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Network
Station Station Name N.Lat | W.Long
ID | Name
NP [NSMP 8029 [AK:Anchorage;Tudor Elem Sch 61.174 | 149.850
NP INSMP (8049 |AK:Kodiak;Fire Dept HQ 57.791 | 152.406

NP [NSMP |8050 |AK:Kodiak Is;USCG AS Admin Bld 57.741 | 152.504

NP |NSMP |8051 |AK:Kodiak Is;USCG AS Hanger 1 57.737 | 152.504

NP |INSMP (8035 |AK:Kodiak;Chiniak Sch 57.614 | 152.234
NP [NSMP |AJKS Mt Kiliak, Eagle River, AK 60.242 | 149.276
AK |UAGI [FIRE Fire Island, AK 61.143 | 150.216
AK [UAGI [K220 AK: Anchorage;Kincaid Park 61.154 | 150.055
NP [NSMP |8037 Anchorage - NOAA Weather Fac 61.156 | 149.985
NP |INSMP (8021 |AK:Anchorage;Klatt Elem Sch 61.113 | 149.910
AK |UAGI |K210 |AK:Anchorage;Mears Jr HS 61.129 | 149.931
AK |UAGI |K204 |AK:Anchorage;Signature Flt Sup 61.176 | 150.012
NP |[NSMP |8039 [AK:Anchorage;FS 07 (new) 61.142 | 149.951
AK [UAGI [K221 AK:Anchorage;St James Ortho Ch 61.152 | 149.951
NP [NSMP {8007 AK:Anchorage;Intl Arpt 61.182 | 149.997

AK |UAGI |K222 [AK:Anchorage;Chapel by the Sea 61.088 | 149.837

AK |UAGI [K213 |AK:Anchorage;ASD Operation Ctr 61.113 | 149.859

NP |INSMP (8036 |AK:Anchorage;DOI OAS 61.178 | 149.966
NP |NSMP (8025 |Anchorage - BS Lutheran Ch 61.147 | 149.894
NP |INSMP [ALUK |Aluka Dr, Anchorage, AK 61.103 | 149.816
AK |UAGI |K208 |AK:Anchorage;Spenard Rec Ctr 61.176 | 149.922
NP [NSMP |8027 AK:Anchorage;St Fish&Game 61.161 [ 149.889
NP [NSMP |8041 AK:Anchorage;Turnagain ELMN 61.194 | 149.947

AK |UAGI [K211 |AK:Anchorage;HQ Fire Dept #12 61.149 | 149.858

AK |UAGI [K215 |AK:Anchorage;Rabbit Creek FS10 61.086 | 149.752

AK |UAGI [K205 [AK:Anchorage;ASD Data Proc Ctr 61.200 | 149.914

AK |UAGI |K214 |AK:Anchorage;O Malley FS08 61.123 | 149.768
NP |INSMP (8016 |AK:Anchorage;BP Bld 61.192 | 149.864
AK |UAGI |K212 |AK:Anchorage;BLM 61.156 | 149.793
NP |INSMP (2704  |AK:Anchorage;Old Fed Bld 61.219 | 149.894
AK |UAGI |K216 |AK:Anchorage;Glen Alps 61.098 | 149.687
NP INSMP (8038 AK:Anchorage;FS 01 (Central) 61.218 | 149.883
NP [NSMP |{8030 Anchorage - Police HQ 61.179 | 149.806
NP |INSMP |8026 AK:Anchorage;Baptist Ch Christ 61.209 | 149.829
AK |UAGI |K223 |AK:Anchorage;Gvt Hill Elem Sch 61.234 | 149.868
NP |INSMP (8028 |AK:Anchorage;Coll Gate Elem 61.193 | 149.782
AK |UAGI |K209 |AK:Anchorage;Scenic Prk Bib Ch 61.185 | 149.747
NP |INSMP (8011 |Anch - Russian Jack Spr St Pk 61.209 | 149.786
AK |UAGI |K203 [AK:Anchorage;St Christo Epi Ch 61.220 | 149.745
NP |INSMP (8046 |AK Anchorage - VAMC, FF 61.234 | 149.743
AK |UAGI [K217 |AK:Anchorage;Chugiak FS 61.396 | 149.516
NP |INSMP [AHOU |City Hall,Houston,AK 61.632 | 149.797
NP INSMP [AWPL |Wasilla Pub Lib,Wasilla,AK 61.583 | 149.441
AK |UAGI |PWL |Port Wells, AK 60.858 | 148.333
AK |UAGI |K218 |AK:Anchorage;PTWC 61.593 | 149.133
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#£3.2.1-2 Atkinson (2005) 2SGMPED 1ERLIZ FH 7= HI5E D56 I

Table 1
List of Earthquakes of M >4 with PSA Data at R <300 km

Depth
Day Mo Year nrec it (km) M m
13 4 1949 4 2 54 6.8
29 4 1965 8 2 60 6.7
14 2 1981 3 1 7 53 5.1
16 6 1986 8 4 35 5.5 5.1
5 3 1989 17 2 46 4.6 43
18 6 1989 13 2 45 4.5 4.1
12 9 1989 15 4 34 4.6 4.3
24 12 1989 4 | 18 44 43
2 4 1990 17 1 1 4.6 43
14 4 1990 17 1 2 4.9 4.6
25 4 1992 30 | 11 7.1
21 9 1993 2 1 6 6.0
3 1 1994 12 4 28 5.7 4.7
3 5 1996 17 1 4 5.1
25 6 1998 3 3 10 5.3 4.1
30 8 1998 5 3 10 6.2 53
1 9 1998 4 3 10 4.6 42
3 7 1999 20 2 41 5.8 4.9
11 12 1999 19 2 53 49 39
30 4 2000 16 3 10 54 4.7
15 5 2000 13 3 10 5.3 4.2
15 5 2000 12 3 10 53 42
10 6 2000 12 3 10 5.0 4.4
1 8 2000 22 4 41.3 4.9 4.5
11 1 2001 9 3 10 6.0 4.6
23 1 2001 10 3 10 5.5 4.2
23 1 2001 17 3 10 5.7 4.4
17 2 2001 7 3 20 5.0 4.6
17 2 2001 7 3 20 53 438
17 2 2001 7 3 20 6.3 6.4
28 2 2001 164 2 52 6.8
7 4 2001 20 4 32.1 42 39
10 4 2001 9 3 10 53 4.6
2 5 2001 6 3 10 5.4 4.3
10 6 2001 15 2 44.6 5.0 4.3
22 7 2001 8 2 50.3 4.1 3.8
20 10 2001 23 4 383 4.1 3.7
20 2 2002 14 3 10 5.1 4.2
17 8 2002 32 1 10 45 43
5 9 2002 10 3 20 5.2 49
21 9 2002 42 1 26.2 43 39
30 10 2002 9 3 20 5.0 4.2
3 11 2002 12 3 10 5.8 50
25 4 2003 50 2 313 4.6 4.1
1 7 2003 20 3 10 5.0 4.0
19 12 2003 15 3 10 54
17 3 2004 58 | 1.3 4.2

nrec, number of records; it, 1 for crust, 2 for in-slab (Puget), 3 for
offshore, and 4 for transition (Vancouver Island)
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Figure 2.  Distribution of Fourier spectra database
in magnitude and distance for crustal, in-slab, off-
shore, and transition events.
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Table 2
Coefficients of Regression (Equation 5)
f(Hz) c Cs cy b t 4
In-slab (Puget Sound) ry =40km rp, = 300 km
0.50 —2.027 1.670 0.178 —0.867 —0.00078
0.63 —1.842 1.411 0.141 —0.766 —0.0009
0.79 —1.698 1.420 —0.120 —0.668 —0.0013
1.00 —1.493 1.459 —0.236 —0.630 —0.0018
1.26 —1.262 1.384 —0.243 —0.667 —0.0022
1.59 —1.187 1.298 —0.291 —0.516 —0.0026
2.00 —1.042 1.233 -0.327 —0.549 —0.0029
2.51 —0.800 1.198 -0.220 —-0.771 —0.0031
3.16 —0.758 1.194 —0.095 —0.811 —0.0032
3.98 —0.765 1.164 —0.208 —0.658 —0.0034
5.01 —0.559 1.084 —0.253 —0.961 —0.0034
6.31 -0.375 1.028 —0.283 - 1.317 —0.0033
7.94 —0.426 0.967 —0.329 - 1.351 —0.0034
10.00 —0.356 0.994 —0.391 —1.475 —0.0035
12.59 —-0.327 0.956 —0.441 —1.854 —0.0027
15.85 —0.020 1.111 —0.442 =3.115 —0.0013
19.95 —0.629 0.759 —0.492 —2.765 —0.00044
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(3.2.1-3)

772 L. D<10kmTiX, D=0km& %, F£7o. YIIPHHEL, SEHE. ki s 02 £ 3
I RET D B RN FE [em/s?]. B KIEEE [em/s]. TR EES% DNNE FEJLE A7 L [em/s?]
TH D, a. hab. hsiaw b, d, cFEFEE TH V| el EEFEEIFEE)TH D, £72. ¢
T4 MERETHY . 2B SOV A MEEOFEHEEZCoE £ L. Vs400~600m/s D HAE
Vs600~800m/s D JEAE | Vs800~1000m/s D HAE | Vs 3000m/sF [ O Hi R 5ol | JHKAE R FED
FAZ IS S TR | TR HOARR | TTURE AR O BLI R D V1 MR D FEEIME Z T £ 3., Csoos
Cr00n Cooov Cso00. Civ Cuy C& #E¥,

#3.2.1-512 KFEHET L— b O IR R O i KINEEE & i KR E O [BR AR A | K3.2.1-
612, 7 4 U BT L— b ORI IR O e KON & g JORE D[RR R E Z . #3.2.1-7
[ZREPET L — b ORI R O IR S E A7 bV ORGSR A, £3.2.1-812, 714U
BT L — b ORISR O N IR E AR MV O RRRE A R, £ X3.2.1-41C
7 L— MEHIGE & AT 7 AR O GMPED i & BEFE D HFZEIC KX D GMPE & D iz 7R,

INHORERTIE, LT L—FDORTZTHNMEL 7 L — FEHE O RREENIEL O
BHmazb o2&, FMUBFERSTIEAZ7TAMEBEO AT L — NEHE L #HESH L~V
MRENWZEPR RSN TS, £, T — FHMEICHT 227 THMMEOLIZ, 7—4
Ty FOEBRFERI OFEHEZ AW AICE. & RIMEECINEEISE A7 ML OFE
BB BN T, KIFEET L — b TIE2.8~29(F, 74 VBT L— P TiELS5~1.665 & 7
STW5D, —FH, MWw7~740FHEEETIZ, A7 7AMEL 7L — MEHEE S, Z<EO
iz RE, REETLV—bFOFER 7 4 VBT L — CAKREEY, ETFEE b REL

o TW5h,
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#3.2.1-4 1E#E (2010) SGMPEZ K 5 72 DI H W2 KIEPET L — b+ O HEHER HE D% ¢
1 KEESV— FoOEEIHEOHET(RET)

R P M, MEAERLZ M My WS | Uy, Hw
£ TH/B |8 4 kn B4 dyne-cm__| 47" | e |
19891 11/21 3:25 0.0 | 7.1 I=PBIX DM 7.4 11,36x10%7 1 sub_|Har,
1993 1/15} 20:06! 109 1"| 7.5 (SN E 7.6 | 3. 00x10% i sla j3Cfk23)
1994] 10/4| 22:22! g 5°| 8.2 (AL M ME] 8.2 | 9 gox 0% i sla  [3C#k24)
1994] 12/28] 21:19] 32 3*| 7.6 |=FEipiR 7.7 1 4. 00x 107 | sub j3CHR25)
1995 1/7)  7:37: 47.8 | 7.2 VA FERIEMM 6.9 {3 133%10* | sub illar.
1996f 9/11} 11:37: 52.0 | 6.4 |8k-FfHiF 6.1 {1.97x10* ! sla [Har,
19991 5/13|  2:59; 106.0 | 6.3 [g#st ) 6.1 {1 72%10% ! sla (F-net
20008 1/28! 23:21; 58.5 | 7.0 URACEEM 6.7 i1.21x10% ! sla IF-net
2003f 5/261 18:24; 7g.8"| 7.1 IErskMap 7.1 | 6.50%10% | sla }3CHR26)
2003] 9/26!  4:50% 49 4°| 8.0 |+ HiEE 8.2 {n 20x10% | sub I3XCk27)
2003 9/26 6:08 21.0 1 7.1 i+Bimak 7.3 §1.15%10% i sub iF-net
2003 9/27 5:38; 34.0 | 6.0 {+BEm A 6.0 i1,16x10% | sla_[F-net
2003; 10/8; 18:06: 51.4 | 6.1 (+EEmHh 6.6 {9 83x]10% ; sub_|F-net
2003} 10/31} 10:06: 33.3 | 6.8 |FURULATH M 6.7 1 1,42%10% | sub_jF-net
2004! 11/29f 3:32; 48.2 | 7.1 {HK LM 7.0 3 36102} sub {F-net
2004} -12/6! 23:15! 45.8 | 6.9 USRS 6.7 | 1, 41102 | sub_!F-net
2005] 8/16] 11:46: 41 1°1 7.2 LRI 7.1 { 5 62x10% | sub iI;ﬂ_ﬁZE)
2005} 9/21} 11:25! 102.9 | 6.0 |E#%E&fHF 6.0 | 1.23%10% | sla [F-net
2001; 12/2} 22:01i 121.5 | 6.4 & FWREM 6.4 i 5 34%10% 1 sla [F-net
2008 5/8 1:45! 50.6 | 7.0 {KIEMIE S A | 6.8 | 1 97x10% | sub iF-net
2008] 7/19] 11:39) 31.6 | 6.9 (MAWIE BN 1 6.9 | 2 39%10% i sub_[F-net
2008;  7/24|  0:26; 106.9'| 6.8 [¥FURILH 6.9 {2 89%x10% i sla_§3Xik29)
2008 9/11 9:20¢ 30.9 | 7.1 {+EsEH 6.8 | 1. 97x10* i sub F-net

#3.2.1-5 #E#(2010) "GMPEZ RO D= DI W=7 4 U U iE 7 L — b O VR H#UE O

B

£2 74VEVESLV— OEKRMEORET(RET)

RREEE g My HiEpAEREIT Mw My WS | My, Mw
£ 1 B/Q B4yt km B dyne-cm | 47" | oitH |
1996: 10/18] 19:50f 37.7 | 6.4 {fFE{tit 6.6 | 1.00x10* | sub jHar.
1996§ 10/19{ 23:01} 37.0 ! 5.5 IHmMH 5.7 | 4.16%10* | sub |lar.
1996: 10/19{ 23:44} 34.0 | 6.9 |AMAEHEH 6.7 | 1.43x10% | sub iHar.
1996 10/20 6:17f 37.4 | 5.3 {HE#H) 5.5 | 2.39%10* | sub _|Har.
19961 12/3] 7:17f 38.0 i 6.7 |HAm#EH) 6.7 |1.23x10% | sub (Har.
1997! 3/16] 14:51 9.1 5.9 {Tmitdbdim 5.6 { 2. 97x10™ sla [F-net
1998} 12/16 9:18{ 24.1 i 5.6 | KK EBRIR M 6.1 | 1.85%10* | sla [F-net
1999} 17241 9:37} 40.0 i 6.6 |F-T&SHHi 6.5 | 6. 58%10%” | sla (F-net
1999; 8/21 5:331 65.8 | 5.5 KLk 5.6 | 2 79%10** | sla (F-net
2000f 6/25 15:34! 36.0 i 6.0 {KMEEEFRIM 6.0 ! 1,13x10% | sub {F-net
2001i 3/241 15:27f 46.5 | 6.7 {&E-riud 6.9 | 2.98%x10%* | sla . |3Cdk30)
2001 4/25{ 23:40f 39.3 | 5.7 IRy 5.7 1 4.00x10* | sla_[F-net
2002 1174} 13:36f 35.2 i 5.9 {H @M 5.6 | 3.64x10%" | sla [F-net
2004 9/5{ 19:07} 19 92°! 7.1 {&Or¥E M 7.3 19.80x10% | sla_ I3CHR31)
2004 9/5{ 23:57] 15 9% 7.4 {ROVEBFTA 7.4 1 1.80%]07 | sla [3CHR31)
2004 9/6 5:30f 36.9 i 5.9 {RUrELSHEN 5.7 { 3.82x10* | sla [F-net
2004 9/7 8:20{ 41.0 | 6.5 {R{FFLMEHEN 6.5 1 6,00%10%° | sla [F-net
2005! 5/31f 11:04{ 28.6 i 5.8 {KEEEMHEM 5.7 1 4,38x10* | sub_[F-net
2006¢ 3/27} 11:50f 34.8 { 5.5 {H M 5.5 1 2 12%10** | sla {F-net
Mo, Mw DIBELE 72 C Vv D XD BTE PR S
**sub ji7 L — MEERHE, sla XX 7 7AHIR Har.i% Harvard K50
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#3.2.1-6 £ (2010) RO 72 KEPET L — b O Wgi#ER 3 0 fe KR FE & i KOE FE o [E]
Jiv R $
#3 KEETVL— FOEERMEORKMGEE & BIGEE R RER

o bui a A sun Fsia b d co €700 ¢y ¢ e Ca00 | Csm e error
P Radial 0.531 | 0.417 | 0.572 | -0.00307 | 0.0140 |-0.657 | -0.787  —0.628 | -0.602 | -0.749 - - 0.318 | 0.210
PR Transverse 0.528 | 0.418 | 0.581 | -0.00319 [0.0145 [-0.659 | -0.804 -0.627 | -0.608 | -0.729 o 0.327 | 0.210
PYEER: Vertical 0.467 | 0.347 | 0.703 | -0.00451 | 0.0080 |-0.306 | —0.433 | —0.299 | -0.250 | -0.328 - | - 0.324 | 0.222
[ Eqkigi el - Radial 0.522 | 0.690 | 0.808 | -0.00305 | 0.0055 |-0.452 | -0.538 -0.465 [ -0.412 | -0.424 | -1.036 | -0.620 | 0.307 | 0.217
Sk Transverse | 0.509 | 0.685 | 0.802 [ -0.00311 |0.0055 [-0.342 [-0.421 -0.356 | -0.298 |-0.313 [-0.904 | -0.538 | 0.310 | 0.219
| bR Vertical 0.472 | 0.493 | 0.639 | -0.00321 [0.0025 |-0.152 [ -0.204 | —0.153 | -0.123 [-0.173 [-0.599 | -0.252 | 0.302 | 0.209

BREE | _a A Fsta b d ) €700 cq cir cin Sy | Cam e error
P 3R Radial 10.480 | 0.417 [ 0.570 | -0.00277 | 0.0085 |—0.394 |-0.523 | —0.364 | —0.340 | -0.486 - - 0.320 | 0.211
P &h: Transverse [70.474 [ 0.299 [ 0.416 | -0.00262 | 0.0065 |-1.599 |-1.842 | —L.608 [ -1.520 | -1.508 = | = 0.344 | 0.239
P& :Vertical | 0.414 [ 0.324 [ 0.438 | -0.00349 |0.0065 [-1.077 |-1.188 —1.071 | -1.034 | -1.070 - 1 - 0.294 | 0.201
AR : Radial 10.499 | 0.459 [ 0.586 | -0.00261 [0.0020 [-1.192 |-1.429  -1.249 [-1.119 [-1.003 | -1.831 | -1.368 | 0.289 | 0.201
A HkGERE M Transverse | 0.481 | 0.553 | 0,651 [ -0.00252 [0.0020 [-1.208 |-1.427 | -1,274 [-1,123 [ -1,019 | -1.861 |-1.454 | 0.294 | 0.208
SRR Vertical | 0.474 | 0.194 | 0.307 | -0.00198 [0.0025 [ -1.018 | -1.148 | ~1.026 | -0.988 | -0.970 | -1.387 | -1.040 | 0.260 | 0.175

#3.2.1-7 EJE (2010) WSRO 7 4 U E MY L — b OWIER MR O i RONE & K

QIR R EY o
=4 74 VVEET L — N OUHET S OB E & BOOEE o BIRRE

AR RE a B cup Aeta | b d | ¢ ¢ 100 c1 cn o € 3000 Cs00 Ca00 e | error
PiF#:Radial 0. 606 1. 377 1.493  -0.003461 0.0140 | -2.724 | -3.016 |-2.729 | -2.662 | -2.633 = = = 0.385 | 0.267
P# ¥ i Transverse 0.632 1. 479 1.603 | -0. 003539 0.0145 | -3.094 |-3.433 |-3.097 | -3.032 | -2.995 = = = 0.390 | 0.265
P T :Vertical 0. 594 1. 389 1.536 | -0.004479 0.0080 | -2.638 | -2.828 | -2.663 | -2.536 | -2.509 = = = 0.380 | 0.280
kEEIEM - Radial 0.518 0.496 | 0.596  -0.003614 0.0055 | -0.220 |-0.556 |-0.224 |-0.162 |-0.079 |-0.935 [ -0.371 | -0.543 | 0.287 | 0.154
SHERRE M : Transverse | 0.522 0. 524 0.612 | -0. 003807 0.0055 | -0.248 |-0.588 | -0.250 | -0.194 | -0.115 | -0.980 | -0.388 | -0.635 | 0.294 | 0.154
| AR :Vertical 0. 532 0.454 | 0.565 | -0.003925| 0.0025 | -0.607 | -0.858 | -0.624 | -0.530 | —0.424 | -0.978 | -0.747 |-0.995 | 0.277 | 0. 151
B RHAE a fsup Roa | b d | ¢ C100 o1 cu ci €000 €500 Cano e | error
Pyfi:Radial | 0.612 | 1.378 | 1.443 | —0._00180 | 0.0085 | -4 365 | —4.540 | -4.399 | -4.260 | -4.126 | - - - | 0.350 | 0.259
P : Transverse 620 1. 645 1.708 | =0.00179 | 0.0065 | -4.948 | -5.215 | —4.983 | -4.82 -4. 691 = - = 0.381 | 0.267
Pl :Vertical 576 1. 422 1.489 | -0.00251 | 0.0065 | -4.192 | -4.246 |-4.222 | -4.11 -4. 035 = = = 0.331 | 0.257

