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sl = 1.
for PGA,, = 100 cm/sec? or frequencies < 1 Hz
sl = 1. = (f — 1) (PGA,, — 100.)/400.
for 100 < PGA,, < 500 cm/sec? (1 Hz < f < 2 Hz)
si=1-(f-—-1)
for PGA,, = 500 cm/sec? (1 Hz < f < 2 Hz)
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for PGA,x = 500 cm/sec’® (f = 2 Hz and PGA);

PGA,, is predicted PGA on rock (NEHRP B)
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(2) Lin and Lee (2008)
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Figure 3.  The magnitude and distance distribution of the strong-motion data set used in this study. The solid rhomboids represent data
from the Taiwan area; the open circles represent data from other areas.
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Table 3
Regression Coefficients of Attenuations for Rock Sites

Period C, C, Cy Cy Cs Ce o Olny

PGA —2.500 1.205 —1.905 051552 0.63255 0.0075 0275 0.5268
0.01 —2.500 1.205 —1.895 0.51552 0.63255 0.0075 0275 0.5218
0.02 —-2.490 1200 —1.880 0.51552 0.63255 0.0075 0275 0.5189
0.03 —2.280 1.155 —1.875 0.51552 0.63255 0.0075 0275 0.5235
0.04 —2.000 1.100 —1.860 0.51552 0.63255 0.0075 0275 0.5352
0.05 —1.900 1.090 -—1.855 051552 0.63255 0.0075 0275 0.537

0.06 —1.725 1.065 —1.840 051552 0.63255 0.0075 0275 0.5544
0.09 —1.265 1.020 —1.815 051552 0.63255 0.0075 0275 0.5818
0.10 —1.220 1.000 —1.795 0.51552 0.63255 0.0075 0.275 0.5806
0.12 —1.470 1040 —1.770 051552 0.63255 0.0075 0275 0.5748
0.15 —-1.675 1045 —1.730 051552 0.63255 0.0075 0.275 0.5817
0.17 —1.846 1.065 —1.710 051552 0.63255 0.0075 0.275 0.5906
0.20 —-2.170 1.085 —1.675 0.51552 0.63255 0.0075 0275 0.6059
0.24 -2.585 1.105 —1.630 051552 0.63255 0.0075 0275 0.6315
0.30 -3.615 1215 —1.570 0.51552 0.63255 0.0075 0275 0.6656
0.36 —4,160 1.255 —1.535 0.51552 0.63255 0.0075 0275 0.701

0.40 —4.595 1285 —1.500 051552 0.63255 0.0075 0275 0.7105
0.46 —-5.020 1.325 —1.495 051552 0.63255 0.0075 0275 0.7148
0.50 —-5.470 1365 —1.465 051552 0.63255 0.0075 0275 0.7145
0.60 —6.095 1420 —1.455 051552 0.63255 0.0075 0275 07177
0.75 —6.675 1465 —1450 0.51552 0.63255 0.0075 0275 0.7689
0.85 —7.320 1.545 —1.450 051552 0.63255 0.0075 0275 0.7787
1.0 —8.000 1.620 —1.450 051552 0.63255 0.0075 0.275 0.7983
1.5 —9.240 1.705 —1.440 051552 0.63255 0.0075 0275 0.8411
2.0 —10.200 1.770 —1.430 051552 0.63255 0.0075 0.275 0.8766
3.0 —11.470 1.830 -—1.370 0.51552 0.63255 0.0075 0275 0.859

4.0 —12.550 1.845 —1.260 0.51552 0.63255 0.0075 0.275 0.8055
5.0 —13.390 1.805 —1.135 051552 0.63255 0.0075 0.275 0.7654

The regression equation is In(y) = C; + CoM + C3In(R + C4eSM) + CeH + C;Z,.
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Table 4
Regression Coefficients of Attenuations for Soil Sites

Period C Cs G Cy Cs Cs C; Oiny

PGA —-0.900 1.000 -—1.900 0.99178 0.52632 0.004 0.31 0.6277
0.01 —-2.200 1.085 —1.750 0.99178 0.52632 0.004 031 0.5800
0.02 —-2.290 1.085 —1.730 0.99178 0.52632 0.004 0.31 0.5730
0.03 —2.340 1.095 -—1.720 0.99178 0.52632 0.004 031 0.5774
0.04 —-2.215 1.090 -1.730 0.99178 0.52632 0.004 0.31 0.5808
0.05 —1.895 1.055 —1.755 0.99178 0.52632 0.004 031 0.5937
0.06 —-1.110 1.010 —-1.835 099178 0.52632 0.004 0.31 0.6123
0.09 —-0.210 0945 —1.890 0.99178 0.52632 0.004 031 0.6481
0.10 —0.055 0920 —1.880 0.99178 0.52632 0.004 0.31 0.6535
0.12 0055 0935 -—1.895 0.99178 0.52632 0.004 031 0.6585
0.15 —0.040 0955 —1.880 0.99178 0.52632 0.004 031 0.6595
0.17 —-0.340 1.020 —1.885 0.99178 0.52632 0.004 0.31 0.6680
0.20 —0.800 1.045 —1.820 0.99178 0.52632 0.004 0.31 0.6565
0.24 —-1.575 1120 —1.755 0.99178 0.52632 0.004 0.31 0.6465
0.30 —3.010 1315 —1.695 0.99178 0.52632 0.004 0.31 0.6661
0.36 —3.680 1380 —1.660 0.99178 0.52632 0.004 0.31 0.6876
0.40 —4.250 1415 —1.600 0.99178 052632 0.004 0.31 0.7002
0.46 —4.720 1430 —1.545 0.99178 0.52632 0.004 0.31 0.7092
0.50 —5.220 1455 —1.490 0.99178 0.52632 0.004 031 0.7122
0.60 —=5.700 1470 —1.445 0.99178 052632 0.004 031 0.7280
0.75 —6.450 1500 —1.380 0.99178 0.52632 0.004 0.31 0.7752
0.85 =7.250 1565 —1.325 0.99178 052632 0.004 0.31 0.7931
10 —8.150 1.605 —1.235 0.99178 052632 0.004 0.31 0.8158
1.5 —10.300 1.800 —1.165 0.99178 0.52632 0.004 031 0.8356
2.0 —11.620 1.860 —-1.070 099178 0.52632 0.004 031 0.8474
3.0 —12.630 1.890 —1.060 0.99178 0.52632 0.004 031 0.8367
4.0 —13.420 1.870 —-0.990 099178 0.52632 0.004 031 0.7937
5.0 —13.750 1.835 —-0.975 099178 0.52632 0.004 031 0.7468

The regression equation is In(y) = C; + CoM + C3In(R + C4e%M) + CeH + C;Z,.
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(3) Rodriguez-Perez (2014)
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Table 2
Normal Inslab Events
Date Mechanism

Event  (yyyy/mm/dd)  Time (hh:mm:ss) Longitude* (° E)  Latitude® (° W) Depth (km) M, (Strike, Dip, Rake) (°)
1" 1995/10/21 02:39:09 —-03.42 16.67 163.8 1.2 (313, 90, —104)
27 2001/01/19 01:12:55 —-92.93 15.33 93.0 6.0 (324, 77, =90)
37 2001/11/28 14:32:37 —93.40 15.78 65.0 6.4 (301, 74, —92)
47 2001/12/19 10:26:06 —-03.87 17.57 177.1 52 (300, 74, —114)
5t 2002/01/16 23:09:57 -93.44 15.69 55.7 6.4 (306, 83, —88)
6" 2002/01/30 08:42:07 —-95.94 18.22 116.0 5.9 (317, 63, —94)
7t 2002/03/31 23:10:01 -92.95 14.64 322 5.5 (287, 34, —110)
8* 2002/06/11 02:32:35 -94.73 17.49 150.6 52 (316, 73, —104)
9f 2004/01/17 21:13:10 —-05.49 17.90 106.4 5.2 (325, 44, =77)
107 2004/04/20 17:44:23 —94.63 17.50 146.2 5.4 (310, 61, —132)
117 2004/08/07 11:39:13 -95.30 17.25 104.7 5.8 (312, 66, —103)
127 2004/08/18 09:03:12 -95.14 16.40 77.6 5.8 (314, 64, —150)
13+ 2005/05/19 07:10:59 —-02.36 14.72 74.0 5.3 (306, 74, —101)
147 2007/07/06 01:09:21 —-93.89 16.48 113.7 6.0 (313, 74, —102)
157 2007/11/26 17:41:40 -93.35 15.37 71.3 3.7 (326, 72, —82)
167 2008/02/11 22:20:36 —-94.10 16.44 91.6 5.1 (320, 72, —108)
17F 2008/06/05 05:11:28 -93.64 15.79 100.2 5.3 (319, 82, —114)
187 2008/11/23 18:06:40 —-94.02 17.38 167.4 5.0 (321, 72, —101)
197 2009/09/08 05:14:32 —95.68 17.73 103.0 5.1 (319, 59, =57)
207 2010/09/15 06:05:47 -93.31 15.73 77.6 5.1 (309, 69, —=97)
217 2010/11/01 23:16:47 —-93.63 16.97 168.7 5.6 (309, 84, —115)
227 2011/02/25 13:07:28 —95.20 17.98 1284 6.0 (318, 52, —109)
237 2011/04/07 13:11:27 —94.12 17.28 153.8 6.7 (307, 76, —119)
247 2011/06/07 14:55:19 -93.41 15.31 75.6 5.3 (308, 77, —90)
257 2011/12/07 05:13:18 —-94.10 17.82 198.1 5.1 (305, 69, —130)

*All locations are based on teleseismic data.
TLocation, focal mechanism, depth, and M,, from the Global CMT catalog.
fLocation, focal mechanism, M, from the Global CMT catalog, and depth from the USGS catalog.
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Figure 1.  Map of (a) central Mexico region and (b) southern Mexico region showing the stations (triangles) and the epicenters (circles).
The color version of this figure is available only in the electronic edition.
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Table 4

Regression Coefficients of the Ground-Motion Relations for Inslab Events in Southern Mexico

f (Hz) [ %) C3 Cy 5] o [ Oc
0.20 —3.7248 0.9135 0.0015 -0.0014 0.8602 0.32 0.30 0.10
0.25 —4.0569 0.9441 0.0008 -0.0016 0.7009 0.29 0.27 0.09
0.33 -3.9967 0.9555 0.0004 -0.0016 0.6621 0.27 0.26 0.09
0.50 -3.9152 0.9704 0.0001 —0.0016 0.6516 0.28 0.27 0.09
0.67 —3.8089 0.9705 0.0000 —0.0018 0.6019 0.31 0.29 0.10
1.00 —3.4679 0.9651 0.0002 —0.0018 0.6635 0.33 0.31 0.10
1.33 =3.0745 0.9468 0.0006 —-0.0018 0.7282 0.34 0.32 0.11
2.00 —2.6383 0.9297 0.0012 —0.0017 0.8359 0.34 0.33 0.11
2.50 —2.2661 0.8973 0.0018 -0.0018 0.8798 0.35 0.33 0.11
3.33 —1.6239 0.8604 0.0026 —0.0016 1.0826 0.37 0.35 0.12
5.00 —1.2955 0.8391 0.0031 —-0.0015 1.1995 0.41 0.39 0.13
10.00 —1.0837 0.8253 0.0034 —-0.0014 1.2943 0.42 0.40 0.13
13.33 —1.0582 0.8114 0.0036 —0.0015 1.2985 0.40 0.38 0.13

