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Nagoya City, one of the largest cities in Japan, is located on the Nobi basin where the
future occurrence of Tokai and/or Tonankai earthquake disasters is feared. The prediction
of strong ground motions in this region is a pressing concern in order to mitigate these
disasters. In this study, I constructed a subsurface velocity structure model for an area of
60 km>40 km in the Nobi basin on the basis of geophysical exploration data. Basement
structure of the Nobi basin has the following features. Large vertical offsets of 2.0 to 2.5 km
exist between the mountain area and the sediment site at the western boundary of the basin
by the Yoro fault. The basement beneath the plain gradually becomes shallower toward the
northeast direction, and the outcrop of the basement rock is observed at approximately 40
km from the Yoro fault. I assume four sedimentary layers on basement. This model
explained the observed PS-P times at most sites.

Next I carried out 3D finite-difference waveform modeling for two events. The
maximum amplitudes and waveforms of S-wave were reproduced well at most sites by the
simulation. The generation and propagation of the Rayleigh wave were also reproduced by
the simulation. These results indicate the validity of the proposed 3D velocity model.
However, some differences were seen in the propagation character of the Rayleigh wave.
These are discrepancies between observed and simulated group velocities of the Rayleigh
wave. These differences suggest that proposed model have to be modified in detail.
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IRESFEIZAY 1300 km?® NEE 2 DKL METH CTH ), 223 HARAFHOKEH TH
LEEEWZHLE L 2— KRB LY - T3, BEFEFOEEICIZZHEDIERE IS &
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BAZMEREZY > Tnd, 2LIEETE, RKOFKE - EEERENREFTBREINTHD

(B2, MERABHERRR—22—2), 2b22rbbT, FHICBIT 2 MESNCET 257358
FRARPI O RREM e &L g L TRE(CENE Lo TE7, UL, 1997 £, HIGHES
REEIC L 2 MBBBABEBE I, I CHRESNZMEESOREIH L IZEND2DH D (B2
iZ, ¥R - fl, 2000, EHE, 2000).

—7F, HEREEIZ DO TIZ, Tida and Aoki (1968) "B BE T — 7 & & FE o0 o HY 7 2o
BREZHEEL 2130, BHHEE (IEAK - fll, 1982) WEIT LV 4L (FE - i, 1999) % Xz
L) HGHI L REED A DTRE T T2h5, 1999 FLEDTMIRIC L 2 KHEM THEEEEIC L -
TINLDRERZ2 DL T THNAEE 2 ERT L2 L0 WRRE o2, F72, TEII R
MEFERTIC & 5 KiK-net BEIS S0 R—) > 7iEE (BE - fll, 1999, BF KBIEBAGHFERT & —
L—P) LEMINTBY, FEHEANNHBEOBMENEEBENLVFELWT—F3BLNT
W5,

AR TIE, N6 DHBEEEEZRSCHERLSGEH T, BRFTOSRTH TEEET
NWEERT S EE DI, ZRIUHMER: I2v—32 a3 2FEHL, BREFH LETHEAS N HE
SR LK T 5 Z itk T, BEBTEMH TREEICOWTHRET 5.

II. BEFHFOME & s

BRPE I 1 prith ~ i i I 16 - 7 B BEENER)IC L > TEREI N2 EEZ 5N T
5 (RIiE= R T 24, 1985). ZDMEERESRNC L 0, BEBTFEILTEICME  AEE s 2,
Pk = ZEWE T N A BEPTERE N2 L2 5N TWwa (21, FIR 1968). iz, ik
DFETEFERIC LY, PEEGTOEBORZEZ 25 kmBEISEL TWAE Z EHL2ICE -
Twa (Fz2iF, ZHE, 2000, 2002).

S 5lz, EETIE, REEEE (EmE, 2000, 2001a, 2002) RWET VA BE (B2, F
N, 2001 a; FIE - EH, 2003 ; EH -4, 2003), ®—) > 7L GFH- M, 1999 . FHIE,
2001 b ; BFRBHF R —2—2) 2 EIc k- T, FEHRNOHBREEIZ OWTLFHL (FARLNLTY
5.