490 | 0.463 | 0.506 | -0.00242 | 0.0020 | -1.380 | -1.638 | -1.422 | -1.245 | -1.090 | -1.994 | -1.533 | -1.788 | 0.278 | 0. 158
486 | 0.488 | 0.512 -0.00230 | 0.0020 | -1.382 | -1.601 |-1.435 |-1.253 | -1.075 |-2.015 | -1.563 | -1.788 | 0.284 | 0. 167
492 | 0.333 | 0.375 -0.00121 | 0.0025 | -1.656 | -1.780 | -1.679 |-1.592 | -1.479 |-2.016 | -1.699 | -1.925 | 0.238 | 0. 149

Ak gHEME ‘Radial
£fkpilEH : Transvorse
2AEER ] :Vertical

olele|o/ole
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#3.2.1-8 FEjE (2010) 23RO KFEHET L — b OWEIERHE O NEEISE A ~7 R v DE

IR %k

#£5 KFEEZL—bOFERRMEOMEERE A2 b roEIj R
(_EE::Radial, “Et:Transverse, T Et: Vemcal)

A e (L hsta b d o o | €1 ey e Cano | Cso
0.07_| 0.569 . 801 0.929 | -0.00346 | 0.0085 | -0.693 | -0.593 [-0.660 |-0.711 |-0.757 | -1.194 | -0.739
0.10 | 0.596 .780 | 0.91 -0.00359 | 0.0110 | -0.704 | -0.688 | -0.668 | -0.712 | -0.769 ' -1.306 | -0.801
0.15 | .535 . 688 | 0.807 | -0.00348 [0.0070 | -0.229 | -0.370 | -0.228 | -0.180 | -0.257 | -0.844 | -0.390
0.20 | 0.512 .614 | 0.727 | -0.00308 | 0.0050 . 121 | -0. 097 . 092 ,213 | 0.129 |-0.455 | -0.048
0.25 | 0.516 | 0.561 0.677 | -0.00274 | 0. 0040 . 083 |-0.172 | 0.035 . 191 . 126 -0.531 | -0.096
0.30 | 0.503 0.477 0. 604  -0.00263 | 0. 0035 ). 248 | -0. 011 0. IB8 0. 368 0.312 ' -0.407 | 0.082
0.40 | 0.492 | 0.588 | 0.698 |-0. 86 |0,0025 |-0.053 |-0.339 |-0.134 | 0,085 | 0.070 [-0.771 [-0.174

.50 | 0.487 | 0.524 | 0.634 | -0.00157 [0.0025 | -0.042 |-0.336  -0.136 | 0.091 | 0.162 -0.713 | -0, 144
0.60 | 0,463 | 0.441 | 0.544 | -0.00180 | 0,0020 | 0.209 | -0.069 | 0.116 | 0.330 | 0.442 | -0.531 | 0. 10

.70 | 0.471 .414 | 0.516 | -0. 4 | 0.0020 L 111 | -0.183 | 0.020 L 218 . 382 ' -0.603 | 0.00:

.80 | 0.473 . 316 | 0.431 | -0. 1 . 0020 | . 491 | -0.555 | 0.09

.90 | 0.475 . 325 | 0.444 | -0, 50 | 0.0015 | .411 | -0.639 | -0.00
1.00 | 0.483 14 | 0.435 | -0.00204 | 0.0015 T0.374 | -0.714 | -0.029 |

.50 | 0.50 0.396 | -0.00229 | 0. 0020 112 -0.986_| —0. 266
2.00 | 0.53 0.438 | -0.00258 | 0. 002 -0.372 | -1.355 | 0. 760

2.50 | 0.55 770.401_| -0.00279 | 0.001 0,601 | -1. 462 | -0.963
73,00 | 0. 274 | 0.377 | -0.00282 | 0. 002 0,989 | -1.810 | =1.291 |
4. 00 0.207 | -0.00248 | 0. 0030 -0.782 | -1.635 | 1. 080
5.00 0.134 | =0, 00203 | 0. 0030 ~1.205 11,082 | -1,503

T how | B d e Caco | S50
0.07 __0.888 | -0.00348 |0.0090 -0.615 | -1.017 | -0.592
0. 10 . 0.876 | -0.00365 |0.0095 -0.486  -1.008 | -0. 551
0.15 0.822 | -0.00372 |0.0070 -0.101 | -0.650 | -0. 252

0.20 0.734 | -0.00334 | 0. 0050 .078 | -0.452 | —0. 108
0.25 0.657 | —-0.00288 | 0.0035 . 267 | -0.367 | 0.050
[ 0.30 ) | 0.611 | -0.00249 |0.0035 .287 | -0.438 | 0.043
0. 40 5 |_0. 529 =0.00194 | 0. 0020 0.224  -0.645 | -0.049
0.50_ 70.606 | -0. 00211 |0.0025 [0.316 | -0.567 | 0.032

60 1 0.00210 | 0. 0020 | 0.406 -0.579 | 0.054

70 0. 580 | =0.00179 | 0. 0020 | 0.223 |-0.861 |-0.212

. 80 0.582 | -0. . 0020 1 =0.003 | -1.053 | -0. 457

.90 0 0.531 | -0. . 0015 | 0.243 | -0.851 | -0.235
1.00 | 0.468 | 0.444 | 0.532  -0. . 0020 . 0.173 [ -0.914 | -0.305 | 0.
150 | 0.470 | 0.413 | 0.494 | -0.00180 | 0.0015 .053 | -1.023 | 0. 362
2. 00 . 48 0.533 | 0.617 | -0.00169 | 0.0015 -0.486  -1.528 | -0. 853

50 | 0.490 | 0.496 | 0.553 | =0.00222 |0.0010 0,534 | -1.576 | -0.893

.00 . 4T .37 0. 436 | -0.00247 | 0.0010_ -0.388 | -1.363  —0.676
4.00 | 0.498 | 0.200 | 0.272 A -0.00275 |0.0015 | ) |-0.403 | -1.339 | -0.691 | 0.
5.00 . 569 087  0.181 | -0.00279 |0.0015 |-0.902 ! -1.810 |-1.179

T a hos | e | b d Cur | Cawo | Csm

0.07 | 0.516 | 0.624 | 0.800 | -0.00432 | 0.0025 [-0. |-0.273 [-0.677 | -0.262 | 0.35

10 0.611 | 0.761 | -0.00393 | 0.0025 =0. 1-0.172

15 0.488 | 0.628 | -0.0031 0.0020 |

20- 0.496 | 0.606 |-0.00280 |0.0035

0.424 | 0.534 |-0.00236 | 0.0035
0.458 | 0.537 |-0.00196 | 0.0040
.458 | 0.564 | -0.00113 | 0.0040
.403 | 0.499 | -0.00131 | 0.0045
.329 | 0.412 | -0.00141 | 0.0045
-325 | 0,404 | -0.00112 | 0.0015
.2 . 313 | -0.00083 | 0. 0040
37 . 277 | -0. 00086 | 0. 0040
.17 0.253  -0.00101 | 0.0030
.043 | 0.144 | -0.00128 | 0.0025
_0.171 | 0.259 |-0.00117 | 0.0020
0.061 | 0.152 | -0,00152 | 0.0020
-0.033 | 0.026 | -0.00174 | 0.0020
-0. 167  -0.092 | -0.00173 | 0.0025 'l. 186  -0.
-0.278 | -0.191 | -0, 00161 |0.0040 |-1.406 |-1.592 |-1.419 |-1.374 |-1.315 '-1.762 | -1.368 | 0.291 | 0. 180
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F$3.2.1-9 £ (2010) R D7=7 4 U U MET L — b O HEIEAHE O hNiE

URRNEIR R

LI E AT b

®6 74V EVETL— FOMERBROMEIEIEE R 2 b A-OEIHERL

(EE%:Radial, FE::Transverse, T B¢:Vertical)
fsta biksiad ) €100 €| ¢en €| €wow | € | Com e | error
58 | 0.691 | -0.00420 | 0.0085 | -0.312 | -0. 639 | -0. 241 "—ﬁ,'s:ici'- -0.353 | -0.583 | 0.324 | 0.156
0.665 | -0.00480 | 0.0110 | -0.351 | =0.706 | 0,332 | -0. 364 | -0.297 53 | -0.425 [ -0.668 [ 0.330 | 0.157
1 0.0070 | 0.057 | -0.275 0,154 | - -0.224 | 0.319 | 0.138
L0050 | 0.289 | -0.035 . 404 .023 | 0.306 | 0.

. 0040

. 483

0. uoas_ E

Sid/d

-0
] 420.
1 0.590 | C =0.
. 632 | 0.352 ={
), 0.676 _ 0.434 | 0.432 | -0.(
0. 593 0.333 =0. . 5 |
0.721 0. 309 =0. -3.433 | -3.024 | -3. 150 5
| Vil g b | Cioe | Caon €300 e error
0.5 ~0.00462 0. 0.8 0.381 =057 [0.335 [ 0.160
.51 =0. Maﬁl .914 | -0.311 | -0. 566 . 33 . 155
. 44 = ‘(, 01 | 0.091 | -0.125 L 32 . 156
. 43 =0. -0.535 | 0.086 _-0.104 . 158
37 ={ -0.454 | 0.171 | 0.022 311 | 0.154
421 - -0. 520 . 096 | -0. 089 321 | 0.153
] 3 K

. 00180 | 0.(

. 00141
0-80 0,483 | 0.6 . 00078 |
| 0.90 | 0.449 64
.00 L 461 | 0.67
.50 | 0.505 | 0.65
0. 558 | -0. 00531
0.579 | -0.00488
0.351_| -0.00362
0.432 | -0.00347
0. 408 | -0.00317
0.316 | -0.00284
0.353 | -0.00212 |
0.317_| -0.00209 ;
0. 33 =0. 00160 . 0045 | -0. 3 -0. 457 5
0.382 | -0.00111 . 0045 | -0. € -0. 805 A
0.439 | -0.00091 | 0.0040 | -0.898 | -1.039 . 184
0.420 | -0.00054 _ 0.0040 | -0.935 | -1.059 . 187
0.433 | -0.00018 0030 | -1.051 | -1.166 5
0. 260 . 00083 0025 | -0.996 | -1.113 L
5 5 1 Q. 0. 146 146 | 0.0020 | -1.29 -1.397 5
2.50 .584 | 0.17 0. 183 127 0020 | -1.833 | -1.88 . 174
73,00 0.610 | 0.251 | 0,233 103 0.0020 | -2.200 | 2,234 172
4. 00 . 662 | AiDI 0. 067 0022 | 0.0025 | -2.416 | -2.438 . 160
500 | 0.702 | 0,092 0, 070 0.00020 ' 0. 0040 | -2 834 | -2 835 . 158 |
Zhao et al.(2006)
- e EPR: T UELBTL— b — — B - 8 (2006) <2 FLARE
3 — AW KFRTL— Kanno et al.(2006):< 5 b LA R
£ - T : e
&,
< 1000 3 1000 5
-
=
-
& 100 100
X
5 SRR ] SR
8 [ : & Radial | | %Y [Vertical |
P i " . Y frics
= 0.1 1 0.1 ! 0.1 1 0.1 1
= E#HEM T [sec] BE#EM T [sec] B ER T [secl BE# @MW T Isec)
(a) Mw74, BFEES 60km, Bif@REEEE (b)) Mw74, BIRES 35km, WEREE
60km D 2 7 7 HIER BE 35km 7 L— hEER MR

15 AAFFE & BEEOHFROMEEISE A7 b Lo EREREX O LL#(Vs600~
800m/s @ ELARFE Y ITHIIE)

XA 7L — MEHE L 2T T HNHIEDOGMPED # & BEFE D HF 5

[X]3.2.1-9 &% (2010)
X 5 GMPE & @ il
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(5) Skarlatoudis et al. (2013)

Skarlatoudis etal. (2013) 1%, =— VDL HAIALH TR 77 L— FRHMIE & 27 7 Nl
BOGMPE% |, QEZMEK T L2552 & TRdZ, £3.2.1-101CGMPEZ KR D 5 7=
W=D L — MNEHEE AT TAMEL | K3.2.1-10I 2 b OHEDOE R Z RT,
F 7o, QD fEIkS T & K3.2.1-111ZR T,

Skarlatoudis et al. (2013) 725 V)72 GMPEIZ .

+C4(1- ARC)*H (h—h,)

+C4r (1-=ARC)*H (hy —h) f (h,R) (3.2.1-4)
+C5; ARC*H(h—hy)+Csy ARC*H (hy —h) f (h,R)

+C61S +C5,SS + ¢

THbD, Z I, YiERMEE R RKEE S L < IXEH10.01~4F> D 5% 5= O LN £

JGEART v ThD, £T-, HIZ~ES A FORT v 7T, h0=100kmTdH %5, f(h,R)

(N

if 60km <h<80km

0 if R<205km

(205-R)/150 if 205km < R<335km

1 if R>355km,

f(h,R)= or , (3.2.1-5)

if 80km <h<100km

0 if R<140km

(140-R)/100 if 140km < R<240km

1 if R>240km

Thd, FEOIEKITIOT, MITE—A Y b~ 7 =F =2—F, RIZER. EHE. NIERERES,
ARCIEZE M TO, B »72L ZATITH D,
SiZsoil (CZ 7 &) ® & 17T, SSidsoft-soil (DZ 7 AX) D& X1T, TS DE ZIFOT
b D,
T & 345km~60kmDIE N7 L — FHUE O 5 A 1X.
logY =¢;+¢,(M-5.5)+C3logR

+C4(1-ARC)(R—R¢)+C4 ARC(R-R¢) (3.2.1-6)
+C51S +C5,SS + ¢

ZHWD,
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Skarlatoudis et al. (2013) AGMPEZ R H - DICH W= —7 D 7 L — [ Hl
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Table 1
Earthquakes Used in the Present Study

Id  Origin Time (yyyy/mm/dd hhemmessss)  Latiwde (") Longitude (°)  Depth (km) M, CR*® Source!
1 1994/05/23 06:46:12.00 35.5409 24,6968 68 6.1 0 IsC
2 2003/04/29 01:51:20.20 36.9395 21.7314 66 5.1 1 ISC
3 2003/09/13 13:46:21.68 36.6910 26.8488 134 52 0 CYG
4 2004/03/28 14:54:38.26 35.5700 22.9900 55 47 1 HRVD
5 2004/11/04 06/22/37.56 35.9633 23.1454 70 5.2 0 1SC
6 2005/08/01 13:34:58.92 36.6092 26.6775 127 4.8 0 EGE
7 2005/11/20 21:20:56.50 35.0332 27.2676 50 4.6 1 IsC
8 2006/01/08 11:34:54.64 36.1853 23.4037 67 6.7 0 THE
9 2006/05/11 01:47:47.61 36.1256 23.3697 72 4.5 0 IsC

10 2006/05/15 04:22:39.87 35.7490 25.9830 68 4.7 0 EGE

11 2006/07/09 03:12:54.22 36.4597 27.2451 118 4.6 [¢] IsC

12 2006/12/02 10:26:54.60 34,7687 26.8962 52 4.7 1 IsC

13 2007/02/03 13:43:22.10 35.8092 22.6367 47 54 1 EGE

14 2008/01/06 05:14:20.18 37.2569 22,7037 84 6.2 0 ISC-NEIC

15 2008/03/28 00:16:19.90 34,7922 25,3423 49 5.6 1 IsC

16 2008/06/18 01:58:42.90 37.6700 22,7800 83 5.1 0 ISC

17 2008/07/15 03:26:34.70 35.8500 27.9200 56 6.4 1 ISC

18 2008/09/16 02:58:39.80 36.6900 24,0300 137 4.5 0 1sC

19 2008/11/04 12:05:43.50 36.1900 23.3500 68 4.5 0 IsC

20 2010/07/16 08:11:05.30 36.776 27.008 163 5.2 0 THE

21 2011/02/25 21:33:29.90 36.645 27.011 118 4.4 0 THE

#CR: () for in-slab events, 1 for interface events.

*Data source definitions: THE, Seismological Station of Aristotle University of Thessaloniki; EGE, EGELADOS
temporary seismological network deployed in the Southern Acgean arca, coordinated by the Ruhr—University of
Bochum (Germany) and operated by a large working group involving University of Thessaloniki, National
Observatory of Athens, Technical University of Chania (Greece), Istanbul Technical University (Turkey), University
of Hamburg and GeoForschungszentrum Potsdam (Germany); ISC, International Seismological Centre; HRVD,
Global Centroid Moment Tensor database; NEIC, National Earthquake Information Center.

Figure 2.  Acceleration- and velocity-sensor recording stations
(see legend for symbols) and spatial distribution of the analyzed
earthquakes, including their corresponding fault-plane solutions.
White stars (black and white focal mechanism plots) correspond
to epicenters of in-slab earthquakes, while black stars (gray and
white focal mechanism plots) depict epicenters of earthquakes clas-
sified as interface. The white square and diamond denote the loca-
tions from two additional earthquakes used for result evaluation (see
corresponding text). The color version of this figure is available
only in the electronic edition.
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Figure 5. A schematic presentation of the main patterns of wave propagation for intermediate-depth events in the Hellenic are, along a
profile parallel to the subduction direction. The main geophysical features affecting the wave propagation (high-Q subducted slab, low-Q
mantle wedge, and so forth) are also depicted. The color version of this figure is available only in the electronic edition.

[¥3.2.1-11 Skarlatoudis et al. (2013) A% FH V7= Qfilf D fE 1% [X 4
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5);-}*&~ . [
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Figure 15. Predicted spectra for M = 6.7 with (a) h; = 66 km
and (b) 4, = 120 km for NEHRP C (soil) site conditions and in-slab
events. The spectra are calculated for two hypocentral distances,
one at zero epicentral distance (above each hypocenter, left panels)
and one at Ry, = 250 km (right panel). The corresponding predic-
tions for the 8 January Kythera intermediate-depth earthquake
(Boore et al., 2009; Bea09, Atkinson and Boore, 2003; ABO3,
and Zhao er al., 2006; Zea06) are also shown for comparison.
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(6) Zhao et al. (2016)

Zhaoetal. (2016) 1%, 20124F L TIZAARTE 72 2 7 7 NHEIZ X 547100 FREFL#k 2 UL
£ 1. GMPEZ {ERk L 7=,

#3.2.1-112, AT T HNHIEDGMPEDAERL D 72 DI W o iR FE R 4, [X13.2.1-1312, &
7 7T AHEDOGMPEDIER DI DICHWIZHEDE— X v b~ 7 =F 2 — R &g L
SLOMBBLIOE— AV b7 =F 2— FEEEER L OMERE =T,

Zhao et al. (2016) (X, A7 7HNHMEDOGMPEDEFREZ FD X HicEF vk Lz,

fsL (M, hy) =g hy
+{csumi +Cgp o (M —Mg,)? if m <m, (3.2.1-7)
Cop 1M +Cop o (M —My)? +dgp (M —my.) if m>m,

T2, SLIFA T THIRICEHT AR TH D Z L ARTIRT T, iILiF B OMEZ R IRT
Thd, £7, bseldWrEg Ltk ShilC BT 248 csui&esnld~ 27 =F =2 — PR, dsuid
M=71LV RER~T=F2a— FOHMBIZHNT L~/ =F2—FMETH 5,

Zhao et al. (2016) 23\ 7=GMPEIZ,

loge (Vi j) = fmsL + 9s. 108 (1 j) + 9sp L loge (X j +200.0)
+es1 % j +OsLaXi j TeSLXij +¥sL (3.2.1-8)
+loge(A)+ & j +7;

BLO
Hi
loge( ] Sij T (3.2.1-9)
Yiij

Thd, 22T, VigRiFEHOHBICLDJEB OV A MBI 2 HAIMEE G L < 3= E
BS% DN FE IR B AT MV THALIIENMEE CTH 5,

FTo. elTIEMIEDOPREER, IXWrE R, T ER g TR R gsirlTE FHEE
IR LHBMBERTH D, VIZKILNTET 55 5T, e'stiT KT Z 18 DA 7GR 3 D K-
HREEXVICHE A SN2 IEMMEERTH D, SGTHBEBRNOIESSE T, pidEMOIES X
Thd, £72. rijlk,

i =X,j + EXP(C +C,Cpy) (3.2.1-10)
Thbd, TZIZ
m: ifm <C
sz{ ! 1 | Toma (3.2.1-11)
Cmax if mi> Cmax

3.2.1-18



TH D, 7277 L., Cmaxld. Zhaoetal. (2016) (2 kD, F£7-. FEFHMEDOREHEsLuIT.

