HDIfE 0. 1Hz/NFHEIC 738 L
T BIMTIBIC 3BT 2 MBS AR & M) i MRIE 2 51 U 7z, TRIESEIHIS Tl 7072 2 2 MEMBhsdet 5 i
ANMRIE AN D EWERETHPUE TE D, BIZ IR AE L0ADMMEI T — 2 DT TH D . ZOEHEME F
72 7a0, FERII A THEME R IMRIE, HIEEHIRIIRIE L © TRIESIHOME TR LUIZMETS 2T, ¥F=Fa—FK
%E%Eﬁﬁma@%%é@& < LCsite effectzifigid s C & & Uiz, BIF. B, BT, AR, fm, . Tk, R
(7% &4 10 BIAIC 3BT 2 TMNENTRE R T 2 05, HEMEN e/ Mkl & MR B KIRIEIC 3 A Ba BEE N ED 5,
site effect’z AR 2.0~4.0HZICH1F % AT MURIEE U TEET % T & hHk,

F—T— N MEE), MEE), BT — ) DA g, ROKIRE, U R kA

Keywords: microtremor, seismic waves, discrete Fourier transform, ground soil, largest amplitude, site effect
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A study on model selection methods for ground-motion prediction equations using syn-
thetic data

BPH RSE 1 RRIL 2 A28 3 PR e b FE R
NODA, Akemi** ; WU, Changjiang ; SI, Hongjur? ; SAIJO, Yusuké ; JIAO, Ning'

VRIS ETEITIEAT, 2 R R R, ° RO UOR SRR ST
1Kozo Keikaku Engineering Inc2Japan Nuclear Energy Safety OrganizatidBarthquake Research Institute, University of

Tokyo

Numerous ground motion prediction equations (GMPESs) have been proposed for the purpose of assessing seismic haza
However, a critical problem is that how to select appropriate GMPEs for the application of GMPESs to practical engineering
problems.

Recently some model selection methods for GMPESs that evaluate the agreement between observed and predicted data h:
been proposed. In present study, in order to check the properties of model selection methods, we compare the model sele
tion methods by using artificial dataset generated by a known GMPE. As candidate model selection methods, we have chose
three methods, that is, analysis of root mean square residual (RMR), the log-likelihood method (LLH method, Scherbaum et al.
2009, BSSA) and the Euclidean distance-based ranking method (EDR method, Kale and Akkar, 2013, BSSA). The analysis ¢
RMR is one of the simplest methods to evaluate the difference between observed data and medians of GMPE model. On tt
other hand, the LLH method quantifies the distance between observed data and GMPEs defined as probability density functic
(both of median and standard deviation), based on information-theoretic perspective. However, Kale and Akkar (2013) point:
out the problem that the LLH method may favor GMPEs with larger standard deviations. The EDR method considers not only
ground-motion uncertainty of model through standard deviation, but also agreement between the median estimations of mode
and observed data trend (model bias).

First, we assumed a vertical strike-slip fault with moment magnitude 7.0. We randomly chose 200 sites, whose fault distance
are up to 200km. Next, we calculated theoretical PGA and response spectral acceleration for 16 periods using ground motio
prediction model of Chiou and Youngs (2008, Earthqg. Spectra), which is referred to as CY08 hereafter. And, we generated thre
kinds of synthetic dataset by adding three types of random noise with (1) zero standard deviation, (2) standard deviation of CYO¢
and (3) twice the standard deviation of CY08, respectively.

We selected five candidate GMPEs, that is, CY08, Abrahamson and Silva (2008, Earthg. Spectra), Campbell and Bozorgni
(2008, Earthq. Spectra), Zhao et al. (2006, BSSA) and Kanno et al. (2006, BSSA), and ranked the performance of candidat
GMPEs for each synthetic dataset. In analysis of RMR that does not account for standard deviations of the prediction models
CYO08 is stably ranked the best performing model for all kinds of synthetic dataset. The LLH method basically ranked CY08 as
the best performing model for synthetic dataset (1) and (2), but it favored GMPEs with larger standard deviations for synthetic
dataset (3). It suggests that the standard deviation of model is emphasized more than the median when we apply the LLH meth
to poor quality data. In the EDR method, in principle, the parameter to measure the level of model bias of CY08 is not able to be
calculated for synthetic dataset (1) that does not have random noise. For synthetic dataset (2) and (3), however, the EDR meth
ranked CYO08 as the best performing model both in the point of view of model uncertainty and model bias.

F—U— P EEERE L, BB TIE TV, D TR, EBOUCES, 21— ) v REEEES V& 2 7k
Keywords: attenuation relationship, ground motion predicting equation, root mean square residual, the log-likelihood method
the Euclidean distance-based ranking method
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Seismic hazard assessment using a new ground motion prediction equation

RRINASZ 5 R IRAT 1 Bk 222 2 1T 3 2
MORIKAWA, Nobuyuki* ; FUJIWARA, Hiroyuki' ; OKUMURA, Toshihik@? ; FUJIKAWA, Satosht

B SEREARAR TSR, 2 KRR St

INational Research Institute for Earth Science and Disaster Prevetfbimizu Corporation

HEFRAEMIHBEATIC X % TREER FRIX ) T, 7« 21 (1999 O AHEOR EHERER) k3
HZB /N — REHEDM TONTE D . EBEOFHEIC DOV T RAEE & ORERINABEFBRRIC K 2EmN 7RI NTWS, B
FEOHENY — REFHHICB VTR E—A Y I T ZFa—F (Mw) 97 T ADHEFE TEET S T EPREARARE
o TWABD, &\l -2 (1999 DO iE Mw8.3 £ TOMHEIC X ZMEIHEISDNSROENTHED, TNE D LHBEOK
ERMEBICH LT, BENEITBT2EWVIIREDE L THHIN TV, AEHCIE. 201145 LT A EREih
EOBINGRIEE FD TRDIH LOHE T X O i Y — R ZilE U, SEHES) X & Fig U 7=k R

b\Tﬁl—Y’mT%o

Wo LT AMBEENL, THNEMR L (T2 TlE. Vs=400m/dE Ll L 3 53) DA K CHIZERORISEE & 2l
BEE Uz, RO, 9 250m R v > 2 OHIIE R E <y I D < £ 30m D5 STGEE 2 W TRD 7z,