FEE - BH (2001) 13 1998 FI2REBTFHOT CHEENEE 5 km THRAE L 2HENBAGEEHD
9 LRETFENOBE R T3 ER L EBEOBA CTHRAE L 72 PSEBREIHEICRSNLZ L2
WEL T3, R Pk e PSR & 0 EFR 23 FEN TR 5 BICD » THRLIZE L
Z 0, FERNTTON - REEREER LR TH 5.

—7%, BEFHOEBBICOWTL, EEKz 2 TEIIE=ROWMRERY T 2 FHigEH L 1T
ENBEETHY, TN EAICEBRDE A L T b Z E BN 5RENTWS (fl
213, £JF, 1968). FPEA CTEME N7 BEBEEE TIIIN L DRBITIGT 5 B EERE
PELNTWS,
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BT VABRENZEATHLN T2, FEIFEI CIIMEERIZIT L A ST T, 72,
ZTOHBITIIHBRAELRIT 5N Ty, 22T, BREFILELHICOWTIZ T M boxt
£ 513 T L, Fig. 1 oA THETr 60 km X 40 km D& IZ DWW T EF AL 24T - 72, EF LD
FIEE LT, FTEEFEECL > THELN TV IEBEESENREOSH2SEI2 L h 5
DTz, F7z, PEEWHRMSEICOWTE, ENEENT—2 L iciBesEE L 295 L
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Fig. 1. Locations of the geophysical survey carried out in the Nobi Plain. Lines, open
triangles and solid circles denote refraction survey lines, microtremor observation
sites and PS logging sites, respectively. Contour shows gravity Bouger anomaly by
Geological Survey of Japan (2000). Rectangler means modeled area in this study.

TR/LNEBBIE Fig2 lIoRy, EBGEE
s ) Table 1. Geophysical parameters of the each
TPEEHEECEL, BREFILEIC A>T sedimentary layer of the Nohi basin.

WRITIR > T b, RITFEEHHOHEREEIC Vekm/s) Vs(km/s)  p(g/cmd) Q
DNTETILE T2, HHEOELHIZ DL iy o o .
TiZ, BEBFEOME (Bl IXRE, 1968) < 2.2 0.9 2.2 80
FATEHEZEIE R 2412 Table 1 12RT 4 Big e = = 1
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Fig. 2. Depth contour of the basement and vertical cross section
along profiles A-A’ and B-B’.
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HIJE B (BB THHEL (Vp=2.2km/s, Vs=0.9km/s)
hs= doase — (I + o+ hy)
BARE AL (V>=2.8km/s, Vs=1.3km/s)

0.0 km = dhase < 0.8 km :  7,=0.0 km
0.8 km = dhase < 1.0 km = 7,=0.1 km
1.0 km = dhase < 2.0 km ©  7=0.2 km
2.0 km = dhase < 2.5 km | y=dhase—1.8 km

ZZTC, boaser My Moy By MAZZNEN, EBOFEGRE, B1E»L4BOBELZRT.
TB, FEREICBT 2 EEER T, 3SBEICHLT 2B SEEEY 0.7km/s BET, F
BREESOBERERIC RN TOR0B VIR 2 2@ A 4GB L TROND (FE-Ml, 2002 ; BHE-
#EH, 2003) Z &5, N67E HE 35km Ll ks> N 337E Ko 22 km LI T 048 Tlt, 3
JE B ZBAL 72,
BEFEOMREEICEIL T2, BE - BH (1999) 12 X > THE S 1725 KN O HEEH &0
BIT5 PSPRMIIZIZTEEL 2T NVORLEEZBHT 2 L CEI LT —2 Th b, 22T,
BELIZET N0 LERRNZ PS-P R ZFHE L, BEER s L7, B3 83z & 2 PS-P
R DEDMINBEN 545 % Fig. 312RT, BEh & 8 & 0323 FH LD b PRI 201 T
REVY, ZHFPEETICIZBRBFTZRET2WITH BRI - BN - K& 2FALT
Wiz, REMEICIIKG 2 2 EUERERIBEEL, TOBEL2ZTTV230EE L
Nod., ZOMG 2R LRI ZOTNIRITIEA EDOBELE T 2BUNICNE - TEY,
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Fig. 3. Distribution of absolute difference of PS-P time between the
calculation and observation.
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Table 2. Geophysical parameters of the surrounding crus-
tal model. ”Dep” means depth of upper boundary.