0 if h<<50

=€ 3.2.1-12
OsLa SLH{o.ozh—l.o if h>50 ( )

Th o,

[43.2.1-141Z, Zhaoetal. (2016) 7 A T 7 NHIEDGMPE% K 5 & TIZH W IR HERE O
ET NV ERT, #£3.2.1-12% %3.2.1-1312Zhao et al. (2016) MR- A F 7 NH#MllE D GMPED
[T FRE 4 . #3.2.1-14(CZhao et al. (2016) 12X D5 AT 7 AHEDGMPED ¥ A FNFE L O
A FPEOEREFZEZ KT, £z, K3.2.1-15121%, Zhao et al. (2016) 2R D =2 T 7 NHIE

DGMPEIZ X DI ERNE AT VO fl &R,

7<3.2.1-11 Zhao et al. (2016) 73 A2 7 7 NH1IEE O GMPED {ERL D 7= ¥ 12 H v 7= Hiuils F Bl
Table 1

Site Class Definitions Used in the Present Study and the Approximately Corresponding
NEHRP Site Classes (BSSC, 2000)

Site Class Description Natural Period Vgap Calculated from Site Period ~ NEHRP Site Classes
SCI Rock T<02s Vo > 600 A+B+C
sCIl Hard soil 02T <045 300 < Vg3 £ 600 C
SC III Medium soil 04 <T <0.65s 200 < Vg3 <300 D
SC 1V Soft soil T>206s Viap <200 E+F

NEHRP, National Earthquake Hazards Reduction Program.
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Figure 1.  (a) The distribution of earthquakes used in the present
study with respect to fault depth and moment magnitude and (b) the
distribution of strong-motion records with respect to source distance
and magnitude.

[X13.2.1-13 Zhao etal. (2016) 73 A T 7 N HIEDGMPED ERL D 7= 12 AW T HIEE D E — A v
f~7=Fa— W LRI LOEBBLPE— A N~ =Fa—R&
IR EERE & O BfR
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Figure 2.  (a) The definition of volcanic path for four cases and
(b) the horizontal and slant volcanic distance. The color version of
this figure is available only in the electronic edition.

[X]3.2.1-14 Zhaoetal. (2016) 728 2T 7T HNHEDGMPEZ KD 5 & T ICH W zEREOET
V%

#:3.2.1-12 Zhao et al. (2016) 23:RD 7= 2 T T HNHIE D GMPED [AIFIRE (£ D1)

Table 6
Model Coefficients, Part |

T (s) € €511 CsL2 ds. bsi. 851 SsLL ey
PGA  =5.30119 1.44758 037625 042646 0.01826 —1.98471 1.12071 =0.01499
0.01  —5.28844 1.45400 038099 042075 0.01826 —1.96360 1.03278 —0.01503
002 -527568 1.46625 039101 040055 001826 —1.91839 094715 —0.01517
0.03 -5.26822 1.49246 041976 036433 001826 —1.89271 0.93420 -0.01567
0.04 —5.26293 1.50129  0.45746 032072 001826 —1.87260 097168 -0.01616
005 —5.25882 1.51051 048601 030000 0.01826 —1.85351 1.01492 —0.01676
0.06 —5.25547 1.51380 0.50311 031147 0.01826 —1.83395 1.06854 —0.01722
0.07 -5.25263 151111 050704 032673 0.01826 —1.81345 1.13401 -0.01752
0.08 -5.25017 1.50406  0.50004 034289 001826 —1.79189 1.20364  —0.01768
0.09 —524801 149423 048071 035921 001826 —1.76931 1.25808 —0.01772
0.1 —5.24607 148300 045759 037000 0.01826 —1.74581 130112 —0.01768
0.12 =524271 145559 041355 040606 0.01826 —1.73746 1.39137 —-0.01742
0.14 —5.23988 144277 037828 043450 0.01826 —1.74463 1.47084  —0.01700
0.15 —=523861 143314 036308 045000 0.01826 —1.74972 150784 —0.01676
0.16  —5.23742 143253 034919 046055 0.01826 —1.76259 1.54326 —0.01649
0.18 —5.23525 143710 032464 048439 0.01826 —1.78989  1.60985 —0.01594
0.2 -5.23331 144781 030358 050900 0.01826 —1.82110 1.67146  —0.01537
025 -5.22921 1.48260 0.26174 055500 0.01826 —1.90412 1.80738 -0.01395
0.3 —5.22585 151881 0.23036 0.59300 0.01826 —1.98439 192242 —0.01261

035 -522302 1.55291 0.20580 0.62500 0.01826 —=2.05756  2.02102 —-0.01139
0.4 —5.22056  1.58443 0.18597 0.65200 0.01826  -2.12282 2.10642 -0.01029
045 -521839 1.61360 0.16960 0.67500 0.01826  -2.18047  2.18097 —0.00931
0.5 —5.21645 1.64075 0.15585 0.69500 0.01826  -2.23118 2.24651  —0.00843
0.6 -521310 1.69020 0.13405 0.72900 0.01826 -2.31475 2.35602 —0.00694
0.7 —5.21026  1.73450 0.11757 075600 0.01826  —2.37885  2.44331 —0.00574
0.8 -520781 1.77474 0.10476 077800 0.01826 242769 251391  —0.00477
0.9 -5.20564 1.81162 0.09458 0.79600 0.01826 -2.46450 2.57166 —0.00398
1 -520370 1.84561 0.08636 0.81200 0.01826 -2.49170 2.61931 —0.00333
1.25  =5.19959 192015 007173 0.84100 0.01808 -2.52758  2.70638 —0.00215
1.5 =5.19624 198274 0.06258 086100 0.01786  —=2.53359  2.76244 —0.00142

2 =5.19095 2.08214 0.05327 0.88400 0.01718 -2.49565 2.82205 -0.00067
25 —5.18684  2.15841 0.05036 090000 0.01628 —2.42623 2.84475 —0.00039
3 —=5.18349 222046 0.04536 090000 0.01549 -2.34726 2.84988  —0.00030
3.5 =5.18065  2.27406  0.04536  0.90000 0.01489  -=2.27002 2.84667 —0.00026
- =5.17819 232307 0.04536  0.90000 0.01458 —2.19947  2.83992  —0.00021
45 =5.17602  2.37009 0.04536  0.90000 0.01459 -2.12528 2.82802 —0.00021
5 =5.17409 237009 0.04536 090000 0.01459 -2.02646 2.82521 -0.00021
mg. = 6.3.
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#:3.2.1-13 Zhao et al. (2016) 2RO 7= 2 F7 7T NHIFE O GMPED [alI@ {44k (£ D2)
Table 7
Model Coefficients, Part 2

Period (s) ey, esin b 5, A M o T or

PGA -0.00340  -0.00050 -9.880 0.2320 0.1437 0.1470 0587 0457 0.744
0.01 —0.00331 —0.00050 -9.513 0.2289 0.1398 0.1328 0.587 0458 0.745
0.02 -0.00345  —-0.00050 —9.266 0.2183 0.1260 0.1443 0587 0465 0.749
0.03 —0.00391 —0.00050 -9.332 0.1874 0.0616 0.0660  0.588 0480 0.759
0.04 -0.00454  -0.00050 —9.508 0.1233  -0.0171 =0.0171 0.599  0.521 0.794
0.05 =0.00510  =0.00050 -9.729 0.0721 =0.0633  =0.0731 0.607 0555 0.823
0.06 -0.00552  -0.00050 -9.966 00270 -0.1010 =0.1196 0.623 0584 0.854
0.07 -0.00588 -0.00049 -10.226 —0.0062 -0.1468 -0.1601 0.638 0.600 0.876
0.08 -0.00615 —0.00048 —10.551 00157 —0.1448 —0.1243  0.651 0598 0.884
0.09 -0.00635 -0.00048 —10.807 0.0509 -0.1267 -0.0729 0.662 0585 0.883
0.1 -0.00652 —-0.00048 —11.022 0.0956 -0.0932 —0.0146 0.674 0567 0.881
0.12 =0.00660  -0.00049  —11.365 0.2004  —0.0088 0.0825 0.689 0534 0.872
0.14 -0.00652  -0.00051 =11.730 0.3037 0.0893 0.1715 0.692 0504 0.856
0.15 -0.00647 -0.00052 -11.880 0.3428 0.1360 0.2093 0.696 0486 0.849
0.16 -0.00636  —0.00053  —12.056 0.3740 0.1775 02412 0697 0465 0838
0.18 -0.00614  —-0.00056 —12.420 04270 0.2531 0.2990 0.704 0430 0.825
0.2 -0.00590 -0.00059 -12.785 0.4630 0.3201 0.3459 0713 0406 0.821
0.25 -0.00526  -0.00067 -—13.635 0.5086 0.4530 0.4423  0.711 0.385  0.808
0.3 -0.00468  —0.00075 —14.381 0.5078 0.5488 0.5178  0.684 0365 0.775
0.35 =0.00415 -0.00083 -15.035 0.4971 0.6171 0.5760  0.665 0.371 0.762
04 —0.00369  —0.00091 —15.616 0.4807 0.6663 0.6224  0.657 0383 0.761
0.45 -0.00327 -0.00099 -16.138 04616 0.7011 0.6598 0.647 0.391 0.756
0.5 -0.00290 -0.00107 -16.613 0.4422 0.7256 0.6907 0.640 0403 0.756
0.6 -0.00227 -0.00124 -17.453 0.4054 0.7529 0.7380 0.633 0412 0.755
0.7 -0.00178 -0.00139 -18.181 0.3734 0.7625 0.7723  0.632 0432 0.766
0.8 -0.00139  -0.00154 -18.825 0.3462 0.7612 0.7974 0.635 0438 0772
0.9 -0.00109 -0.00166 —19.403 0.3236 0.7538 0.8162 0636 0438 0.772
1 -0.00086 -0.00178 —19.928 0.3048 0.7428 0.8301 0.636 0439 0.773
1:25 -0.00052 -0.00199 -21.058 0.2703 0.7083 0.8504 0.635 0444 0775
1.5 -0.00043  -0.00213 -21.996 0.2483 0.6726 0.8573 0.645 0448 0.786
2 -0.00070  -0.00225 —23.488 0.2253 0.6107 0.8499  0.633 0425 0.762
25 -0.00127 -0.00219 -24.647 0.2154 0.5640 0.8276  0.607 0413 0.735
3 -0.00198 -0.00207 —=25.597 0.2115 0.5261 0.7991 0.582 0407 0.710
35 -0.00271 =0.00193 -26.410 0.2098 0.4977 0.7678 0.562 0395 0.687
4 —-0.00341  -0.00180 -27.132 0.2088 0.4769 0.7359 0540 0381 0.601
4.5 -0.00421 -0.00170 -27.793 0.2077 0.4622 0.7041 0.526  0.367 0.641
5 -0.00500 -0.00158 -28.313 0.2067 0.4527 0.6722 0522 0378  0.645
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Table 8
Within-Site and Between-Sile Standard Deviations
SC1 scn SC I SC IV
Period (s) 51 Ts1 OsT1 052 Ts2 IsT2 O53 753 o513 54 Ts4 Os5T4

PGA 0398 0.511 0648 0417 0449 0.613 0409 0431 0594 0415 0422 0.592
0.01 0397 0.517 0651 0417 0450 0.614 0409 0431 0594 0415 0418 0.589
0.02 0395 0518 0652 0417 0449 0613 0408 0431 0594 0416 0425 0.5%
0.03 0389 0537 0663 0418 0449 0614 0409 0430 0593 0417 0422 0593
0.04 0387 0572 0.691 0420 0456 0.620 0413 0428 0595 0420 0431 0.602
0.05 0387 0586 0702 0422 0479 0.639 0409 0429 0592 0422 0439 0.609
0.06 0397 0613 0730 0416 0507 0.656 0401 0449 0602 0423 0445 0614
0.07 0403 0633 0750 0412 0532 0673 0394 0456 0603 0420 0473 0.633
0.08 0413 0.643 0765 0412 0555 0.692 0389 0455 0599 0423 0491  0.648
0.09 0422  0.631 0759 0412 0568 0.702 0391 0475 0615 0427 0518 0.671
0.1 0429 0.626 0759 0418 0566 0.704 0394 0507 0642 0426 0559 0.703
0.12 0440 0614 0755 0429 0570 0713 0428 0548 0695 0445 0576 0.728
0.14 0441 0613 0755 0435 0597 0739 0433 0507 0667 0442 0561 0714
0.15 0450 0.602 0752 0440 0599 0.743 0420 0490 0.645 0440 0555 0.708
0.16 0452 0599 0750 0444 0597 0.744 0424 0494 0651 0437 0552  0.704
0.18 0454 0599 0752 0447 0601 0749 0446 0500 0670 0436 0553 0.705

0.2 0462 0590 0749 0450 03596 0747 0441 0491 0660 0432 0562 0.709
0.25 0474 0555 0730 0470 0601 0763 0459 0450 0.643 0432 0507 0.666
0.3 0472 0532 0711 0475 0557 0.732 0437 0499 0663 0432 0489 0.653

0.35 0468 0.505 0688 0478 0518 0705 0444 0532 0692 0432 0463 0.633
04 0457 0479 0663 0484 0488 0.687 0453 0546 0709 0416 0466 0.624
0.45 0450 0461 0644 0477 0479 0676 0477 0529 0713 0408 0461 00616
0.5 0445 0451 0633 0470 0471 0.665 0472 0495 0.684 0409 0467 0.620
0.6 0448 0436  0.625 0460 0467 0.655 0459 0470 0657 0407 0434 0.594
0.7 0440 0430 0615 0460 0464 0653 0461 0473 0.660 0403 0430 0.589
0.8 0441 0427 0614 0460 0456 0647 0457 0457 0646 0407 0454 0610
0.9 0435 0431 0612 0456 0466 0.652 0449 0439 0628 0408 0456 0.612

1 0427 0440 0.613 0448 0466 0.647 0442 0442 0625 0408 0462 0616
1.25 0413 0440 0.603 0442 0476 0.649 0428 0432 0608 0412 0444 0.606
L5 0416 0449 0.612 0448 0473 0651 0418 0461 0622 0418 0443 0.609
2 0409 0441 0601 0437 0462 0.636 0406 0472 0623 0413 0439 0.603
25 0.398 0425 0.582 0429 0427 0606 0387 0484 0620 0414 0427 0.595
3 0390 0396 0556 0423 0407 0587 0369 0447 0580 0412 0431  0.596
35 038 0386 0545 0410 0401 0574 0376 0434 0574 0402 0413 0.576
4 0377 0373 0530 0410 038 0564 0362 0406 0544 0394 0391  0.555
4.5 0360 0364 0512 0412 0373 0556 0368 0.383 0531 0385 0366 0.532
S 0361 0359 0509 0447 0322 0551 0381 0316 0495 0380 0324 0.499

Subscripts 1, 2, 3, and 4 with ¢ and 7 denote site classes.
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Figure 16.  Predicted rock-site spectra for slab events with M, 5-8
and a depth of 30 km at a source distance of 30 km. The color version of
this figure is available only in the electronic edition.
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(7) Ibrahim et al. (2016)
Ibrahimetal. (2016) 1X., HARTHRA LI-HEANME, 7L — MEAHE, 27 7 NH#E %2 Xt
S L LT, RKEELRREMOGMPEZBIJE L7z, g & Lz RS o 8 H135~308 T
H»H%, GMPEILX, FD2lY 2#&E 2 T\W5,
log;o A=b—log;,(X +¢)—kX (3.2.1-13)
log;g A=b—log;( Xeq —kX¢q (3.2.1-14)
T 2T, AR KRR F X e RN, X(km) (3 BT fe A R Xeq(km) L 25 (M EE VR EREE C &
Do Flo, bIXEFEMEO~ VS =F 22— NHET, clf,

¢ =0.0028x10%Mw (3.2.1-15)
Thon, ki, FHMEORRLZRTHT,

k=0.002 (3.2.1-16)
Th b,

201 VAR HUAL H 7 RO PR I EE O 35 AL €=39.55kmE L7z, Z OfEIZIMw=8.3D & = O T,
Mw>83D A, sMEE XL, 2 ERE I AR50 (Sietal,, 2015 TH S,
Flo, v/ =F 22— FHIZ
b=aMW+hD+ZdiSi+e+g (3.2.1-17)

EEITH, 22T, Dkm)IFEFREE T, SUEH I — &5 T, HuSNHE, 7L — FRHE,
AT THAHEBEDO L Z1TH D, 7o, dIFEHERZ. a, h, d, elXEFRFRETH 5,
[X]3.2.1-161Z, GMPEDERIZ W= BARDHEDO B R & X B = X L fER X OKiK-netf# ]
RAETRT, i, #£3.2.1-1512. GMPEDAERIZ W HIE % 7R3,

#3.2.1-161C, GMPE®D [Al)F{R %% . [X3.2.1-171C, Ibrahim et al. (2016) T X % H17% P9 1=
BIOT U — MEHEL 2T 7NHMEOGMPED K Z R, K&V | RKEE, i KEN &
b, HENHEN R RKELS, 7L — MEHIEL A7 7AMEBIZIZIFE LN L b b,
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Figure 1.  Epicenters (black stars) and focal mechanisms of the
earthquakes used in this study. The focal mechanisms were obtained
from the Global Centroid Moment Tensor (CMT) project. Black
triangles indicate the KiK-net station sites.

[43.2.1-16 Ibrahim et al. (2016) AGMPEDERRIC Wz HARDHMIEDE R & A B = X L
B L OKiK-netfi Il m

#:3.2.1-15 Ibrahim et al. (2016) AAGMPED {ERIZ V72 B A D H &
Table 1

Earthquake Data Used to Develop Long-Period Ground-Motion Prediction Equations and Reference Source Model Used to Estimate
the Fault Distance (FD) and Equivalent Hypocentral Distance (EHD)

Origin time Longitude Latitude Depth Earthquake
Number Earthquake (yyyy/mm/dd hh:mm) ) ) (km) M, Type Reference Source Model

1 Western Tottori 2000/10/06 13:30 13355 E 3527N 11 6.7 Crustal Iwata and Sekiguchi (2002)
2 Geiyo 2001/03/24 15:58 13271 E 3412 N 51 6.8 Intraplate  Yagi and Kikuchi (2002)

3 Miyagi-Oki 2002/11/03 12:37 142,14 E 3889 N 46 6.4 Interplate  EIC Seismological

Note Number 128

4 Miyagi-Oki 2003/05/26 18:24 141,68 E 3880 N 71 7.0  Intraplate  Aoi er al. (2003)

5 Northern Miyagi 2003/07/26 07:13  141.17 E 3840 N 12 6.0 Crustal Hikima and Koketsu (2004)
6 Tokachi-Oki 2003/09/26 04:50 14408 E 4178 N 42 83 Interplate  Koketsu er al. (2004)

7 Chuetsu 2004/10/23 17:56 13887 E 3729 N 13 66 Crustal Horikawa (2005)

8 Western Fukuoka 2005/03/20 10:53  130.18 E 3373 N 9 6.6  Crustal Asano and Iwata (2006)

9 Miyagi-Oki 2005/08/16 11:46 14228 E 3815 N 42 7.2  Interplate  Wu er al. (2008, 2009)

10 Chuetsu-Oki 2007/07/16 10:13 13861 E 3755 N 17 6.6 Crustal Irikura (2008)

11 Ibaraki-Oki 2008/05/08 01:45  141.61 E 3622 N 51 6.8  Interplate  Nagoya University (2008)*
12 Iwate-Miyagi Nairiku  2008/06/14 08:43  140.88 E 39.03 N 8 69 Crustal Suzuki ef al. (2010)

13 Northern Iwate 2008/07/24 00:26  141.64 E 3973 N 108 6.8 Intraplate  Suzuki er al. (2009)

14 Suruga Bay 2009/08/11 05:07 13850 E 3478 N 23 6.2  Intraplate  Suzuki and Aoi (2009)

15 Tohoku 2011/03/11 14:46 14286 E 3810 N 24 9.1 Interplate Y. Yokota er al. (2011)

16 Iwate-Oki 2011/03/11 15:09 14278 E  39.84 N 32 74 Interplate  JMA

17 Ibaraki-Oki 2011/03/11 15:15 14126 E 36.11 N 43 7.9 Interplate  Satoh’

18 Northern Nagano 2011/03/12 03:59 13860 E 3698 N 8§ 63 Crustal Takeda (2011)

19 Eastern Shizuoka 2011/03/15 22:31 13871 E 3531 N 14 6.0 Crustal IMA
20 Miyagi-Oki 2011/04/07 23:32 14192 E 3820 N 66 7.1 Intraplate JMA

JMA, Japan Meteorological Agency.
*Research Center for Seismology, Volcanology and Disaster Mitigation, Graduate School of Environmental Studies, Nagoya University (2008).
Source model information obtained from T. Satoh (personal comm., 2012).
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7$3.2.1-16 Ibrahim et al. (2016) 25 H A D HIE DO FLEk % H TR & 72 GMPED [ElF £ 4L

Table 2
Resultant Regression Coefficients a, h, d, and e and the Values of ¢ (i.e., the Standard Deviation of the Estimate)
D
Ground Motion M, Distance Measure a h Crustal Interplate Intraplate € €
PGV <75 FD 1.0061  0.0063 0.00 -0.6530  -0.5251 -4.5889 0.24
PGD <75 FD 1.1099  0.0064 0.00 -0.6019  -0.5994  -5.0980 0.25
PGV <75 EHD 1.0491  0.0047 0.00 -0.5844  -03964  -4.8037 0.23
PGD <75 EHD 1.1382  0.0049 0.00 -0.5430  -0.4718 -5.2189 027
PGV 275 FD 0.3800  0.0063 0.00 -0.6530  -0.5251 0.2708  0.33
PGD 275 FD 0.4437  0.0064 0.00 -0.6019  -0.5994 0.1893 033
PGV 2735 EHD 08174  0.0047 0.00 -0.5844  -0.3964 -3.1746 042
PGD 275 EHD 0.9277  0.0049 0.00 -0.5430 04718 -3.6307 041
PGV, peak ground velocity and PGD, peak ground displacement.
a) 10° ; b) 10° ¢ -
( ) Mw 7.0 ( ) E Mw 7.0
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Figure 12.  Long-period GMPEs of crustal, interplate, and intraplate earthquakes with a reference magnitude of M, 7.0 and a reference
depth of 20 km for long-period (a) PGVs versus FDs, (b) PGDs versus FDs, (¢) PGVs versus EHDs, and (d) PGDs versus EHDs.
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(8) Montalva et al. (2017)

