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Case study of seismic wave propagation from the earthquakes

occurring in the sea area based on numerical simulations
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Kazuki Shimomoto
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Yasumaro Kakehi

MR RIS & ARG 2SI BB 12 52%%%%%&%kmt,%%E$%N%&Lf3@ﬁ@ﬁﬁ%ﬁ
EFNCOWEGEOLL 2 EMEIC L 2H8EY T 2L —v a3 VI k ) BHEWICHENS, EZFIZ 25 7N R
@ﬂ%%ﬁ%b,ﬁmﬁi@ﬁ_ﬂﬁttcaﬁ@ﬁ<1mmin,&ngé&ﬁﬁtt,&%&wﬁ%
DIEFITNZI VEHiZ DD LR 2D L, BIEMNEC TROLES, KB S HEO®%FIE & Rayleigh D IR
IBDKE WEME» OB OB Wb D E oz, ZOREIE, EEN O ARG~ D AG A 235 K
APOECTHETE 2, ZofE» S, HEEYGE S TROHEOREREZ LM M T 2 20121,
BB O R E VEBOBHIN O 77— 138 S 7, BRIOGE OV R COBMPEEIC R 2 2 L ¥bn 5

X—vU—F o JEE, BES I aLv—>ay, BEME, #ERE

1. FUBHIC

BAL A A R IC 2T b RGBS IER I IR A M T dh 2, AT, WEAEFRDIE CIE 1995 4E ) Fo i 1
B 2% 12, K-NET (Kinoshita, 1998) % KiK-net (F3F - fih, mm)&motm ¢ i A A S
EEMICEREN WS, FILHARICB I 2EEH T — Y BEBEICHFELTWS, BHll7T—y 2Hwik
FATHIZE E LT, A - %(mm)fia%%@f%iLKX77Wﬂ 7L — P EERUE O BRI

OWT, 77 by VEBETCIEAEREIPEETLZ I EREHSMLIC L, /8 E (2019) TldHEAL
AARCHAELZ L — MERHE, A7 7AME, 7745 — 74 ZHEZNZF N O O WE O R % &
LHAR, 206 DRITMEIZ TN LIS 2 W@ tH 228, 2 LEES S 2L —v 3
VICKBEEBG D — AR T4 b, WEGICN T 2B E RO L DICE T Tu—FTh 5, Bl
S a2 L—¥a vk BIEENG OB CIREVE b O ENERE O F B ATk I 5 T, %ﬁ%ﬂ?%
WEWRED &) ICBHBEIICHET 20 0BNEB IR S, £/, HILHARDH TGS I H AR ICH - <
I TOMECYIEMOED %L, 2 RIUMETEMTEL I LBHMoNTHE LD ,&ﬁ%®m % i
OPTWVLELIFELH 5,

PEomzZEE ZTARMIETIE, HILHAZNRE LT3 RLETEZHOEEY T2 —2 a v 217
o7z, EMBIEHERSORMEY S 2L —vavicLIELIEHwO N2 BRTIET, ZadzHeiBiio
el & U Cid, WEEHLEIC X 2IEIGORMEY S 2 L —3 a v 2175 72 F%% (Pitarka er al. (1998), Furumura
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and Hayakawa (2007)), A 7 7 NHIE 2 X 2 i85 & BN RS OB 2 5 U 72 0F 7% (iR - &4 (2002),
B PEE (2006)) Vo b OWBEIT SN D, ARIFJETIE, THENGOBEE H O 5 72 01 il R G T
FD SISO TR A ICBERN B M R EREE T T VICBL I T W ) Tz &), HEREH I E)
BIZED &) RWEEREZ 0% RMNICHRT, 208, HEORL 2EBRMECORESE25HE TS 2
ECREBRMEHENIG IC b 2o THEL AL,