F9. THIRD SRD SN ZHEEI DGR LTz, T T, HEBRANOHIEE UT, ORI — St SRk
(Mw=7.4), O/NHETHIER (Mw=6.6), #HHHI 7 L— MR E UC. Ol 7DRKT 5 ADHIE (Mw=9.1), O
TRsHIE (Mw=8.D)., #BEH 7L — FAHIEL LT, TEBEROODDRWUHIE (Mw=8.2), TEIEHIN DR
BOHE (Mw=7.5 ZX5E Uiz, WINOHEICDOWTE, RAEEDOIK T, T2NEMSE ROV,
LW TERE U7 BRI X 2 HERE O ENEEZ IR 5N, FrLWVXTPEHHRARE L LB T/hE <k %,
felz U, g Og B R OGRS TIEZ U EBHE TRV, o, m/OHE LEHIEE THIEIC R 5N 515
me LT, MEMEIC T %550 (B3H4a 100kmLlE) THLOWROTHRENNE L Ao TWnb, 7L,
EIROWE D 30km X D HEFENHIEEICOWTIE, A « 2RO EERE X 0 & BRSO E OE E DA T AGHES %
TEMERIENTEBD GBI - KT, 2002, HEERIC, BRI E DN S & LLRIC K2 THIFERDNZ Y TH S T
ERMERL T3,

AN EN ﬁ@bv7®§kﬂ%&ﬁ%&btﬂﬁﬂﬁ Rz U7, T T BB X UREREICHT 5 [H
H] ORTIIHEFERES (2013 OELOEH W, Tz, B5DEOMIZ. [REHESFRHIX ) Ik 3E%EZ
DEFEF 1NN +Maﬁ0)komf@ ZON5 DM (112) 1T U CTERD R Z0E U TR Uz Uiz, Eabotiz
B AOEEH S FREINSED . 2EIITH LRI X B\ — RIZFHOR S O AR TR ELBDPT S, 7171 .
F%%%h;%%%b%kk%w%%%ﬁ%ﬁWT@mﬁ&ﬂm&u&ofw&w iz, shlEETRIZGA. Kk
RO LORIC KB RO REVGEERENZ, Thd, ibfv%@%o%@ﬁ@#WLTm&wg
ERFEBELTWVWELEEZILBNS, EEDEDMEITDONTIE. 1;1‘5!%0)&%“(}%%\6?(1“@\%%@b\l’oﬁ%?%(m +457x
HEMESNTWENWT EDWSEIROEF L LTWED, HIE N\ — RIMEIC BT 28U RIES DEDMEERET 51
DOMFINSHBESICEEL > TL %,

=T — K2 HI P — R, EB PRI, 35 D%
Keywords: seismic hazard assessment, grount motion prediction equation, variance of ground motion
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Ground amplification estimates based on very dense seismic array observation in Ft
rukawa district, Osaki, Japan

Bk G2 I e B2 /Bt 2 T HR 2 vEIR FI°T- 2 ; ZHANG XINRUI? ; Sakkrawit Sripunyaphikhifp
;e BaG 3 R B2 4 B 45 1 ; Zerva Aspasia

GOTO, Hiroyuki* ; MORIKAWA, Hitoshi? ; INATANI, Masayuki' ; OGURA, Yumikd® ; TOKUE, Satoshi ; HAMASAKI,

Shohet ; ZHANG, Xinrui? ; SAKKRAWIT, Sripunyaphikhup ; IWASAKI, Masahird® ; ARAKI, Masayuki* ; SAWADA,

Sumid" ; ZERVA, Aspasid

VIR, 2 O L3R, 3 KR, ¢ (BK) aLab,’Drexel Unlversny
IKyoto University,2Tokyo Institute of TechnologyOsaki city,“alab Co.Ltd}Drexel University

201 VAR T A PHIEE TR R OB E 21 T/ <, Bty H & BIsH7 IS TOIRWEIPEHTH
WS C & B ShIC X B EN A Uz, 521 6 s 2B U 72 B iR RIS i o X g, MBS X 238 E, ek
(L ENTEE TH - EAHREENTWVS (Goto and Morikawa, 2012 &). HiX N T & g E O FEE LI I3 BREN T
Hoteizsd, MBEFIFEOBENC X ZHENEZ SN TV, T T, &K NOMEESRZ M 2 Fx2 H
& UT, [AHIX AN T ERi 2 g d 5 2 LI L7z (Goto et al., 2012

20114 9 HIC @Bl Z ks U T LARE, B AEBZIR RIS LA GBI Z kR L, 20144F 2 HBIE T 36 s i)
LTCW5. BHlRE ) X itz il & U Ol 2km, Bk SBkm DTV 772 713— L TH D, 1ERD @ R
WEANTE 1 A =X —FGBINZREI L TWVD. ¥ —Icid ITK-002 Z8HH L, WRHERRERZFIH L) 7))L &
A L@ Z R LTS, ANV M, @B S RA R MU A—TYO MU TUEIL THD, 20144 2 H
BHET 924\ b Didixz N LTV 5

HIEERLERD IR IR T MV Z R U TR E FORBHESEZHEE LIz & 25, TN E TOXREE
SN RHX AT 10-30miE EThH b, HEINC X B HEDEE Th - I THENMEmMICH > 7= Faefs, 2013. <
NE, EHEEICK 2 REBFESORTCHER L E L BAELIERTH S0, )X Tl tiZ et Az imic
fEL T A EmZIASMI Lz, £z, PGA PGV, SI, 5HIERE &\ o S RHES RO KN ST L
el A, X TIE PGV EEHAIEE TN H 5 T L, WEDHE TH- TV IholE kxR 5MH
MICH % T DRI N, 2L, HESHEEEOMIEEZ KT % L& 2 5N 5 ZEEHEEN 5 OFAEIE A XY MRl
REUEEDL W, ARICENR TV L Vo EHEHNRERDRETHEHE B L TWD

AHEEH T H X EEDORT > T 4 7 DT OHENLFHFHANCHIEF ZRE L TW\W5 70, HIEBHITHE SN
EEOERPY TIVEA LFEZIRE LT, ZOERCHT 27— RNy 7 Z2FH L TV L8R THS. 2014
EI3AZE - TR LEOHERN YOy 2 7 bR T I 50, HEITAREE U7 EBEROFIGH & v 5 By Tt
I 22T 4 ZN—R& UTHHH» T OB 2 B TV 5

SE R

KIgHi i) [Es EESH 71 Y = 7 b ¢ http://sn.catfish.dpri.kyoto-u.ac.jp/

Goto and Morikawa: Ground motion characteristics during the 2011 off the Pacific coast of Tohoku earthquake, Soils and
Foundations, 52(5), 769-779, 2012.

Goto, Morikawa, Inatani, Ogura, Tokue, Zhang, lwasaki, Araki, Sawada and Zerva: Very dense seismic array observations i
Furukawa district, Japan, Seism. Res. Lett., 83(5), 765-774, 2012.

BBz, %ikite, WIS, INEWHFET, BT, Xin-ruiZhang SRBGE, FAREZ, EHEMPE, AspasiaZerva
KT )1 B EE R BT 2 R U 7= Rt s OHeE, AR SCE AL, 69(4) 1.758-766 2013

F—U— R HuligrEEh, 51X, B e
Keywords: Ground amplification, Furukawa district, Very dense seismic array observation
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iR B BUR R 2 R U 7o R SRR PR O 0 il DL T
Physics-based decomposition of ground amplification using ground transfer function ex

pansion

ik 2
GOTO, Hiroyuki*

st N DT
I'DPRI, Kyoto University

KEOHIGEEIRER, MO N — R L)V ZINC RS 272 DICE RETH 5. ek, L EIIETHE

R Z ERNICET LT AN EENTE D, JAWHEIH THEHIICHET 5 72HICid AVS30 74 E D Hiffi{k X
NIABICH S E2 21975 o Tz, HiTH D AN 5 EWHINT RZ2Hr DK 5 BRI L TFENMEE T 50 Th N, Ik
HICFEHNTHS 5.