20.00 —1.1939 0.8206 0.0035 —-0.0014 1.3095 0.40 0.38 0.13

25.00 —1.2496 0.8103 0.0033 —0.0015 1.2626 0.40 0.37 0.12
PGA —1.1321 0.8038 0.0033 —-0.0014 1.3219 0.39 0.37 0.12
PGV -3.4130 0.8991 0.0014 -0.0018 0.9895 0.35 0.33 0.11

The regression equation is logY = ¢| + ¢;M,, + ¢3H + ¢4R — ¢51ogR + 0.
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Figure 13. Predicted PSA response spectra for inslab earth-
quakes of M, 5.5 and 6.5 with H = 70 km, at the distances of
50, 100, 200, and 400 km from this study (continuous curves),
and some other studies (Atkinson and Boore, 2003, dotted curves
and Garceia et al., 2004, dashed curves).
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3.1.2-310 7, FHIR T L1ZAcz T 5 & PR O EVHIE T A0=100bars, & & I
D7 L — bR IXA0=200bars, BARE T ORLRFEHIE T A0=370bars & 72 V) | LRI
B IX AR WHIE T R T2.40%, 7 U — MRHHE X665 EEE B O 28 iR 2 & 2R
TRENEOLN TS, MEORAEMIE T L ICEBEH L VxR 503, BB EVHE
FEWHERIZHE AR Tdod KR E L | BIRE S IZEREOMEIZS L TEERNNT A =X Th
DL RTND,
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Fig. 1. Strong-motion stations and epicenters
of analyzed events. The solid triangles
indicate the locations of stations. The open
circles, pentagons, and squares indicate the
epicenters of subduction earthquakes, inter-
mediate depth earthquakes, and shallow
earthquakes, respectively, corresponding to
the events listed in Tables 1(a), (b), and (c).
Upper boundary of Pacific Plate (Umino
and Hasecawa, 1982) and Philippine Sea
Plate (Isuipa, 1992) are also depicted.

43.1.2-1 Nk - fi (1998) AMEHZHWREBRM O 7 L — MMEHUE, BRE T ORL0R
FEHE, BLOMEBEROEWHEDE L
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® Kanto: Shallow eq.

O Kanto: Intermediate depth eq.

X  Tohoku: Subduction eq.
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Fig. 11. Amplitude of source spectra in high-
frequency range Mpyr versus seismic mo-
ment M, Solid circles, open circles, and
crosses indicate shallow earthquakes in the
southern Kanto region, intermediate depth
earthquakes in the Kanto region, and sub-
duction earthquakes off Fukushima Prefec-
ture, respectively.
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Fig. 12. Brune stress drop 4do estimated in
each region. Vertical bars indicate the
range of = 1o, and open circles on the bars
indicate average of Jo in each region.
Dotted line shows the average of 4o in the
three regions. The events of which 4do is
higher than the average, 406=209 bars, are
classified into high-frequency earthquakes,
while the events with lower than the
average are classified into low-frequency
earthquakes.

[3.1.2-3 A - flL (1998) ([ L A@E RO 7L — FMEHE, BIRETOCOCEBME,
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(2) I - fh (1999)

TNEE < (1999) 13, B13.1.2-4IZ R T B LAL THAE L2 FH3 000 HUE 2 XH 51T
R VAL 2R ZoMBEZ o, 2200, BRIE S IE50km I D ERWHIEE & L
ITNOHRBHEBZEAMBEICELDY 7 L — N H#E (Inter-plate) & 7 L — b+ [ #E
(Inter-plate) 233 L, & OIZWiWTE (Reverse fault), 1EWT/E (Normal fault) . #Hd 3 UK

J& (Oblique fault), &k O " HEFEFEMBEm O LEFEA LIS 8o Efkdh (Pl 227 L — k
DL VIARTTMZ A< DCH E N THRALRIE (Tih) 27— 1F0 b < VIALTTT
Z ) < DERUZ WG 7 A T2 i Uiz, RiR 2 £3.1.2-1125R7,

g o= o1z, BRUALTHA L7250km & D EWI3HIE  REH R RICIN 2 72, Mok
RIILLTDEBY TH S,

1) OCEBRMBOREA D= AL EICE DD L, BB EITREHESL— A
O_HERFEBHMERO T T, HALHG X Bim THRAETLHE N LV, BT I3 M
BTV M= AU TRKEFETL—FN, 740 VBT L— N, BLOW Y

L— PR TRORCEBHUEN AL TWVD,

2) T ORI LR 1T HUE 1T R TR 6f5 13 &N FE AR IR 23 K & <
D, TOEGWEZME T LIZR D & dbifEiE & BAH T 0 00 TR 3 R 3R A
(AT E OB E 2SRV H Y, ZDO&EITT LV — FAOEERHIEIZEE LT
WO HREMEDR D 5,

3) MEEREOFENRL 2556 LT 7 L— N7 L— MERMBEIZ XL DX
FATIE W B O T WG - DCHL - DERI O Wr g E B O RIZ LD X4y L0 b, [X3.1.2-5
WRT EOIZ, DLABBRRIICKDEENHEICEHND,

4) FIskE LT, 19944 bR H G HIFE D L 5 ICEENE L THLOPLHRBEHE &L F% D

HWERBZMET 25608305, 2 OHEITCCEBHE & REICHET L — NN
THAELTEBY, 5% ZOMEOHE DI A, A A R~ HOE G BR ST I
KM 5 2 &EAMERNK FHEZELEBbh b,
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(a) Focal depth > 50 km

Fig. 1 Locations of events and their focal mechanisms
X3.1.2-4 J0NAE - f1 (1999) B HLLAL THRA L 72 0REBEHBEOE A H L~ L O REHT
WEHEB X OB O DICHWTZERWHEORR L A B = X LfiF
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#:3.1.2-1 J0E - Ml (1999) NEAHLIAL TRAE L -0 EEMEOE Y L~ L OmHHC
WEHERB I OO DICHWZEOWHIEOE R & X b = X A

(a) HLAE TR A L 72 00T i
Table 1 Intermediate depth earthquakes analyzed in this study

Epicenter Mo #ofdata* Obs Fault type**
No. Origin time Lon. Lat. Depth Region Mna (E25) EVWYV Cal  nter. Intra. Reference
1 1978.0220 13:37 14220 3875 50 Miyagiken-oki 6.7 70 24 6 1.1 DC-V Kosuga et al., 1996
2 1980.0925 02:54 14022 3552 80 Chibaken-chubu 6.1 13 106 2 19 R Kawasaki & Matsuda, 1987
3 1981.0123 13:58 14220 4242 130  Hidaka-seibu 7.1 175 34 10 1.5 DE-H Kosuga et al., 1996”
4 1983,0227 21:14 140.15 3593 72  Ibaragi-nanbu 6.0 08 9% 4 1.7 R Hori, 1986'%
5 1985.1004 21:26 140.15 3587 78  Ibaragi-Chiba 6.1 09 166 28 1.5 O  Hori, 1986'
6 1986.0624 11:53 14072 3482 73  Bousou-oki 6.5 94 152 16 0.9 o
7 1987.0109 15:14 14177 3983 71  Iwate-chubu 66 88 58 22 12 DC-H Kosuga et al., 1996
8 1987.0114 20:03 14293 4253 119 Hidaka-hokubu 7.0 169 30 4 1.5 DE-H Kosuga et al., 1996°
9 19871217 11:08 14048 3537 57 Chiba-toho-oki 6.7 71 180 24 0.9 O  Okada, 1990'"
10 1988. 0318 05:34 139.63 35.65 96  Tokyoto-tobu 6.0 03 170 22 1.7 N Kinoshita, 1992'%
11 1992.0202 04:04 13978 3522 92 Tokyo-wan 59 0.5 270 52 29 DC  Qkada, 1990""
12 1993.0115 20:06 14435 4292 100  Kushiro-oki 78 2720 144 46 17 DE-H Kosugaetal., 1996
13 1994. 0831 18:07 146.07 4348 84 Kunashiri 6.5 21 24 2 2.7 0

Total 1454 238 Ave. 1.6

* Number of stations located east side [E.V] and west side [W.V] of volcanic front,
** Divided into inter- and intra-plate earthquakes. R: Reverse-, N: Normal-, O: Oblique-fault.
DC: Down-dip compression, DE: Down-dip extension with -H: Horizontal and -V: Vertical fault plane

(b) BAERLIAE CTHA L= W HIE
Table 2 Shallow earthquakes analyzed in this study

Epicenter Mo #ofdata* Obs Fault type**
No. Origintime  Lon. Lat. Depth  Region  Mpa (E25) EVW.V Cal Inter. Intra. Reference
101 1968. 0516 09:48 143.58 40.73 0  Tokachi-oki 79 28000 32 22 06 R Kanamori, 1971'9
102 1970. 0121 02:33 143.13 4238 50 Hiroo 67 — 9 2 13 R Sasatani, 1987'%
103 1973. 0617 12:55 14595 4297 40  Nemwro-oki 74 6700 11 1 09 R Shimazaki, 1974'®
104 1974. 0804 03:16 139.92 3602 50  Tonegawa 58 08 29 0 11 R Takemoto & Kawasaki, 1983'"
105 1978. 0612 17:14 142.17 38.15 40 Miyagikenoki 74 337.0 56 16 11 R
106 1982. 0321 11:32 142.60 4207 40 Urakawa-oki 7.1 264 22 10 07 R Tada, 1987'%
107 1983. 0808 12:47 139.20 3552 22 Kanagawa 6.0 04 76 40 08 S Kinoshita, 1992'?
108 1987. 0206 22:16 14188 3695 35 Fukushimaoki 67 132 78 10 08 R Takemura et al., 1989'"
109 1987. 0407 09:40 141.87 3730 44 " 66 114 56 16 12 R Takemura et al., 1989'%
110 1987. 0423 05:13 141.62 37.08 46 " 6.5 108 42 6 10 R Takemura et al., 1989
111 1994.1004 22:22 147.70 4337 23 Hokkaido-toho-oki 8.1 30000 60 28 2.0 O  Kikuchi & Kanamori, 1995%”
112 1994.1228 21:19 143.73 40.42 0 Sanriku-haruka-oki 7.5 489.0 174 56 12 R Sato et al,, 1996°”
113 1995.0107 07:37 14231 4022 48 Iwateken-oki 72 333 1i8 24 1.0 R

Total 763 231 Ave. 1.0

*,** These notations are the same as Table 1, except for S: Strike slip fault
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Inter-plate event

Intra-plate event
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(3) HLH - filL (2002)

A - il (2002) 1%, AEVEE D OSSR HE ORI A M L NV AL TW D, £,
BRIV VNS MES T v 7@ LT7ZE & OBrune (1970) OIS/ T EZFEAM L, H

BOREAT = A5 EMBEBBBDOEBEIZOWVWTHRFTFL TS,

BEHZ AW 0%, K3.1.2-612RTSIHIE T, FTOSOORIZHEHL T\ 5,

DCH!  : TEERMEmWO Em CIIHEEZ R A ST LIS N OENE (Pl 2B
L—h Db < VAL T % ) < down dip compression!