2. AEFE

(1) EBERBOHEFE

IR O W ENEIE I 3 RouAEmEE W CEHRZ T o 7, ZoE05HRICIE GMS 1.8 2w/, GMS
(Ground Motion Simulator) (&, BFSERHERMPIFERTOFIHERA S 23BFE L 72, 2B X 2 HHEEOK
fEFtET AT 6 TH 2 (FH - fib (2004)), GMS &, %= 4K, R 2 REEOBECKETZRHAL L3 X
TLAEDECHIEROHE %2179, GMS Tl Aoi and Fujiwara (1999) D AR T2 AL Tw3, —ED
HE XD ROHEBTORK T MR 2 ERE O 3 /51072 2 & CEHEREZ MRS DO R AN DGR 2 I 2
SN B ARHEFETZRAL T3, 270, A% I E bR AT I HERE 2 & O g 2377 7E L 22\
L, TRBEREPZET 2RI TOANBNGFEOFE LM LI 06, €7 IVEHEBINIZAE TH
T RiTEI b & — IS EE L 7

GMS T, FMEEBIR OB & LT, Cerjaneral. (1985)IC & 2 WKINFEI Z R L T3, 2z kb,
H 2810 % B < GHEEB O Ui 12 3T D REI Z B, 7 OFEIN T O IRIF IS IRE RS R RE T 5 2 &
TEE IR D & DN BN KR I ATV 3, 7, IEMERED S5 X —4% Th 2 Q{HIZ Graves (1996)
WWHDWTHEINS, ZORETIE P IHOIEMUINFEQ, & S WOIEMMIINEQP LT E L, e
BB SR LQ = Qs f/foPARTRIND & 912 Q D AWEMFEEF>,

(2) ZDSHETDINS X—YRE

AR E T 2 HEICET 29 XA — Y DOREFRDEE N TH 5, WM IE 0.9 km, WL A
12 0.05 %, #& time step (3 4000 (200 P I2HHY), RFRAIEENL 0.5 Hz, BINFEIHOE 313 60 #1457, T
IR T OWIURE a 13 0.005, FERMERE O FLAE IR IL 02 Hz & L7,

3. EFILEE

(1) AWEERERBSETIL

HWALH AR COWEEGERROMRNITZ1TH 720, HILHADORERE L RO EEMEL 1 XLk L 02 Xt
TETMUEL 72, 24U, HALHAROHEREE D 2R 2 2L HAMEE I TR E T3NSI Wi Th
%, WAHAOHEEMEZ T T2Ich ), ROXiESHEIC Lk, HiLHARD B O ®E/ESG Xk
B - ft (2004) %, BALHAR DR O EREE I3 Miura e al. (2005) & Fujie et al. (2018)%, 58 O Ff:ill 22 W14
fifi 1Z Kubo and Kakehi (2013), HuEFERFIEHEEARTIRIC X 2 2FH XM T#EE TV (BER) (2012) 25
ZizL7,

AL CIRHEILHADBERD & HAREELE 2 € TV E T250T, €7 IVHEEDOKE X T radial
JFMIZ 546 km, vertical FIJIC 146km & L7z (X 1), EIWHICERT 2 HADEZ Z42km & Lk, 727
L, FEBIZWRINGEER % & ® 72806 600 km, & 250 km, FAL 150 km DFESCESFHEEZT > T 3,

K231 RICETFNT, KHEBEOTAZEHICT 200K T EREEEETLTH S, £11F1X
TLET LV TCOXBOYIEMEDOERTH 5, YHECEFIME S (ZERE - ftt (2004) DHILH A D KB E &
UKPE= Y P VOEICEE T VT WS, 2 RIGCE TNV TORHEIIKFEER T 7O ES IS 2 2 2% 3§
250, A7k LETN (K3) EXA77HhETN (M4) O 2BEEHABELL, ZNFNDETILDK
T TOYMEIFR 2 EE3ICRT, BB2RITAT 7R LET VI, Ky bV EHEE~Y PO
EPEL WD, 1| RILET N TOMBOREI 2 HMWICZLI T T VIREL », Fi, ARMEEHICIE
HEKEDBTFAET 2REED, RAOE2EOLHEOML I 2ZE L CiEKEEZ, 1| RGEFILVTHGWAR
JEIcEEHZ T35,