AFERTIE, HMAIRNR 2 ERICEMBONC X > THEROEFEMBZ REUERTE 5, LW REZFHELT, £
ORISR 2 N BURH U 7e B3I 2 ORI YHNIC EO X S ICHETEZ 2, LS T eZimlsd. TODERH
DAL — IS DOV TS AR SN TV AN, ALK S HRHMICHIA S 2 eI BRI &
WIEEEL2HREHETHS.

T T T, WO DOBUAEERZTT S HTZOYIINMEE 2R L. —flE LT, FEEOYIEZ T > X LCHRL
T2 JERARIC DWW T Z DIREBI R RO R LTz, HREMIE TH % 2 DO €T IVICDOWNT, TNTNIC
KIST 5 JRFARBOMIHEZFINS &, FEOVEA Y E—2 VA DRIC KSR RONT. o L, &
FRED TN T NDET IV L DOFLEOEE LWV S VNG ER 2R D L 2B d 5L DTH 5.

SR
Goto, H.: Series expansion of complex ground amplifications with a sequence of simple transfer functions, Earth. Engng

Struct. Dyn. &farh.
B2 - MR D 7 1 X 2 — KBS 25 0RM 7 MEE, TR A2, 69(2) 1.435-446 2013

F—U— K HiEEES), MR, BIURR
Keywords: Ground amplification, Function expansion
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%dj/ﬁéé DFEWICEH Uz, YRR Z Z8 3X0ThEEh OWEIZICEET 57 — A
AZRT A

Case study on the wavefield in the 3D structure including sedimentary basin and the effec
of source depth on it

AR BRE L B
ARISUE, Mahd ; KAKEHI, Yasumard*

ELURPNER: |

IFaculty of Science, Kobe University

HEREE DTFFI, REHOERICKELET L LEZZ SN TWVS. 20114 4 H 11 HOBEEIRILE b ONREHTE (Mw
5.5 #E 10.6 km Tid, EIEN 5K 150 kmDL EEEN 72 nEHERE G AN OIS T, ERMORmE RSN, D
FREERE X 1000, BIC R ATZ. —75, 20124 4 H 1 H ICEEMTHAELUIE VT L— MERE (Mw 5.7, %X 53
km) IZHBNTH, F—BHARTE S NIRRT, EOMERERD 100 R T, AiROHIEE & % OGN 2213 H 5
Nixhotz. Thud, BEDMROHEO LD, REENISEETZIEVICLLE—RAFETIEIICEZLNS.

AW TlIE, BIRERE OEOHBHINOWEITGC S 2 2082 Mad 2 210, BRI MR ZHMIEZ R, A7
BB 2 2 L— a3 VK ORI Z 58 3 XebEh ORIIGICET 27 —AA R T ¢ 7o iz, GHE
MY, WERMD DA E TENRE L, UFD 3Dy I al—v 3 v Efiolk.

B 2 aL—y 3> 1 TR, 20HEEICHEOEE R INZ Tz il FESET T L ENE Lz, EBRIFES S
km & 85 kmDNLEIC MEIRZIGE U, EIRMGRFEIE 37 & Uiz, ZORRE, ROHE, FOHEEWI oA,
Th, AHNOBE ORI SOMEE LD, BIFFEISDEWICK D KEARZIE TR BTRITE, EY
HUZE D )7 HSVENHIEIC FERIE OGRS LOEREED - 7253, AN OB OGN TH % S0FEEICLHN, T
10F WD EDNE o Tat8, FHINOR ORI K EREZE TR o T2 EfRIRE N 5.

BEY 2 2 L—3 2T, 1 EFRBICEHEMEG L 2 ookhdEh 5 7% 2 Bkt s 7 V2 e L, HER
HDOYIEEDEWCEH LTz r—AAR T 1 Z{Tofz. BFRIEIES 5km & 75 kmONEIC STERZIGE L, iRk
M 3FE Uiz, ZORE, IROHE, HOHEVWINOEEICE N TS, HEEHND SEEENENZ E, AN
DO ORI E < Imo 7z EHIAN OFE OMKFRERTIE, HERHANDO SIHE 0.5 km/sDE 1 125F), 1.0 km/sdD
LK 908, 2.0 km/sDE IR 40F). U, HEBAHANDO SEEENENT E, SHE 2 XM Nzl
AV —=DFNFTNDOWDFEREBDENRKEL BolcBLEZIBND.

Bl I 21— 33 TR, HEAHONNEE Y 7 AT ¢ v 77k 3cH FEEEETIVRIGE L, K ZE
Bl #HFHEEETIVICIE, Koketsu etal.(2012 OfE—Z FHHEE TV (BEM) ZHWz., EBRIEHEE 5km
& 75 kmONEICEERZIGE L, SR 3L U, ZOfE, BOHE, FUVHIENTNOEAICENT
&, FrEHERER N OB O RIE Q0L L EL ko Tz, BRI, AHTFancR, MOE TR 2165,
WHIE TR 6 5 JEHICRZ ko Tz

V7V RAT 4w 7 IRSEETIVORE B I 2 L— 3> 3) &, W, BEMED 2 Koo Bk P
EF)N BEY I 2 L—v 3> 2) OFHERREZHELI-ECA, BINTIE, V7Y RT 1w 77 P& Z V25
BOJTH, HARET IVICH, @SN R OB IEN S SNz, — 7, BT RORFE, ROE, #Ho
MEBEZNZTNER LT, RiE, MERRLICEERENRSNah o, TOMEN S, BHINOWKEIGICIE, EiR
DOEBMICELZETOMTHELD L, T LU TAMZOEDDEENTET DL LEZLNS.

L ARIZETIE, B SRR AT R B (K-NET), BBl (Kik-net) OEET—X, F-net
DANZALRDT =2, "R TbEBRT — 2 B S TCHEEE L, BB X 38E I 2 L—ya vig, B
SRR OB HEE 23 U & T 5BRE DT LI K > THFE S Nz GMS (Ground Motion Simulator (&
- fth, 2004 1.6.0IC K> TITWVE Uiz, FRMEEORRICIE, HER PO L E-LAER U7z 2 — i F%
WEFIV (EER &, fJbREOHEE—EEDMER LI REERST T O FHEBIRO T — 2 ZRHEECHE X L.
FOUCRERBLET.