DERY : “EEFEHER O T CIIMEZ RS E LIS 0RIJE (THh) 287
L— Db < VAL T % ) < down dip extension!

Hin®l b DRAIHE

Subfl : FL— FETRME

ol ED4->DRLSN DI D HIFE

[X3.1.2-7Z A W L v DR E O & m T,

H3.1.2-81C T OFERBFONT-MEE— A M EEBAM L~ VOB ERT KLY,
SubMHIFE DAGIZFII~80 MPal KEIEHONTWVWAHZ ENDbMY . FHMHEIZFIS MPal
2o TWD, —J7, DERUMURITHERMIX S > E /NS < SEHMEITHI30 MPak 72 ) | Sub
FIMFE & i L CAHBEICRE VY, 72, HinHE L DERME L REOHBmAH Y., Zh
DORYEIIA T TNHBIEORKETH L LB X HiLD, DERHIE D AcH HIE AR IC
Aol RHEZIEO D& A/NS EBHEIZAT0 MPak 72 b, —J7, H/NHIER L, Sub!
HEIE E TIEHRWVDBHKIS~T0 MPaD#iFH TIES DWW TE Y | 70 MPals Ak 2 Z 7 PN
BDAcD LR TH DL AREMENEGNLEE X BN D,

[43.1.2-91C, BIRES & BruneDIH ST & E OBREZRT, KLV, Brune® S T
I, BREIPESRD L L BICRELBRDIMBMR AN DH, SubHEE 2T TN
HBEOREDZPHABRIC R b5,
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Table 1 Source parameters of analyzed events

Date Lat. Lon. D M; My* Myr

(deg) (deg) (km)

o Type No
(Nm) (Nrr_ll.fsz) (MPa) *E RER

+ +

+ + o+

11.4
81.7 DE
31.0 DE
609 O

342 Sub
23.0 Sub
333 DE
188 O

66.2 DE
40.3 DE

7 4220 143.13 70 5.5 1.6E+17 5.2E+18 Sub
23 42,42 142.20 130 7.1 1.8E+19 94E+19
11 43.40 14590 95 5.3 5.8E+16 7.4E+18
27 43.98 146.70 157 6.6 1.4E+18 3.3E+19
29 41.46 14205 59 5.9 6.4E+17 1.8E+19
14222 14301 69 4.9 3.6E+16 5.1E+18
31 43.07 14569 86 5.7 1.2E+17 9.9E+18
8 43.07 14636 59 5.9 1,1E+18 1.4E+19
14 42.53 142.93 119 70 1.7E+19 8.1E+19
7 4248 14387 93 6.3 B.4E+17 2.1E+19
9 42,26 143.08 69 5.2 7.1E+16 1.5E+19 823 Sub
88 10 42.63 14450 71 6.0 5.3E+17 2.1E+19 48.4 DE
90 7 4156 142.03 61 5.3 1.5E+17 1.7E+18 2.2 Sub
90 4 11 42.48 14417 69 5.6 2.4E+17 9.2E+18 21.2 DE
90 16 43.68 143.41 165 5.6 1.0E+17 43E+18 106 O
90 2 41.22 142.19 72 5.7 14E+17.4.3E+18 9.0 DE
91 24 4271 144.85 52 5.4 1.1E+17 6.2E+18 17.6 Sub
a1 13 42.75 145.42 120 6.0 5.2E+17 4.3E+18 4.7 DE
91 10 43.25 14571 92 5.5 1.1E+17 9.2E+18 309 DE
91 26 42.16 14479 56 5.8 4.0E+17 24E+18 23 O
91 25 43.20 144.44 105 6.1 1.7E+17 1.4E+19 46.8 Hin
91 27 42.00 142,67 64 6.4 4.6E+18 1.5E+19 106 Sub
92 17 41.49 141.94 74 5.4 1.6E+17 3.2E+18 54 Sub
92 7 41.15 14494 73 59 1.1E+18 51E+18 41 O
92 12 41.46 142.04 64 63 2.2E+18 6.4E+18 4.1 Sub
92 13 41.47 14208 71 5.3 15E+17 3.4E+18 6.0 Sub
93 15 42.92 144.36 101 7.8 2.7E+20 2.0E+20 63.6 DE
93 15 42.25 143.14 64 5.1 5.5E+16 2.6E+18 68 Sub
93 3 25 41.70 14370 60 5.9 1.1E+18 1.2E+18 05 O
93 11 41.97 142.66 61 56 2.0E+17 4.6E+18 8.4 Sub
93 28 41,55 14203 64 5.2 1.4E+17 1.3E+18 14 Sub
93 4 41,72 14199 80 5.4 8.0E+16 6.9E+18 242 Hin
93 7 41.48 14196 72 53 8.2E+16 2.8E+18 6.0 Sub
94 26 41.68 14395 69 5.6 1.9E+17 9.8E+17 08 O
94 25 42,75 145.17 65 53 8.1E+16 2.7E+18 5.7 Hin
94 31 43.49 146.0‘7 84 6.5 2.1E+18 34E+19 52.6 Hin
95 11 41.84 142.60 56 5.1 2.6E+17 2.5E+18 2.8 Sub
95 21 43.15 146.74 60 6.1 2.8E+18 2.0E+19 194 O
95 6 41.14 14227 56 5.5 3.6E+17 3.0E+18 33 Sub
95 16 43.00 143.86 110 5.2 6.6E+16.9.5E+18 429 DE
95 20 41.16 14227 60 5.1 1.0E+17 2.0E+18 34 Sub
95 1 44.15 145.78 147 6.0 1.0E+18 1.3E+19 175 O
97 20 41.76 142.87 49 5.7 1.2E+18 1.3E+19 17.1 Sub
97 15 42.98 14421 98 5.1 9.3E+16 1.3E+19 580 DE
97 1 42,64 14466 73 5.1 6.0E+16 6.3E+18 240 DE
97 3 4251 144.82 50 49 7.2E+16 29E+18 7.0 Sub
97 6 43.03 144.43 113 49 2.2E+16 3.5E+18 169 DE
97 15 43.65 145.09 153 6.1 1.5E+18 1.9E+19 256 DE
97 23 4298 14349 113 5.1 4.6E+16 5.8E+18 243 DE
98 - 3 4294 14541 50 4.8 59E+16 24E+18 58 O
99 5 13 42.94 14391 104 6.4 2.4E+18 2.3E+19 272 DE

78 11
81
85
85
85
86
86
86
87
88
88
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Note:* '97.11.6 and '97.12.23 earthquakes are estimated by FREESIA
and others are estimated by Harvard Univ.
**DE:down dip extension, Sub:subduction, Hin:hinge, O:other
*** Number of station for each event
+ M, and f, estimated by Mahdavian and Sasatani®.
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Fig.1 Epicenters of analyzed events and observation stations

(Focal mechanism : Equal area projection on the lower hemisphere)
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(4) #LE - fth (2003)

AL - Al (2003) (F. HALHG JEL OB HEOFEAM LNV EZFMM L TS, F
TVEBYIL U EHEZ Ty 7 ICE#R LT L & OBrune (1970) Ot 7R T & & FFAf L .
HFRDFEAEA T = XN EMBRBEOZEIZ OV THRFT LTV D,

BEHCH Wz DI, #£3.1.2-2 & [X3.1.2-101C R 21H5B T, FO4OORIZHFEHL TV 5,

DCH!  : TEERMEmWO Em CIIHEEZ R A ST LIS N OENE (Pl 2B
L—h Db < VAL T % ) < down dip compression!

DER! . “EEFEHER O T CIIHEZ RS E LIS 0RJE (THh) 287
L— hD b <0 3AR I % 1) < down dip extension!

Subfl S L — FETRME

ofl  : LD4->ORILS DRI O HE

X3.1.2- 1 HALH G D OB HIBOMBEET — A > N EEEAH L L L OBRE
B43.1.2-121Z F AL 5 J8 50 O R R0 TR FE HUE D B JRE & & Brune (1970) OIS I T & O
RETRT, ZNHOREY | HikH 5 ODEM & DCRIHIGE D Acl L [FI R & O #PHIZ /54 L T

V. FEIME S 4 % K926 MPa, 22 MPa L [AIfRE TH D Z L BN D,

[43.1.2-13(Z A AL L7 J8 30 0 o0 TR FE MR & A JH L OO R B O ME € — A
b EEEE LA~V E OB A M3.1.2-141Z AL JE D O R0 TRFE HLE & AbiEE L o X0
R MR OB S £ Brune (1970) OIS IETEE OMFETRT, ZhHDOKEY, H
bt 5 & ARHEE JE DI FB 1 D Mo<1 X 101NmdD A 7 7 NI D Actd [FIFLE O HPHIZ /34 L
THY ., WO L E % 4§24 MPa, 25 MPaTH 5 Z & B h 5,

F o, WALHDT L ARE RN THRAET D A T T N HLE O @ IR B R 43 O b ke R 1 H R
BRI Lo TR FRA RS RDITIEMEN B RHMEmBALND,

—J7. My<5X10"Nm® A 7 7 N HIE O SR BN B 5y D bl R PR 1T . BRI S IR AT
TAHEMBESNDD, My<5X10'"NmD A T 7 WHIEIZ T SR AF T 2 B & 72 mi
D B AR,
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F:3.1.2-2 W - flL (2003) 2SEREHT U 72 SR HG R D 00 o0 1R TS M 7R