BELEEET L, | RIGETFTIL > 2 RILAITHRLEFL = 2 RIGAT7HH EFILDIEIC
realistic RET IV ERSTWVE, 2D X I, BHiGHEET V26RO TET AV ERLICEMELL T
Tk o T, BB TADEEHILGICE 2 2B ZMNICEHE L Tw i, 28, 3 20BEETLVOHRT IR
TLE TV D reality Z KDY, 1 RILETNVEEBIRDOA 3= 2 Y OBRO MmN (Green BA%) DFFME
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CBIETH LIFLIFMwoN S 2 &, EREEEICET 2BRENLZIHOER DL W L6, HBRR
ELTRBAHRET LV THS 2L ZWERIL TEE W,

(2) AWEERRETIL

KR THOEBEOMBES X H = AL R 5108, B THEBEE L, £43RFETH
FEBFMEPA D ZALE, T—A b2/ =Fa2—F (Mw) Oz RLAEERTH %, EIHFHEBIEIXE S
M= A OV A, My 1 6.5, BIRMKGERHIE S B & L 72, BIRAZE I, Y - BRa (1975) 2551,
HALH AN LA LKA 7 7N LIMICEET 2 ZEHEFEAMER O L2 HE L% 3 DANCERE L 72,
HALHAR DO KPR D S G 1A~ OKCFIEE IS U T TREF D ) CRFEIRED S 0km), T (KT
PEIREED> 5 100 km), T 2200 CRPFEIRED S 150 km) EWERZ EICT 2, 2L E, KEIROD strike 13
180°, rake (% 90°& L, BRIRD P #liA Miura er al. (2005)DHMEREE % FEIC L 2 AFER 7 7O & & PATIC
%5 &9 dip BT L7,

KWL TIE 3 RITAMETEESGZ2AHE L TE Y, EERICEHRE 70 7 7 A ECIEREE 7V I PAT
BRAENCEARZFED 3 XIGHBCTREL T3, L LEEREIZHEI I (vertical J71) EFHEICIERT
2 KFJ5 M (radial J51H)) 12 D AYHEMEPCHEDIZT % 2 RouBETH D, »DARWFSE I BB O FHh 1%
D2 RyuMEEOE I W (B L BN 2 ETMERE) LToRTHI, LkoT, HIWH LOWKEISD
in-plane 47 (radial 57 & vertical B4y, P & SV i) & anti-plane {457 (transverse 57, SH i) (584
W E 72 5, MAT, KL THOWZERD X A = X LE D null BllE anti-plane A Z [ DT, EFED
5 % anti-plane 8% (SH ) DIRIEIL, radiation pattern 23X 0 &k 270X n ks, Thbb, A%k
DIRPEERE TIE, FESWH EDETDRIZE W T, transverse T DIRIFIZ X0 L2425, > T, KON
T WIS D radial KT & vertical R DA ZR T, £/, BIMICHIN 5 LML Rayleigh I & % 5,

&1 1 RTETIOYHLE

BE= Bohs Vp[m/s] Vs[m/s] rho[kg/m~3] Q(for S)
1 =E 4200 2430 2500 40
2 ARE EARHEE (_EAR) 5500 3180 2600 40
3 KEEEERHNRR (FER) 6300 3640 2700 40
4 KEETaRHhRR 6800 3930 2900 40
5 KEEZ R 8000 4620 3300 50

RK2 2RTASTRBRUETILOYHLE

Z LRIGAS TELETIV

BE&= Bohs Vplm/s] Vs[m/s] rholkg/m"3] Q(for S)
1 =E 4200 2430 2500 400
2 ApE EERHRR (BB 5500 3180 2600 400
3 KpE EERHRE (FAR) 6300 3640 2700 400
4 KEET AR 6800 3930 2900 400
5 KEEZ I 8000 4620 3300 500
8 HEY BRI 8000 4620 3300 500
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x3 2RTASTHODETILOYKLE

BE= Bohg Vp[m/s] Vs[m/s] rho[kg/m~3] Q(for S)
1 =E 4200 2430 2500 40
2 KPE EERHRE (_EAR) 5500 3180 2600 40
3 APE FERHEE (FER) 6300 3640 2700 40
4 KEETARHhRR 6800 3930 2900 40
5 KEEZ 2 RIL 8000 4620 3300 50
6 SEEHbRR AR 5700 3290 2600 20
7 SRR T AR 6700 3870 2900 30
8 HEI U RIL 8000 4620 3300 500