F—T— F: Hifsgasth, K, BUES R 2 Lb—2 3 7, B S
Keywords: sedimentary basin, surface wave, numerical simulation, source depth
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T HHERTJE N DR 8 DAL - B B R TR 350 B Jay FI A 73 A f s D 221 -

Surface wave propagation in the large-scale sedimentary basin: distinct lateral variatiol
of Love wave velocity around m

R B 1 AR FE !
TAKEMURA, Shunsuké* : YOSHIMOTO, Kazud

LRI R
“Yokohama City University

EQIEIJ/&H/'!LEbhéﬁ@

20134 2 A 25 HICHiAREALER Tl X 7o HiEEIC X 2 BRI CREH 4-8 ORI ORIEOR Mz iRz L T A,
KIRFEBOEME DD M 20 km DHIPH T Love I DIEFEEE D 0.4-0.8 km/sk KELSZ(LLTWA T EMWHLME
ofze TORMRITMOME (Bl 2 IEHHEEPBEH T OME) THEMEIN T, B PRy e arEEL T HER
JE N O FEREE & 72 BB ESE DMK ELZILL TV T EHFEREEZ BNS,

IRFTTEDEICLDMESH 2L -3

Py B 7 RS AR S CHERE PN O RS | S F R O S Al 2 HF DHiE (Ravve and Koren, 2006; Yoshimoto
and Takemura, 2004%E L C. 3TUTEMEIC K BB 2 2 L— 3 V21T, Love I OIERERAE D e B A
EEHREENOMEEMEICKD., EOXDIKEILT B2 EHN,

VI aL— g VOE, Love DIEHEHEIZEE 2 km DIEOHIEEMEESE K 0 & 1.5 kmLUEOEES S sd I Ik
WK TH O | 1REB STPHEREEDE N TR S N A GIBEEORWVAFHIATE 2 T VSN E Ko Tz, 4-8FRE
D Love W DILIEHE MBI RIEDIR TREBZ LIV T A ET 4 S EHLNTH O, HERETTRON
TERRNHIPH T D Love I DARREEE DZALIZHEN T D STEGREDE NI LB EDEEZBNS,

2013FHARRILERDMMEDMEE) S 2L — 3>

R OACTEEE AT ORGR & BIHEEF N O 14 SO EEBINIFHC B 2 VSPIE (LK, 1996; Yamamizu, 2004
OFERZTTIC, HEREEND STHERGET T IV Uiz, MR LI EMEOZ S M2 R B 72dic. HiARRILHD
HEOHIESIY I 2 L— 3 V2T Tz, HEREEANLIANDHEEREEIC DV T, JIVSM (Koketsu et al., 2008 % Hu 7z,

HEFY I 2 L— 3 VORRE, MEELZEEMETT IV ZHVWE fﬁﬂikﬁmrﬁkm%ﬁﬁ{ﬁz@{zﬂéﬁf@%&
CIRIE. Z U CHEBCEH 2IIC 515 0.125-0.25 HZD PGV DR A FHIHT 2 2 N TE T,

Eif3
R SR RAIZEAT D K-NET/KiK-net 35 X U ANBRREFR S % v b U —72 SK-netDiFEiEiixz M S8 Twiz/z &
F Uiz By 2 2 L—3 3 ICIEHEEIZEBAFRB OMIBR Y S 2 L— & ZlibE T zleE E Lz,

F—U— R REAMMES), Aithsid, s 2 L—2 3 >, Rl
Keywords: long-period ground motion, basin structure, numerical simulation, surface wave
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(INAD G 2258 U 7B RCFE O RAGIMES) > I 2 L—

Long-Period Ground Motion Simulation in the Kanto Basin W|thIW|thout Accretionary
Prism

20 RAE T B i 1 = oA !
GUO, Yujia'* ; KOKETSU, Kazuki ; MIYAKE, Hiroe!

VOO AR TS T
IEarthquake Research Institute, University of Tokyo

T L— MERHEOL S, BRI TAERE N A OEWHIER G FE DM OE FIcH 2 EWHEREICA D, Z
CTCRELMEEEINS, TOXS GEFAAMEINIABBEREN R EICRERHFEZET5 LTS, A, 20034
FWsriHhEE (M, 8.3) DEX. EA 5 250 kmiftn iz, JEWHEREE D FIChiEd 3 B/ M BV CE 7-8 o liE
FINEBL, ZHUCK o TRBIDO AR Y 7 2B W A0y > > 77 T UKD FEAE LT (Koketsuet al., 2005), 20114
B ASEPEMHIEE (M, 9.0)ICBWTE ., ERIHHHEEDEIED S BN 7o KRB HCEE RIS N, —Eo &
R TRENADY 10 D AREERERL S 5752 £, #FHAD 72 (JIMA, 2011)

Fz, MOIEREE N D 7 TOREMEZINSG 7 L— MMEFMIETS . BEPE « BETE - KBCFE R ZicBuy
TEAPHESOFRENFHEN TS (Furumuraet al., 2008), HAMHEF -3 TEEBELR/AD, MiE~> 7 TlRZ
DFEMNC JE E B km O NG A A FEEL TV B, LA > T, Filf b7 TO 7L — MERIEIC X 2 ER
AR RSN 25 B B8, MBI ORIBRERIC H 72 2 A DB OREHIEE TH %, Yamada and Iwata (20053 3154
Mg e L RAME S I 2 L— 3 YEE U T, AR EE SIEOIRIEZINA 2500, i{ﬁ%@b@%ﬁﬁﬁ
MzE<T 2LV fbmzeHTV05, AT, (IMAMEREREE DA% 5 3 RIS TN O BRI AEINIC G X 55
%%;ﬂ«\% 728, 20044F 9 H 5 H 191F 7 3 EEICTEAE U 7ol 1 B s HIEE ORiTE (M, 7.1) 2 W TR = %)3/
2al—v3 /%TT'D 7:_0

VIal—ya VTREERZIGE L, BT X — 2R R BIEUE Yamada and Iwata (2008} ARk & L7z, 7z
U, WAL T VEVT L— b EDOMILZE S T2, EBROFEE X Yamada and lwata (2005) D 207 16
km & Ulzo Fie, ZJ0ndEMEE T VT EE 1 JGHEREE 7L (Koketsuet al., 2008, 2012z i L7z, 2 al—
v a TR vIVEREZRE (Ikegamiet al., 2008) & fififfl L. 0.05-0.3 HzOFHHIC I\ THHIEBHAERELN S 6 791D
B E Ulz, NTEIIEZ 5 K Z 564 km X 198 km X EX 61 kmTH b, Z DHMINIEH 54 km O ST A 5%
Teo BIBEA Y Y2 DORZTIFERIIIGC TS, REMDVTT—IADEEMN 175 mD 5 RZE Uiz, milF -
Z 7 DI IMAD BRI X 2 OEWZ LT 5728, (IMAICH 725 STHHE 1.0 km/sDJE7Z 3.2 km/sicZ#i L., 1
TMADFELGZVWERELZGEDY I 2 L—a VEE LT,