Montalva etal. (2017) 1%, F U OILAIALK THAE L T IR DO AKERL Sy DIGE AT kv
DGMPEZ B3 LT-, 7 — % ~X— AL, 20104EMaule i ZE (Mw 8.8) <°20144IquiquetiiE (Mw
8.1). 20154 IllapelifE (Mw 8.3) % F{p473HIEIC K 53774508k Th 5,

JREANT PAOPREIZTTRNTEIN TN D,

H(Z|0) = SAT) =6, + fioumee + Foam + fevenvaeptn + fsite + frapa (3.2.1-18)

fsource =0,4C, + fmag(MW) (3.2.1-19)

0,(My, —(C, +4C,)), if My, <C, +4C,

frnae (M) = 3.2.1-20
mag (M) {GS(MW —(C,+4C))), ifMy>C,+4C, ( )

foath =[5 T G4Fevent + 63 (Myy —7.8)]xIn(R +Cy exp(y(Myy —6))) + R (3.2.1-21)
1:event/depth [910 +911(m1n(zh9120) 60)] event (3.2.1-22)

(PGAIOOO ’VS 30)

51te

Wm
v (3.2.1-23)
=1 +bln| PGA gp+C (V—SJ » 1 Vs30< Vi B
lin
O, In| — Vs |, bln Vs , if Vs30< Vi
Viin Viin
x 1000, lfVS30>1000 3.2.1-24
> Vg3, ifMy <C;+4C, e
max(R,85) .
(‘94 +6 In (TD XFpaas 1 Feyene =1
r(R)= (3.2.1-25)

max(R,100) .
(915 + 916 In (4—0)j x I:FABA> if Fevent =0

T2 pZ|O) PR, ZIEE S, ORERARER . SAILIHEE E 5% O N S R R S
RV B RINGEFE CHALIZE DMEE, MWEE—A Y b~ =F 22— K, ZJIBERES T
HALTkm, RIZZ L — FMEMEOSR S, WEEEREE T, X7 7RO LE . RIRER.
PGA1000/%Vs30231000m/s D & & D dg KANEE O RAE, FeyentlT A 7 7HMBEDO L 1T, 7

L— FHEDO L 20TH D, frapa®HEIL, HIMTL, Fild LI ARHADOHAIZOTH S,

ACy, 6, C4, Vi, b, ¢, and niL, WIMDEE A F L 7-BC HydroE 7 /L7 b EBEEH S 515545
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Th o,

[X]3.2.1-181Z, Montalvaetal.(2017) "GMPEZ RO L DIZHW=F U D7 L — FREHIE &
AT TAHMBOE—A L h~ T =Fa—NEHEHEELOBRBLOE— AV F~v T =F 2 —
NEBBFERERES EOBEKREZRT,

#:3.2.1-161Z. Montalva et al. (2017) N F U D7 L — FEHEL 2T THNMIEOLEE A
WSRO T2 EFR I A R T, Fo, X3.2.1-1912, Montalvaetal. (2017) (2 X 2 X 7 7 NHIE

D GMPE D ] % 7= 9,
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#:3.2.1-17 Montalvaetal. (2017) N F VD7 L — FHH#IE L 2T 7 RHEO R Z WV Tk

¥ 7o [a] i AR
Table 1
Model Coefficients
Number of
Period (s)  Data Points L] 04 05 0y L] 05 Oy L ty 0z T $xs sy
0.00 3657 587504 080277 -0.33487 -1.75360 0.13125 -=0.00039 -0.73080 4.53143 0.00567 101495 047462 056436 0.39903
0.02 3657 597631 0.84132 -0.28055 -1.77011 0.12246 -0.00039  -0.73869 4.57416 0.00565 1.03738 047632 057188 0.40261
0.05 3658 745297 103131 -0.03954 -2.03336 008332  0.00000 069849 456071 0.00848 131034 053776 0.57850 039720
0.075 3656 8.04760  1.03437 -0.01295 ~-2.10610 008013 -0.00010 -0.65336 4.36639 0.00922 148158 056188 0.59937 0.38524
0.1 3652 7.76085 1.07565 0.00758 -1.99371 0.07303 -0.00079 -0.55051  3.90923  0.00630 165619 0.52707 0.63410 038365
0.15 3654 617192 117061  0.010491 -1.58654 0.05482 -—0.00268 -0.42997 3.06236 0.00559 1.93944 050642 0.63022 0.39930
02 3657 483403 1.20531  0.17968  —1.29711  0.05250 -0.00338 —0.53088  3.50113  0.00320 2.08901 044619 061699 041782
0.25 3682 442688 137607 0.22912 -1.18774 0.02995 -0.00355 -0.58086 3.62816 0.00182 225003 045040 0.58609 043277
0.3 3673 4.57009  1.34991  0.15593  —1.24896  0.03866 -0.00245 =0.66281  3.87634 0.00213 2.28339 042549 057014 044123
0.4 3643 398311 137954 001671 =1.13377  0.04683 —0.00208 =0.72244 403388  0.00069 231409 042945 0.54796 045157
0.5 3591 486034  1.51950 0.18348  —1.38020 0.03822 -0.00002 =0.79644 431418 0.00065 233333 043334 049113 045476
0.6 3634 4.67510  1.66663 021968 —=1.35362 002524  0.00000 =0.90120 475197 0.00087 223422 044599 049078 045219
0.75 3614 430862  1.85625 029783  —=1.30800 0.00995  0.00000  -0.89829 470452 —0.00031 205217 046723 048213 045553
1 3685 357339 181217 024372 -1.23082 003605  0.00000  -0.87331 456020 —0.00101 163506 050143 045955 043828
1.5 a7 292216 203469 022521 -1.18750 0.02769 -0.00010 -0.94686 4.83343 0.00010 0.69338 051633 042573 042297
2 3648 239780 2.04340 027383 -1.16319 004011 -0.00033 -0.90845 4.55029 000109 -009762 050688 040179 040377
25 3583 1.64148  1.BBOBT  (.18740 -1.06544 0.08310 -0.00121 -0.80518 4.13415 0.00035 -034932 051465 (0.39825 038489
3 3525 1.66483  1.90504 0.13268 -1.12678 0.09404 -0.00088 -0.81689 4.18978 0.00073 -033270 050365 038493 037384
4 3283 0.90565 L.71178 001380 -1.07620 0.13838 -0.00062 -0.87331 450907 0.00084 -041321 045311 0.35579 0.37020
5 3102 061234 1.59359 0.06465 —1.13080 0.15259  0.00000 -0.87800  4.56386  0.00068 -042395 043900 034991 037674
6 2921 032672 1.69184 032368 -1.15734  0.12421 0.00000 —0.88436 4.55837 0.00137 -0.38760 042084 032048 037173
1.5 2780  =024140 171126 060252 -=1.14070 0.10951  0.00000  -0.98803 508282 0.00167 -0.32638 041701 0.29895 0.36349
10 2473 -096314 167160 077621 =1.09295 0.11344  0.00000  -1.05008 549692 —0.00070 -0.25811 038372 0.28454 036173
Period (s) - o 0 o5 06 o AC) et ACiigoniiy Via b n c c [
0.00 0.83845 1.0988  —=1420 09969 =1.000 0.4 0.200 =0.300 865.1 -1.186 1.18 1.88 10 72
0.02 0.84618 1.0988  —1420 09969 =1.000 0.4 0.200 =0.300 865.1 =1.186 1.18 1.88 10 72
0.05 0.88409 1.2536 =1.650  1.1030 =1.180 0.4 0.200 =0.300 10535  =1.346 1.18 1.88 10 72
0.075 0.90867 14175 =1.800  1.2732 =1.360 0.4 0.200 =0.300 10857  =1471 1.18 1.88 10 72
0.1 0.90944 13997  —1.800  1.3042 —1.360 0.4 0.200 —-0.300 10325  —1.624 1.18 1.88 10 72
0.15 0.90171 1.3582 =1.690 1.2600 =1.300 0.4 0.200 =0.300 877.6 —=1.931 .18 1.88 10 72
0.2 0.86853 1.1648 —1.490 1.2230 =1.250 0.4 0.200 =0.300 7482 -2.188 1.18 1.88 10 72
0.25 0.85654 0.9940  -1.300 1.1600 -1.170 0.4 0.200 =0.300 6543  -2.381 1.18 1.88 10 72
0.3 0.83713 0.8821 =1.180 1.0500 =1.060 0.4 0.200 =0.300 587.1 -2518 .18 1.88 10 72
0.4 0.82982 07046  -0980  0.8000 —0.780 0.4 0.144 =0.300 503 —-2.657 1.18 1.88 10 72
0.5 079737 05799  -0.820  0.6620 —0.620 0.4 0.100 =0.300 4566  =2.669 1.18 1.88 10 72
0.6 0.80265 0.5021 =0.700  0.5800 —0.500 0.4 0.074 =0.300 4303 -2.3599 1.18 1.88 10 72
0.75 0.81134 03687  =0540 04800 -0.340 04 0.042 =0.300 4105 =2.401 1.18 1.88 10 72
1 0.80914 0.1746  =0340 03300 -0.140 04 0.000 =0.300 400 —-1.955 1.18 1.88 10 72
1.5 079168 =0.0820 -0050 03100 0.000 0.4 =0.058 =0.300 400 —1.025 1.18 1.88 10 72
2 076249  -0.2821 0.120 0.3000 0.000 0.4 =0.100 =0.300 400 -0.299 1.18 1.88 10 72
2.5 0.75605  -0.4108 0250  0.3000 0.000 0.4 =0.155 =0.300 400 0 1.18 1.88 10 7.2
3 0.73593  =0.4466 0300  0.3000 0.000 0.4 =0.200 =0.300 400 0 1.18 1.88 10 72
4 0.68480  —0.4344 0.300 0.3000 0.000 0.4 =0.200 =0.300 400 0 .18 1.88 10 72
5 067609 —0.4368 0300  0.3000 0.000 0.4 =0.200 =0.300 400 0 1.18 1.88 10 72
6 0.64653  —0.4586 0300  0.3000 0.000 0.4 =0.200 =0.300 400 0 1.18 1.88 10 72
7.5 0.62881  —0.4433 0.300 0.3000 0.000 0.4 =0.200 =0.300 400 0 .18 1.88 10 72
10 0.60243 —04828 0.300 0.3000 0.000 0.4 =0.200 =0.300 400 0 1.18 1.88 10 72

Figure 3.  Response spectra obtained for a fore-arc site with V3, = 300 m/s for an interplate carthquake. PGA, peak ground accel-
eration. The color version of this figure is available only in the electronic edition.
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(1) Allen et al. (2017)

Allenetal. (2017) 1%, kAR AFHETHRAELLET—A LV b~ =F 22— RR7.1~9.50O M E
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THHE., TUX—7 A4 ZHE) 2T,
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Figure 2.  (a) Global distribution of epicenters and rupture types
for earthquakes used in this study. Subplots show the detailed dis-
tribution of earthquakes in (b) the southeast Asia and the southwest
Pacific region; (c) South America; and (d) the Kuril-Aleutian island arc
region. The numbering of epicenters is consistent with the event index
in (E) Table S1, available in the electronic supplement to this article.
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Figure 7.  Orthogonal regressions for other offshore rupture types.
Relationships are shown between earthquake magnitude M, and
(a) rupture length L, (b) rupture width W, (c) rupture area S, (d) maxi-
mum slip D, and (¢) average slip D,,. () Length—width scaling is
also shown together with 1:1 L-W scaling (gray dashed line). Where
applicable, the Strasser et al. (2010; S10 intraslab) scaling relations are
shown for in-slab carthquake ruptures, as well as the Wells and Copper-
smith (1994; WC94 58) relationship for crustal strike-slip ruptures.

Average Slip (m)

Magnitude Length (km)

[%3.2.2-2 Allen et al. (2017) 2RO 7=HRDO T L — NS DHEDE— R h~ 2 =F =
—FEWBESLDOMFKR, TE—AL b~ =Fa2— FELWERL OBK, £— X
Vvl =Fa—REWBRBEEOMR, T—AY b~y =Fa— RERgRKRTA
DEEDOMBE, T—AL b~ =Fa—RLEEHTRDELOMEK, BE S &
g & o BIfR

#:3.2.2-1 Allen et al. (2017) RO MR D7 L — FELA O HEO WG X T A — % OFH{L

Rif o [a] J A %k
Table 5
Rupture-Scaling Coefficients for Other Offshore Earthquake Rupture Styles
Type a SE, b* o, M,, Range

Length: logL = a + b x M,, (km) Inslab -3.03 004 063 014 73-83
Outer rise  —2.87  0.04 0.08 7.4-8.2
Strike slip  -2.81  0.05 0.15 7.2-8.7

Width: log W = a + b x M, (km) Inslab -1.01 003 035 0I5 7.3-8.3
Outer rise  —1.18  0.04 0.08 7.4-8.2
Strike slip  —1.39  0.06 0.17 7.2-8.7

Area: log S = a + b x M, (km?) Inslab -3.89 006 096 019 7.3-83
Outer rise ~ —3.89  0.08 0.11 7.4-8.2
Strike slip  -4.04  0.08 02 7.2-8.7

Maximum slip: log Dy, = a + b x My, (m)  Inslab -4.73 005 071 021 7.3-8.3
Outer rise ~ —4.58  0.08 0.14 74-82
Strike slip  -4.39  0.08 021 7.2-8.7

Average slip: log D, = a + b x M, (m) Inslab -4.81 0.06 066 022 7.3-83
Outer rise ~ —4.70  0.08 0.14  74-82
Strike slip  —4.52  0.10 026  7.2-87

Width-length: log W = a + b x log L (km) Inslab 035 003 074 013 7.3-8.3
Outer rise 0.04 0.02 0.09 7.5-8.2
Strike slip  —0.22  0.06 0.18 7.5-8.7

All logarithms are base 10. SE,, is the standard error on the variable a.
*Gradients b determined from linear regression of interface-rupture-scaling coefficients (Table 2). The
constant « is determined from orthogonal regression in all cases.
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(2) Kinoshita and Ohike (2002)
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EkFE o7, EXX V| Brune® s /1B F &1£1.70 MPat 72 %,
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Figure 1. Locations of carthquakes (solid circles) used for studying the source char-

acteristics: (left) interplate and (right) intraplate events.
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Figure 6.  Estimated relations between seismic moment and corner frequency: (left)
interplate and (right) intraplate events.
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(3) Asano et al. (2003)

Asano et al. (2003) X, HARTRAELIZATZ TNMEOWE T A —2DAr—1 7]l
Ze g T

7<3.2.2-21Z Asano et al. (2003) BWifg NT7 A —2 DR — U > T HI %R D 12T~ T
2T THNMEL  [K32.2-612 25 DHBED AT = X Mg L BRZRT, £3.2.2-3121F Asano
etal. (2003) WROTZA T TAMBEOW G /XT A —F % X322-7TICHIEE— A 2 N EHE
B/ k4 (SMGA: Strong Motion Generation Area) D& & ORMRZ . K3.2.2-812, 7 A2
U7 4 mfE L RFERS & OBRERT, Mo, 7 AU T 1 OHfESalE. Somerville (1999)
WCEVIBEBIN TV DHNEEMBNHEDO T AXY 7 HES EDLEEL E-TWND, KX
D, TARIT 4 ORESZF, BRESEHONICEBRLIH L Z 080015,

7<3.2.2-2 Asano et al. (2003) WG NNT A =2 DA — U T HIZ RO D T2 OITHTH AT A
7 7 NHE

Table I. Hypocentral information for target events and empirical Green's function events determined by JMA.

Target event Empirical Green’s function event
Event Origin time Lat. Long. Depth M/, Origin time Lat Long.  Depth M,
No. (deg.)  (deg.) (km) (deg.)  (deg) (km)

1997/03/16 14:51 34925 137.528 39.1 5.8 1997/03/16 14:53 34901 137.515 362 43
1999/08/21 05:33  34.028 135473 65.8 5.4 2000/06/02 15:05 34.002 135407 599 4.1
2000/01/28 23:21  43.056 146.749 585 7.0 2000/09/03 20:01 42,984 146.846 494 5.2
2001/03/24 15:27  34.129 132,696 465 6.7 2001/03/26 05:40 34.114 132712 459 5.0
2001/04/03 23:57  35.021 138.097 303 5.1 2001/04/0400:04 35011 138.089 313 4.3
2001/04/2523:40 32,796 132.342  39.3 5.6 1999/01/2505:05 32.694 132286 392 4.0

S o B W —

130°E 135°E 140°E 145°E

45°N 45°N

40°N 40°N

Fig. 1.  Locations of epicenters and focal mechanisms (lower hemi-
sphere projection) used in this study. The center of the focal sphere
indicates the epicenter of the corresponding event. These focal mech-
anisms were determined from the moment tensor inversion by F-net
(htep://www. fnet.bosai.go.jp/) and Harvard University
(htep://www.seismology.harvard.edu/projects/CMT/).
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7<3.2.2-3 Asano et al. (2003) 2RO AT THHMEOWIE /T A —X

Table 2. Source parameters obtained in this study and seismic moment
determined by F-net.

Event L W So [’A I My
No.  (km) (km) (km?) (km/s) (sec) {Nm)
1 1.5 1.8 2.7 3.1 0.09 297 x 10V
2 Lz | 12 1.4 42 004 2.79x 107
3 44 56 246 3.7 0.12  1.21 x 10"

4 (#1) 72 4.6 33.1 2.7 0.24
4 (#2) 54 4.6 248 2.7 0.18

4 (total) 58.0 1.51 x 10¥
5 1.8 22 4.0 3.0 004 8.17x10'
6 22 34 7.5 34 002 4.00x 107

L. W, and S, are length, width, and area of SMGA for each event, respec-
tively. ¢ and V, are rise time and rupture propagation velocity. The seismic
moment of the target event M was obtained from moment tensor inversions
using broad band waveform data by F-net (Fukuyama et al.. 1998).

§

g

Combined Area of SMGA [km?]_

e w0 10 g 100 o 2
Seismic Moment [Nm]

Fig. 3. Relationship between the combined area of SMGAs and scismic moment. Solid circles, solid triangles, and open squares indicate intraslab
earthquakes obtained in this study, large i lak hquakes in Hokkaido. Japan (Morik and S 2001), and inland crustal earthquakes
{Kamae and Irikura, 1998a, 1998b: Miyake er al.. 2001; Bi er al., 2001), respectively. The solid line indi the empirical
the combined area of asperities and seismic moment for inland crustal eanthquakes by Somerville er al. (1999). The broken portion is the ex:cnsnon of
the relationship for smaller and larger events. The dotted line is the relationship when the stress drop on the asperities is five times higher than that of
the empirical relationship.
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° Fig. 4. Relationship between S5, /5, and focal depth for intraslab earth-
quakes. Solid circles and triangles indicate the results from this study
and Morikawa and Sasatani (2001), respectively. Solid lines indicate the
o] spatial extent of asperities in the direction of depth.
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(4) HLH - fih (2004)
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Fig. 1. Aftershock distribution within 24 hours after the occurrence of the mainshock determined by

Japan Meteorological Agency (JMA). The location of the hypocenter of the mainshock is indicated
by an open star. The moment tensor solutions of the mainshock (M 7.1) and the empirical Green's
function event (M 4.9) solved by F-net are also shown {lower hemisphere projection).
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723.2.2-5 #KE - fth (2004) BRIV — U BAEE A Lo IR OFE T

Table 1. Hypocentral information of the target event and the aftershock used as the empirical Green's
function (EGF) determined by JMA. Seismic moments of the target and the EGF event were
determined by the F-net (NIED, http://www.fnet.bosaigo.ip/).

Target event EGF event
Origin time (JST) 2003/5/26 18:24:33 2003/5/27 00:44:18
Latitude 38°49.08'N 38°56.86' N
Longitude 141°39.25'E 141°39.92'E
Depth (km) 72.03 68.52
JMA magnitude 7.1 4.9
Seismic moment (Nm) 34910 1.43x 10"

" N190°'E —

. Dip Direction (km)

_20 T T LB T ¥ T
20 15 10 -5 0 5

Strike Direction (km)

Fig. 5. The source model of the May 26, 2003 off Mivagi intraslab earthquake obtained by this study.
Each gray rectangular region is the strong motion generation area (SMGAL A large solid star
represents the rupture starting point of whole process, and a small solid star represents the rupture
starting point of each SMGA. The grid size inside a SMGA is the area of the empirical Green's
function event. The area of background is equal to the area of the fault plane assumed for the
kinematic waveform inversion by Aol ef al. (2003L Source parameters of each SMGA are
summarized in Table 2. We assume that strong molions are generated only from the sirong
motion generation areas in the fault plane,

[X]3.2.2-14 7B - fh (2004) 23ERER) 27U — o BIHHE TR D 7220034 & 4k IR 7 5B o W g £
avi%

#3.2.2-6 EE - L (2004) MFRERAY 2 U — o BIEIE TR 722003 4F B 45 UL 1 Hi 5 oD Mt Jig o<
TA—H
Table 2. Model parameters of the source model obtained in this study.