I

Dep(km)  Ve(km/s) Vs(km/s) plg/cm?) Q
- 5.5 3.2 2.8 250
4 6.0 3.6 2.9 300
24 6.6 3.8 3.0 300
29 7.8 4.4 3.2 500
- 8.2 4.6 34 900

b5

—7F, BBRE)LFEETOREEIZOWTIE, Aokiet al.(1972) 12 & 2 BHHEENIER 2]
LT Table2 2T k) 5 @EEREELR., Z0) bEBOTAICMNET 5 3 BN EHEIZK
FrLizds, BTBRE74 VY7V —F2BEL2LDT, £o EEIZLE- XHE (1985)
W INBENBIRESA £ 25512, T NFTNIITEIZHA - T 39km 2 54 14 FECTHE
FEE L7,

v, #Eg>1alb—>3>

1. ¥2ab—>arFik

MEE) S I 21— 3 vl Staggerd grid # V72 BRESEZH VS, 22 Tl Aol and
Fujiwara (1999) & Pitarka(1999) 2 & 2 FEZ2 A E LS TIHE 2 € O ZIT-72. Aol
and Fujiwara (1999) iz & - CTIRES N2 L, BT EREST1 1 3 OAEGE T % MR E
DR TO R A HETH S, 22 TlR2.7km L ) HIRWEG OB TFHEL 0.1 km,
FNEDBCES % 0.3km & L7z, —7, Pitarka i & 2 FERESHENRELZEZ 52 LI
IoT, BEOBFHEERCOFELTRICT 5. 22T, 8.8km L) QBRVEGTHOLETH
MOKTEEREZ 1 kmic L C87.8km £ COWSFRE L7z, ZNHNTHRIZED 0.1 km FHFE
DERBET2HAVREA LN, WE AT 2 4.3%RBEICIZ 52 L0 WREE o 72,

ETNOHHAEBUSOEIZ OV TIL, 20 B TFHOBREERZFEL, BRP L DORHEZ
12 2 H (Cerjan et al., 1985) A L 72, F7z, BMEIEEDREFEIC DWW TIE Graves(1996)
Ik BHFERZERL2. ZOFETIE, PHEESHIZEL? QEL2E525ZLIETELZVNT,
PIal—arnNERLI—Fy FTHLSEDQMEEL T, WHE-M (2002) % zHEIC
LCSHEEE (Bfrm/s) 0 1ERENEL 5272 (Tablel).

BENOEAIZOWTE, E—XY T VY ILORBRBELERIET 2 7Y v FOBIMEZATINY
3774 (Pitarka, 2000) #EAL, BEEEEIEIC DWW T3 L ATE 2 # 9 Bell function # H
a7z,

YIazlb—avid, 199844 A 22 HiCERFHOEM CREE L 2HE (M5.5) & 1999 4
11 A 29 HICEREHRHEOE T THREL M (M4.7) i2DOWTEMLZ, Zits DHMEITFE
DT L TRELTEY, BRORIEERIC L 2EESEOREEZEDOTHLTWEE L LS,
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Fig. 4. Seismic observation sites and source locations.

B, REFEIZIE, B, BEK KFCL2HMBEIED SHET LN TV 505 KT
i3 Fig. 4 1R Y 9 A 2 FEN D ERIBOREE & L, BROLBELZTS.

2. 1998 F 482 HOME (M5.5) O Ialb—g>

= @itﬁi%i, RETFEOWEROMED TR & Z A5 TREL 2HBNBETH L. SEFIC L2
WETIIRE 10km & ST 25 (REF, 1998) %%, Freesia i & 2 BEEBO BT % 8 - 72 @47

TRHEBRNEES F 5km &\ ) @ERIELIL T (B RBHRBIIZE &k — 22— ), &%
T3, BRBIIRBTICL 28R 2, BEOEZBLUEE A & = T 2125w Tt Freesia [
LAEREBFRAL 2 (Table 3).