RO ERIC K2 FHOY I 2 L— 3 VORE, RO ZES 2. (Hhitkd O O =20 EMET T IS K 5
FEAEAHINAZR LG & HeXT, EEEOIREIZ/NE WA, BHEEOIRIEZ PP REVHEAICH S, < DF5RIE Yamada
and lwata (2005 35 TH %, BHHEDIRENAE <GB FEKNE LT, MFIMAREEAIC b5 TE N2 3
KHFICEHE N, ZORIEDEFFIFICAS L, B TFHENZEET 2 EELZD GoMERICKEEDEEZDS
N3,

F—U— K REAWMES), (Thntk, mifg b5 7, BERCFE

Keywords: Long-period ground motion, Accretionary prism, Nankai trough, Kanto basin
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6@%4} EE% & 1Hz GPSicikZ -\ 7z 2011 HUI LT A EiiEE D > 75 2V A

7 LA i

Semblance analysis for the 2011 Tohoku earthquake using strong-motion and 1Hz GP
data

N /N =1 I R < i /A
KUBO, Hisahikd* ; IWATA, Tomotakd ; ASANO, Kimiyuki!

LR AW SR 2
I'DPRI, Kyoto Univ.

HEOEFEEDOMNIITEBR A VN—Y a3 UK HWENS. LA LENSEE A > N—Y 3 iEW0 DD
WNERHREIEDIRETH D, TNEOREMNFERICKEREEENIT LD S, M5 TT LA RITIEHER
DA A= 2 EHNCINZ 5 T ENTE S, AZEEETRE L IHz GPSiILERZH Wt 75 Y A7 LA fift
TV, 2011 B LS ACEREIE (LUR 201145 O HER iRt 25~ Tz,

AT CIIKRRITER S, BiSSRPAHEAT K-NET « KiK-net » F-net TEIHI X N7zs®B#haddkichnz ¢, E g
GEONET CEIHl E 7z 1Hz GPSitixZ W\ 5. EBIRIRRIZIT T& < 1Hz GPSitirZz W\ % T &I K o THII S
MEINL, JeiTiHse (Kubo & Kakehi, 2013 1 ELXTHIHATREZR 7 LA BUDKEERICIE I U7z, F-netad iz Bk < s@z=Ehin
S EENIRE ) UEEIEEICT 5. 1Hz GPSECERE RTKLIB Version 2.4.2 (Takasu, 2018 % 7z Kinematic PPPULI
WK TENMIBICER L, X 5IXMy UEERIFICT . TS OBEIRIEIC 10-25F0D/N RKISZAT ¢ )V R =)
I, 0.1sTUY TV VT LEEDZEMICHWS. BIHISEEERED 3km Tdh 5 GEONETHI A & mE# Bl To
201 VAE LB R EER O Ll 5, FECEWIHTETIX 1Hz GPSELER 2 7 LA RFTICH W T RIEAR WS E IR LTV
5.

YTV RT LA fi#HTIE Kubo & Kakehi (2013)& [A CFiEZ W 5. COFETIEIEMDOY T 7 )V F TSN
LEFENERZEITIEST 5. T LT, AFEDERERZ E0E LTz BT, 8774V N TENEHEEROFRAERE L
a0y 7Sy AERBEH L, WEm FIcRE T 3. cnEREBC LIS T & T, EEE L TomEROM
SHIEDORFHZ LB S TN TES. FHEANENE Uizt v 75 2 A THEE X Nz R IR 4km/s T
HY, FleTNTEEDPHEONENT END, BT LAICTERL TV AHERIE SIEE Ll LTt ZiT> 7. &
Wit E 29 2 B NSRS ICIE Asano & Iwata (2012 DK VR JEHERGE T TV E WS, AfRHT Cld st %
UBHEHIAFICBNT R 9 DD LA 2R L, Ham STERERL] (MHERGIEZNCAY) D 250 D% LA TD
YT TG URAL A=V IRDI, v T IV AEEFGIAT B ERA LT R 200 L, FALY T MF10REL
Jz. TTTOVRYTIVAEI IR FNFNTEHELUIEZ YLD THS.

HEE X NI MBS A A — IS 39 ELUALICNIE T 5 7 LA LA 39 B LIFEICNIE T 57 LA THx 5. W&
DT LA TDA A= 53K 15001% F TR S EE AR I E N, ZOBE EWMEMLTZoItEH 5
BN DGIN DD BTN TV V5. — T THREDT LA TDA A—Th SIFERE I OHE R i
I 100WEXTTH D, ZDRKIGHERMSHEN RSN « KIRRHOGEICREI L T E, ZOIEEH 1801 X THkit
L7z ehVnh 5. TOA A=Y DENG 201 1ETILHIEIC I81) 2 B GHED BRI IS AN > To iz &,
FEIEM I ERR (C2008) Iz THIERED MG SN TN T & 2R T . 382 TIHERT 10 O = U R
DZEMZICBE L TEERZTO TETH 5.

(BHEE] I3RS ERER, B SSR2AEIITZEAT K-net « KiK-net « F-netDifE ek & U - HiPHE GEONETD
1Hz GPSitsr 7z i L £ L 7z,

F—T— F: 2011 bR PR IIES, BRI, £ > 75 A7 LA fifh, ssiEBhacER, 1Hz GPSicEx

Keywords: The 2011 Tohoku earthquake, Seismic-wave radiation characteristics, Semblance analysis, Strong-motion data, 1t
GPS data
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Elﬁiﬁ:‘Q\S*ﬁiﬁ%%L‘% L 7eitat iy 7 ) — VEHEIC K B REH ORI — 201 14 s ]k h

J7 R EE OO IS A S EE B TR\ O i F — L .
Stochastic green function considering 3-D Qs structure-Predicting ground motion of the
2011 Tohoku Earthquake-

MRy sE— e REPT E -2 S AN
NAKAMURA, Ryoichi'* ; UETAKE, Tomiichi? ; HIKIMA, Kazuhito?