®4 ASTALEOHEDOER/INSX—%

radial SEDALEY[km]  FEXz[km]  strike[® ] dip[® ] Mw
near/BEE L 200 54.9 180 68 90 6.5
middle/sRfE 300 22.5 180 54 90 6.5
far/IE5mi 350 16.2 180 50 90 6.5
km[z] coast Japan_trench
0 ] | ol e
50 B
100 B
150
a0 [
250 1 1 1 T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 600
km[y]
X1 SEESEETIVERORSNE. BUVEEAETILEE, BUVWKEEESRIEE, BVKE[EFE

FREBHNIKREVFERINBHRTH D, KERASSCRSHB CORBDICEROBERE, RRERS
JOLE, BHRETEGETORRBZERT . MEERS, B radial FRDERERT .
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coast Japan_trench
km[z] v v

0 e e M TR RN R e o TR E R R
50 (3):continental_upper_crust(lower) [
] (4):continental_lower_crust [
100 7 (5):continental_mantle -
150_""|""1""I""I""I""I""\""I""I""I""I""
0 50 100 150 200 250 300 350 400 450 500 550 600 km[y]
km[z] cc%st JaparVrench
0 MR M M TR RN MR MR TR R R R
10 - . (1):surface_layer B
(2):continental_upper_crust(upper)
20 (3):continental_upper_crust(lower) i
(4):continental_lower_crust
L L B B B L L B B B
0 50 100 150 200 250 300 350 400 450 500 550 600 km[y]

M2 1RETETILORSHBERO2HK (L) EXHOLBAE (T,

km[z] cc%st JaparVrench
0 e M TR R R R L M MR R TR AR
50 (3):continental_upper_crust(lower) [

(4):continental_lower_crust

100 7 (5):continental_mantle/(8):oceanic_mantle -
150—"''w""|""|""|""|'"'|""|""|""|""|'"'|""
0 50 100 150 200 250 300 350 400 450 500 550 600 kml[y]
km([z] coast Japan_trench
0 L L L R R TR PRI N N SN T N NN TS S NN TN S N S AT SR NHR I
(1):surface_layer
109 (3):continental_upper_crust(lower) §
00 | (2):continental_upper_crust(upper)
| (4):continental_lower_crust (5):continental_mantle/(8):0ceanic_mantle
30 L e e L DL
0 50 100 150 200 250 300 350 400 450 500 550 600 km[y]

B3 2RTRSTRBRULETILORSHBEROESME (L) &XBOIEARE (F)o
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km [Z] coast Japan _trench

0 TR AR TN i MR R PRI AN ST N SN NN RO SN H ST ST S N NS ST L L
] — i
| (7):0ceanic_crust(lower) i
50 (5):continental_mantle (3):continental_upper_crust(lower) B
] (4):continental_lower_crust I
100 7] N
] (8):oceanic_mantle I
150~ T
0 50 100 150 200 250 300 350 400 450 500 550 600 km(y]
km[z] coast Japan_trench
0 PR SRH ANS STT HA [NTNTNSNTA NN SN ST S N M R PRI IR I AN T T TS S N T T (NSNS S SN ST N N MR
1):surface_layer
1 (2):continental_upper_crust(upper) (1): - |
109 (3):continental_upper_crust(lower) B
20 (6):0ceanic_upper_crust B
(7):oceanic_lower_crust
| (4):continental_lower_crust (8):oceanic_mantle I
0 +-———————"—"—"F—<4~YYF"T""T""
0 50 100 150 200 250 300 350 400 450 500 550 600 km(y]

B4 2RTRSTHOETILORSHBEROESE (L) EXBOIEARE (F)o

km[z] cc%st JaparVre nch

0 PR S U AT T T S T T [N S S [T T T T N T T [N S M [T N M S AT T A S S T AN SO S S
50 ] middle  far s
100 -
150_""|""I""I""I‘"'I""\""I""I""I""I""\""