- Table 1 Source parameters of analyzed events

Date lat. lon. D M; Muy* Myr Jo Type No
y m d (deg) (deg) (km) (Nm)  (Nm/s®) (MPa) ** **x
77 6 83847 141.67 70 5.8 5.9E+17 1.2E+19 20.0 O
78 2 20 38.75 142,20 50 6.7 7.0E+18 4.2E+19 39.1 DC
8112 2 40.88 142,60 60 6.2 3.3E+18 6.5E+18 34 O
82 8 233772 141.53 80 5.3 6.8E+16 5.2E+18 16.9 DE
85 7 29 37.31 140.69 90 5.5 1.2E+17 1.6E+19 69.1 DC
87 1 93983 141.78 72 6.6 8.8E+18 3.0E+19 21.0 DC
87 5 12 38.86 142.14 50 5.7 6.5E+17 6.2E+18 7.2 Sub
89 2 43731 141.32 61 5.4 6.1E+16 45E+18 143 DC
92 4 13 39.12 14240 51 5.1 6.0E+16 3.1E+18 8.3 DC
93 5 639.13 141.79 106 5.6 1.4E+17 8.5E+18 24.4 DE
93 11 27 38.58 141.34 112 5.9 5.2E+17 1.9E+19 432 O 1
93 12 17 39.19 142,27 62 5.3 1.3E+17 3.6E+18 7.2 DE
94 7 31 40.87 14276 64 54 58E+16 1.7E+18 34 O
94 12 30 40.73 142.18 53 5.6 2.0E+17 3.0E+18 4.5 Sub
96 4 23 3921 14150 76 5.2 1.1E+17 6.2E+18 17.2 DC
97 2203739 141.16 88 5.3 2.1E+17 1.0E+19 26.7 DE
97 512 37.06 141.25 54 5.5 9.0E+17 6.4E+18 64 O
97 12 7 37.72 141.75 84 5.2 1.2E+17 1.3E+19 509 DE

