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Simulation of Strong Ground Motions from Shallow Crustal and
Subduction-Zone Earthquakes Based on Site-Specific Amplification
and Phase Characteristics

Atsushi NOZU*
Takahiro SUGANQO**

Synopsis

In the previous study (Nozu and Nagao, 2005), empirical site amplification factors were evaluated
for strong-motion sites in Japan by using the spectral inversion technique. The site amplification factors
thus obtained can be used to simulate strong ground motions from large earthquakes, by using the
method first proposed by Kowada et al. (1998). The method is based on site-specific amplification and
phase characteristics. In spite of the potentiality of the method, its applicability has not been fully dem-
onstrated in the literature. In this study, the method is applied to some shallow crustal and subduc-
tion-zone earthquakes in Japan to examine the validity of the method. In the simulation, the empirical
site amplification factors, which were determined in the previous study, were used.

As for shallow crustal earthquakes, ground motions were simulated from the 1995 Hyogo-ken
Nanbu and the 1997 Kagoshima-ken Hokuseibu eathquakes. According to the results for the near-source
ground motions from the 1995 Hyogo-ken Nanbu earthquake, it can be clearly seen that damaging ve-
locity-pulses generated by asperities can be reproduced with high accuracy with the present method.

As for subduction-zone earthquakes, ground motions were simulated from the 1968 Tokachi-oki,
1978 Miyagi-ken-oki and the 2003 Tokachi-oki eathquakes. For the simulation, simple characteristic
source models were newly developed. According to the results, it was confirmed that ground motion
velocities in the frequency range from 0.2-1Hz, which is of great interest from engineering point of view,
can be reproduced by using simple characteristic source models and the present simulation technique.

The computer programs used in this study are available on the attached CD.

Key Words: strong ground motion, site amplification factor, phase characteristics,
shallow crustal earthquake, subduction-zone earthquake
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HWE LA ZHBT S ETHEBERNRTAZDO—DOTHD.
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DE DI AT = XL THREIND DTN TR~ 72855
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B (NS &5) AN LIZMEBISEHEEZITD, o
ZEEE (GL-Om, -16m, -32m) 123 DA L, S
LD EIToT. TOBRER-3.13 1R T. B R
OFBMFIEFICEEFTHY, 2O Lhb, £-3.40H
BT ML, *GHSICRT D U OB RHE &2 RIS D
ETFTNLELTHYTHDLEEZOLND.

I T, Wi, RSB A EE (B-3.12) ##Eo
BN KPR C GL-83m £ THIE R LT 2E HERD, =
N&ETHMESRERAEZ N L TE-3.4 OMlsET VIZATIL
7. ZORERG LN FIREICE T 588 (0.2-2Hz DN
VRRAT 4 VH il LT B L i LT
H-3. 14 1T, ZOfERERD &, B-3.121TRLEL D
RUFICE T LB REMITES 2o TEBY, ok
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DOHR & TR RBERUT 1T 2 56, BBV A b
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3.2 1997 £ 3 AERERILFENHE

1997 45 3 A 26 B 17 BE 31 4 Z ARE VLB RAL P 2 IR
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BMACERT T VI L BRRICOVDTIZE R LT
DofedT, T TIEFHEERIRET VIR D VT T
ho> 3 i (K-3.15) TOWBAREREHNT 5.