0 50 100 150 200 250 300 350 400 450 500 550 600 km[y]

5 RSTALEMEERELVLBEDEROMBEANZILBEDR, KX TIX, near (& TEFD,
middle (& TR, far(E T(F2Hhih, &89,

4. EHBR

(1) EFOEERET DHEDRE!NG

BRI EEAMERN O LR (A7 7N EH) IET 2 LRE LT, BIROKTAE S 8 A3 )
BICEDE ) R BEE L5 Z 20T 5, TTERPES D ICMET 325G, EEMEE T L OB THE)
LN ED X I T 25T 5, K6, X7, K8k, MWEMEZZNZTN1RIGET IV, 2RILRA T
THLETI, 2 RIGATZ7HDETIVE L CEHSHAEZIToBAORERE 70 7 7 A VKITH 5,
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F 7 phase £ L TP, SHEDTRTOMEE TN CHETE 72, SIHOHBFEI B CIE AN 25, Wi
TIEFEIHEEDY 150 km DA E O CHHE I %2 o 7,  OBBERIIESEME R CHEECTH o, HlkT
% phase 1Z 1 RICET IV E2RILA T 7R LETITIES I, 2RILA T 7 H DT TV CIIERERH 150 km
~200 km ANT S, ZnDISbCldghedl s -7,

o, K10, K11X1XIGETI, 2RILATZ 7R LETI, 2RILAZ 7HDETIVICEIT 2EHZE
LRI WIH L TOWRBEBEFEORTE2R LK TH S, HEHEE 07 7 4 VKICHEZR TE %45 phase (P %,
SE) DWHAHRTE S, WK & b, MEPEMERIEEEBGPEMEC R LD 5, 2RIGAT T
H h £ IV TIEKEERLE O Moho I AKFEE 7L — b 0BT 2% ETOREKRPR s (K 11),

(2) PRIEERE T DIHBEDRHNEG

BENHRICMET 254D, 2RICAT7THVETVORERIE 707 7 A V2K 1212, BFZE5 %
Wil ECOWEBERHEOT 2 13 1287, F7 phase & L TP, S, Rayleigh MR TE, IH
PEHERLDEL ST VS, 1 RIGETI, 2RIGA T 7% LETNDORIIEM L 7208 (4-(4)Hi TR S
ZBWT 3 DORMEE T LVHIOWIEO M 21T9), MEIMEMERIZEEHGOEMEI LT Z LHEAT
X7,

(3) F2MPZEERE T DIHEDRENS

BREPEZZ20MICHNET 256D, 2RGRA 7 7H D ETNVOREWE 707 74 V&K 14 1C, EiF%EE
RS WIH L TORBEBEFEORT 2K 151278, 7% phase £ L TP, S, Rayleigh IDHERTE, WK
FENEHER LD E o T3, £/, Rayleigh P RADIRIEZFHESZ L3005, 2 RIGAT T LE
FLDKNIEM L 7208 (4-@E CHEEBANSICB W T 3 DOEE T LMD O #2179 ), & H
Mz 13 EWENS OEM S LT 2 L PR TE L,

NEofERZzELEDDE, ROFEBFZ 5, (1) WEPIEMIC L 2 I ONEHGOEMEIBEINT %, (i)
EIRALE DS A 0% ISR IO NINBIS DSEMEIC 72 5, (i) BRI EH 2%\ 13 £ Rayleigh J% A5 5k
T2,

(4) BEER R TORRE

BT, BIRMESCEEME RIS 2 2 W2 FE OB OB oM A K279 2 L1k
S THHMI S 2, BLEIE, KEFEDE2 S WIS 30 km OB (BEEREIHDS MR LT 3) 2H03,

9, BEPEF D ICHNET 25602 MK T 2, X 16 12 N ZNEEEASICE T 2 Zi#EE TOW
BEL2KThd 2, BREMDO/NZ L (A=30km) BEHSBLIH A IS 2 D B O IRIEIE
WIS %2 2 LRSI N, HERIDOWRIZ MG X 2B BIEEA EEHN o7, —17TH
TEDEHE 72 213 ERBEE O KB 23R < & 2 I S e,