s 98 4 93694 141.02 95 54 2.2E+17 1.1E+19 309 DE

t 98 11 24 38.01 141,55 83 5.1 8.4E+16 9.5E+18 38.0 DE

u 0112 2 39.40 141.27 122 6.4 5.5E+18 4.5E+19 48.4 DE 12
Note: * Seismic moment estimated by Harvard Univ.
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** DE:down dip extension, DC:down dip compression,
Sub:subduction, O:other
*** Number of station for each event
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of New MoVerry
Zealand) t203)
Pacific
Plate(Nor Ehsraes
5 |thlsland |- 1999/10/25 | = * 1610 | = * * * = * * * * »  |Phillns and |- o5y Afw=60
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(2004)
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(2013)
Skarlatoudi
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(2017
24 Arabian 1983/4/18 - % % ¥ ” ¥ ¥ " ¥ & . % « Kundu et al.| Miw6.7, Makran subduction
plate (2014} |zone
Arabian Kundu et al.| Mw7.2, Makran subduction
25 olate 2011/1/18 * ® * ® * * * * * * * * * @014)  |zone
Mww7.8, Makran subduction
g zone, normal faulting, T.Lay
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i
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AL |FL Bt * * 830 * 4.99E+20 | 11000.0 * * * * * * * u?m;:)a'znne nermal faulting. Caltech
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Ak |[FL [2h 2013/4/18 * * 820 | * | 485E+20 | 82320 * * * * * * * 2014y |zone: normal faulting, USGS
inversion model;
Mw7.8, Makran subduction
. Kundu et al.{zone, normal faulting:
AL |EL Rt 2013/4/16 * * 830 | * | 899.E:20 | 110000 * * * * * * * Sorrr wlhsinknl o W
calculation;
27 |Cascadia |Olympia 1949/4/13 * * * * * ¥ % * * * " W " hanr?;ow\(l):)l
Seno and
AL |FL Rt 1949/4/13 | 472 | -i226 | 540 | = = * * * * * * * * Yoshida
(2004)
Iwata and | B =4 5EL CAE R,
AL [FE mL 1949/4/13 * * 600 | 68 | 191E+19 * 59 * 560E+19 * 65.00 360 * Asano  |MO[ZIogMO=1.5MW+0.1 kL3R
(2011) |t
Ichinose et
fE |FE "L 1949/4/13 * * 600 | * 1.91E+19 * * * + * * 36.0 * | a. c2008).
Baker and
AL |EE [LE 1949/4/13 471 | -1230 | 540 * 1.50E+19 * * * * * * % * Langston
(1987)
Atki in-slab (within the subducting
28 |Cascadia |- 1965/4/29 * * 600 | * * * * * * * * * * (2005 |Juan de Fuca siab beneath
the continent), A/=6.7
transition (within the
[ Atkinson |subducting Juan de Fuca slab
29 |Cascadia 1986/6/16 * * 350 | * - * * * * * * * * 08 |=the o o the et
(RSTHET D), M=55
i in-slab (within the subducting
30 |Cascadia |~ 1989/3/5 = * 46.0 = * * * = * * * = * [26'62‘;" Juan de Fuca slab beneath
the continent), M=4.6
Ak in-slab (within the subducting
31 |Cascadia - 1989/6/18 = * 450 | * = * * = * * * = * (2005, |Juan de Fuca slab beneath
the continent), M=4.5
transition (within the
| Atkinson |subducting Juan de Fuca slab
82 |Canoacka 19m/8412, | = s w * * * * * * * * * (2005)  |at the edge of the continent)
(RFTALTH). =46
transition (within the
| Atkinson |subducting Juan de Fuca slab
33 |Cascadia 1994/1/3 * * 280 | * * * * * * * * * * (2005 |st the sdgp of the soatorent)
(RFTAETH) . M=57
Atkinson in-slab (within the subducting
34 |Cascadia |- 1999/7/3 * * 110 * * * * * ® * * * * {2!.05) Juan de Fuca slab beneath
the continent), M=5.8
Atki in-slab (within the subducting
35 |Cascadia |- 1999/12/11 [ = * 530 * * * * * * * * * * (26"0553" Juan de Fuca slab beneath
the continent), A=4.9
transition (within the
an Atkinson | subducting Juan de Fuca slab
36 |Cascadia 2000/8/1 * * 413 * - * * * * * * * * (2008 |ot the dgp of the ontinent)
(RSTNET D). M=49
Nisquall A
37 |Cascadia [ o2 2001/2/28 * * 510 | * * * * * * * * * * | and Casey |in-slab earthquake, M=6.8
earthquake
(2003)
. |Nisgually Bocthetal. |,
38 |Cascadia | SE0 .  |2001/2/28 * * 520 | »* * * * * * * * * * Coogy | M8
transition (within the
B Atkinson | subducting Juan de Fuca slab
39 |Cascadia 2001/4/7 * * 321 * * * * * * * * * * (2005) |at the edge of the continent)
(R5THET B). M=4.2
Atk in—slab (within the subducting
40 |Cascadia |- 2001/6/10 * * 445 * * * * * * * * * * (2[']"055“;" Juan de Fuca slab beneath
the continent), M=5.0
Atki in-slab (within the subducting
41 |Cascadia |- 2001/7/22 * * 503 | * * * * * * * * * * (26“055‘;" Juan de Fuca slab beneath
the continent), M=4.1
transition (within the
- | Atkinson |subducting Juan de Fuca slab
42, ||Casoadia AN | o " S8 * i " * " * . d " » (2008)  |at the edge of the continent)
(RFTHET H). M=41
A in-slab (within the subducting
43 |Cascadia |- 2003/4/25 * * 513 | * * * * * * * * * * (2005 |Juan de Fuca slab beneath
the continent), M=4.6
9 Ichinose et
AL AL mL 2003/4/25 * * 460 * 6.76 E+15 * * * * * * * * al. (2006)
Astizand |, ——
44 [Chile |- 1934/3/1 -400 | -730 | 1200 | = * * * * * * * * * | Kensmori ‘""az':lj;ﬁ”"“‘_““ak"("'f”“
Togey |slab ) M=T.1, Ms=7.1
intraplate earthquake(intra—
Astiz and |slab& M), M=7.3, Ms=7.3,
45 [Chile |- 1949/4/20 | -38.0 | —735 | 700 | * | G.OOE+19 * * ® * * * * * | Kanamori |MOIZ T EIMOTratio of
(1986) |observed to synthetic P
waves £ UZ
Seno and
46 [Chile  [Taltal 1965/2/23 | -25.7| -708 | 600 | * * * * * * * * * * Yoshida
(2004)
Malgrange
and
RL [FE Rt 1965/2/23 | -25.7 | <708 | 590 | * | 350E+19 * * * * * * * * | Maderiagn
(1983)
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48 [chile |- 1971/5/8 = * | 1500 | * | BOOE+19 * * = * * * = * | Kanamori |Mw=7.2., MOIZF #IM0Tratio
(1986)  |of observed to synthetic P
waves alone &4 EF{E
Astiz and
i} large intermediate—depth
49 [Chile 1981/11/7 = * * = = * * * * * * = * x;.;énﬁ‘;n e ot i
Indi. Kundu and
50 [ | 1908/12/12 | 265 | 97.0 * * * * * * * * * * * | Gahalaut |M7.5, Sagaing Fault
o (2012)
Ind Kundu and
5 [ - 1912/5/23 | 210 | 970 * * * * * * * " " " + | Gahalaut M8, Sagaing Fault
o (2012)
i Kundu and
82 [e | 1918/7/8 245 | 910 * * * * * * * * * * # | Gahalaut |M7.6. Srimangal, Bangladesh
o (2012)
) Kundu and ]
gy [indian | — e . . N . N . . . . . + | Gahalagt M1, Shillong Plateaus,
plate Durgapur
(2012
Indi Kundu and
54 [RCEN - 1829/8/8 190 | 965 * * * * * * * * * B * | Gahalaut |M7, Sagaing Fault
o (2012)
- Kundu and
55 '; ;a" - 1930/5/5 170 | 965 * = * * * = * * = = * Gahalaut |M7.3, Sagaing Fault
plate (2012)
Indi Kundu and
56 ’;a::" - 1930/7/2 253 | 900 * * * * * * * * * * * Gahalaut |M7.1, Dhubri, Assam
o (2012)
i Kundu and
57 [ote |- 1930/12/3 | 180 | 965 * = - * * * * * * * * | Gahalaut |M7.3, Sagaing Fault
plate (2012}
aa Kundu and
58 |0 - 1931/1/27 | 256 | 968 * * = * * * * * * * * | Gahalaut |M756, Sagaing Fault
plate (2012)
Indi Kundu and
5 | e | 1932/8/14 | 260 | 955 * * = * * * * * * = * | Gahalaut M7, India-Myanmar
Prate (2012)
Ind Kundu and
[ v 1938/8/16 | 235 | 943 * * * * * * * * * * * | Gahalaut [M7.2, Sagaing Fault
pass (2012)
ndi Kundu and
L e 1941/12/26 | 210 | 99.0 * * * * * * * * * * * | Gahalaut |M7, Shan Plateau
P (2012)
Ind Kundu and
g2 [B2 |- 1943/10/23 | 260 | 930 * * * * * * * * * * * | Gahalaut [M7.2, Shillong Plateau Assam
P (2012)
i Kundu and
0 [ 1946/9/12 | 235 | 960 * * * * * * * * * * * | Gahalaut |M75, Sagaing Fault
o (2012)
- Kundu and
2 v 1954/3/21 | 242 | 954 * = = = * = * * * = * | Gahalaut [M7.1, India-Myanmar
e (2012)
Indi Kundu and
65 ’H"" 1957/7/1 244 | 938 * * * * * * * * * * * Gahalaut |M7.2, Manipur
s (2012)
Indian
Ete Hor Chen and
66 | |~ 1968/12/27 | 241 | 916 |20%4| = . * * * * * * B * Molnar _|within the Indian plate, M=5.1
b (1990, JGR)
Ranges)
Indian Kundu and
67 ot - 1970/7/29 260 954 68.0 * * * * * * * * * * Gahalaut [M7.0, Myanmar—Bangladesh
s (2012)
Indian
Plate(Nor
Chen and &
68 ::;gum - 1971/2/2 237 | 917 |46%5| = * " - " ¥ * i i @ Vokar ::i:llsn ;he Indian plate. .
e (1990, JGR)
Ranges)
Indi Kundu and
69 "; ;a" 1975/7/8 214 | 946 | 1160 | = * * * ® ® * * ® * Gahalaut |M7.0, Indo Burmese wedge
s (2012)
Indian
Plate(Nor
Chen and
thern 95+ occurred in the subducted
70 [l | 1988/8/6 250 | 952 |90£10| = Bt B * = * * * * * (m’;g‘":ém SRt e 8
an "
Ranges)
Indian Kundu and
21 [ - 1991/1/5 236 | 959 | 130 | = * B * * * * * * * | Gahalaut |M7.0, Sagaing Fault
ko (2012)
Indo-
72 |Australia |SEE20 o000 /64 . v | 500 | = . * * * * * * . x| Molick ot |yt strike-siip:
piate | |corthauake al. (2017)
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R it (T 4R BEGE = | z—ror | TB | gy Ll | (SMGA: | 3= = | 4B | 20y |y7em | Bsak L
&5 L—h Foies e iR BTE (SI: Spectral|Strong Motion| IREI%M | HHE B T
¥ " Inversion) | Generation TE
rea
Mw
£Ha g E § vop |, s Ao A 4 o |de.| s | s e
SRH | (Nm) Gm® [ (MPa) [ (N-m/s) | (Nem/s?) (Hz) MPa) | (km?) “
[N [E] [km] )
Indo- '
73 |Australia |- 2000/6/18 * * * * * * 200 * * * * * x| Mallicket 1 _qg
itk al. (2017)
o Mallick et
74 |Australia |Car Nicobar  [2005/7/24 = * 160 | = | 9.10E+19 | 57600 * = * * * * * | o o1y [Mw72: left-lateral strike-sip:
n plate .
ndes Mallick
75 |Australia [Gar Nicobar * * 30 |+ | 205E+20 | 152880 * * * * * * * a"('zm;f Mw7.5; left-lateral strike-slip;
n plate
Indo—
76 |Australia 2012/4/11 * * * * " ¥ * * * # = " w | Malliok et |y g 6 strike-slip;
n plate al. (2017)
indo Mallick ike~slip; small
77 |Australia |- 2012/4/11 ® * * = * * * * * * * * * L Mriks-atns S
ks al. (2017) |tsuna
Indo- .
78 |Australia |- 2016/3/2 * * 200 * * * 200 * * * * * * Mallick et |y o erike—slip;
ik al. (2017)
Parameswa
Indo-  |Cachar ranand |,
49 Burma earthquake 18637241 * * * * " * * * * * * * * Rajendran M=15
(2016}
Parameswa
80 g‘“' - 1931 + * ¥ * * " * N * * ¥ " x | qanend lu.e
urma Rajendran
(2016)
Parameswa
Indo- |_ ran and
81 B 1946 * * * * * * * * x * * * * Rileindian M8
(2016)
Parameswa o
Indo- | ran and  [Mw=7.2; Reverse fault; {1
82 B 1988/8/6 * * 90+10 * * * * * * * * * * Rajendran [=49+5°
(2016)
Parameswa |Mw=6.7; {iff4=51" , $ <1
Indo~ Imphal ran and |f=168" : Right-lateral
8 |guma |earthquake  |2076/173 ¥ ¥ 550 | » 156E+19 | 56824.0 ¥ ¥ * ¥ * ¥ * | Rajendran |strike-slip; Dmax=0.38m:
(2016)  |D=0.03m
e Padang
84 |TZF® lndonesia)  |2009/9/30 | + « | 500 | = M " " " ¥ " " " « | Garolnel L o oieh earthouake, Mw=1.8
¥7 |earthquake al. (2012),
B i Allen and
L el 1997/10/14 | -22.1 | -i768 | 1670 | = = 2910 * = * * * * * Hayes  |Mw=7.60
22 (2017)
N Allen and
86 i 2006/5/3 -20.2 | -1741 65.0 * * 6,000 * * * * * * * Hayes [Mw=7.95
-Tonga
(2017)
- Allen and
e o 2007/12/9 | -260 | 1775 | 1625 | * * 6,460 * * * * * * * Hayes |Mw=783
ga (2017)
Allen and
L it 2009/3/19 | -230 | -1747 | 310 | = * 2410 * * . * * s * Haves |Mw=7.60
82 (2017)
Allen and
89 |Kuril - 1893/1/15 | 429 | 1444 | 1070 | = * 2020 * = * * * * * Hayes |Mw=755
(2017)
Allen and
90 |Kuril - 1994/10/4 | 437 | 1473 | 480 | * * 14,300 * * * * * * * Hayes |Mw=8.32
(2017)
a L Mallick et strike—slip; tsunami
91 il 1994 * * * * * * * * * * * * * | &b (2017) |earthquake;
Seno and
92 |Cascadia |Nisqually 2001/2/28 | 471 | -1225 | 470 | = = * * * * * * = * Yoshida
(2004)
Titaind MUI".“tngMU:I‘EMW*QJJ’-Ui
AL |FL @t 2001/2/28 * * 560 | 67 | 1.86E+19 * 37 * 411E+19 * 40E+01 | 430 * es‘.;r:u) elobalGMT £ UMO=1, 76E+20&
Li=
AERE  |EE 2001/2/28 | 471 | <1227 | 560 | x| 1e8Es19 | o« * + . * * 450 v | [
al. (2004)
AL AL |@E 2001/2/28 | # w600 | x| tLiiEss | % ¥ + * * * * jo | |Tehimone et
al. (2008).
‘ | % lglesias et
93 |Mexico 1858/6/18 | 180 | -1008 | * * * * * * . * * * S il L
94 |Mexico |- 1864/10/3 | 187 | -974 * * * * * % * * * % " ]sftizi;lj);)l M3
. = 2 Iglesias et
95 |Mexico 1879/5/17 188 98.0 * * * * * * * * bd » * 1.(2002) M7.0
f =y =
96 |Mexico |- 1803/01/14 | 150 | -980 s * * * * * * * - * * S"Zf:;‘}‘" i;s:;!‘:;‘{=mk’“’ Me=3.1
. M » Singh et al.|S=shallow{ = 60km) Ms=7.7
97 |Mexico 1817/12/29 | 150 | 970 | s * = * * * * * * * * 1980 |ntaplats
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e wam | Lo )
g LA FAAL " "
wbe bk FE i = FARY | FAAR
O |k (T y s s 0] LA L (SMGA: | a—+— | Fqo | Z i E
BB - [|tES RER RAEE S EREE | mw | A (st Spectral Srong Motion| Wit | Gl | TP 4T BEXE
I - Inversion) | Generation T#
Area)
Mw
#HB E § § op | g s Ao A 4 o |ge.| s |5
m | B | mw r,tsz)n ( Nm) (km®) | (MPa) | (N'm/s?) | (N-m/s") (Hz) MPa) | (km) %
i - — Iglesias et
98 |Mexico 1931/1/15 163 96.9 40.0 * * * * * * * * * * 21.(2002) M78
Seno and
At |Et |ELE 1931/1/15 | 164 | 963 | 400 | * | 447420 * * * ¥ * * * # | Yoshida
(2004)
_ 4 Iglesias et
89 |Mexico 1937/7/26 185 96.1 850 * * * * * * * * * * al.(2002) M7.3
i i 4 Iglesias et
100 |Mexico 1964/7/6 183 [ -1005 | 550 | = = * * * * " " % * | at0s [Mw7a
_ 4 Iglesias et
101 |Mexico 1973/8/28 | 180 | -966 | 820 | = ¥ + + * * * * * | ogs [Mw70
Furumura
102 |Mexico |- 1980/10/24 * * 65.0 * * * * * * * * * * and Sing |inslab normal-faulting, Mw=7.0
(2002)
103 |Mexico |- 1993/8/5 | 174 | -983 | 540 | = * * + * « * * * o | [Mws2
o |- o Iglesias ot
104 |Mexico 1994/2/20 | 178 | 973 | 750 | = ¥ * * * * * * = w | o0z [Ms8
A =@ F, ) M YAERS
. Garciaet |f=,
Rt |FE RS Rt 178 973 | 750 58 6.28E+17 + 324 181E+1D ® 0.86 * % * ol (2004) |NOLtiogMO=1 SMW-9.1 KU
sht-
= i Garcia et
Rt L [oF Rt 178 | 073 | 750 | = * * * * * * i : * | at (2008
I N Iglesias et
105 |Mexico 1994/5/6 184 | -980 | 570 | = ¥ * * * * * * * v | ey [Mws2
106 [Mexico |- 1994/5/23 | 180 | <1006 | 500 | = * * * * « * * * x| Tdotias ot IMwe2
A=@nf, P MukYAERSD
. Garcia et |
= X -1004 5 . T . 9TE+ X * =0
AL AL |FE .k 180 | -1006 | 500 | 62 | 277E+18 * 324 | 2076419 * 052 " * S [l SO U
r Garcia et
RE Rt Lt @E 180 | 1006 | 500 * 251E+18 * * * * * * * * ol (2005)
107 |Mexico |- 1994/12/10 | 180 | -1015 | 480 | = * * * N « * * % o | e [Mwed
A =27 F, Y Mok Y AT RS
Garcia et |1-
R B + 180 | -1015 | 500 | 64 | 5206418 494 | 4856419 049 * * <o
At @ Al Al * ¥ * » 2l (2004) |MOI£IogMO=15MW+9.1 £ LR
wii | Garcia et
FE |FE B BE 180 1015 50.0 * * * * * * * * * * al, (2005)
Rodriguez—
108 [Moxioo  (CHaPe® s2® ligos/t0/21 | 167 | -834 | 1838 | = * . * * * * * * * Perez  |Mw=7.2; HEf#f=00"
(2014)
109 [Mexico |- 1906/7/19 | 172 | -1004 | 500 | 49 | 28riEsE | w 0 | e2sEee * 237 * * o e i
al, (2004) |t
Mexico
(Cocos | Mikumo et (Mw=7.1; §IE E B . LIRS
HO e 1997/1/11 * # |30 | = | 794E+19 | 15000 * * * * * + Al Bt a2
2 plate)
Seno and
A EE  |EE 1997/1/11 | 183 | -1026 | 400 | = = B * = * * * = ® | Yoshida
(2004)
MrADBETIECHEET 0y
Garcia ot |FLT20A = @TF T MEDA
Ft|AE  |EE 1997/1/11 | 183 | -1026 | 400 | 71 | 6.06E+19 * 266 T24E+19 * 017 * = * | o een ek,
] MO[1ogMO=1.5MW+9.1 kL5
21
MO-SaDE T HELET Oy
Iwata and |FLTz. B=456LT A=47
Bt AL |EE 1897/1/11 * | 350 | = | 454E+19 * 21 * 259E+19 * 101 | 3200 * Asano | B2A Ta(Sa/T)1/2EYAR
{2011} [sRehtza
globalGMT &£ LIMO=6.06E+19
AL AL |EL 1997/1/11 | 181 | 1028 | 350 | = | 490Ee19 | * * * * * 3000 | x |Santovoet
al, (2008)
L . Iglesias et
11 |Mexico 1997/4/3 | 185 | -881 | s20 | * * * * N * * * * | Bizooz [Mws2
112 [Mexico [ 1897/5/19 | 17.3 | -1005 | 440 | 46 | 941E+i5 * 143 25BE+18 * 264 - * » | Garciaet |MOIZlogh0=1.5MW+9.1kHR
al. (2004) 1=
L 3 Iglesias et
113 |Mexico 1997/5/22 184 1018 540 * * * * * * * * * * 21.(2002) Mw6.5
AL [FL 1997/5/22 | 184 | <1018 | 540 | B5 | B53EHI8 * 221 | 307E419 * 035 * * 4 | Garciaet |MO[Hiogh0=1.5MW+9.1k1R
al. (2004) |8t
Garcia ot
At AL EE 1997/5/22 184 | -1018 | 540 * * * * * * * * % % ol (2008)
14 [Mexico |- 1998/4/20 | 184 | -1012 | 640 | = * * * * * * * * x| ldesies ot [Mwss
AL @t |Et 1998/4/20 | 184 | -1012 | 640 | 598 | 101E+18 " 206 | 1576419 * 063 * * ¥ f[";;';u:; M“f‘“g"”:' SMW ALY R
r Garcia et
FLE |FE L 1998/4/20 184 101.2 | 640 * * * + * * * * * * al. (2005)
115 |Mexico |- 1990/6/15 | 182 | -975 | 600 | = * * * * * * * + o[y [Mwos
FE Rkt Lt 1999/6/15 | 181 | -975 | 610 | 63 | 310E+19 * 733 1.15E+20 * 031 * * * Garcia et |MO[E1ogMO=1.5MW+9.1d:)5R
al. (2004) |#ht=
Garcia et
EE |FALE [k 1999/6/15 181 | -975 | 610 * * * * * * * * * al. (2005)
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a—f—
IRES

fo
(Hz)