Length Width Area Rise time M, Stress drop  Rupture time
(km) (km) (km?) (s) {Nm) (MPa) s)
A 3.0 3.0 9.0 0.18 1.16x 10" 105 0.00
B 4.0 4.0 16.0 0.24 2.75x 10" 105 0.36
C 6.0 6.0 36.0 0.36 927 = 10" 105 3.28
Total 61.0 1.32x10"
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Fig. 12. Relationship belween asperity size
ratios and focal depths for intraslab earth-

® quakes. The asperity size ratio is defined as
the total area of SMGA normalized by the
] predicted area of asperities for an inland
crustal earthquake having the same seismic
Fy moment based on the empirical relationship

[ ) compiled by Somerville et al. (1999). Solid
* circles and triangles indicate the results

from Asano et al. (2003) and Morikawa et
al. (2002), respectively. A Solid square in-
dicates the off Miyagi intraslab earthquake
~ T of May 26, 2003. Solid lines indicate the
0.1 0.2 0.5 1 spatial extent of SMGA in the direction of

Asperity Size Ratio depth.
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(6) HiH (2010a)

ML - fth (2002,2003,2004) (%, FREGHEOEMZICIHE LA T TNHEIC, BT
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RS U7 BRI O K Z W HIEEE & L T20064-6 A 12 A K43 IR PEH O IR (Moma 6.2) &
200847 H 24 A FIRIN AL O HE (Mama 6.8) ZBII L, AARETHAE L AT 7N
BOADR M E, A H =L, FBAEME, 71— b, #HIERAELS X OERRIEZOEWIZEH
LCHF L7z, K3.22-16ICHETOXMEE LI AT THMEOEREZ RT,

X3.2.2-17121%, AT 7HNHEBOMEET— A FEERYL L EOBFEERT, (a)ITR
I GICEITLHAT7THRAMETHY, ZEEFMEm O L TH A L7 Down dip
Compression™ O Hi5E 2 B IU M T [F4RIZ T CTH A L 72 Down dip extension™ o Hi5E % H U
ATRT, KLY, MOBRRED2ODX A 7OMBEE I T 5L, A=A LDENICE
DA HERZITRONRNZ LR DD,

OUIKRFEHET L —FONTRAELIEZATTHNMELZRL, A=A L20EEE2E
L ARVEE & AR O HIR O VIS X o THBEL TV D, MoAS[RIEE 0 M ZR i T bl 4
& AbEE & AL O A T TNHIE O A2 EVIE R b e, ThEEE 2, Ik
Wi & AL S 2 XA T I Z R D & Ml £ > TAcD 72 M BFEO Hivd, Mol
X DAc0iE N EBE 2. Me>10" Nm#% KH#iE (Large events), 5X 10" Nm<Mp< 10" Nm#%
FHEEE (Medium events), Mo<5X 10" Nm#% /NHi5E (Small events) ([Z0 8T 5, /HIED Ac
37N =7 O THRICL DT HOE b KRE < KI5S~80MPaDHiFHIZ & 5, 1 H#lIFE D

olTKI20~60MPalZdH V)  IX B DX B/PHIE XV /S < D o/MHEDITH D E O K E Wl
WEF LTS, KHEDAIT60~80MPaTH VY, HIEBIZL 2T 2ENIFTLAERLN
FLNELFHMEOIES E O ERMIT ERBRE L 2o TV,

OITAAREETHRAELLATZ TAMEZRL, K¥EFETL—F 70 VT L— b
DEVICESTHELTVND, 74 VBT L= OHBEORIZERT D &, KFET L
— N OHIE & FREIC, MoD/NSWHIERIZAGD X H S & BRI K & <, O IZAcD /)
SWVWHIZIEW > TW5,

T —bhDOEWIERTDHE, FHEICOWTIET L — MI X D AcD M OE WD RS
v, PMHEICOWTIE, 74V EVETL—FDOAH K EETL— R LB L TES
DENRKE L, B AcD /NS WRNCELFD AR > TV D, RHEIZOWTIX, 74 U BV
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W7 L — FD2HEOLTHY, ZNDDATTHE L FRREOHEICH D, 72720, /il
BERHBOWNTNIZOWTH, 74U BV L—hOT —XE Yy hOMMKEET L
— hEHEBEL NS WHIHICH D Z 0D, A OEVAHBERE L 7L — Fon§
EBE L TV D 2 I T,

AT T NHED Act BIRE S OBfRZ M3.2.2-18127 7, EikoBRzZEEE 2, Ml k5
30D T N—T I ERT, KFEFET L— FOHEIZ DN T, K3.2.2-17I2B W T AT =
AL EHILIZ L DADEWR R ONRNZ LEEZHERLTNWDHZ b, ERHICL->ThH
LTy, BRICR7ZEDICHFHEIZ T L — MZ X DAcDE WA LT, EBIHES
(2% LT HAoNZE T DBENITIE & A LB b,

PHERIZ DWW T, KEET L— P TIEERE I 60 kmfFr LV & EIFEE S 100 kmfT T
DAD TR RKEVEIIRRL OGNS, 74 VLS L — MNMZOWTIE, EBIRES30~50 km
DR OVFEPIICZ L TEY . ZNODAGIKFEET L — F X0 S/ S W EE IS
Hb, T2, AcEMeDBMR & RIERIC, KRFEET L — 74 UV E BT L— FORERE
EOSAMIFHMATHY | MEDADE NPT L— b, HEBRSES LOBERESOVWTH
EBBR LTV DT LTI RV,

KFELEZ L — FORMBEITEFIERINTO~130 kmOHEHFHIZH 52, BRESICE L T 40
PIEE—ET, PHIES/NIEO XS > & 0 ERMFITICH D, 74 VBT L— 2O

TEIRIE SK40~50kmfTITICH Y . T 5 DAGIT K FLET L — b & RFEE /NS D O
FWZd D, 7272 L, MEOLE LFEEKIC, ZAbOHmOENNT L— b HEREE X
DEFERIOWTNEREABRL THD0EH TR,

a) 15 Jan. 1985 Kushiro-cd
bl 24 Mar. 2001 Geiyo

az-] ©) 16 May 2003 Uivagi-ber-oks
d) 12 Jun. 2008 Dhita-ben-seiow |
e) 26 Sep. 2006 lvonada

f) 24 Jul. 2008 Iwate-hen-

Fig.7. Map showing epicenters of intra-slab earthquakes analyzed in this study and Tkeda et al. (2002 a,
2003, 2004). Open star: damaging earthquakes and events analyzed in this study, open squares: events
in the Pacific plate and open circle: events in the Philippine sea plate.
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e} 26 Sep. 2006 Iyonada
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Fig. 8. Short-period spectral level A versus seismic rooment Mp. (8] shows events in Toholu district. Solid squares:
* down dip compression type and open squares: down dip extension. (bl shows events in the Pacific plate. Solid
triangles: Hokkaido district and open triangles: Tohoku district. {c) shows events in the Pacific and the Philippine
sea plates. Solid circles: the Pacific plate and open circles: the Philippine sea plate. Sclid lines indicate stress pa-
rameters A (80, 40, 20, 10, 5MPa).
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b oy © ' d 1 b r
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ey T e
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focal depth (km) focal depth (km)
a) 15 Jan. 1995 Kushiro-oki 100 "..'” ”—
b) 24 Mar. 2001 Geiyo N <\b°\ \\f E
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d) 12 Jun. 2006 Ohita-ken-seibu E : : : :
¢) 26 Sep. 2006 Iyonada 1 (B)_
ﬂ 24 Ju] 2008 Iwate-ken-engan-hokubu ) ERER AN i TSI I il
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Fig.9. Siress parameter Ao versus focal depth for each size event (see Fig. 8). (a) shows small size events. (b shows
medium size events. (¢} shows large size events. Solid circles: Pacific plate and open circles: the Philippine sea
plate.
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(8) Allen et al. (2017)

Allenetal. (2017) X, IEBAABETRELIEZE—A LV b~V =F 22— FNRT.1~9.50D HE
OWIEET VG, BiEEE., WERE S, BiEE, kTR0 &, BIOFEYT ) 0%
BEE—AV I~ T =Fa2—FLORBKRERDT,
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F 7z, [K3.2.2-24120F, Allen et al. (2017) BRD MR O T L — NELAOHE (AT T
NHIEE, 7O ¥ — 74 ZAHE, BIThWEoHE) OF— A M~/ =Fa— RLFEEX
EDOBR, E— AV T =Fa— FEWERE OBR, E— A P~ 7 =F 2 — FEME
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Figure 2.  (a) Global distribution of epicenters and rupture types
for earthquakes used in this study. Subplots show the detailed dis-
tribution of earthquakes in (b) the southeast Asia and the southwest
Pacific region; (c) South America; and (d) the Kuril-Aleutian island arc
region. The numbering of epicenters is consistent with the event index
in ( Table S1, available in the electronic supplement to this article.
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Figure 7.  Orthogonal regressions for other offshore rupture types.
Relationships are shown between earthquake magnitude M, and
(a) rupture length L, (b) rupture width W, (c) rupture area S, (d) maxi-
mum slip D, and (¢) average slip D,,. () Length-width scaling is
also shown together with 1:1 L-W scaling (gray dashed line). Where
applicable, the Strasser et al. (2010; S10 intraslab) scaling relations are
shown for in-slab carthguake ruptures, as well as the Wells and Copper-
smith (1994; WC94 88) relationship for crustal strike-slip ruptures.
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Table 5
Rupture-Scaling Coefficients for Other Offshore Earthquake Rupture Styles
Type a SE,  b* o, M, Range
Length: logL = a + b x M,, (km) Inslab =303 004 063 014 73-83
Quter rise  -2.87 0.04 008  74-82
Strike slip  -2.81  0.05 015 7.2-87
Width: log W = a + b x M, (km) Inslab =101 003 035 015 7.3-83
Quter rise =118 0.04 0.08  74-82
Strike slip =139 0.06 0.17 7.2-8.7
Area: log§ = a + b x M, (km?) Inslab =389 006 09 019 7.3-83
Outer rise  -3.89 0.08 0.11 7.4-8.2
Strike slip -4.04  0.08 0.2 7.2-8.7
Maximum slip: log Dy, = a + b x M,, (m)  Inslab -473 005 071 021 7.3-8.3
Quter rise  —4.58  0.08 0.14  74-82
Strike slip -4.39  0.08 0.21 7.2-8.7
Average slip: log D, = a + b x M, (m) Inslab -481 006 066 022 7.3-83
Outer rise =470  0.08 0.14 7.4-8.2
Strike slip —4.52  0.10 026  7.2-8.7
Width-length: logW = a + b x log L (km) Inslab 035 003 074 013 73-83
Quter rise 0.04 0.02 009  7.5-82
Strike slip =022 0.06 0.18  7.5-8.7

All logarithms are base 10. SE, is the standard error on the variable a.
*Gradients b determined from linear regression of interface-rupture-scaling coefficients (Table 2). The
constant & is determined from orthogonal regression in all cases.
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1. Sumatra

2. Java

3. Banda Sea

4. New Zealand

5. Kermadec

6. Tonga

7. Vanuatu

8. Solomon Islands
9. Philippine

10. Marianas

11. Izu Bonin

12. N.E.Japan (KF¥#HET L — )
13. Kuriles

14. Kamchatka

15. Aleutians

16. Alaska

17: Cascadia

18. Central America
19. Caribbean

20. Colombia
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21.

22.

23.

24.

25.

26.

27.

Peru

Central Chile
So. Chile
Scotia

Ryukyus

S.W.Japan (7 4 VBT L— 1)

Romania
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D ;:::'C’A“S"a"a" 1966/12/31 Lay et al. (2013a) Ms=7.9(Tajima et al. 1990);
p |PacifioNorth Haida Guaii 2012/10/28 Lay et al. (2013b) Mw=7.8;thrust faulting; i FEIE (4Fig.3 598 YBEA BT
American plate earthquake
Pacific-North Ms=8.1; strike—slip faulting; the Queen Charlotte Fault; Mw=7.9;¥f B K S(Love
b American plate 1949/8/22 Lay et al. (2013b) ROMEALIAE LY DIE;
p |PacifioNorth Craig, Alaska, 2013/1/5 Lay et al. (2013b) Mw=T.5; strike-slip faulting; K BB 4 Fig.3d Y B Bt
American plate earthquake
D
D |Chile, Nazca plate lquique earhtquake 2014/4/1 3908 Lay et al. (2014) Mw=8.1: strike=357, d.|p=l8; circular fault model; centroid depth=21.9km;
interplate thrust fault;
D |Chile, Nazca plate %“'ge“ earthauakes® 1514/4/3 44 |Lay et al. (2014) Mw=7.7; thrust fault (Figure 1);
New Zealand, 2016 Kaikoura PR i — .
D |, ) 2016/11/14 Litchfiled et al. (2018) Hollingsworth et al. (2017), 7L —MEI DR IL 2K DMD60%;
Hikurangi subd.z. earthquake
D Litchfiled et al. (2018) Bai et al. (2017), 7L — I DMIE (L LA DM,=7.25E+20NmD41%;
D Litchfiled et al. (2018) Wen et al. (2018), 7L — R DB IE [ £ A DM,=9.91E+20Nm (D 15%-25%;
D Litchfiled et al. (2018) Wang et al. (2018), 7L — R DFHIE L 2R DMG=1.04E+21NmD45%;
L Hamling et al.(2017)&Clark et al.(2017), FL—MEIDHEIE LK D
D Litchfiled et al. (2018) |y —7 7E+20NM (9%
D [Costa Rica Nicoya, Costa Rica 2012/9/5 Liu et al. (2015) Mw=7.6; thrust faulting; large slip patch 110km X 50kmR=30km, Ac=3.4MPa;




JL—hRthE
i TR TR Wi | mRmL M S
g BN = = = 5l L)L (SE SMGA: Strong a—4—
i ®ER RRGE :E@:‘K/)F & =1 i IIQFE:F”E Spectral Inversion) | Motion Generation RENEL
A i (FL—k) HEA i = Area)
%R8 s o R e | pam | wam | s | o |4 emsd 4 (Nmis) 1. (H2)
D |Chile, Maule The great 2010 Chile |,414,/5/57 -36.12 -72.9 1.55E+22 625 200 125000.0
earthquake
D |Chile 1960/5/22
D |Chile 1939
D |Chile 1928
D |Chile 1960/5/21
D |Chile, Maule Maule, Chile 2010/2/27 ~600 "4




TL—hRathE
=
TRITA 72T | FRAYTA| (o
HER ] DEH DL SRR
i — = EHRTE PR i
== i (TL—b) RS BE 30k
£RA Ao, (MPa) | 5, (kmd) S./8 B (km/s)
D |Chile, Maule The great 2010 Chile 15145 /57 Lorito et al. (2011) Mw=8.8; mega-thrust;
earthquake
D |Chile 1960/5/22 Lorito et al. (2011) Mw=9.5;
D [Chile 1939 Lorito et al. (2011) Mw=7.9; intra—plate event;
D |Chile 1928 Lorito et al. (2011) Mw=8.0;
D |Chile 1960/5/21 Lorito et al. (2011) Mw=7.9;
D |Chile, Maule Maule, Chile 2010/2/27 Luttrell et al. (2011) Mw=8.8; mega—thrust; Acpeak=17MPa; Ac=—6MPa~ 17MPa;
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TRREBLNIL

R g g g iy - < ) ' o
P BELE EoAR ng EﬁE gE o Sfﬂ.]?]ﬁﬁll;’\)b(sl.) M(S_MGé. Strong :)IEEZ-%!I
HhE - - [€-5°9) & = BTE pectral Inversion otion Generation
E g (TL—k) HhESA L Area)
£AA *fﬁ '%[%EJ]g [ﬁ Mo(Nm) | L (m) | W (km) | S@Em) |ZoMPa)| 4 (N-m/s) A4 (N-ms) fe (Hz)
D |Chile, Nazca plate |7 unitadui instraslab 1gq7 /1015 ~70

earthquake
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RSTRHE

sun || TRRT FANYTA| (o
e EAETE OEE DEHELL I _ e
=E g (TL—k) HhEA bR TR SEXH
£AR Ao, (MPa) | S, (km?) S./S A (km/s)
D |Chile, Nazca plate | unitaaui instraslab | g4 /10 /15 Lay et al. (2014) Mw=7.1; intraslab earthquake, normal fault;

earthquake
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TEHE
i HiFE WifE 4/ | mmme o o
g N E = = &l L)L (SE SMGA: Strong a—F—
i ®ER RRGE :E@:;z/)h & =1 i IIQFE:F”E Spectral Inversion) | Motion Generation RENEL
A el (FL—h) HhRB A = Area)
£AR ’*ﬁﬁ ?E’]g [Jff] Mo(Nm) | L (km) W (km) S (km®) | ~Jo(MPa) A (N-m/s%) A (N-m/s’) [ (Hz)
D New Zealand, 2016 Kaikoura 2016/11/14

Hikurangi subd. .zone

earthquake
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THHE
FARYTA 1= ol1=
e R o T e | smms
22 wmeL—b RS BHETE sEXH L]
£/H Ao, (MPa) | 5, (kmd) S./S A (km/s)
D s.e‘” Zealand, 2016 Kaikoura 2016/11/14 Litohfiled et al. (2018)  |Hollingsworth et al. (2017), 7L — MEIDREIE L2 A DM, (D60%;
ikurangi subd. .zone |earthquake
D Litchfiled et al. (2018) Bai et al. (2017), 7L — R D (L LR DM =7.25E+20NmD41% ;
D Litchfiled et al. (2018) Wen et al. (2018), 7L — R DA% [ £ K DM=9.91E+20Nm (D 15%-25%;
D Litchfiled et al. (2018) Wang et al. (2018), 7L — R DFHIE L 2R DMG=1.04E+21NmD45%;
N Litchfiled et al. (2018) Hamling et al.(2017)&Clark et al.(2017), 7L —h R DL L2 AD