R, BIRPFHEICMET 2500WE2Z KT 2, M 17 12 N2 EEEN I B T 3 &G oWz
UL 72MTH 5, BIREHENPAKEY (A= 130 km) BEEBNA T TNOMETCHOEMELIIVE Lo
72 E6E S WOIRIE & 2 DBHIGTH D OIRIESFIFLEIC 72 2 2 L 50, H3E S I DB BIETR D DEH T Rayleigh
WOHEND 2 EPHRTEL, BEDEVICK ST, HES HBDPZ DRGNS, Rayleigh I DY,
IRIE D IEFE 12/ S WL O Mkt I 28 A3 HL S iz,

BB, BIEDNE 2 0 MIALE T 256 OWIE 2 KT %, X 18 1& 2 N Z 3 BRIl /i & g BlibE s B
2 EEETORE ALK L ZKTH 5, BEREENSRKE W (A= 180 km) BEHSBL A I CHE
B XD DB HM L 72, EEI Z OBKES T Rayleigh O WIE, #RIEZ £3HEE 7 LVEITKR
ECRLDZEDPWHERTE, 7, HES EOBHET T OIRIEHEE S K & FBRE, &2 \WIXEZES K
IO RELRY, BRIGEOMGEFENIZEESEMERIZ DT ML 7,

DEFe02E, ROIEDVEZD, (a) LD S B CEFRDE C BIHEEL/N S WS, MM
X6 FTWHOHMIC R 5, (b) B 6 BCER?E CBREHAKE WA, B OIRIEA EE X
DRELS %2, (¢) BEDEVIC X 2 WEBOEMIEEBIRNE 20 I8h 2LAICHFICR %, (d) HidEs
BIHEVT 72 213 LRI O kB RE R 235 0§ 2 1A ic & 5
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near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5
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near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5 near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5
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2D no-slab model vertical

7 2RTASTRBULETIV, RSTALAOEFOERTOREIOZ 7L
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near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5
2D with slab model radial
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near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5
2D with slab model vertical
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BRTORETOT770I)LE (L :radial B, T

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

1D model 1D model
vel (radial component) t=20s vel (radial component) t=40s
kmB] I If L 1 | 1 1 I 1 ka]_ | | I | I I | 1
7 - % 7 ¥
50 | s - 50 $ 'y -
J/
100 4 -~ / L 100 4 .
150 T T T T T T T T T T T 150 T T T T T T /1 T T T T T
0 5 100 150 200 250 300 350 400 450 500 550 60d™Y o 50 100 150 200 250 300 350 400 450 500 550  Gog™MY]
10 -08 -06 -04 -02 00 02 04 06 08 1.0 10 -08 -06 -04 -02 00 02 04 06 08 1.0

normalized amplitude max_amp=2.05003E-02{m/s]

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

normalized amplitude max_amp=8.55492E-03[m/s]

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

1D model 1D model
vel (vertical component) t=20s vel (vertical component) t=40s
kmB.] I L I I I I I I I I kmﬁ] I L I L I I I I | I
7 § N
50 \ < o osod T \ s ) o
4
100 \\ F 100 -
150 T T T T T T T T T T T 150 T T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550  600<MlY] 0 50 100 150 200 250 300 350 400 450 500 550  600<MlY]
-1.0 -08 -0.6 -04 -02 00 02 04 06 08 1.0 -1.0 -08 -06 -04 -02 00 02 04 06 08 1.0
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normalized amplitude max_amp=7.39774E-03[m/s]
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near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

2D no-slab model
vel (radial component) t=20s
Il " L | L 1 1 Il

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

2D no-slab model

vel (radial component) t=40s

D I, ki) ... Yol (fadal component) 1-40s
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100 / F 100 A — -
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near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

normalized amplitude

2D no-slab model

max_amp=2.30284E-02[m/s]

normalized amplitude max_amp=8.54105E-03[m/s]

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

2D no-slab model

vel (vertical component) t=20s vel (vertical component) t=40s
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10 2 RERSTRBRUETI, RSTRLEBORFOBRTORSHE LOKREGEDORF v T3y