Z OMEBEORHHLERE T VX =M (1999) 12k - T
MEINTWD., ZThER-3.16 X V%-3.5 ([ZR7T.
=3.16 bbb LIz, =FEM (1999) OEFRET LT
VA B AR R A B AU CHRTEIC T AR T ¢ 3@ TN S,
F35ITET AR T 4 L RBEOE—A L MBI W
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EEIX1997 3 A 26 H 17:39 O&E (M4.9) TH5H
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— AV MEREZ BN TS, 22T, WEAKRICAWT
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RYT 4 OMBEE—AL "R EDZ LD, 1997 43
A 26 A 17:39 OAEIZOWTIE, I (2001) 1 X v HiE
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W5 K91, p=24g/em’, V=3.1km/s 72 5 &MEDTIC
WRAKREITO DT, ZNEEAT S L HIT p=24g/cn’,
V=3.1km/s & L TREOHEET— A MEFE LB T L,
M=6.07X10"Nm &72%. Zh & R-3. 51BN
— VBEIED O OBRBT T VERAEDED L, K-3.6
WRTHEH ) — BEEGEO - OBFET ARG LN
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8 :
6 KGSO12:
KGS003 (XM) !
<7lm?sm ,
- .1 10, \’“
~ WYZ009 (x U) 6 o
w (MABEHILTIA) . f R
= 3.8+ = A
5 « 2
3.6 18
i
314 4
2z
3.2 | [ | 0.1
130.0 130.2 130.4 130.6 130.8 131.0 131.2 131.4 2 1 Z 4 10
Lon. (deg.) T3 % (H2)
B1-3.15 1997 4 3 A V&AL SR (M6.6) O B-3.17 KGS012 (K-NET FEVLE) OF A hiierek
B S ONLE
100, .
0+ t t t t t t —= [ MYZ009-+-+-
N9SE— 4 i
21 T ’ "y
E 44 1
= 10 |- IR E- !
- FRARYF A1 i o {mﬂ
o 6+ 1 6| “
& FRARYT 2 < 4 H
8+ * 1 [3>] )
LB A
10 % : . : } : : = 1
-10 -8 -6 -4 -2 0 2 4 g
FEmMAROIERE (km) 4
X-3.16 =M (1999) OFEPE(LERET IV
7
— ; . Y 0.1
#-3.5 ==Efh (1999) OFEHEALEIRET L D/RT A X 8 T 10
TAN)T A1 FAN)T42 E=h
ER(E) NOBE NOBE R (Hz) -
1B () 90 90 X-3.18 MYZ009 (K-NET 2 U'D) DA b EEhEReE
FE&km) 7.0 2.8
1@ (km) 6.0 3.6
NL X NW X ND 5X5X5 2%X3x5 100 _
C 1.06 0.70 g I
RBLEDE—AVIE 133 21 6 KGS003:i:i:
SAXBA L (s) 05 0.5 4
BIRFRAIREEZ] (s) 0.0 0.0 )
B IRRAIA AT ET
R E B ROA%  ROARK 10 ) i
BIRIGHEIRE (km/s) 25 25 g Foogih
i
s ¢ '
£-3.6 HFHT Y = BEHIED T O OBRRET v < 2
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AU NR—=T g rOfER (T - BRE, 2005 ; B-3.17~K
-3.19) MW, fir (B - &2, 2005) T L X
2, BT THITALET D KGS012 & MYZ009 Tl 1Hz
PUF ORI T MEEIERER K E V. K591 R oAl

FeE 2 Z BT 5720 0BRE & LT, mHssE b 1997
3 A 26 H 17:39 OLELEE AV,
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T, MEBHOZ XL —DKIN2 Ky ~D ol & T
fRETH D PRTITN 3% L7k L, EW i L 0.87,
NS ARAMCx LT 050 & Liz& 24 (ko BT’ 1
ThHhHIVLERH D), B-3.21 DL IZEBITHREET
HZZENRTER. ZoXHIT, HEIZE > T, KFE2 K
SOWIELE TRUEGD, B E 0BENRREL D X
Y THD. 72120, ZZTHRELTWDDOIIEHEAHZ
GBS THL7-0, S WICHT2HHmNRTT +=—
voa RS (BIRIXERE, 1994) AT B L o7
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Hee B2, 2005). Z0Z &, KGSO11 & ToES %
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4., wBBERME~DOEREH 100,

6 AONO20: 1T

41 1968 -+ 4

1968 45 A 16 B 9 I 48 4y = A = Wi il & M & 4% T \
M7.9 D RKHIENFAE L. Z OHIEBIZEETIC LY 11968 % o
IS & ST, C OB T TR e L
VI, JKR - - BARE - FEAR - AT - R & CREV & ¢, i
ek L 7=, 1,

Z OHIEE TIE 14 DU T SMAC-B2 BUBREEZH T & % 3dk j
NELN (LHEfl, 1968). =D 5 LI - =5 - F45 - )
NP« Bl OEEOTEITET/ILIh, TUXNVT—H &

LCHSA TS, AFEOREE (Rl LR Pl T
BRLRREODTF TCINE THEISEHES AL AN Freaueney (Hz)

TETBVELTHD. b0 TFLEEENIE L HATE X-4.1 AOMO020 (K-NET &#) (2365151 MESIEFREE
RSB O =7 « A & (www.eq.ysk.nilim.go.jp)
MHOAFTTHIENTES. 100, e
ARFFETITZ DS bHERR - NF - BEhof#EcEL Lz B JAF-G
FEMTER L, HEWIE (02-1Hz) & 7—V T A~27 kL
EITE D X R EEBRET VOMEL, Tk
HMEH I 2L —a VERRT. 8 et
(1) YA AR
R-4. 1~K-4.3 1%, - &R (2005) 2L vHfEESn 2
T AR D SRS ISR T B A MR TH B, 1
T ARV O VRIS s iR B O BRI Th D FAR-G 1 b
FEBOBRCTANT Fv A U=V a3 v OxRE 25T
W2, B-4.1 Tl AOM020 (K-NET &4 (2B
DY A MEEESEAZR LTS, LL, ZTRETICER z 4 1 z 4 10
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