FARY
TAD
I Al

TR

Ao,
(MPa)

TAAY
TADE
W

TAN
UT1D
ML

BEX

[LE]

116

Mexico

1999/6/21

182

-101.7

530

lglesias et
al.(2002)

Mw6.3

[EHS

[CE=

(CH

1899/6/21

18.2

=101.7

530

8.3

31 E+18

295E+19

Garcia et
al. (2004)

MOIEIogM0=1 5MW+9.1 kLR
i

[EES

FE

[CE

1899/6/21

182

-101.7

530

Garcia et
al. (2005)

17

Mexico

1999/9/30

161

968

40.0

2,020

Allen and
Hayes
{2017}

Mw=7.38

Al

Bk

[2ES

1999/9/30

-970

Seno and
Yoshida
(2004)

[EES

[CH=

L

1999/8/30

-97.0

172 E+20

1.88.E+20

Garcia et
al. (2004)

MOIEIogM0=1 5MW+9.1 kLR
=

[EE=

(SN =

[CE=

1998/9/30

400

1.79E+20

411E+19

98

7310

Iwata and
Asano
(2011)

globalGMT &£ YMO=172E+20

Al L

[GH=

Al L

1999/9/30

160

-97.0

39.7

1.80E+20

Hernandez
et al, (2001)]

118

1899/12/6

574

-1544

36.0

Seno and
Yoshida
(2004)

119

Mexico

1999/12/29

180

-101.6

50.0

Iglesias ot

al.(2002)

Mw5.9

&k

£

[CE=

1999/12/29

-1016

59

829E+17

1.07E+19

057

Garcia et
al. (2004)

MO[Z1ogMO=1.5MW+9.1 kY 5k
=

120

Mezxico

Copalilla
earhtquake

2000/7/21

181

-99.0

50.0

6.00E+17

400.0

36.0

081

Iglesias et
3l(2002)

Mvi=5.9; epicentral location

from regional data; MO from

S-wave spectra of regional
lata:

[DE3

FE

283

2000/7/21

-99.0

50.0

59

849 E+17

221E419

Singh et al
(2014)

A= @1 VMY AERSD

1=
MO[ZIogMO=1.5MW+9.1 kL3R
Wt

=

Mexico

2001/1/19

-929

Rodriguez—
Perez
(2014)

Mw=6.0; fEf H=17"

122

Mexico

2001/11/28

-934

65.0

Rodriguez—
Perez
(2014)

Mw=6.4; {4 FH=74"

123

Mexico

2001/12/19

-939

1771

Rocriguez—
Perez
(2014)

Mw=5.2; HRHFA=74"

124

Mexico

2001/3/5

35.0

1.00E+17

Garcia et
al. (2004)

[ZH3

FE

2001/3/8

350

1I2E#17

591E+18

Garcia et
al. (2005)

MO[EMw L3R b=
logM0=1.5MW+9.1

1256

Mexico

2001/3/6

380

52

8.30E+16

T35E+18

Garcia et
al, (2004)

MOIFIogM0=1 5MW+9.1 kL3R
stz

[EES

FE

2001/3/6

38.0

Garcia et
al. (20085)

126

Mexico

2002/1/16

§5.7

Rodriguez—
Perez
(2014)

Mvi=6.4; fE#1ff5=63"

12

&

Mexico

2002/1/30

-959

1160

Rodriguez—
Perez
{2014)

Mw=59; {4 =63

[oH 3

[CES

(CHS

2002/1/30

~96.0

1180

59

943E+17

198.1

684E+10

1.37.E+00

Garcia et
al. (2004)

MO[FlogMO=1.5MW+8.1kU3R
iz

283

Rt

[CH

2002/1/30

—96.0

1180

Garcia et
al. (2005)

128

Mexico

2002/3/31

-93.0

322

Rocriguez—
Perez

(2014)

Mw=55; i F=34"

129

Mezxico

2002/6/11

115

-947

150.6

Rodriguez—
Perez
(2014)

Mw=5.2; {1 F=73"

130

Mezxico

2004/1/17

119

-955

106.4

Rodriguez—
Perez
(2014}

Mw=52; fEf4f=44"

@

Mexico

2004/4/20

-946

146.2

Rodriguez—
Perez

(2014)

Mw=5.4; Hifdf=61"

132

Mexico

2004/8/7

-853

Rodriguez—
Perez
(2014)

Mw=58; tEfF=90"

133

Mexico

2004/8/18

—95.1

7.6

Rodriguez—
Perez
(2014)

Mw=5.8; #E#4=90"

134

Mezxico

2005/5/19

-924

40

Rodriguez—
Perez
(2014)

Mw=5.3; Hifdf=74"

135

Mexico

2007/7/6

-939

1137

Rodriguez—
Perez

(2014)

Mw=6.0; (Ef H=14"

136

Mexico

2007/11/26

154

-934

M3

Rodriguez—
Perez
(2014)

Mw=5.7; fEfIF=72"

13

-]

Mexico

2008/2/11

164

~94.1

91.6

Rodriguez—
erez

(2014)

Mw=5.1; i fA=72"

138

Mexico

2008/6/5

-936

Rodriguez—
Perez

(2014)

Mw=5.3; {f54f=-82"

139

Mezxico

2008/11/23

174

-940

1674

Rodriguez—
Perez
(2014)

Mw=50; (EfH=12"
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Area)
Mw
wAm | B | B | 2 |Mom| m Se | AL % 4 fo | o, | s g o
N € | oo | 2RO (Nm) (km®) | (MPa) | (N-m/s?) | (N:m/s?) (Hz) (MPa) | (km®) ™
=)
A= @2f, Y MY AERSD
i L Singh et al. | 1=,
140 |M 2009/5/22 | 181 | -984 | 460 | 57 | 460E+17 44, E+ y * * Zo
exico * 7 | 204E418 * 68 i (2014) | MOl&logMO=1 5MW-+9.1 k3R
1=
Rodriguez~
141 |Mexico |- 2009/9/8 177 | -957 | 1030 | = * * * * * * * * * erez  |Mw=5.1; {fi#4 =50
(2014)
Rodriguez-
142 |Mexico |- 2010/9/15 | 157 | -933 | 776 * * * * * * * * * * Perez  [Mw=5.1; Hf fi=69"
(2014)
Rodriguez—
143 |Mexico |- 2010/11/1 170 | <936 | 168.7 * * * * * * * * * * Perez  [Mw=5.6; fif3f=84"
(2014)
Rodriguez—
144 |Mexico |- 2011/2/25 -952 | 1284 * * * * * * * * * * erez  |Mw=6; fERIFA=52"
(2014)
Rodriguez—
145 |Mexico |- 2011/4/7 173 | -941 | 1538 | * * * * * * * * * * Perez  (Mw=6.7; MEffi=76"
(2014)
Rodriguez—
146 |Mexico |- 2011/6/7 153 | -934 | 755 * * * * * . * * * * Perez  [Mw=5.3: Mififa=77"
(2014)
Rodriguez—
147 |Mexico |- 2011/12/7 | 178 | -941 | 1981 | = * * * * * * * * * erez  |Mw=5.1; fi#4 fi=69"
(2014)
A= @IF ) Mok AERS
8 - Singh et al. | 1=,
148 |M 2011/12/11 | 178 | -998 | 570 | 65 | 671E+18 * 600 6.00E+19 * 0.48 * * * =x
e (2014) | MOIEIogMO=1 5MW+9.1 EYR
)i
Singh et al | = 27 L MEYAZRD
149 |Mexico |- 2012/11/15 | 184 | 1004 | 609 = 1.83E+18 * 1.4 304E+19 ® 065 * * * oty |Foe MORMwEYRET:.
10gMO=1,5MW+9.1
A=@nf, P MEYAZRSD
? Singh ot al. | =,
150 |M - 2013/6/16 | 181 | ~992 | 550 | 59 | GIDE+17 * 301 232E+19 * 080 * * * £
lexico (2014)  |MO[210gMO=1.5MW+9.1 L L3R
233
45,656 :
| 26725 | 1056 Hurukawa |Ms=6.2, Vrancea region.
151 |Romania 1934/3/29 mfm oooi| w5s | * . * * " . * . . % | o 2006 |Romerra
45611 :
| 26,699 | 1264 Hurukawa |Ms=6.5, Vrancea region,
A2 |Roneia nwa | 2, (20| ae ¥ " " X & & K ¥ & * et 212008) | Romania
) 45.753| 26932 | 1238 Hurukawa |Mw=7.7, Vrancea region,
153 |Romania |- 1940/11/10 ni 0023 | +30 * * * * * * * * * * et al.(2008) | Romania
45.7132 :
i I 26738 | 888 Hurukawa |Ms=6.5, Vrancea region,
R s (Rt o | oo x3s | " 5 i i * * * * i * | et al.2008) |Romania
45,537 ;
| 26935 | 894 Hurukawa |Ms=6.0, Vrancea region,
VeS [Ropels sz nni:u +0039 | +43 | ¢ b i ¥ i * * ¥ X * | et al.(2008) |Romania
45.851 = =
| 26969 | 981 Hurukawa |Mw=7.5. Vrancea region,
156 |Romania 1977/3/4 niu ol | # * * * * * * * ® * | 21¢2008) [Romania
45.554 i
o |l 26,587 | 1350 Hurukawa |Mw=7.2, Vrancea region,
187 |Romania 198678700 | = [xoon| xr0| * B u s * . = = i * et a1 (2008) |Romania
45.890 -
_ 26977 | 838 Hurukawa |Mw=8.9, tVrancea regicn,
158 |Romania 1990/5/30 nxm Srs| Ea * * * * * * * * * * | 2 a1£2008) |Romania
45.883 .
oo [ 26997 | 818 Hurukawa |Mw=8.3, Vrancea region,
159 |Romania 1990/5/31 o oo w19 | * * ¥ * % d " 2 * * | et 21.(2008) |Romania
Ichinose et |MO[£logM0=1.5MW+9.1 kL3R
160 Satsop 1999/7/3 * * 400 | 57 | 4B1E+17 * * * * * * * * |'a G000, s
B Ichinose et |MOllogMO=1.5MW+8.1 kLR
161 2001/6/10 = * 400 | 47 | 1.38E+16 * * * * * * * * |2 2008), st
Allen and
162 if:z'g‘:" - 1990/12/30 | -51 | 1510 | 1770 | * * 2410 * * * * * * * Hayes |M,=741
(2017)
Solomon Allen and
163 | ands | 2005/9/9 -45 | 1535 | 900 | = * 9840 * * * * * ® ® Hayes |M,=763
(2017)
ot Allen and
184 |y ica | 2005/6/13 | -200 | -69.2 | 1080 [ x * 1.750 * ® * * * = * Hayes |M,=7.74
merica 2017
B=45ELT. A=4n B2A 0
Iwata and |a (Sa/ T)1/2&YAERdT=,
AL |FAL [2H3 2005/6/13 ® +« |1080 [ 7.7 | 382E+20 * 149 ® 1.71E+20 * 597 | 4000 * Asano  |MO[ZIogMO=1.5MW+9.1 kL3R
(2011) =
gobalGMT & YMO=5.32E+20
Delouis and
AL [FL L 2005/6/13 | -20.0 | -692 | 1080 | * 547.E+20 * 150 * * * * * * Legrand
(2007)
it Allen and
185 | ca | 2005/9/26 | -57 | -764 | 1150 | = 1.030 * ® * * * * * Hayes |M,=7.48
(2017)
Allen and
166 |Sumatra |- 2000/6/4 -47 | 1021 | @12 * * 6450 * * * * * * * Hayes | M, =748
(2017)
Seno and
FLE AL GE= 2000/6/4 -47 | 1018 | 440 * : 6,450 * * ® * * % * Yoshida |MoldEtHEYRDT =
(2004)
At |FE Rt 2000/6/4 -47 | 1021 | 330 * 1.50E+21 * 900 * * * * * * Z"(‘;“['];;}"'
Allen and
167 |Sumatra |- 2007/8/8 -59 | 1077 | 2m12 | = * 1,200 * * * * * * * Hayes |M,=153
(2017)
Allen and
168 |Sumatra |- 2009/9/30 | -08 | 989 | 780 | * * 835 * * * * * * * Hayes | M,=746
(2017)
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NDAT THNHMEBOWE NT A —ZD