~ (L :radial 5%, T : vertical X%, &

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

2D with slab model
vel (radial component) t=20s
1 L 1 L 1 1 1

StERBH S 20 &, B 1 40 &),

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

2D with slab model
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2D with slab model
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normalized amplitude max_amp=1.16342E-02{m/s]

near(Okm from coast) intraslab(upper) (depth=54.9km) duration:5s, Mw:6.5

2D with slab model

vel (vertical component) t=20s vel (vertical component) t=40s
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middle(100km from coast) intraslab(upper) (depth=22.5km) duration:5s, Mw:6.5

2D with slab model radial

middle(100km from coast) intraslab(upper) (depth=22.5km) duration:5s, Mw:6.5

2D with slab model vertical
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12 2RFEASTHODETIV, ASTARLEOPERRTORE IO 7 LB (L : radial &2, T :

vertical %) o

middle(100km from coast) intraslab(upper) (depth=22.5km) duration:5s, Mw:6.5middle(100km from coast) intraslab(upper) (depth=22.5km) duration:5s, Mw:6.5

2D with slab model
vel (radial component) t=35s
L 1 1 Il

2D with slab model
vel (radial component) t=60s
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2D with slab model

2D with slab model

vel (vertical component) t=35s vel (vertical component) t=60s
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far(150km from coast) intraslab(upper) (depth=16.2km) duration:5s, Mw:6.5  far(150km from coast) intraslab(upper) (depth=16.2km) duration:5s, Mw:6.5

2D with slab model radial 2D with slab model vertical
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14 2RTERSTHBOETIL, ASTALBOREZNPERTORE SO 74 ILR (L : radial 5%,
T : vertical %) .

far(150km from coast) intraslab(upper) (depth=16.2km) duration:5s, Mw:6.5  far(150km from coast) intraslab(upper) (depth=16.2km) duration:5s, Mw:6.5

2D with slab model 2D with slab model
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far(150km from coast) intraslab(upper) (depth=16.2km) duration:5s, Mw:6.5  far(150km from coast) intraslab(upper) (depth=16.2km) duration:5s, Mw:6.5
2D with slab model 2D with slab model
vel (vertical component) t=35s vel (vertical component) t=60s
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15 2 RERSTHODETIL, ASTALADEZIINPERTORIME LDRIEEDORF v TV 3
w i (& :radial B9, T :vertical k%, & : StERMBHS 35 W&k, 6 :608E). (1) (FKRFH*
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v ITENERTH B,
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near(Okm from coast) intraslab(upper) (depth=54.9km)
duration:5s, Mw:6.5

s station:land(A=30.0km) s
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middle(100km from coast) intraslab(upper) (depth=22.5km)
duration:5s, Mw:6.5

s station:land(A=130.0km) s
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far(150km from coast) intraslab(upper) (depth=16.2km)
duration:5s, Mw:6.5

s station:land(A=180.0km) s
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radial %, % : vertical %) o

middle(100km from coast) intraslab(upper) (depth=22.5km)
duration:5s, Mw:6.5

s station:sea(A=10.0km) s
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CASE STUDY OF SEISMIC WAVE
PROPAGATION FROM THE EARTHQUAKES
OCCURRING IN THE SEA AREA BASED ON
NUMERICAL SIMULATIONS
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Abstract

In order to investigate the effects of source location and underground structure on seismic wavefield
in detail, we systematically study the changes of seismic wavefield for three different velocity structure
models in northeastern Japan by numerical simulations using finite difference method. For the source, upper
intraslab earthquake is assumed, and the station is put in the land area. In case of the close and deep source,
direct wave is dominant in the calculated wave and the waveform is simple, accompanied with later phases
of very small amplitudes. In case of far and shallow source, the later phases of S-wave and the Rayleigh
wave have larger amplitudes, waveforms becomes more complex, and the waveform duration becomes longer.
This result is comprehended based on whether the incident angle of the direct wave to the discontinuous
boundaries is high or low. For the evaluation of the source term of the shallow source far from the coastline,
the observed data at the land-area stations with large epicentral distances are not suitable, and the observation
at the sea-area stations close to the source is significant.
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