D Iab—ra il o TRENTZ0.1~0.5 Hz D8 Fo¥2 - 7 4 L7 —kTE Bl
B Lotz Fig. 510R . WEOHRS L URKEIRIT & A L OBELE CHARNNTH 2.
iz, SEMNEIC RN 2 EBRED S WS OWHIZIZEAEOBRETY 21— g
VERABEEZ LC(CBRALTCWD, ZhsnZ th s, SEERLZET VI RRIICIIZ Y
LOTHDZ ENbrb

FEEZFICE W TTT, YIM & 2k DA LBz INZ, OHR 0¥FicEE$ 2 L, P

Table 3. Source parameters assumed in this study.

Date Lat Lon Dep Strike Dip Rake Moment
(deg) (deg) (kkm) (deg) (deg) (deg) (dyne - cm)
1998/4/22 35.165 136.570 5 24 67 108 5x10%

1999/11/29 35.060 137.003 51 141 78 133 3.6x10%
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Fig. 5. Bandpass filtered (0.1—0.5Hz) velocity seismograms at selected sites during the 1998

event (M5.5).
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kP b BENL 72 B T S BT HE CIRIBOR E MG ORI E o T B3, ZoMEmd
Yiab—rarTRICHRSIN TS, ZOBKERTFEER T RMICERS N -EE
BEOEEICE 5D TH B, Fig 6 I PHERE 2w THEESFMICET 2 8HSIcB0 2 E
THEDEF 2T, TAD ZFHOTEMICALET 2 FHNDOBEAETH 5, TAD 2Bl R
FTIT S EDATEH I LT\ 525, FEHNOBBLE TIZ S I  BRDICIRIBO K X 21T
B2, Wo ) EPENEZEICHL > URETAHETFE -2 ) EHETE S, -4 (1999)
12 Z DEGDOWDRTERE LR FHIEZ TN, FEFER TR &K S 1172 Rayleigh # Th
SZETWLPIC LT, ZOWDEBEIEIR, P iav—ra rERTHRBICHEETEZ S, LrL,
ZDWIE L RIEREITBMEER L 1T E L - T b, HIRIZ O W T BMES Tl S iz
T—EDEHEZEHRL T b5, ¥ abv—a YERETRBEEDECIC X > THEEDOEEIC
TFHNTwS, #0.3Hz DB 2R D812 0.8km/sTEED BT HEE TREL,
0.4~0.5Hz DEBEHERS 2FH2OWI3 0.5 km/s RENES TEEL T 5, BEEEIT L&
2y ab—ra DhEPETECE Y ICRZ 5, —F, WHORIBICHERT 2 &80 T3k
DZEAFERT TIRIBAKRECDITHL, ¥ Ialb—3 3 VERTRBEMOERNIRIEI KE (2o
T3, ZNLEDWPEDE NI, Rayleigh WDFEEENBA LS I 21— 32 E TRESTW
L72OTHS. INLDWNRBEBRFEE H bR 220123, HEBEEBORBESL L U°S IuREZ

L Ly LAY LR L) W T ll]||ll||||||||||||1||0||lllllnn

- TAD [ “em/sec o o [0 cm/sec
o Qﬁ 0.0 ,\T/?;\M 0
4 3
W \.\

(=]

Distance from TAD (km)

] \
B VO.8kmvs \0.5knvsT

20 b [FRTITRTITL AXRRRENTTL ATATAIT) wlivinn 20 b Lo b b wlisin

W0.8knys 0.5k

10 20 30 0 10 20 30

(sec) (sec)
1998/4/22 20:32 UD (0.1-0.5Hz)

Fig. 6. Observed and synthetic vertical component ground velocities during
the 1998 event for the sites along EW direction from the source.
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B2 THFLTOLMESED L, ZN6NDI L ZEMICHETT 572010 ) HIEBRESES L O
BEOBEIZOWTDT— 722 LICERBLTOL 2 L BERTRTH 5,

3. 199F 1129 HoMEN 2 aLb—> 3>

ZOHEBIZ BB EFHEILDIZITET CRELZ74 VEVE7L—FAOHETH ), BHERAL
EBLUBRERSIRASET (KT, 2000) 12k 2@iEE22RLC, 51km & L7z, BEA
7 =X 203 Freesia 12 & 24E5% % a7z (Table 3).