M=7.7E+20Nm@® 9%
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JL—rRhE
- o2 T own | wm | wm | P9 | mmmsi | oo | a1
®4ER RRALE E—AUF b = = %] 2 A h =
= = =
HhE sl (FL—P) . (#30) & B L BTE Spectral Inversion) | Motion Generation RENEL
Frey - = Area)
%R8 hes o A o | e | wam | s | o |4 ems) 4 (Nms) 1. (H2)
Middle America
subduction zone Sep.19.1985
M |(between the Cocos M?pl; y ' 1985/9/19 18.18 -102.57 17 1.50E+21 180 139 * * * * *
and North America \ehoacan
plate)
:‘Jgj'jcﬁg‘:;f:e 0ct.25,1981 Playa
Azul 1981/10/25 7.14E+19 707 18
M ;’:]Ztmzer;‘h‘:ng:g;’s Sep.21,1985 Zihuatane|1985/9/21 * * * 1.35E+20 * * 2827 21 * * *
plate) °
The Naska-South
M |America plate g;’l:‘ 985, Central | 1985/3/3 * * 40 15E+21 255 165 * * * * *
interface
Middle America
subduction zone
M |(between the Cocos [Mar.14,1979, Petatlan |1979/3/14 17.46 -101.46 15 1.5E+20 * * 5027 * * * *
and North America
plate)
Middle America
subduction zone Mar.20,2012,
M |(between the Cocos |Ometepec—Pinotepa [2012/3/20 * * 17 1.9E+20 * * 2500 * * * *
and North America Nacional
plate)
The Naska—-South
M |America plate Nov.14,2007, Tocopilla|2007/11/14 -2233 -70.11 * 5.01E+20 160 50 * * * * *
interface
The Naska—South
M |America plate Sep.16,2015, lllapel 2015/9/16 -31.637 -11.741 25 3.3E+21 200 140 * * * * *
interface
The Naska-South
M |America plate 2?557'2010 Male. 15010/2/27 * * * 1.97E+22 650 1945 * * * * *
interface
The subduction zone
west Dec.26,2004,
M of the island of Sumatra—Andaman 2004/12/26 3.30 95.96 * 7.124E+22 1300 * * * * * *
Sumatra in Indonesia
Tonga subduction
zone (between the Sep.29,2009, the
M Pacific and the Samoa-Tonga 2009/9/29 -15.940 -172.718 18 1.19E+21 109 90 * * * * *
Austraria plates) earthauake
Tonga subduction
Sep.29,2009, the
zone (between the - -15.75 -172.25 5.2E+20
M |Pacific and the Samoa~T onga 2009/9/25 -1600 | -17225 * 53E+20 * * * * * * *
Austraria plates) earthquake
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TL—r R E
)=
TREITA panyss |FRAUTA|
4R [) DEE omiEy | EEE
RE| swmoL—p B BHRTE SEXH %
&S =
£/A8 Ao, (MPa) | 8§, (km’) S./S B (knv's)
. . Vr=0.7 B =2.6km/s, B =3.7km/s
m::luecﬁ;e:s:e Asp1=80 X 55, Asp2=45 X 60, Asp3=30 X 60km
Sep.19,1985, Mendoza and Hartzell S=180 x 139=25020, Sa1=4400, Sa2=2700, Sa3=1800,
M |(between the Gocos |y 1 5can 1985/0/19 * * * * Jctese) 5a=4400+2700+1800=8900km"2,
Sty e Sa/5=8900/25020=0.36
plate Ms=8.1(Mendoza,C.,1993&Y), Mw={log(1.5¢+28)-16.1}/1.5=8.05
Z’l'j'sg':cﬁg;e:g:e 0ct.25,1981,Playa Vr=0.7 f=2.6km/s, B =3.7km/s
Azul 1981/10/25 I Y 5E:HZ15kn(Playa Azul), #4230km(Zihuatanejo)
M ;:Z“mii‘ht;‘\iqgﬁz;’s Sep.21,1985 Zihuatane| 1985/9/21 * * * ¥ [Mendoza, C.(1983) Ms=7.3, Mw=llog(7.14e+26)-16.1}/1.5=7.17(Playa Azul)
plate) jo Ms=7.6, Mw=[log(1.35e+27)-16.1}/1.5=7.35 (Zihuatanejo)
The Naska~South Mar.3,1985, Central Mendoza, Hartzell, and (‘Iﬂli;soimhﬁ:;:x allowable valueZ A2 /\—23 VI, Table 4 ITRERHER
M |America plate e ' 1985/3/3 * * * * (’1 ) ' e . ° = B
interface Chile Monfret (1994, N . -
FRIERASE R ALE (L Choy and Dewey(1988)D EIRIZRE L &2t
Miggle tAmerica Ms=7.6, Mw={log(1.5e+27)-16.1}/1.5=7.4
subduction zone 7 h AE L g - 2
M |(between the Cocos |Mar.14,1979, Petatlan |1979/3/14 * X * % |Mendoza, C. (1995) ARAT 61120 120km, £97 1) FRISL4:£240km, 7 X 40  40=5027krm
o North Americs 47, =1/16 1.5 X 10%°/40000°/10°=1 OMPa
plate) Vr=3.3km/s
Middle America Mw=7.4, Vr=2.5km/s, B3R BE m {5 B FE SR
ubduction 2000 e |r 202012, SRS 140 X T0km, T SYSRELERD b FIHiA¢ 52500k DI
M |(bet the G Ometepec—Pinot: 2012/3/20 * * * * Mendoza, C. (2014 gl : : D i y
et Aes® [NmaepeePnetepe. [2012/%/ endoza, . Q019 |(/5GS/NEIC (OMT# TR RE BHILAMPRT — &AL, BEHT—K
plate) SEMDSTFr—ETNERBNERTEDILETT DA BMDMRX
Motagh,M., B.Schurr,
The Naska—South ;
. " J.Anderssohn, B.Cailleau, [Mw=7.8
M Artner;lca plate Nov.14,2007, Tocopilla [2007/11/14 * * * * TR Walter, RWang, 11=30GPa
intertace JP.Villotte (2010)
The Naska—South Okuwaki,R., Yagi,Y., Ara Mw=8.3
M |Ameri lats Sep.16,2015, Illapel 2015/9/16 * * * * iz,R., Gi alez,J., and e = .
inrt:;i;:::ep o en ane /9 ggoli:;lezv(:n(zzame;) an FRAT$E18 : ;K X200km X 1§140km ( electronic supplementary material )
Pollitz,F.F., Brooks B.,
- TongX., Bevis M.G.,
M E:e:‘.‘::kalatse"“th Feb27.2010 Maule, (50109 " N " " Foster.J.H., BurgmannR., |Mw=8.83
interf;cep Chile Smalley,R., Vigny,C., IKFEE R F0E:185km, §=18° —W=185/cos18° =194.5km
Socquet,A., Ruegg,J.C.
and Campos,J. (2011)
The subduction zone . _
west Dec.26,2004, Rhie,J., D.Dreger, Mv!—9.2
M of the island of Sumatra-Andaman 2004/12/26 * * * * R.Burgmann, and Vr=2.5km/s L .
Sumatra in Indonesia B.Romanowicz (2007) Banerjee et a/(2005)RBWET LRV ThE—MEBELI-ETLEER
. J.Beavan, X.Wang,
T;’:fa(:e“tbd:::‘t’;e Sep.29,2009, the C.Holden, KWilson, plate boundary earthquake, strike 6=175deg, dip 6 =16deg, rake 1=85deg,
M ;ac‘f'c anvé the Samoa-Tonga 2009/9/29 * * * * W.Power, G.Prasetya, Mw=8.0, rigidity u =30GPa, slip D=4.1m
Actraria plates) earthquake MBevis & R Kautoke $=109 X 90=9810km"2
u; ia p (2010)
. Thorne Lay, Charles J.
Tonga subduction b .
Sep.29,2009, the Ammon, Hiroo Kanamori, . _ . _ _
M |zone (between the Samoa-Tonga 2009/9/29 « « « « Luis Rivera, Keith D. plate boundary earthquake, strike 6 =185deg, dip & =29deg, rake A =90deg,

Pacific and the
Austraria plates)

earthquake

Koper & Alexander R.
Hutko (2010)

Mw=7.8&7.8, 8.0(total)
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TIE—F4A X
wE | 5m WifE i/ | mmme o (SHGA Swron
g N = = = 5l L AL (SE SMGA: Strong a—F—
HhiE ®ER RRGE :E@:;{)h & =1 i &FE:F”E Spectral Inversion) | Motion Generation RENEL
E el (FL—b) hRB At = Area)
%R8 hes o A o | e | wam | s | o |4 ems) 4 (Nms) 1. (H2)
Tonga subduction Sep.29,2009, the
M |zone (the Pacific Samoa-Tonga 2009/9/29 -15.542 -172.237 13 8.20E+20 114 28 * * * * *
plate) earthquake
Tonga subduction Sep.29,2009, the
M |zone (the Pacific Samoa-Tonga 2009/9/29 -15.51 -172.03 * 1.8E+21 * * 3510 13 * * *
plate) earthquake
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TSR

TREITA panyss |FRAUTA|
R4EH [) SBRE
2E| swmEL—b wES palTE | OEH | OWHL SEXH i
&S = “
£/A8 Ao, (MPa) | 8§, (km’) S./S B (km/s)
J.Beavan, X.Wang,
Tonga subduction Sep.29,2009, the C.Holden, K.Wilson, outer rise earthquake, strike 6=172deg, dip & =48deg, rake A =—41deg,
M |zone (the Pacific Samoa-Tonga 2009/9/29 * * * * W.Power, G.Prasetya, Mw=7.9, rigidity 1 =30GPa, slip D=8.6m
plate) earthquake M.Bevis & R.Kautoke S=114 x 28=3192km"2
(2010)
Thorne Lay, Charles J.
Tonga subduction Sep.29,2009, the Ammon, Hiroo Kanamori, |outer rise earthquake, strike 6 =144deg, dip & =65deg, rake A =—91deg,
M |zone (the Pacific Samoa-Tonga 2009/9/29 * * * 4.1 Luis Rivera, Keith D. Mw={log(1.8e+28)-16.1}/1.5=8.1, rupture velocity Vr=1.5km/s, slip D=10.0m,
plate) earthquake Koper & Alexander R. @=1.3, B=4.1km/s, p=3.1g/cm"3
Hutko (2010)
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TL—hrathE
B Ty _ R BRBLAIL
EERE BN W= ] ] _ FERHL AL (SE (SMGA: Strong =
i - ®ER RIRGE :E@:‘K/)F & -3 i &FE.F”E Spectral Inversion) | Motion Generation RENEL
iy g (FL—k) HEA i = Area)
1BE ®7E S .
FA8 %&T !%LET | Mo(Nm) | LGkm) | W Gm) | S () | ToMPa) |4 (Nomis)) A4 (N-ms) f. (H2)
o |Nazoa ridge and Peru earthquake 1996/11/12 -14.99 -75.63 28 44E+20 180 120 * * * * *
South American plate
Nazca ridge and
o South American plate 1942/8/24 * * * * * * * * * * *
Nazca ridge and
(o) South American plate 1974/10/3 * * * * * * * * * * *
o |Nazca and South Pisco, Peru 2007/8/15 -1335 -76.51 39 1.1E+20 * * * * * * *
American plates earthquake
o |Nazoa ridge and Peruvian earthquake [1996/11/12 -14.99 -75.63 21 1.5E+21 200 * 12,500 * * * *
South American plate
Nazca ridge and
0 South American plate 1942/xx/xx * * * * 240 * * * * * *
o |Nazca and South Antofagasta, Chile  |1995/7/30 * * * * * * * * * * *
American plates
o [Nazeaand South g ki carthquake  [1994/6/9 * * 635 * * * * * * * *
American plates
Rivera and Cocos
O |plates and North the 2003 Tecoman, 15543 /4 /55 18.71 -104.13 20 2.30E+20 70 85 * * * * *
N Mexico earthquake
American plate
. the 2012 Nicoya,
o |Gocos and Caribbean | i Rica Mw7.6  [2012/9/5 9.76 -85.56 13.1 35E+20 128 113 * * * * *
plates
earthquake
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TR BF HEAT
AT o= ol=
TRUITA N 7274 [PRRUTA| o0
4R ) DEE ommy | SEEE
BE| g B BABTE : o
== thigh (TL—h) R4 SE X
“£R8A Ao, (MPa) | 5, (km?) S./8 A (knvs)
Nazca ridge and . subduction interface between the Nazca ridge and the South American plate.,
o South American plate Peru earthquake 1996/11/12 * * * 38 ) Salichon et al.(2003) Mw=7.7, Harvard moment=4.57E+20Nm, K $ XY E6~Tm
o Nazca ridge .and 1942/8/24 * * * * 1.Salichon et al.(2003) subiiuct\on interface between the Nazca ridge and the South American plate.
South American plate Mw=8.10r8.2
o Nazca ridge .and 1974/10/3 * * * * 7.Salichon et al.(2003) subiiuct\on interface between the Nazca ridge and the South American plate.
South American plate Mw=8.1
Nazca and South Pisco, Peru interplate earthquake, Mw=8.0, COREDHELL TIEBISNHIRIRDIEMNY
O | American plates earthauaks 2007/8/15 * * * * Sladen et al.(2010) H6OkmENEL BRTORKT AYZE11m(In-SAR onlyD A /A\—I3
’ ‘ B). BARHES0m, BASHEERkm
Nazca ridge and . subduction interface of the Nazca Ridge, Mw=8.0, F-tJF XL E1.4m, HarvardT
(o) South American plate Peruvian earthquake |1996/11/12 * * * * Spence et al.(1999) |£MO=4.4E+20Nm (Mw=7.7)
Nazca ridge and subduction interface of the Nazca Ridge, Mw=7.9~8.2, FEiRiFES(£96.11.121h 78
0 South American plate 1942/ xx/xx * * * * Spence ct al.(1999) LIFIFRCTREEPPREN
Nazca and South . _
(o) 3 Antofagasta, Chile 1995/7/30 * * * * Spence et al.(1999) subduction event, Mw=8.0~8.1
American plates
Nazca and South L _
(o) 3 Bolivia earthquake 1994/6/9 * * * * Spence et al.(1999) deep thrust earthquake, Mw=8.2
American plates
Rivera and Cocos = subduction interface between Rivera and Cocos plates and North American
[} . o
O |plates and North ;‘:jgfz:::";:i; 2003/1/22 Egjii%folf * * * Yagi et al.(2004) plate. Mw=7.5, Harvard CMTAZCI£MO0=1.62E+20Nm T/EJRI%18.807° N. -
American plate q : . 103.886° E. F#X30km, 7ARYTADHRKRT RNYE(E3.4m&3.1m
Cocos and Caribbean the 2012 Nicoya, plate boundary megathrust fault, Mw=7.6, §$#Ji 1[& T &=3MPa, F1§3 )
(o) Costa Rica Mw7.6 2012/9/5 * * * * Yue et al.(2013) N - N

plates

earthquake

E=2m, USGSD ER{LE (£10.085° N, -85.315° E. jRE35km
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TIE—F4A XHhE
e Ea . FREBL AL
i T EE ErE EE G EHAL AL (SE (SMGA: Strong a—F—
i ®ER RRGE :E@A;{)h & =1 i &FEQF”E Spectral Inversion) | Motion Generation REN
== sl (FL—h) HRB At = Area)
fRE RE R > 2
FAA IN] [E] G | MoNm) | L) | )| S (k) | To(MPa) | A (Nomis) A (N-mis) f. (Hz)
the southern Mexico . .
0 |subduction zone ig:;;i"a'::“ Mexico 15017/9/8 14.85 -94.11 18 1.85E+21 * * * * * * *
(Cocos plate)
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TIE—F4 XHhE HE HMEIAT
wxn | o Tt | smm
= = DE DEHLL !
22 wmeL—b A BART R sEXH %
£AB | Jo,(MPa) | 5, (kn) S,/8 £ (kn/s)
T 9B —54 XHhE (the upper part of the subducting Cocos plate & intraplate
the southern Mexico . . normal—faulting event, & U IRES18kmTHIMT) . 7948—54 XH
0 |subduction zone 2017 Chiapas Mexico |57/ /g X * X *  |Okuwakictal2017) SA—BFEIERT . Mw=8.1 (RBIZ / GCMT solution TlEMw=8.2) . &
(Cocos plate) earthquake Servicio Sismologico Nacional Tl58km, Fx KT Y E18.6m, KT~
70%0 $E1550km X 30km
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TEAHER
e Ea . SEEHL AL
4R EEME AR =] ] il A AL AL (SE (SMGA: Strong a—F—
i -~ 0 & =1 i BTE Spectral Inversion) | Motion Generation REN
== sl (FL—b) RB A = Area)
1BE BE R
#AA %?NT !r[%]-:’]l [::n] Mo(Nm) | L (km) W (km) S (km®) | Jo(MPa) A (N-m/s) A (N-mvs?) 1. (Hz)
Pacific Plate and the 2016 Kaikoura
o Australian Plate earthquake 2016/11/14 * * * 1.04E+21 * * * * * * *
Pacific Plate and the 2016 Mw7.8 _ ~
o Australian Plate Kaikoura earthquake 2016/11/14 42.69 173.02 15 9.91E+20 170 * * * * * *
the 2006 Java,
o Indonesia, tsunami 2006/7/17 -9.28 107.42 15 6.6E+20 360 132 * * * * *
earthquake
o |Indiaand Eurasia the 2015 Gorkha, 1,515, /5 28.147 84.708 15 9.1E+20 168 9 * * * * *
plates Nepal, earthquake
the Manila Trench . .
0 |subduction zone (the 2008 Pngtuns Taiwan 406,15 95 | 21 690 120.560 44.00 2.7E+19 120 100 * * * * *
X Earthquake(Mw6.9)
Eurasia Plate)
the Manila Trench " .
0 |subduction zone (the 2008 Pngtune Taiwan 061595 | 21970 | 120420 | 5100 18E+19 90 80 * * * * *
. Earthquake(Mw6.8)
Eurasia Plate)
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TR BF MELAT
e
TRITA p2RYF | FRAYTA| o
®4£H ) DEE DEFLL SIRRE
R mTL— RS BHETRE sExH %
&S = hd
AR | Jo,MPa) | S, (kn) S./S B (kmis)
Pacific Plate and the 2016 Kaikoura simultaneous rupture on both the subduction interface and the upper crustal
Australian Plate earthquake 2016/11/14 * * * ¥ |Wangetal 2018) splay faults. Mw=7.94(USGS 7.8) , £ E— A hD45% [ subduction interface T
- crustal faults and subduction interface, subduction interface D& 5 [LHE >t #IZ
i“'tfml.P'atPel at"d f(he.kzm M‘:’;S v |2016711/14 * * * *  |Wenetal(2018) INVELY, Mw & MO( 1);E K% FIL V= 2/ \—S 32 T147.90, 8.90E+20Nm.,
ustralian Flate alkoura earthquake 2)GPS dataC(£7.87, 8.03E+20Nm, 3)joint inversionCl£7.93, 9.91E+20Nm)
the 2006 Java, ? (Wikipedia TliEi#E 2! | ;£&32km) near the Java trench / thrust faulting,
Indonesia, tsunami 2006/7/17 * * * * Yagi and Fukahata(2011) |Mw=7.8, CMT(MO0=4.61E+20Nm, fault area&L T360km X 132km&ERai S TLY
earthquake BMETILOAEEF260km X 130kmIBEIZRZ 5
India and Eurasia the 2015 Gorkha ? 75 <subduction interface between the India and Eurasia plates, Mw=7.9,
! urasi g 2015/4/25 * * * * Yagi and Okuwaki(2015) |GCMT@MO0=7.8E+20Nm. effective rupture areald120km X 80km, KT RYE
plates Nepal, earthquake 75m
the Manila Trench A BAE (a region where the Eurasia Plate subducts beneath the Philippine
" 2006 Pingtung Taiwan - 1800 Plate . normal fault with right-lateral component# & U\ () #£ 18 M B CHEE 1=
Z‘:’:::;“F‘,’g e (the | Earthquake(Mwe.9)  |[2008/12/26 | 03~04 2000 * * o Yen YT etal2008) \ypmeiy | EEIRRE A4~ STkmERUNE EM D HEERBIE M)  Mw=6.9.
DLEWRFEMDET LY A X, WRIEIEREZ2 Tkm/sELTLVD
the Manila Trench " . - < — .
; 2006 Pingtung Taiwan - 1225 LREHMEOREN SN RICHEWE TR SR THERALY 5.
pubdustion zone (the | Eorthquake(Mw6.8)  [2008/12/26 | 03~04 1200 * ¥ YenYToctalQ008) |\ 68 ROLEWEFEMDET LY AR, RIBIEIE RS2 Thm/sEL TS
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B.
TL—hrEHE
e 1 R TREBLNIL
P BEGE EAR i Eﬁg i Eh ERHL AL (ST (SMGA: Strong a—F—
e 30 & =) EiE BTE Spectral Inversion) | Motion Generation RBIE
= Hhigi (FL—Fk) EA i = Area)
#5 ax | BE 7
zam | MEORE R o | cem | v | s | oo |4 ovems) ANmS) |2
2aRTL—b ek A%,+Michoacan
T |[FL—+ iﬂz%/ ‘ehoacan - 11985/9,/19 * * * 1.099E+21 * * * 1.85 2.41E+19 * 0024
JaRTL—k, ALk . )
a *3F33-Michoacan
T [FL—+ HEORASE 1985/9/21 * * * 2.490E+20 * * * 289 1.98E+19 * 0.045
FRATL—h. BT A
T |[UATL—k F1)-lllapel HiEE 2015/9/16 * * * 3.229E+21 * * * 6.04 7.18E+19 * 0024

- B-25-



TL—rraHhE
TFARYT 4 1= ol|=
ﬁ EZ O | T Tl | s
22 meoL—b HES Ak R SEXH %
£H8 Ao ,(MPa) | S, (k) S./S B (km/s)
FARGR A N—C IV RIS E DBFARIMLOHETE.
aaRTL—h, dEk A2571-Mich HRE—A2 M, Global CMTHZ.
T [FL—+ m;:' \ehoacan 119g5/9/19 * * * 37 |RiE-t(2018) RRARIMVZ 0 ZRRARI ML E L TIEH TEEHE. ISAKBTEA o 1F
el Brune(1970)[2& 3.
AU OE, Q=80 ° FREE.
“FEAERK. Eﬁj{ﬂﬁﬂﬁ&;}}ﬁglovalgMTﬂﬂ'Eéﬁiﬁ. -
_ w CARGR A N—S VBT L D BRRARIMLOHTE.
T ;ﬁifl’ PR 2o n - Michoacan 1985/9/21 . . . 37 |sE-seors - HBE— A&, Global CMTHZ.
WEORARE ' ! CRIFARIMUZw ZRARIMLVES TIEH T FHE. IFNBTEA O
Brune(1970)[2&%.
FARGMAVIN—DaVBRITICEBRIRARI L OHEE.
FRAATL—h. BT A -HIRE— AU M, Global CMTHZ.
T |YhFL—Fk F1)-Ilapel T 2015/9/16 * * * 37 RIE-ft1(2018) RBRARIMUIZW ZFRARIMLE S TIZO TZEM. HABRTREACK

Brune(1970)I2& 5.
SFUHEORER. Q=200° F2E.
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ASTHHE
iR Ty RREBLNIL
. ’ ’ = LA . . g
P BELE oAk ME EﬁF ] froe i_sLJEJ,Jil/\)LFSI. (SMGA: Strong :I'EZ-
= - 630 £ B miE BTE Spectral Inversion) | Motion Generation RENEK
= g (TL—k) hEA i Area)
£AR *?NFT '%[%5 [:f] Mo(Nm) | L (km) wkm) | S (km’) | <Jo(MPa) A4 (N-m/s’) A (N-ms’) fe (H2)
7 [subducting Pacific |Sea of Okhotsk 2013/5/24 * * 610 48E+21 140 50 * * * * *
lithosphere earthquake
Sunda subduction 3.74e20,
T Zone arcs Padang earthquake 2009/9/30 * * 78 342620 90 65 * * * * *
7 [subducting Pacific |Sea of Okhotsk 2013/5/24 54.874 153.281 609 4.1E421 180 60 * 15 * * *
plate earthquake
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RTTRHE
o
TRZITA | p2RYF1 | FRADTA|
= (] = = SIKRE
e EhETE | CEH DEFELL . w5
A g (TL—k) HERB "o = SEXHR
288 | Jo,(MPa) | S, (k) S8 | B k)
subducting Pacific Sea of Okhotsk . - K Hinversion
T |ithosphere carthauake 2013/5/24 * * * * Wei et al. (2013a) HESERE Ahm/s
-BiE &L T, east-striking nodal plane (EWNP) F7z[&south-striking nodal plane
Sunda subduction . (NSNP))&{EE_‘ — L .
T Padang earthquake ~ [2009/9/30 * * * * Wiseman et al.(2012) B EGPST —AIZ & B Joint inversion
zone arcs - EWNPii & T3.74¢20Nm, NSNPEi & T3.42¢20Nm
-HIE O RSB, FigoD T AYRHEDFHARYIED,
radiation efficiency(n NZEHE>T., BIIG AR TEA osEBFRERDDE
. - - N r=06&£72 %18, Vr=4km/s%i5. A 0s=15MPaA B E T, BifEHKS180km,
T [Subducting Pacific | Sea of Okhotsk 2013/5/24 * * * % |Ye etal(2013) 1E60kmERE B,
plate earthquake ~F 1=, Vr=5km/stib, A 0's=12MPa, 7r=0.6T. Hif8&£180km. 1B68km&rE

B-28-




C.