GiEATES

(m3%)

S vy | wmn | B2 TR sy | 7
2 (LR |ema nEn mank | 7= | w | QR | BR ol svon etor| BBE | R | IO V70| sEum e
e o Inversion) Gex:;:tion TE
FHE g g § E’m’v’v" My - ¥ . 4. fo | Lol S| g oo
m | @ | o ":?;D (Nm) Gy | (MPR) | (Nemssh | (Nem/s) H2) | MPa) | Gm®) | "
169 |Taiwan |- 1965/4/29 | 474 | -1223 | 590 * * * * * ® * * * * ”"(:ggek"“ M, =61
B |EE |EE 1965/4/29 # + | 600 | 68 | 943E+18 * 58 * 428E+19 * 521 280 * Iw::::d MOREGRNO-1 SRR
@i P&
FE[FE  [FE 1965/4/20 | 474 | 1223 | 600 | = | o43Eers | = * . . * * o | » [lchinosest
170 [Taiwan |- 199471720 | 241 | 1219 | 495 | = * u * * * * * * “ “"(;ggs';“ M55
171 |Taiwan |- 1894/2/1 247 | 1227 | 11586 | = * * * * * * * * * ”“{;Sge')-“ M,=562
172 |Taiwan |- 1994/5/23 182 | -100.5 | 550 * ® * * % ® * * % * “"{gggs%“ Mw=6.3,
} A =27 E P ML YATRSD
At Ft |AE 1994/5/23 | 180 | -1006 | 500 | 62 | 277E+18 | = 324 | 2976419 * 052 * * i || Bmoast :;-Dn[;ingMUZI,EMW+9,1;U$
i)
BE|EAE |FLE 1994/5/23 | 180 | -1005 | 500 | = * » * * . * * . M f:'[;';o;
173 |Taiwan |- 1994/10/12 | 248 | 1220 | 731 * * * * * ® * * * * U"{;SSBI;EE M,=5.19
174 |Taiwan |- 1995/3/24 | 246 | 1219 | 760 | =* * * * * * * * * * “"[;6‘36')'“ M,=510
175 |Taiwan |- 1995/4/24 | 247 | 1218 | 631 * * * * * * * * * * ”"(;‘;‘Sﬂkﬂ M, =483
176 |Taiwan |- 1995/6/25 | 246 | 1217 | 389 | = * N * a * * * N M ”"(;ggs')-" M,=590
177 [Taiwan |- 1995/8/20 | 247 | 1218 | 569 | * * * * * * * * * ”"C;’;‘gﬁk“ ,=450
178 [Taiwan |- 1995/12/1 | 246 | 1216 | 451 | M M * * * * " " " ‘-i"(;gge';“ M,=524
179 |Taiwan |- 1996/1/22 | 249 | 1217 | 669 * * * * * * * * * * ”"(:ggs')-“ M, =467
180 [Taiwan |- 1996/7/20 | 245 | 1223 | 657 | = ¥ * * + * * * * * ”"ggg‘@;“ M,,=540
181 |Taiwan |- 1996/12/15 | 240 | 1214 | 714 * * * * * * * * * * L‘"(;ggs';“ M, =440
182 |Taiwan |- 1997/4/13 | 238 | 1217 | 455 * * * * * * * * % * “"(;Sgskee M,=5.10
183 |Taiwan |- 1997/4/27 | 246 | 1220 | 606 | = = = * = * * * * * “"(;gggk“ M, =443
184 |Taiwan |- 1897/5/22 | 187 | -10168 | 700 | = * * * * * * * * * ”"{;Sgﬁkee M,=66
185 [Taiwan |- 1997/7/15 | 246 | 1225 | 866 | x * * * * * * * * L o AL
186 [Taiwan |- 1997/9/28 | 246 | 1218 | 686 | * * ‘ * + * * * * * ”"{gggﬂ')-" M,=458
187 |Taiwan [~ 1997/10/11 | 250 | 1226 | 1464 | * * * * * * * * * (M S e M550
188 |Taiwan |- 1998/5/2 | 246 | 1226 | 861 | * * N * * * * * * " U“(;gge'}-“ M, =481
189 |Taiwan [~ 1998/5/9 | 248 | 1218 | 836 | = ¥ * * * ¥ * * ¥ ¥ ”"(2’6‘0’8'5“ M,=470
180 |Taiwan |- 1999/4/4 | 249 | 1219 | 850 | * * * M * * * * . ”"(:ggs')-“ M,=501
191 [Taiwan |- 1999/4/30 | 246 | 1218 | 668 | * ¥ N * * * * * * ¥ ““(;ggekee M,=439
192 |Taiwan |- 1999/6/3 244 | 1225 | 617 * * * * * * * * * * ”"(;['l‘gs')-" M, =524
193 [Taiwan |- 1900/7/11 | 246 | 1218 | 782 | = * * * * * * * * wo (U oy % | =454
194 |Taiwan [~ 1999/9/30 | 247 | 1220 | 708 | * * * * * * * * * * ”"(;ggsg“ M,=506
195 [Taiwan |- 1999/10/25 | -386 | 1758 | 1610 [ * * * * * * * * * w [ e | Ma=80
196 |Taiwan |- 1999/12/6 | 249 | 1220 | 1002 | * * " * * * * * * * '-i"(;‘;‘gg')-“ M,=437
197 |Taiwan |- 2000/4/14 | 242 | 1225 | 483 | = ¥ w * * * * * * ¥ ”"(gggeku M,=437
198 |Taiwan |- 2000/6/28 | 246 | 1224 | 908 | » * * * * * * * * * ”"{gggs'}-“ M,=437
199 |Taiwan [~ 2000/7/10 | 237 | 1217 | 437 ® * * * * * ® » » * U“ég&;“ M, =437
200 |Taiwan |- 2000/7/24 | 247 | 1225 | 1101 * * * * * * * * * * ”"(:gge')-“ M,=437
201 |Taiwan |- 2001/2/16 | 245 | 1228 | 606 | * * B * B * * * * O e RS
202 |Taiwan |- 2001/4/24 | 248 | 1222 | s28 | * * * * * * * * * * ”"é['l‘gs;“ M,=437
203 [Taiwan |- 2001/6/13 | 244 | 1226 | 644 | x ¥ * * * * * * * L o [
204 [Taiwan |- 2001/7/9 | 240 | 1218 | 434 | = * * * * * * * * * ”"(;‘;‘gsg“ M,=439
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#%3.1.322

WHEOW B /XT A —2 D

GiEATES

(m3%)