INTIab—3avitdoTHELNRZ0.1~0.5Hz DX Frvx - 7 4 V7 —WTE & BElK
Brolis Fig. TI2RT. ¥ 32— g > 0ERETIILSMEIIC EW B350 %08k 51l &
N, NS fer e BAFHiE LT W A EAF RO NS, ZUFS T 2v—2 9 v TEZ REBIRE #
HEZRLBEBEDLDEBZTFTNTWEZEITLDEEILNE, 22 ER2EBE ERNHBEL
FRfIZ, SERSICOWTE Y T ab—3 3 > OBRBBEIRBRE 2 I (CHEHEL T, 72, 21
W2 CTIRIBDO K E LR R LN D L (EHRLTWS

LEZAT, ZOMEBETITFEHEIICMNET 2 HYM THOT LV [ HIEHRGE I L - T, FHE
Uk CHER S N REE BB BB S 11T 2 (FE, 2000). 2T, 1999 ENMBEN I =
V—3 3 Y OfERD 5 HYM ICH%$ 2 BBl ST 2 4 TR0l 2MHL, > 77>
2 f#HT (Neidell and Tarner, 1971) #5072, Fig. 8 1o L TEIEGOBIHER =T, ST
IETSWHEREL TR EH, ZOT CHED Ny F TR L 2E513 Rayleigh ARG T 284 T
Hb, BRETRZOWGDORPITEEI N L.2km/s ICRKOLNTW B, ZOEREIIEHE - /il
(1999) 7B T v A ¥eZ A & 3K 72 0.5 Hz {1 7 Rayleigh I OAAREE & 13T —5 T 5. *
72, TOEIRFMIINTBE~NGE £ ->Twa, —F, ¥YI21v—rg itk aiERTit, #
DEG T R TAAREES 3.0 km/s L EDEE 2265 1.5~1km/s FBBEE T/ {40, 1313
%W%&ﬁk&ofwélﬁw/:m%ﬁm&mﬂ%ﬁmiN%ET@M%%&%%E&oT

L IUE, HYMARBED e — A N BBOTRIC L 2ELEZ bNE,. ¥ Ialb— 3 >iC
iéﬁ%fi:@ﬁﬁﬁm%«ymx@ﬁMTﬁ%ﬁmﬁﬁmﬁmmiDﬁ@i%tﬁ#afﬁ
BYak)ickus.

Fig. 9z HYM #:@ 2 ®EAHIZ B} 2 L TEOEE 277, RF o +ElIZ Rayleigh 3 iz
JBY oD LN T RAMEEEEHT 2R 2R T 5, BHIEESE TIE, HSG fHEh 615
FBREDBESHEAL, R2TEEN 0.6 km/s THRICHAD » TRET 2HETrHEICR LN
5, Y2l —arviltaRERRMEEEELST TR ERIBEAEREL ICEALTEY, B
WIcBITL2ETNVOELLINTHLZ 2Rl TWS

REAHEDEBOTHRSE L O FEFEHRERICOWTE, 22T, ZcEHNEESHED
mmﬁowf%fwmwm%ﬁofwéﬁ,:m%@@%fwmﬂﬁcowfuﬁtém%ﬁﬁ
NEBERT, T2 72iTH) L EDRETNEF2—=> 7L TOLLENFD 5.
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Fig. 7. Bandpass filtered (0.1—0.5Hz) velocity seismograms at selected sites during the 1999

event (M4.7).
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propagation is seen in the hatched area.
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Fig. 9. Observed and synthetic vertical component ground velocities during the 1999
event for the sites along EW direction. Plus symbols denote the time correspond-
ing to local maximum of envelope of the Rayleigh wave portion.
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