TL— A EBROU R/ S A5 %

e WiFE WiFE WS T smmL M S
g e E E = G EHAL L (SE SMGA: Strong a—F—
i ®ER RREE :E@:;{)h & =1 i &FEQF”E Spectral Inversion) | Motion Generation RENEL
== high (FL—Fk) HEA i = Area)
£RA *ﬁﬁ *E“E”T‘ [frf] Mo(Nm) | L (km) W (km) S (km’) | Jo(MPa) A (N-m/s%) A (N-m/s’) [ (Hz)
TFUEIY _
1 |(40R F—=r517|2004 Sumatra 2004/12/26 * X X 6.5E+22 * * * * * * *
s Andaman
—a1—337)
1 [TB . central Kuril islands ~ |2006/11/15 46,592 153.266 * 46E+21 250 * * * * * *
(LR —KFH¥)
s . central Kuril islands ~ {2006/11/15 * * 11 46E+21 320 140 * * * * *
(dLk—KFEH#) :
I ?%Z—#—zm Tocopilla 2007/11/14 * * * * 150 * * * * * *
UOEVHES 8257
I |[(KFEH#—A—ZXF5 [Solomon Islands 2007/4/1 3.7E+21 294 (629ET * * * * *
U7) RE40km)
A¥a ~
U |t maaz) Copala 1995/9/14 16.48 98.76 16 7.31E+19 45 35 * * * * *
RE50km
FRFY _ N (fEf 185
L i, Maule 2010/2/27 36.208 72.963 32 1.8E+22 500 st * * * * *
km ?)
S [NewZealand Dusky sound 2009/07/15 - - 38 2.7E+20 140 80 - - - - -
earthquake
S [Sumatra(Indonesia) Bengkulu earthquake |2007/09/12 -4.520 101.374 - 6.7E+21 400 250 - - - - -
S |Peru Peru Earthquake 1974/09/03 - - 1 1.5E+28 - 58 - - - - -
S |Peru Peru Earthquake 1974/09/03 - - 15 1.2E+28 - 49 - - - - -
S |Sunda megathrust | Nias™Simeulue 2005 2074 97.013 30 124E+22 | 416650 | 413.137 - - - - -
Earthquake
S |Sunda megathrust | Nias™Simeulue 2005 2074 97.013 30 1.00E+22 - - - - - - -
Earthquake
S |Mentawai - 2007/09/12 - - - - - - - - - - -
S |Manokwari Trench | West Papualndonesia 1,444 ¢ /93 -0.408 132886 | about 20 | 1.02E+20 80 40 - - - - -
Earthquake
S |Manokwari Trench | West Papualndonesia 1,544 ¢ /53 -0.408 132886 | about20 | 1.11E+20 100 40 - - - - -
Earthquake
S |Sumatra(indonesia) - 2004/12/26 33 95.8 35 2.46E+22 450 180 - - - - -
D [Indonesia Mentawai earthquake |2010/10/25 -3.484 100.114 6.70E+20
D 12 5.0E+20
D 6.26+20 180 110 19800.0
D 12 5.0E+20 180 120 21600.0
D -3.487 100.082 20.1 5.7E+20 225 140 31500.0
D |Indonesia, Java Java tsunami 2006/7/17
earthquake
D |Indonesia Kepulauan earthquake |2007/9/12
D [Indonesia 1907/1/4




C.

Tt RBROUR/ S A5

cl)=
TRITA 72T | FRAYTA| (o
®EH 2 omw | ommy | SRR
BE | o W HARTE P E
== thigh (FL—F) ith =B 5% 30k
£HH Ao, (MPa) | 5, (km) S./S A (km/s)
Ty 2004 Sumatra-
1 (AVR-A—RAS)T 2004/12/26 * * * * Ammon et al. (2005) OMw9.1
= Andaman
—a1—3Y7)
@M ERERDE A N\—Dar
5 - OMw8.4
1 bk — AT central Kuril islands  |2006/11/15 * * * * Ammon et al. (2008a) @6215 515 192
@Vr=2.0km/s
@Vr=2.0km/s, £ =40GPa, Vp=6.7km/s, 0=2.9g/cm3
F& . O F 1T ~Y46m
1 (3K — A Fs) central Kuril islands  [2006/11/15 * * * * Ammon et al. (2008b) OMws.4
@Ammontt (2008a) &R ?
dFy . Bejar—Pizzaro_et al. OMw7.7
U l@k—rzm  |Tooorile 2007/11/14 * * * * oo QRTINS ERMET RYNTERELTLD
O L FOMBEHT—ALVERARADT RYBNHET ILEHTE
OMws.1
1 Solomon Islands 2007/4/1 * * * * Chen et al. (2009) @ £ 30GPa
@ £ =1000DET LA BB
OFFTRYE502m, §RYE30mE LR
@izt i FREEAVVEGRREhE (JUyRH—F, BKEIKE0.5Hz)
A% @Vr=25km/s
1 (dtFk—a32) Copala 1995/9/14 * * * * Courboulex et al. (1997) OB AT AYBA12m FHT~YE14m
OWI B RSLIBIIIE N T2 1MPall LD EE
OB EE T —L2LEMRERERAVNRR( /A —Tay
fRFY . OMw=8.8
1 (L% —F25) Maule 2010/2/27 * * * * Delouis et al. (2010) @2 KT ~YE20m
@Vr=2.6km/s
Dusky sound _ _ _ _ Australian/Pacific plate, low-angle reverse fault, 8l 7T—2 D12/ \—2ah
S |NewZealand earthauake 2009/07/15 Fry_etal(2010) SHEEFIL
YR FIDE = = - i
S |Sumatra(Indonesia) |Bengkulu earthquake [2007/09/12 - - - - Gusman_etal(2010) i;sgzﬂb\bﬁg” [OMT M0=6.71¢+21 Mw=8.5], Indo-Australian/sunda plate,
S |Peru Peru Earthquake 1974/09/03 - - - - Harzell_Langer(1993) Mw=8.0, TABLE 1. EF/LCm
S |Peru Peru Earthquake 1974/09/03 - - - - Harzell_Langer(1993) Mw=8.0, TABLE 1. €5 /LDm
Nias-Simeulue dip angleh8° DEEDE—AU b, MSXITHIEERE (Y4 X) BELALEWERT
S [Sunda megathrust Earthquake 2005 - - - - Konca_etal(2007) BEOADDADEEZMNSEHELT=S(Table 2)416.650 x 41313712435, BT &
a DvsHEFRX D=8 (Table3)
Nias—Simeulue . 100 N — sz -
S |Sunda megathrust Earthquake 2005 - - - - Konca_etal(2007) dip angleh’10° DEEDE—AVL, BT LEDVsHERIXDPIZFH S (Tabled)
S |Mentawai - 2007/09/12 - - - - Konca_etal(2008) Sumatra megathrust
s |Manokwari Trench West Papua,Indonesia 2009/01/03 _ _ _ _ Fujii_etal(2011) PacificPlate/AustralianPlate, Mw=7.7(USGS), Mw=7.3(tsunami model), single fault
Earthquake model,thrust type
s |Manokwari Trench West Papua,Indonesia 2009/01/03 _ _ _ _ Fujii_etal(2011) PacificPlate/AustralianPlate, Mw=7.4(USGS), Mw=7.3(tsunami model), fault with
Earthquake 5 subfaults model, thrust type
SRCMOD web H bhttp://equake—
S |Sumatra(Indonesia) - 2004/12/26 - - - - Ji et al.(2005) rc.info/ SRCMOD/searchmodels/viewmodel/s2004SUMATRO1JIxx/ ,2018.11.26
2, Mw=8.89
D [Indonesia Mentawai earthquake |2010/10/25 Lay et al. (2011) Global CMTY I R—IHEHR; Mw=7.8;
D Lay et al. (2011) Mw=7.7; dip=10° W-phaseD A /A\— 3 $ER
Mw=7.7; dip=10°; strike=324°; P,SHRUED A /\—Ta iR, B YA X%
D 29 Lay et al. (2011) Fig S3& U Biot=:
D Lay et al. (2011) FHREME P SHEA 2 /\—2ay,; BB DY 1 X($Fig S5LY A1z,
D USGS J; strike=325° dip=11.6° L=15x15=225km; W=10x14=140km;
D [Indonesia, Java Java tsunami 2006/7/17 Lay et al. (2011) Mw=7.8;
earthquake
D [Indonesia Kepulauan earthquake |2007/9/12 Lay et al. (2011) Mw=7.9;
D [Indonesia 1907/1/4 Lay et al. (2011) M=7.6;




C.

T RBROU R/ S A5

B Ty _ R BREBLAIL
4R EEGE E—AR b fE b fE ] A ERABLAIL(SE (SMGA: Strong a—F—
i -~ 0 & =1 i BTE Spectral Inversion) | Motion Generation RENEL
== sl (FL—h) HhRB A = Area)
%R8 s o R e | pam | wam | s | o |4 emsd 4 (Nmis) 1. (H2)
D [Indonesia Great Sumatra event (1833
D [Indonesia Great Sumatra event (1797
D [Indonesia Sumatra earhtquake |2007/9/12
D Pacific-Australian Santa Cruz Islands 2013/2/6 ~10.738 165.138 287
plate earhquake
D 127 1.50E+21 144 90 12960.0
D :IaattzleflvAustralmn Vanuatu earthquake [1934/7/18 -11.910 166.73
p |Pecifio-Australian 1966/12/31 | -11.890 166.44
plate
p |PacifioNorth Haida Guaii 2012/10/28 52788 | -132.101 12 6.70E+20 150 63
American plate earthquake
p |PacifioNorth 1949/8/22 ~265
American plate
p |PacifioNorth Craig, Alaska, 2013/1/5 55.304 -134.65 71 2.50E+20 120 24
American plate earthquake
D
D [Chile, Nazca plate Iquique earhtquake 2014/4/1 -19.642 -70.817 1.66E+21 1575 105.0 16537.5 "2.5
D |Chile, Nazca plate igeu earthauakesR 5014 /43 -20.518 -70.498 35 4.27E+20 90.0 90.0 8100.0
New Zealand, 2016 Kaikoura
D Hikurangi subd.z. earthquake 2016/11/14
D
D
D
D
D |Costa Rica Nicoya, Costa Rica 2012/9/5 9.760 —-85.56 13.1 3.46E+20 168 112 18816.0 34
D |Chile, Maule The great 2010 Chile |5510,7/77 -36.12 729 1556422 | 625 200 1250000
earthquake
D [Chile 1960/5/22
D [Chile 1939
D [Chile 1928
D [Chile 1960/5/21
D |Chile, Maule Maule, Chile 2010/2/27 600 "4
Middle America
subduction zone Sep.19.1985,
M [(between the Cocos °p-19, ! 1985/9/19 18.18 -102.57 17 1.50E+21 180 139 * * * * *
N Michoacan
and North America
plate)




C.

T RBROUR/ S A5

A7 ol= o=
TAMITA | p2R074 | 7ARYTFA| s
RER ] SRR
T - SHBRTE DEHE DOERELL . fEE
B sl (FL—h) RS = SEXH
£RA Ao, (MPa) | 5, (kmd) S./8 B (km/s)
D |Indonesia Great Sumatra event 1833 Lay et al. (2011) M~9;
D |Indonesia Great Sumatra event (1797 Lay et al. (2011) M~8.8;
D [Indonesia Sumatra earhtquake |2007/9/12 Lay et al. (2011) Mw=8.4;
o : . Mw=8.0: .  strike=314% dip=21° rake=74°

D Pacific-Australian Santa Cruz Islands 2013/2/6 Lay et al. (2013a) USGS: Mw=8.0; Vanuatu subduction zone; strike=314°; dip=21°; rake=74°; thrust

plate earhquake fault;
D Lay et al. (2013a) Mw=8.1; strike=309°; dip=17°; rake=61°; & % Crust2.0;
D :Iaa:'ef'c’A“S"a"a" Vanuatu earthquake |1934/7/18 Lay et al. (2013a) M"7.8; M=7.8(Pacheco and Sykes, 1992);
D ;::'ef'c’A“S"a"a" 1966/12/31 Lay et al. (2013a) Ms=7.9(Tajima et al., 1990);

Pacific-North Haida Gwaii . L -

g, W RiE Uz .

D |american Hlate carthquake 2012/10/28 Lay et al. (2013b) Mw=7.8; thrust faulting; ¥ &1 (%Fig.359&YFEAH BN o1=;

Pacific-North Ms=8.1; strike—slip faulting; the Queen Charlotte Fault; Mw=7.9;¥ @ K S(Love
P |american plate 1949/8/22 Lay et al. (2013b) EOTIHIEEYDIE

Pacific-North Craig, Alaska, e il L = . Uz .
D |American plate carthquake 2013/1/5 Lay et al. (2013b) Mw=7.5; strike-slip faulting; ¥ fB1& (&Fig.3&YiEAH M o1=;
D
D |Chile, Nazca plate lquique earhtquake 2014/4/1 398 Lay et al. (2014) Mw=8.1: strike=357, dprlB; circular fault model; centroid depth=21.9km;

interplate thrust fault;

D |Chile, Nazca plate I%"ge“ earthquake®R 150144/ 44 Lay et al. (2014) Mw=7.7; thrust fault (Figure 1);
p [New Zealand, 2016 Kaikoura 2016/11/14 Litchfiled et al. (2018)  |Hollingsworth et al. (2017), 7L — MRl D B (2 2 AR DM, D 60%;

Hikurangi subd.z. earthquake
D Litchfiled et al. (2018) Bai et al. (2017), 7L — R D (L LR DM =7.25E+20NmD41% ;
D Litchfiled et al. (2018) Wen et al. (2018), 7L — R DA% (L £ K DM,=9.91E+20Nm (D 15%-25%;
D Litchfiled et al. (2018) Wang et al. (2018), 7L — R DFHIE L 2R DMG=1.04E+21NmD45%;

o Hamling et al.(2017)&Clark et al.(2017), FL—h R DL T2 AD
D Litchfiled et al. (2018) |y —7 7E+20Nm (9%
D [Costa Rica Nicoya, Costa Rica 2012/9/5 Liu et al. (2015) Mw=7.6; thrust faulting; large slip patch 110km X 50kmR=30km, Ac=3.4MPa;
D |Chile, Maule The great 2010 Chile 15145 /57 Lorito et al. (2011) Mw=8.8; mega-thrust;
earthquake
D |Chile 1960/5/22 Lorito et al. (2011) Mw=9.5;
D [Chile 1939 Lorito et al. (2011) Mw=7.9; intra—plate event;
D |Chile 1928 Lorito et al. (2011) Mw=8.0;
D |Chile 1960/5/21 Lorito et al. (2011) Mw=7.9;
D |Chile, Maule Maule, Chile 2010/2/27 Luttrell et al. (2011) Mw=8.8; mega—thrust; Acpeak=17MPa; Ac=—6MPa~17MPa;
. . Vr=0.7 B =2.6km/s, B =3.7km/s
n::iﬁ:ﬁ:ﬁ:a Asp1=80 X 55, Asp2=45 X 60, Asp3=30 X 60km
Sep.19,1985, Mendoza and Hartzell $=180 X 139=25020, Sa1=4400, Sa2=2700, Sa3=1800,

M |(between the Gocos |0y oo Rt * * * * (1989) Sa=4400+2700+1800=8900km"2,

and North America
plate)

Sa/S=8900/25020=0.36
Ms=8.1(Mendoza,C.,1993&Y)), Mw={log(1.5e+28)-16.1}/1.5=8.05




C.

T RBROU R/ S A5

E e i TRBL AL
4R EEAE AR b8 b8 il A AL AL (ST (SMGA: Strong a—F—
i -~ 0 & =1 i BTE Spectral Inversion) | Motion Generation RENEL
== sl (FL—h) HEA A = Area)
£RA *ﬁﬁ *E“E”T‘ [frf] Mo(Nm) | L (km) W (km) S (km’) | Jo(MPa) A (N-m/s%) A (N-m/s’) [ (Hz)
nggfcﬁz‘e:g:e 0ct.25,1981 Playa
Azul 1981/10/25 714E+19 707 18
M |(between the Cocos | o+ 1985 Zinuatane|1985/9/21 * * * 1.35E+20 * * 2827 2.1 * * *
and North America .
plate) °
The Naska—South
M |America plate Mar.3,1985, Central  |19g5,/3/3 * * 40 1.5E+21 255 165 * * * * *
. Chile
interface
Middle America
subduction zone
M [(between the Cocos [Mar.14,1979, Petatlan {1979/3/14 17.46 -101.46 15 1.5E+20 * * 5027 * * * *
and North America
plate)
Middle America
subduction zone Mar.20,2012,
M |(between the Cocos |Ometepec—Pinotepa [2012/3/20 * * 17 1.9E+20 * * 2500 * * * *
and North America Nacional
plate)
The Naska—-South
M |America plate Nov.14,2007, Tocopilla|2007/11/14 -22.33 -70.11 * 5.01E+20 160 50 * * * * *
interface
The Naska—-South
M |America plate Sep.16,2015, lllapel 2015/9/16 -31.637 -71.741 25 3.3E+21 200 140 * * * * *
interface
The Naska—South
M |America plate Feb27.2010 Maule.  15010/2/27 * * * 197E422 | 650 1945 * * * * *
interface e
The subduction zone
west Dec.26,2004,
M of the island of Sumatra—Andaman 2004/12/26 3.30 95.96 * 7.124E+22 1300 * * * * * *
Sumatra in Indonesia
ot sep202000
M . Samoa-Tonga 2009/9/29 -15.940 -172.718 18 1.19E+21 109 90 * * * * *
Pacific and the rthauake
Austraria plates) cartha
Tonga subduction
Sep.29,2009, the
zone (between the - -15.75 -172.25 5.2E+20
M Ipacific and the Samoa-Tonga 2009/9/29 -1600 | -172.25 * 5.3E+20 * * * * * * *
N earthquake
Austraria plates)
o |Nazoa ridge and Peru earthquake 1996/11/12 -14.99 ~75.63 28 4.4E+20 180 120 * * * * *
South American plate
Nazca ridge and
0 South American plate 1942/8/24 * * * * * * * * * * *
Nazca ridge and
0 South American plate 1974/10/3 * * * * * * * * * * *
o [Nazea and South [Pisco, Peru 2007/8/15 -13.35 -76.51 39 1.1E+20 * * * * * * *
American plates earthquake
o |Nezearidge and Peruvian earthquake [1996/11/12 | -14.99 -75.63 21 15E+21 200 * 12,500 * * * *
South American plate
Nazca ridge and
o South American plate 1842/xx/xx * * * * 240 * * * * * *
o |Nazoaand South |, cooasta, hile  |1995/7/30 * * * * * * * * * * *
American plates
o [Nazoaand South g iy carthuake  [1994/6/9 * * 635 * * * * * * * *
American plates
Rivera and Cocos
0 |plates and North the 2003 Tecoman, |55 /99 18.71 -104.13 20 2.30E+20 70 85 * * * * *
3 Mexico earthquake
American plate
. the 2012 Nicoya,
o [Cocos and Caribbean |50 1 Rica Mw7.6  |2012/9/5 9.76 -85.56 13.1 3.5E+20 128 13 * * * * *
plates
earthquake
2aRTL—k, dbk oM
T |FL—t ;;'E/:' Michoacan ~|19g5/9/19 * * * 1.099E+21 * * * 185 241E+19 * 0.024




C.