VBRGNS, 2 FaE IR

1Tokyo Electric Power Services Co.,LtdTokyo Electric Power Company

I OHETRE 2 HIIC, =X0TEREZE Ui 7 ) — VBIEGEIC X AR 2 T & 12, S hld 20114F
B G A EE AN D M 25 . Ut EMGE 2 E R LIz E (3-DQsEET V) &, Qfiz—kek LiGd
(—#% QsflETIV) TIRHMARIES KO Ltz 7> 1z,

T T THOW I ZROTRERSEE B ORI T ) — BI8G#Z. Boore (1983 D&, REHEDEFRAXRY MLh b
EREBRKICBO T TR EMEZZ R U TR AR MVERD, U1 MEIERERE LTS5 Nz IEREORIE X
R MIVISHEET % B2 % Boore (1983 DEIEE HWTIER LTc14. BIFESZEZE L TELAEDbERLDTH
%, 4, 3-DQsEHET IV & L TD QstidildhAl (2009)iC & % 1Hz~10Hz D FIREHIFA T:RO SN TV 3 & D&
720 SHHEBMEIEIIK ST D IMA2001%Z Wiz, —#E Qsid., Qs=100f% &5 % fz, HiZE#hX, %5 K-NET XU KiK-net
BN OMETEHMH L. Y1 MEIERZDR (2009 D> BRSO 28 DZH Wz,

9, “XOTHEREORNRE B2 72dic, BIRIZNE O BT TV VT, 0tz 5% Uiz (3-DQs
EETIV) &, Qi —kkk Lizize (—kk QsfaET)V) Z Lkt Uiz, WiEmIEEZT « 8 - 0 Amiczhzhn 10
X 10 X 1017 EI L., FEZROHEET— A > ME MwI fH2D 1000 D 172 —FEIc 5 2 Tz, iz, OB TRICDOWT
& —kRIC 25MPae 5.2 7z, WiIEE - &l 400km X 200km & U, EM MR CHERGIE 2000 LU 15° Z5 %, B sk
JE1X 2.5km/s& Lz, £9. 3D-QsfET IV & —kk QsfEE T IVIC X % & HEAS B2 BIEC SR R 2 B A 0wk
7 log10(0O/C)DIEHE(R 7 T LU %, BIIELEA 100Galll FoMlii%w 72 LiiED 0.2241c 0 L THEIX 0.231TH
D. 3D-QsEHETIVIARRNEWEETH DM, 1GalfEE L OIS THAS LRTED 0.2531IC 3 LEH 1L 0.360L 70,
3D-QsfEETIVDSMNEBEN K, JEEDIGEARY MIVDOMizE 5 & JbiEE2r s © oEigHc s LT, —
Kk QT T IV 7% WA E THZ PR T/ NG & 75 2 DIt LT, 3-DQSIEE TV DA IR S & < H
B9 %, = XotEERE (HFR,2009 O, 7z ZXHEBAD QEzdH % &, RE 0-30kmA Qs=88F9% TH % DITxt
L. & 30-60km Tl Qs=155- TH D, RV TREIEEULIFIED < LIHZD Qi KE L, 10HZ TII/NEHTH 5,
T, PHETEL QIEMNKE WG E E GRS 2720, IHZFEOHIERIZ, KOEELICS WV EMRIRTE S,

e = oD M EE B 7 R AR 9 B AR I — RIS PR OIS BR B . 201 TSR LIS ACEREHIEE OB S I DWW T
i&. SMGA 7L (Kurahashi and Irikura, 2017 £) *® SPGAT 7L (i, 2012 I K> TSN TWVWS, ZT T,
Kurahashi and Irikura(2011f & % SMGA €7 /)L ZHWTHE 211> THize THUE. 52D SMGANH%5EDTH
%, ¥, FETIE. §RTO SMGA TEMMOHERIZ 193 KU 10° & LTz, AEEROIEIE. —HEFRETILT
W RARNICHERE TH 5D, SMGA EBIRE 7TV TIEERICT OB T2 D SMGA IR U TR DMEE DI
Shi, SMGA 7 /)LD WMENGEEEIRZ X <FHT %, LA L. &5 OGS TIIHEE & 2> TV EEHLD
O LT, BtHERERIGEROREC I NIEZZDEONELL A5NS, Thud. EBFEEEHC b 59 Ualkg
TEARDEHEIER I, AR OBEL: & DR THERIIDTEC 2 ENE TN TRV A, IKENRYINS
—HEEZEND, —). WEAXRT "VERS L, SRIOFHETE—HIEETT IV E SMGA T7 )V CHEREVH R
S5NEho T,

F—TU— P ZX0CIERE, MEt 7Y — 2 BIEL, Qs, 201 1F BLHIG TS, TR AR, sREE) Tl
Keywords: 3D attenuation structure, Stochastic green function, Qs, 2011 Tohoku earthquake, Depth dependence, Strong grou
motion prediction
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EA DMRABILIL 2 I\ ST+ B R R s O RS

Estimation of Strong Motion Generation Area during the 2008 Iwate-Miyagi Nairiku
earthquake using broadband strong groun

kG BT A FERER Y
KURAHASHI, Susumd* ; IRIKURA, Kojiro!

LRI TR
L Aichi Institute of Technology

1. iIC®IC

20084F AT « EHKNFEHEE (Mw6.7) Tid. HIEEDRENIC & O BWHE-> LK E R EomEHMEE Lic, o
R, WERWEDNR D> TED, »D, WiEE 2SO IBRICIFRISEWERIIEDNMAET 5 2 e b, NS DM
REEIE Z R LT BR A ) = X LORIAD RS HIED—DTH 5, FHC, AN S BRI E To/LmEITHG L
TSR A I D HEE F6 K OREEBI O FEE A A = X LOHEHRIE, FEROBEH THOTHICERHETH S, AHZETE,
AHFE DA O BRI 2 -l I G T E N R O sfiZ 3 A £ 7V ORERZ HIN E LTV %,

2. INFETOMEINESINERET IV

HHE 513, 20084FE & 2013MFEICHERIN V) — VBIEGEE FHWT, 74T —RETY U FIC K DB sl o HEE %
?Of%t_o

20084 DFEEEIAEKIGEIRE 7V 1) &, @HFAR 2 O THEE SNTZE A N—2 g VR ZSE L LT, EiR
HEOBRRICHE T 2 AEBRGSOBFHZ FWRE LT IAT—RYIal—raryEEHBINTVWS, O T,
SRR ER X O 20 TRAIMNCERETH S T EHARENT VS, LHELEDNS, i THWENT
W% W T O AN ERIRICBI L TlE. BEN D TRV BENSD - 72,
2013FEDREEH A MIKE T IV 2) &, HIEEZICITTO N @ER SR REFRNGEIC X D HEE S NIBEDSWREN T
ERHALUT, IEHERWEORMZAAIEE D TR ZH MBS N TV D, R, IWTH25 (—BE) O F FEiks e L,
BRIV 7)) — > BIHGE L BlGR ) — VBB DT MEREBIEOBHREZ ML TV, LA LENS, EiFRMuLss
DFLERIE IWTH25 (—Br) BHS LRSI NTE ST, 8T LE—RIEDOH 2 ET IR > TOERWATREEN S - T2,

3. LR O SREENIE & Y % iR Eh A i O R

AWML T, IWTH25 (—BpE) BRSO RE 5T, BT HEOHER S ZFH LT,

REE AR OHEE iR A S, RIS, BIFEMOLEOR R E U TRIKRA LAH O ORISR TENE, AthED
EBRANZ A LOMIICENS EEZ 5N, FHC, MR A LOARERIEIE, R K S mEEHn il hTtns
Zehb, ZLOE L ICHEESINFET 2 RN D 2 7o DIEENRLETH %,

TR 2 LOAE SIS, WiE T 7))V ORI ICFEE L TH D . Near-field-termDE 2R 21 T 2 A[EEED B
%, Lo T, REMTY —VEEEZRIRT 256, ABREZHBIT 27O, BBRN7 ) —VERE k5%
I [AME s Near-field-termz FATZE DR ELEZ 5ND, L. ZOX I EREHNTVWEEE. EERNNZ
PERIIE., RN EEME R R LA 7 ) w RIEIC KB L 5%, BIE, COXR LB S RELR
AT TETWVERWD, AFIRETHNUIRERI V) — V BIBGEIC KB 22T 52 FETH S, AFEKTIE., MG
TR KX OEBRET IV EZRREL TREOHHZKATZOTHRET S,

F—T— R AT EIMARERITE, 5REEE) R, IO R

Keywords: lwate Miyagi Nairiku earthquake, Strong Motion Generation Area, broad-band Strong Ground Motion
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2013 2 A 25 U ARG OMEOEIRE 7 )V L dE#H > I 2 L— 9~ o
Source Model and Strong Ground Motion Simulation for the 2013 Northern Tochigi Pre-
fecture, Japan, Earthquake

O = TN = = /N
SOMEI, Kazuhird* ; MIYAKOSHI, Ken' ; IRIKURA, Koijiro?2

" HARRT, 2 TR
IG.R.I,2ALT.

20134E 2 H 25 HIFARIEILEOHIZE (M 7004 6.3 12K D, KiK-net SELPHEIHIS (TCGHO?) (RHFEIRHEER 5km) T
&, 1225cm/3, 39 cm/s (VS NEBHIEFIRRD 3 BT ERAME) DK T RMEHRENMFON/z. T OHEOREETIE
EWIEDNEESNTEDST, TOMBERBRL /N VT Eh 5, BFZREE LI WHEBICOBEENS A[RENED H
5. ARWFEE, TOHEICK > T TCGHO7 TS NS EE OB A = A LZISMNCT BT &2 HINET 5. T
C T, AAOBINGI R LA BB LIS 2 o /A BIRE T )VOMERZHIE L, 2 D07 7a—Fh 5 R HEOERG
THEE L.

1DHIE, K-NET, KiK-net Ozl 15503 EHTE (0.1-1.0 H2 ZHRGE ULIz<IVF R A L7 1 > RIIBIEIEA >~
IN—3 = ik (Sekiguchi et al., 20001C X 2 EJFEREOHEE TH 5. HIEWIET GEM 12km X &R 7km) Z2—34 1.0 km
DIEHFEO/NETHEI LT, B2 A LT ¢ 2 RUOTXRORERBEEE, T4 XZA L 0.6 O Fa{biEm s cEE
L, 6DDZA LT 1Y K% 03RBRTEW: Fiz, #1214 L7« 2 RYOBEEREE (FTWTV) & 2.4 km/s
ElTz. ¥, SAXRZALE FTWTV 3N T AR EEZ oA 2N=2 3 VITV, WIET 1 v FOEEN RN 55
EEIRL TS, Tz, X0 ORFZER S AIO T LD E 1, ABIC IC KD YA EERE L. — XSS
JUE, METF— 2582 UEFIBET VTR LT, Ly — By >~ 7L w7 X% (Nelder and Mead, 1965
EHWEETNVF a—20 T k7ol ETIVOZLMIIREZNGRE LTI Y —VEBZRIEL, BEdeR (0.1-1.0
Hz) & DOLtEZ175 C & THGE L 7z.

BIEA 2 N—2 3 VORER, KT RO =D 0.98m Wilgmehh SRS Nz EE— X2 M 6.67X 100"Nm (M,
58 Th-olz. REGEITANRO 24 UIEEIEBHERARMHEICHD O, FII], 0@ icmh > TEDN > Tna. &
O, 51 (2013)°2 (2013)D I RO L &L T 5. SRIOFEROZEZWEH S OHEROFS EZN50
HREDBICITHL, ®5E Uk 0.1-1.0 HzO JF G IIC 3513 5 TCGHO7D UV AWTE (g L ithirh) o4 iR K %
PRIz, ZOREE, BIFRLAHICI 2R MW ERL O WE E MG 75 o9 2GR IC K B8 L, BHERHAG D
SHiE 1 (TCGHO7TD /510 I 5 BHEERRR RIS T 2V A TH S ENHL M L 7x o Tz,

2OHF, WEHEKER (SMGA) (Miyake et al., 2003 ICFEH L, X b HEEHHOMEES) (0.3-10 H2 Zxf5 & Uikt
BRIt 7)) — > BEEGE (rikura, 1986 I X B EIFROETIVEETTo Tz, BRI ) — 2 BIE (BZEHE) 1213 201342 A
25 H 23K 32 CHELI-AE (M,3.89 ZH L. SMGA DELEE, HIEA 23— 3V OFRAESZ ICHUEG
M E A E L, SMGA D/ST AR (KT, WHERGSNIE, T4 X240 L, BEEREE) &, EgEr X
O — 7 L BN O ATl Z 1TV, DR 152285 X 2% 7)) w RY—FIc X D HR L7z (Miyake et al., 2003.

HEEENEEFRETT IV (SMGA) &, KA N—=2 3 VKB KIRDER E EREIC, T8 UTIHA], 0%k
A > THEEMRIE T 28 ATH%. TCGHOTDME I (0.3-10H2 ICEHT % &, #ERIFICH 5N S IV A,
R 0 AR BHERG A SHIER) IS K > TERIN TR EDMRTEZ. —J5 T, NEERFICTEET %
&, BTN X BBV NE L EBD, RETIVICEWCEREIZRIFTHS. SMGADSIME FEIE, 16.4MPa
ENPEHFRANIED 7 AR T ¢ OFEZIGIE FTRE D ER0PRAREHEIN TV S D, EBFEEHEOREE, RIEHE
Kl is & 5.

INSOFERNS, TCGHOTTDI IV AEEEIET AR T ¢ (SMGA) B THRETRHEDR B L, RS M OWHE(L
FBIRAEORRIC K > THERES Nz LB A BN 5. 1995 SRS HIEE Tld, Wi EmTmOR EicsnT, 2L
ZARDKIRIEFE DB E N, Z DO RIADETT TR HE O E 5 i i 2 SRR RO RIC X ZEDTH
LHENALNTVS (BIZIX, Sekiguchietal., 2002 5 [EIDr — A Tld TCGHO7I3 K4S NUTIE DEm TR L TE
KHUCHIE L CWED, U7k > TE, KREBRMEHADVERSNZRENENH 2 C L ITEELRMETH 5.