T RBROUR/ S A5

FTAN)TA

R1)F AT b
- EES= o T e | smms .
| mEOTL—H #ES Ak R SEXH .
£HH Ao, (MPa) | S, (km’) S./S A (km/s)
M‘gg'e ﬁ’"e”"a 0Oct 25,1981 Playa Vr=0.7 f=2.6km/s, B =3.Tkm/s
" (5; ot o Azul 1981/10/25 N N N N Mendoza, C. (1883) FARY R F15km(Playa Azul), 34%30km(Zihuatanejo)
ed"'fz‘h Ae 0098 |Sep.21,1985 Zihuatane|1985/9/21 endoza, L. Ms=7.3, Mw={log(7.14e+26)-16.1}/1.5=7.17(Playa Azul)
:I"ate>° merea o Ms=7.6, Mw={log(1.35¢+27)-16.1}/1.5=7.35 (Zihuatanejo)
The Naska—South Mw=8.0, Ms=7.8 P s o
) Mar.3,1985, Central Mendoza, Hartzell, and  |Vr=3.0km/s(max. allowable value& {2 /\—3 U (fE . Table 4 [REHER
M [America plate . 1985/3/3 * * * *
interface Chile Monfret (1994) )
3R BAIA M ALE (£Choy and Dewey(1988) D IR ICE L LER ik
Miggle America Ms=7.6, Mw={log(1.5e+27)-16.1}/1.5=7.4
subduction zone 2 < s - 2
: X ) =37 =
M |(between the Gocos |Mar.14,1979, Petatlan |1979/3/14 * * * * Mendoza, C. (1995) ARAT SRISL:120 X 120km, 297 §RIGL4:£240km, 7 x 40 x 40=5027kem
and North America A 0 ,=1/16 % 1.5%107/40000°/10°=1.0MPa
plate) Vr=3.3km/s
Middle America Mw= - TN
\ w=7.4, Vr=2.5km/s, BEIRBALE s -0 i op
subduction zone - Mar 20,2012 HRATABISE:140 X T0km, T~ YFALL TR £ FI<HiA 52500km D15
M |[(bet the Cq Ometepec-Pinot 2012/3/20 * * * * Mendoza, C. (2014, AT TH 8L ' PR am o = NI TAE I
(between the Gocos | Ometepec-Pinotepa endoza, 0. Q01| USGS/NEIC (OMTH CRESN BB L PR T —SERUT. WERE—R
plate) SERDSTFr—ETIVERBIERTEDILETT DL B DR
Motagh,M., B.Schurr,
The Naska-South p
N . J.Anderssohn, B.Cailleau, [Mw=7.8
M artr;er;:::eplate Nov.14,2007, Tocopilla|2007/11/14 * * * * TRWalter, RWang, 11=30GPa
J.P.Villotte (2010)
The Naska—South Okuwaki,R., Yagi,Y., Ara Mw=8.3
M |America plate Sep.16,2015, lllapel 2015/9/16 * * * * nguizR., Gonzélez,J., and |gn i pmics . = . ]
interface GonzélezG, (2016) fRHT R : ;R &200km X 1§140km ( electronic supplementary material )
Pollitz,F.F., Brooks B.,
_ Tong,X., Bevis,M.G.,
M ;he Naskal tSOUth Feb.27,2010 Maule, 2010/2/27 « « « « Foster,J.H., Birgmann,R., |Mw=8.83
el ke Chile Smalley.R., Vigny,C., JKFE R B218:185km, 5=18" —W=185/cos18° =194.5km
intertace Socquet,A., Ruegg,J.C.
and Campos,J. (2011)
The subduction zone | @ 62004 Rhie.J., D.Dreger, Mw=0.2
M of the island of Surr;atlia*Anvdaman 2004/12/26 * * * * R.Burgmann, and Vr=2.5km/s
Sumatra in Indonesia B.Romanowicz (2007) Banerjee et a/(2005)RBWMET I RUTNE—MEBRL-ETILEHER
. J.Beavan, X.Wang,
T°”ga<;“tbd“°t'$ S€p.29,2009, the C.Holden, KWilson, plate boundary earthquake, strike 6=175deg, dip 6=16deg, rake 1=85deg,
Mo e |samoa-Tonga 2009/9/29 * * * % |WPower, GPrasetya,  [Mw=8.0, rigidity 1=30GPa, slip D=4.1m
Actraria slates) earthquake MBevis & RKautoke  |S=109 X 90=9810km™2
ustraria plates, (2010)
Tonga subduction Thorne Lay, Charles J.
Sep.29,2009, the Ammon, Hiroo Kanamori, . _ . _ _
M zomle.(between the Samoa. Tonga 2009/9/29 % * * * Luis Rivera, Keith D. platf boundary earthquake, strike 6=185deg, dip & =29deg, rake A =90deg,
Pacific and the Mw=7.8&7.8, 8.0(total)
Austraria plates) earthquake Koper & Alexander R.
Hutko (2010)
Nazca ridge and . subduction interface between the Nazca ridge and the South American plate.
0 South American plate Peru earthquake 1996/11/12 * * * 38 ) Salichon ct al.(2003) Mw=7.7, Harvard moment=4.57E+20Nm, &R KJ XY E6~Tm
Nazca ridge and . subduction interface between the Nazca ridge and the South American plate.
o South American plate 1942/8/24 * * * * J.Salichon et al.(2003) Mw=8.10r8.2
o Nazca ridgevand 1974/10/3 % % % % 1 Salichon ct al.(2003) subiiuct\on interface between the Nazca ridge and the South American plate,
South American plate Mw=8.1
X interplate earthquake, Mw=8.0, CDREDHEEL TIXHINMIICRIRDIEHY
o ﬂ;z::;:d Isa‘;:g’ :::::;:J 2007/8/15 * * * * Sladen et al.(2010) H60kmENSLY, BIRETHBRKAY YR 11m(In-SAR only DA/ \—Lar ik
P a B) . BAZRES0m, BABEBH Kk
Nazca ridge and . subduction interface of the Nazca Ridge, Mw=8.0, F1 3 XY E1.4m, HarvardT
o South American plate Peruvian earthquake [1996/11/12 * * * * Spence et al.(1999) [£M0=4.4E+20Nm (Mw=7.7)
Nazca ridge and subduction interface of the Nazca Ridge, Mw=7.9~8.2, FRIRRE(396.11.1210 78
O |South American plate 1942/xx/xx * * * * Spence ctal.(1999) LIFFRCTRIEIEPPREN
o 2:::;:";;:? Antofagasta, Chile  |1995/7/30 * * * * Spence et al.(1999) subduction event, Mw=8.0~8.1
o ;“\;Z::c::dplsa‘;:tsh Bolivia earthquake ~ [1994/6/9 * * * * Spence et al.(1999) deep thrust earthquake, Mw=8.2
Rivera and Cocos = subduction interface between Rivera and Cocos plates and North American
O |plates and North f;‘;fffig:ﬁ"&:i: 2003/1/22 “ﬁ%ﬁ}f * * * Yagi et al.(2004) plate, Mw=7.5, Harvard CMT#GIEMO0=1.62E+20Nm TE&E(£18.807° N, -
American plate a A 103.886° E. R&30km, FRARYFADRKRT XY EIL34me3.1m
o |Cocos and Caribbean g‘e t2°1R2. Ni:j‘yﬁ'e 2012/9/5 N . . N Yue et al.2013) plate boundary megathrust fault, Mw=7.6, #B9IG 1114 T E=3MPa, 197 Y
plates osta Mioa Mw/. ’ 8=2m, USGSOIEIRALE(L10085° N, -85.315° E, FE&35km
earthquake
FARGNADN—DaVBIICEDRIRARIMILDHEE.
2aRTL—h, ek A&7 -Mich - HRE— AV ME, Global CMTHZ. _
T |FL—t = "Miehoacan 1 1985/9/19 * * * 37 |RiE-Hh(2019) SBRARIMVIZw ZRARIMLELTEH TEFHE. BABTEA 01k

R

Brune(1970)I=& 5.
ARSI ORER, Q=80 FZFE.




C.
TRt R RO MG/ S A—EFK
*E T wm | wm | wm | B0 | mmmesu | comon e 5
2 N = = = 5l LAJL(SE SMGA: Strong a—4—
i ®ER RRGE :E@:;{)h & =1 i K%m 715 Spectral Inversion) | Motion Generation RENEL
= mmoL—» HhEA 2l TE Area)
S e -
gam | E | OREORS owm | cam | wam | sdad) | o |4 vemsd ANms) | St
aaRTL—k 4K [
T |[FL—k @Eﬂ%ﬁ&z‘ga" 1985/9/21 * * * 2.490E+20 * * * 2.89 1.98E+19 * 0045
FRATL—F BT H
T |[UpFL—k F1)-llapel HE 2015/9/16 * * * 3.229E+21 * * * 6.04 7.18E+19 * 0024




C.

T RBROUR/ S A5

FARYTA 1= ol1=
_ 4R o T e | smms
22 wmeL—b W@ Ak E sEXH %
£HH Ao, (MPa) | S, (km’) S./S A (km/s)
SREBF.RXTIEELY, glovalCMTRTHE.
_ " FARGMNAVN—Da VBRI EDRBRARIMILDHEE.
. %ﬁi{“ B AR | 420 Michoacan 1985/9/21 . . . 27 |Em-meos BE— A M. Global CMTHZ.
MEOHZRARE ’ - BIRARIMLIZW Z AR ML E S TIFH Tz il ISNBRTEAOIF
Brune(1970)I2&%.
FARGIADIN=DaV BTICE B RBRARIMLOH#EE.
FRATL—h, BT A - i FE— A M. Global CMTHZ.
T |(UnFL—k F1)-llapel HiE 2015/9/16 * * * 37 RiZE-t(2018) CBIRARIMUZw ZRARIMLVES TIEO TeZEHE. ISABTEA 01X
Brune(1970)I2&%.
SFUIE DR Q(=2001"° 2.




C.

ASTAEOME /NS A—EF

e 1 RRBL AL
4R . Uk e e e b ERBL AL (SE (SMGA: Strong a—F—
hE 30 For 2 ki IEF"‘LL\FE Spectral Inversion) | Motion Generation RENE
ES i (FL—h) A & = Area)
£AR *&? .fp[%g [ﬁf] Mo(Nm) | L (km) W (km) S (km®) | Jo(MPa) A (N-m/s%) A (N-m/s?) [ (Hz)
D |Chile, Nazca plate |7 unitadui instraslab 1qq7 /1015 ~70
earthquake
T [subduoting Pacific |Sea of Okhotsk 2013/5/24 * * 610 48E+21 140 50 * * * * *
lithosphere earthquake
Sunda subduction 3.74€20,
T Jone arcs Padang earthquake 2009/9/30 * * 78 342020 90 65 * * * * *
T [subducting Pacific |Sea of Okhotsk 2013/5/24 54.874 153.281 609 4.1E+21 180 60 * 15 * * *
plate earthquake




C.

ASTRMEOME/ NS A%

=
TREITA| 72ky5s |FRAUTA| o
£ 0] SRR
= BHETE DEHE DEHL X e
i g (FL—b) RE - = SEXH
£A/A8 Ao,MPa) | S, (km®) NWAY B (km/s)
D |Chile, Nazca plate Punitaqui instraslab 1997/10/15 Lay et al. (2014) Mw=7.1; intraslab earthquake, normal fault;
earthquake
subducting Pacific Sea of Okhotsk . - K Rinversion
T lithosphere carthquake 2013/5/24 * * * * Wei et al. (2013a) BREEERE 4km/s
-EiE &L T. east-striking nodal plane (EWNP) & 7=IZsouth-striking nodal plane
Sunda subduction WSNP)E{EE_‘
T Padang earthquake  |2009/9/30 * * * * Wiseman et al.(2012) =K EGPST—4AIZ & B Joint inversion
zone arcs -EWNPi T3.74e20Nm., NSNPEE T3.42620Nm
BN RSLIEIL. Fig6DTRYNHRDFHAIMYIZLD,
radiation efficiency(n NEE->T, HIG N TEA osEBRERDHDE
. . = Nr=0.6&7251=HIZ, Vr=4km/sii5. A 0s=15MPa’\ L E T, KB K S180km,
7 [cubducting Pacific |Sea of Okhotsk 2013/5/24 * * * *  [Ye etal(2013) HE60kMETE B o

plate

earthquake

<& 1=, Vr=bkm/s’35, A 0s=12MPa, nr=0.6T, Bif&&KE180km, #E68km&7R
%

C-10-




C.

TIR—FAXBROWE/ AT A—4FK

. 1 — i TRBL AL
4R EEGE E—AR b fE EfﬁE b fE A iﬂl?]ﬁﬂl/’\)l/FSI: (S‘MGA: Strong 3_—7’—
HhE GAX) R & [k BTE Spectral Inversion) | Motion Generation REIEK
E sl (FL—h) HhRB A = Area)
E] #ﬁ %}g fff] Mo(Nm) | L(km) | W km) | 5@md) | JoMPa) | 4 (N'mis) A (N-mis’) fe (H2)
1 T8 tral Kuril island: 2007/1/13 46.243 154.524 * 1.5E+21 2007 * * * * * *
(XEF#) central uril Islands » g E 7
1 & tral Kuril island: 2007/1/13 * * 22 1.6E+21 200 * * * * * *
(AE) central Kuril islands .
1 & tral Kuril 1963/3/16 46.79 154.83 10-50 * * * * * * * *
(KEs2) central Kurils 3 .
1 & tral Kuril 1971/12/2 4477 153.33 38 * * * * * * * *
(AF%) central Kurils ) ’
1 & tral Kuril 1981/8/23 48.71 157.37 20-42 * * * * * * * *
(xEF;i) central urils . .
1 & tral Kuril 1983/8/2 45.17 153.48 68 * * * * * * * *
(KEF;i) central urils . X
1 & tral Kuril 1990/9/10 46.59 155.48 23 * * * * * * * *
(KEF;i) centrai urils .. .
Tonga subduction Sep.29,2009, the
M |zone (the Pacific Samoa-Tonga 2009/9/29 —-15.542 -172.237 13 8.20E+20 114 28 * * * * *
plate) earthquake
Tonga subduction Sep.29,2009, the
M |zone (the Pacific Samoa-Tonga 2009/9/29 -15.51 -172.03 * 1.8E+21 * * 3510 13 * * *
plate) earthquake
the southern Mexico . .
0 |subduction zone 20;7'1 Ch':"as Mexico 1417/9/8 14.85 -94.11 18 1.85E+21 * * * * * * *
(Cocos plate) earthquake

- C-11-




C.

TIR—FAXEOWE/ ATA—F%

FTAN)TA

TARVTA |TANYTA| o
s
- RER | P g| omm | ommw | SHEE : i
= st (FL—b) HES " = SEXH
£HH Ao, (MPa) | S, (km’) S./S A (km/s)
@I ERIEDEI A N\—Dar
1 ;ij%iFi) central Kuril islands  |2007/1/13 * * * * Ammon et al. (2008a) :’gvlg] 559, A1-115
@Vr=3.5km/s
QiR FRIRD K A /3 —ar
1 ?:7(%3‘13;) central Kuril islands ~ [2007/1/13 * * * * Ammon et al. (2008b) OMw8.1
) @Ammontt (2008a) &R ?
1 ?;Q%F:i) central Kurils 1963/3/16 * * * * Ammon et al. (2008b) @Christensen and Ruff (1988)
K
1 ?;Q%F:i) central Kurils 1971/12/2 * * * * Ammon et al. (2008b) @Christensen and Ruff (1988)
K
T8 @Christensen and Ruff (1988)
I (R central Kurils 1981/8/23 * * * * Ammon et al. (2008b) @Global CMTf#
N OMw=6.0
5 : @Global CMTHZ
1 (R central Kurils 1983/8/2 * * * * Ammon et al. (2008b) OMw=54
5 ; @Global CMTHZ
1 (AE) central Kurils 1990/9/10 * * * * Ammon et al. (2008b) OMw=5.3
J.Beavan, X.Wang,
Tonga subduction Sep.29,2009, the C.Holden, K.Wilson, outer rise earthquake, strike 6=172deg, dip & =48deg, rake A =—41deg,
M |zone (the Pacific Samoa—-Tonga 2009/9/29 * * * * W.Power, G.Prasetya, Mw=7.9, rigidity 1 =30GPa, slip D=8.6m
plate) earthquake M.Bevis & R.Kautoke S=114 x 28=3192km"2
(2010)
Thorne Lay, Charles J.
Tonga subduction Sep.29,2009, the Ammon, Hiroo Kanamori, |outer rise earthquake, strike 6 =144deg, dip & =65deg, rake A =—91deg,
M |zone (the Pacific Samoa-Tonga 2009/9/29 * * * 4.1 Luis Rivera, Keith D. Mw={log(1.8e+28)-16.1}/1.5=8.1, rupture velocity Vr=1.5km/s, slip D=10.0m,
plate) earthquake Koper & Alexander R. @=1.3, B=4.1km/s, p=3.1g/cm"3
Hutko (2010)
T 9B —54 XHE (the upper part of the subducting Cocos plate & intraplate
the southern Mexico 2017 Chiapas Mexico normal-faulting event, & U EIRRS18kmTHIM) . 79 8—54 X EDE
O [subduction zone P 2017/9/8 * * * * Okuwaki et al.(2017) SA—BERNERT #H . Mw=8.1 (ATFZE / GCMT solutionTlEMw=8.2) . &

(Cocos plate)

earthquake

Servicio Sismologico Nacional Tl£58km, TR KT RNYE18.6m. AT RYED
70%0 $818E50km X 30km
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TEAthER
E 1 . TRBLNIL
o f s L] ] ] i G EHL AL (SE (SMGA: Strong a—4—
= pas RRLE -E(EA}X/)F For 2 ki I]%E_\Fjj_ﬁ Spectral Inversion) | Motion Generation RENE
i g (FL—b) HEA af = Area)
£AR *&? ?E;E [fn)f] Mo(Nm) | L (km) W (km) S (km®) | Jo(MPa) A (N-m/s%) A (N-m/s?) [ (Hz)
New Zealand, 2016 Kaikoura
D Hikurangi subd. .zone |earthquake 2016/11/14
D
D *
D
D
Pacific Plate and the 2016 Kaikoura
° Australian Plate earthquake 2016/11/14 * * * 1.04E+21 * * * * * * *
Pacific Plate and the 2016 Mw7.8 _ ~
[} Australian Plate Kaikoura earthquake 2016/11/14 42.69 173.02 15 9.91E+20 170 * * * * * *
the 2006 Java,
(o) Indonesia, tsunami 2006/7/17 -9.28 107.42 15 6.6E+20 360 132 * * * * *
earthquake
o |india and Eurasia the 2015 Gorkha, o515,/ /5 28.147 84.708 15 9.1E+20 168 96 * * * * *
plates Nepal, earthquake
the Manila Trench " .
O |subduction zone (the 2008 Pingtun Taiwan 506,15 55 | 51 690 120.560 44.00 2.7E+19 120 100 * * * * *
; Earthquake(Mw6.9)
Eurasia Plate)
the Manila Trench " .
O |subduction zone (the [2008 Pingtune Taiwan 540615 /56 | 51970 120.420 51.00 1.8E+19 90 80 * * * * *
. Earthquake(Mw6.8)
Eurasia Plate)
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TEAthER
=
sun | o | TR TRAUTA e
HhiE BHETE DEHE DEHL = X e
i g (FL—b) HRSA - = SEXH
£A/A8 Ao,MPa) | S, (km®) NWAY B (km/s)
D ﬂiwué:;"":i 4 sone zg:&ﬁa‘t‘;‘“ 2016/11/14 Litchfiled et al. (2018)  [Hollingsworth et al. (2017), TL— NIRRT L ADMM60%;
D Litchfiled et al. (2018) Bai et al. (2017), 7L —hRAD IR L2 A DM=7.25E+20NmD41%;
D Litchfiled et al. (2018) Wen et al. (2018), 7L — R DA EE (L £ A DM,=9.91E+20Nm (D 15%-25%;
D Litchfiled et al. (2018) Wang et al. (2018), 7L — MR DBIE L 2 A DM=1.04E+21NmD45%;
. Hamling et al.(2017)&Clark et al.(2017), 7L —rREIDIKIZIE LK D
D Litchfiled et al. (2018) M,=7.7E+20NmD9%;
Pacific Plate and the 2016 Kaikoura simultaneous rupture on both the subduction interface and the upper crustal
o Australian Plate earthquake 2016/11/14 * * * * Wang et al. (2018) splay faults, Mw=7.94(USGS 7.8) . @ E—*>2 kD 45%IEsubduction interface T
. crustal faults and subduction interface, subduction interface D& 5 [E 4B #IIZ
O [neteionbrte [Koicoura oarshauake [2016/11/14 * * * +  |[Wenetalo18) ANELS, M & MO( 1)SEHM T FALM= 4207\ 2 TI7.90, 8.90E+20Nm.
4 2)GPS dataTl&7.87, 8.03E+20Nm, 3)joint inversionTI£7.93, 9.91E+20Nm)
the 2006 Java, ? (Wikipedia TIZE&E! | F&32km) near the Java trench / thrust faulting,
o Indonesia, tsunami  |2006/7/17 * * * * Yagi and Fukahata(2011) |Mw=7.8, CMT(MO0=4.61E+20Nm, fault area&L T360km X 132km&ERiR SN TLY
earthquake BMETILDOKRES(E260km x 130kmIEEIZRZ 5
India and Eurasia the 2015 Gorkha ? 75 <{subduction interface between the India and Eurasia plates, Mw=7.9,
o | L uras Neoal, oarthenahe 2015/4/25 * * * * Yagi and Okuwaki(2015) [GCMT@MO0=7.8E+20Nm. effective rupture areald120km X 80km, AT Y&
plates epal, earthquake 75m.
the Manila Trench T BAHhE (a region where the Eurasia Plate subducts beneath the Philippine
N 2006 Pingtung Taiwan - 1800 Plate . normal fault with right-lateral componentds KU &M L& Wi fE THEE 1=
O |gubduction zone (the |parthquake(we.s)  |200%/12/20 | 03~04 | 5000 * ¥ [Yen YT etalQ008) - lpmhy EEREAU~E mE RS ENSAERELLIN)  Mw=69.
DLEWIEFEMDET L H A X BIRIEEREE2.Tkm/sEL TS
the Manila Trench " . e ~ - 44 - = %
. 2006 Pingtung Taiwan - 1225 LREMEOREN SN RICHRME TR SIMETHERRALT S,
O |[subduction zone (the Earthquake(Mw6.8) 2006/12/26 0.3~0.4 1200 * * Yen Y.T. et al.(2008) Mw=6.8. EDLEWIEFEMDEF ILHA X . BRIBEIEEREE2 Tkm/sEL TS

Eurasia Plate)
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