F—U— F: 2013 FEMARBIHOMEE, WIE A > N— 3 v R0 ) — VBIEGE, BRE TV, MEEH Y Ial—va Y
Keywords: The 2013 Northern Tochigi Prefecture, Japan, Earthquake, Waveform inversion, Empirical Green’s function method
Source model, Strong ground motion simulation
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20134 2 H 25 HICHARIRALES THAE U 72 HIE (M 6.3) DEFIEM — 7 D 2 ~FEERm

7 — VIR - T ~ .
Source process of the Feb. 25, 2013 Tochigi Hokubu Earthquake (M 6.3) [2] -Analyses
using Empirical Green’s Functions-

CHE RN,
HIKIMA, Kazuhito'*

BRI A

1Tokyo Electric Power Company

S I BIC

20134F 2 H 25 HICHi RIS T My 6.3DMIENRE L. COMEORAEREIZ 5@ TH D, BRI LT 359
T B L EREHEIREINTWRN. LI, EBEIAED KiK-net Bl (TCGHO7, L) DihiZRizE
T 1 GZ/lAZNEENEERES Nz, CTOX S RENBIE IR ERGLAE TOmE#HZzE X % LT %&;Eﬁﬁ%
ZOERNEELT B8, BEIIMES M > TBIEA > N— 3 Vg (71,2013 U1 b - GIBEHEICET %
Rt (510, 2013 ZFEMEL TE/z. UL, EFEEMATICEE L TR T07aBEZHa T 2 MHEE T IV Z/HERET %
ML, BER T — B2l o T CIERBIITE 2 T Ic T I B> TWRY. £2 T, SHIFER
FHETHRAE U/ MER RN 7)) — VB E UCERA Vo N—Y 3 V2= L, BRI DOV TRE 217> 72,

QW - fRHT I

Wi ORE XS M (2013a)L FIfkIC L7z, 9, KBTI b T — X OFJERiAE D 77— 2 2V, KE - REZED
Y2 H 25 HM S 1 A OERFIRE 217> 7. EIFRE X Double DifferenceZ; [Waldhauser and Ellsworth (2000)<
K017, ZORBROMEREIZRET—LER L F U IMA2001 2 Uz, AEOBIRE S 13587 — o bR R
LCJ:% 2.8km& D HRRENIEkMEES>TWVS. ET BWEEIX, F-netD XA h =X LRz SICERE LTz, F-netfi#

ZUFHORZRET N Z R L T3 DY, 2 DDfiED 5 BRENN & BHBEa—KT 2t — R om (EmM:165
1@?4 80° ) ICWiEI 27T L TN 21T - 7=

4’ VIN—T g VTR ) — S BEBUR 5 e L [AIRRIS, VTR A L7 ¢ >~ Rk [Yoshidaet al. (1996) 51
M (2012) 12 &K D179 . /NKIEY A KIERRERIN 7 ) — B L 2/ B O HINZE B L 1km & LUz, f#HTICIE KiK-net
& K-NET Oicstz Y, BHlE N7IBEERIFIC 0.03~1.5HzD /N RIS T ¢ )V R Z5#H UK UT- s EE e 72 6
Uiz, &35, BHFEBEEO TCGHO7TREILITEDIIEIE A 3= 3 Y ORRICIERET, £z, fHTIC Transversel sy
DO EFEHT S e 2EAL L.

BERI ) — VBIEE LT, AEBEFREOBITNDO AN X LEET S 2 A 25 H 15:2600 Mw4.0 O/NMhE = ffi
Ufz. BEREETZ/NMIED SHEWEIERZHAI0 , Wil Zz 55 U725/ g SR SIS UTRPE S M5 ERIC
GO THERY T S UEEEZA 2V N—2 3 VRTOBRO 7)) — VB L U,

O fRHTHER

Y EDOE T 2T 128 TA, B— XY MR K E i3 ERHI D 4km X 3kmFEEE DB ORI SEH LT
B0, TIIFILNTT RO DMEN S K S AFEEMED Nz, T ORI, 517 (2013a)D R 2 ) — »BIEUC X 2 Mt i
RLEAOBERTHZH, KERTRXDENX OPOHIPHICED TR TH . REDLHD LIRS L, HIERFT
NOBIIPENHFIC L EX o THD, TIN5 ORSEHRZ Z SO TRNTFERICE T 2EF2UI T SITHRF 2 Lz, &
B, BT O MBI L E R A ONAH £ TREIFICITDN TV S

®BHDIC

Mﬂﬂi DO/NEE 2 > T TRE SR 2R UTe Y, A ARIRIEEOHEE Tld T OB E 2 < ORENFEEL T

FERHTIIARTS X ORERMEH LSRR SR, BRI — o BEEUR# > I Z AR O[S EMES
La)u\‘t%ﬁﬁ?&m\

3¢ BEERTZRICBE 9 5 Sk

511, 20134 2 A 25 HICHEARRILER THA Ui (M 6.3) OEJIER, HAMIEES 20134EMF KA TRE,
P3763 2013a

I, AT MVA 28— g 7z Viz 20134 2 AMARRILEIEOZFREIC BT 291 + - (RBFHEICE I 58
&, HAHE TS - K&3-201344E, 335-336 2013b

F—T— F: EZUERE, NRER A E, fEII6s, iREEE), 2013 AR IR IR
Keywords: Source process, Crustal earthquake, Near source, Strong motion, 2013 Tochigi Hokubu earthquake
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SREEBIHIGERIC D < 2011 REIRIEA O HEE (M) 6.7) OREFEFE DI
Source rupture process of the 2011 Northern Nagano earthquake (Mj 6.7) based on stron
motion records

2 B
SHIBA, Yoshiaki*

b R
ICRIEPI

20114 3 A 12 H 3K 5901 542 LT EFF IR (M6.7) Tld, B0 EF RN TR 6 sV S iz,
BRI, FriE—wT O3 AER (Sagiya et al., 2000 (7 L, 20044FE#TE R ATEIHIEE (M6.8) & 18474HEEEFHIED
D, Whid 2 B2 IR E T 5. %ﬂﬁﬁﬁ$ﬁ@ﬂﬁwmm®ﬂakﬁibtﬁaf%%b [FEIHEE DT
RIS TR U AR tED— ok%z%hé F Fe BRI & F TR O r s hE LTV 0, REE
DORHFEEWTE & OBIRIEIA S H T, EBFEEEO K-NET #HiF (NIG023) Tld, EW K77 TANIERE 704 galzidék L
THED, BFREOT7 AR T ¢, H5WVIFHEEERIE (SMGA) & OB AN AN ERBREASMCT 5 T Lid, HEH)
FHE DT DICEETH 5.

F-netD A = A LBIC K 2 L, T OMEIZILE—r S EMEOMWE OREREZFFOEEZ S5NS. —/5T, T
ETRAGTO—ILERA 20 71D RESM L, BRIz O Pt E NIRRT X 2 RES A ZE
Mc KEL Bix->THD, BFEELIOHARICHE I 2 LOABIEEOFEIC L0 EZ5N5. THEKHED
L—%&'— (INSAR) DfFifE RIC KU (FIZIEPAE - fih, 2013, HUFEREOHIFRZ B BE SRS IO RE S & R
THO, THIEMDRERS 2KROWERAE SN, SHEZMOAEGED S JLERO Wik SRR, rEEBO RN
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