T wam | LA )
T 51 LA L TAAL i ’
W [ (T | BB owm | EB O LKL | (Mo | a—a— | Fep |ZASY | TAS e
&5 |L— [|tEE b Wi T Rt | mm | 5% |(st Secotrallstrong Motion| EI® | i | TP | D SFEXE
" Inversion) | Generation TE
Area)
Mw
®Am | B | & | 3 |Mon| m S| o 4. A AN
& - . F &
M| 6 | o |ZRO (| Gad | P [ 0emd | 0emED |G| P )
205 |Taiwan |- 2001/7/28 | 590 | -i85.1 | 1310 | = * * * * * * * * * “"(;SSB')‘“ =66
Seno and
206 |Vanuatu |Vanuatu 1994/7/13 [ -165 | 1674 | 250 | = * * * * * * * * * Yoshida
(2004)
Allen and
207 |Vanuatu |- 1998/1/4 | -223| 1709 | 1010 | = * 6,500 * * * * - * * Hayes |M,=7.43
(2017)
Allen and
208 |Vanuatu |- 2010/12/25 | -19.7 | 1679 | 160 | = * 1520 * * * * * * * Hayes |M,=129
(2017)
Oth ot o, |A= 4800, (S/0) &Y. My
209 |Romania |Vrancea 1977/3/4 458 | 268 | 940 | * | 158E+20 * + * 1.40E+20 * 120 656 * sonr | EMLEURII
loght 5= 1.5M y+9.1
+ Oth et al. |A=(2nf, Mok, MolZM,, &
210 |Romania |Vrances 2002/9/6 456 | 264 | 1050 [ = | 178E+1s * * 484E+18 * 8.30 * * * 2007 (WK foghty 15Mys51
: Oth et al. |A= (2nf, ) Mok, Ml2M, &
2 2002/11 .7 | 26 1.26E+ ] X BT A ROl
11 |Romania |Vrancea 02/11/3 | 45 69 | 900 | = BE+15 * * 580E+18 * 10.80 = * * 2007 |t logho 15401
" Oth et al, |A= (2nf, FMkY, MolEM, &
212 Vi 1999/11 6 | 264 | 1380 1.00E+1 I w »
Romania [Vrancea 999/11/8 | 45 6. * E+16 & * 6.32E+18 ¥ 400 * ¥ ¥ 2007 YTz, loeMy= 1.5M 9.1
2 Oth et al, | A= (2rf, Mokl MylEM, &
213 |Romania |Vrancea 1999/11/14 | 455 | 263 | 1320 | * | 100E+16 * * * 490 * + * pr il S
i £+ Oth et al. |A= (2xf, ) Mok, MolEM,, &
214 |Romania |Vrancea 2000/4/6 458 | 266 | 1430 | x | 398E+16 * * 151E+19 * a0 * * * 2007 |URebTen oEM = 1.5My 01
; Oth et al. |A= (2nf, ' Mokt MolZM, &
! 3 1324 * .62 E+1 * * * 48E+ ). 161, * g ke
215 |Romania |Vrancea 1986/8/30 | 455 | 265 | 1320 562E+19 5.48E+19 0.30 30 618 2007 |yt loghy= 15My101
— A= 4npdo, (S/m)" &Y o My
216 |Romania |Vrancea 2004/10/27 | 458 | 267 | @90 | * | B31E+IT » * * 2176+19 | 16-17 | 90-120 | 21 * o007 | EM YR,
logh 5= 1.5M ,+9.1
. Seno and
217 |g El Salvador  (1982/6/19 | 127 | -89.0 | 520 * * * * * * * * * * Yoshida
alvador
(2004)
218 ¥ El Salvador  |2001/1/13 * * * * * * * * * * * * # | Araneo et L astab, Mw=1.7
Salvador al. (2012) i
Seno and
fAE @k [CH 2001/1/13 130 | -891 | 560 * * * * * * * * * * Yoshida
(2004}
B=45ELT. A=4nB2A 0
Iwata and |a (Sa/ 71)1/2&YAE RS-,
Lk |FE Rt 2001/1/13 * * | 540 | 77 | 457Ee20 * 5.2 * 983E+19 * 253 | 7330 * Asanc  |MOIZlogMO=15MW+9.1 kL
(2011) (ot
global GMT & YJM0=4.57E+20
Vallee et al.
AL [RL @L 2001/1/13 * * 54.0 L] L] * * * * * * * * (2003)
Allen and
AL |FAL =S 2001/1/13 | 131 | -887 | 600 | = - 2340 * * * * * * * Hayes |Mw=7.70
(2017)
’ Allen and
219 grtfc S::;‘f.‘;ke 2013/5/24 " * » ¥ . . * s i % ; " * Hayes [intraslab earthouake, #,=8:3
q (2017)
Seno and
220 |C.Peru |Peru 1970/5/31 -92 | 788 | 430 * ¥ * * * ® * * * * Yoshida
(2004}
Rt |FE Rt 1970/5/31 * * * * 1.00E+21 * 2.3-35 * * * * * * Abe (1972)
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3.1.4 AT THNHBEOWIE T A —F D45 HT

a) ENDO AT 7TNHEOWE XT A —% Doy
3.1.4-112&313- 1R LEENO AT 7NHEOHEET— A b My & FEEH L ~L

A L DOBBRE, KFEESL—FRNOHBIZCOWTIZART, 74 U EUHEFL— FHNOD

HEBIZOWTITRAM TR, HH, REIZG.1.4- DR TR INDHES - h(2006)I2 K D A
TTANMBEOMBET— A2 b My &R LU Agsaani & O REERAO BIAR 20T AR ES 43 1344

HThsd, BfRIT, G142 NTERINDHHE - QO0DHICL D ANEHMBEBOMEE— A

Mo EHEJAH L~V dgan & ORRBRAIBIR N TH D, KFRITFEIE T MBRITZ D 2 5 & 172,
RARER D IIAMETH D,

S X X m|x (3.1.4-1)
Ay N -/ 571=9.84%10" % (M,[N-m]x107)"?
A, IN-m/s?]=2.46x10"" x (M [N-m]x107)"3 (3.1.4-2)
Sasatani et al.(2006) Dan er al.(2001)
O Pacific Plate
@ Philippine Sea Plate
Moment Magnitude My,
1022 . :l)) ﬁl- ? § 7 $ ? -
102! o i
— i
Nm 1020 E E
| 1018_; i
1017 _; |
1010~ rrm—rr— -

1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023
M, [Nem]

X 3.1.4-1 [FNOAT THNMEBEOHEET — AL N My EEE L~ 4 L DOR%

3.1.4-1



LD KFEFETL—FNORAT THMIBEOHBEE— A b AR L1 & OBRIT
HIRHBE LN/ NI WIEEE LS I REVWDS MwS L EIZER T2 & BERMICIZES - i
QOONZ LD AT THNHEOMEE— A N EEBH L~ & oRBEMEFRIZIZIED -
TWDHZ ERNDLID, 1994 FEDIeiEE R T HE (Mw 8.2) XA - #1(2006)I12 b~ TH
AL~ RREL R TWDR, ZOHIGEICHOW TRBLH A2 LiE O — 5 IZIRE S
TWHZ &b, BIFEHBENZEVO T OO RFEY 22 &2, EEM L~V ORI 8 % 5
XT-AREEENEBE L LGNS,

—Ji. T4 VS L — NNORT THNHEBEOMEE— A M EEEAM L~ L& D
BRiX, KFEFETL— FANDO R T TNHE & RERIC, HEBBEA/NZ W EEX L& IEKRE
WZENRDND, £lo. MyDd 5.5 LT THEER - f(2006)12 K 2 A 7 7 NHUE O HIE £ — 2
v M EFERAML AL E ORBRBIRA L 0 NSO My 23 5.5 DL ETZ oRERIBIRAIC
FIED->TWVW5,

3.1.4212%313-1 IR LIZENORA T TNHMEOMBE—A L MMy T AXY T 4
O Sa & ORESERT, KH, FRERIFG.1.43)RNTRINDER - 1(2006)I2 85 R F
THHBOMBE—A L N My & T AU T o OHEB Sasasatani & D FRERAJBILRA T, BT
(3.1.4-4):=ATHEK SN 5 Somerville ef al. (1999)I2 L A2 NEMBEOHBEET— A b My & 7 A
U7 1 OHEFE Sasomervitle & DRRBRAIBIRATH 5,

Sa [km?]=1.25x107"® x (M [N-m]x107)*? (3.1.4-3)

sasatam

Sa [km?]=5.00x10""¢ x (M,[N-m]x10")*> (3.1.4-4)

somerville
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Sasatani er al.(2006)

O Pacific Plate
@ Philippine Sea Plate

Somerville et al.(1999)

Moment Magnitude My,

[S—
)
T~

—
@
[OM)

p—
@)
[

Sa or Sgycq [km?]

10° +——rrrrerrrf—— e
1015 1616 1(|)17 1618 1(|)19 1(|)2O 1(|)21 1022

M, [Nem)]

X 3.1.4-2 ENOAT THNHEBOMEBEET—AL MMy & 7 AU T ¢ OHiE Sa & OBE%

Iy, KREETL—FBLOT74 VB iETL— R EbIiT, AT THMIEOM#EE—
AU NETARY T ¢ OfFEE ORFRD, A - il(2006)I2 L 5 RBERABIRNICIZIED -
TWBZ Enbnd,

¥ 3.1.4-3 IZENDOA T THNHBEOMBEE—A L N My &7 AV T ¢ OHifE Sa/S & D
Bt &9, XIZiE, (3.1.4-5) TR INDHEARILQROIONZEL DT ALY 7 4 OHEELL

Sa/S DIRBREIBAR DO (B=4.0km/s EIRE LT-5E) b,

Sa /S = (1 6As2asatanilSa2sasatanil) / (4972’4ﬁ4M02) (3‘ 1 '4'5)
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== R BRI HEAERER (2016)

@Pacific Plate Chphilippine Sea Plate

Moment Magnitude My,
O
X 0024 e P N
1 @) N
ég 10 o
o
102 1

URARLLL BLLLLLL DL IR B B BNLELLLLL) INLELLLL IR BN
1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023

M, [Nem]

X3.1.4-3 ENOAT THNMMEOMBEET—A L FMy &7 AU T ¢ OHEEL Sa/S & O B%

Mo, BENORATZ THHEOMEET—AL N Myt 7 AXY T ¢ OHEEL Sa/S & DO
Rix, HHREXLSEITH D0, EHHICHEARTQOINIZL DT AV T 4 OHEfEE
DOHBRALBEALTVWD I ERSN5,

4 3.1.4-4 IZEND AT THNHBEOEIRDIES D & Aldssaani & DR ZRT, KT,
PEREQOINIC K D EIRIRE D & A/dgan & OFREBRAIBATR 2 BIRIE S D & Aldsasatani & DRI
BRI L bR,
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—— Satoh (2013)

OPacific Plate @Philippine Sea Plate

101_-...|....|....|

(@]
T LI B N

T T T T TTT]

T

A/ Asasatcmi

L IR |

T

10_2 T T T T T T T T T T T T T T T T T T T
0 50 100 150 200

D [km]

X 3.1.4-4 ENDORAT THNHEOEIRDIES D & A/dssaan & D BLR

LY, BEE L BIT A/dssatani DETREL 2o T DA R, EBEQOIBNZ LD
RBRABER EIZIERIE L TWDER, E6 2R REVWIENDND, TOREDO—D2 L L
T, EEQ)OKREBEAIT, MwSLLEOHET —2 2R I2H o THWDHN, SEOT —
ZIZIE Mw SULTOMEGLZS GENTEY, MEHABOEKMFEICLIVERH L LM
WNENWZ ERB2OND, £, L= FMillcH DL &, BWHEOZ WY 1 ) B
L— FAD AT THNHGE T A/dssatani 25 1 FRIEDN 1 L0 /S IROHIERDOZ W KT L
—FNOATTHAMBETIREN IV REAZ, b — FOMIEMEZ R L T D,

b) [HAD R T TNHEDWE T A — % D53t

X 3.1.4-512% 31321 R LEEES O AT T NHEOHEET— A b My & FJEH L ~1
A & OB Z IR T, KH, FRERIEG.1.4-1)R TR LULZER - hQ006)ICE D 2T T
NHUEDOHIEE — A > b Mo & BJAH L~V Adsaatani & ORRBREIBIGR T, R (250
Thod, BHFRIZ. 3.1.42)XTRLULAEE - thQRooDICE DWNEMEBEBOMEET— A b My &
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B L~V dgan & OREBRAIBARATH 5, KB FRE T, MTZ0 2 fFL 172, &
MEB P ITSMETH D,

Sasatani et al.(2006) Dan er al.(2001)
O Mexico @ Romania [ El Salvador
A Cascadia A Chile & Taiwan
Moment Magnitude My,
1022 . :l)) ﬁ‘- ? 9 7 $ ? _
1021_; I
8 o]

v 107 3 :
1018 _; B
1017 - :
1016 o—r o+

T AL B B AL L B
1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023
M, [Nem]

X 3.1.4-5 [EHDOAT THNHMEBOMBET — AL M My EEEHL~ 1 4 & ORM%

MED My d~5 T, AL TRLIEAF TV aD AT TNMEOEE M L)L 3R -
fth(2006)12 L DB EIRA L U RO/ S, BAHITRLEAL—=T DRAT
THHEOEF L NN ZN L0 ZHEHICROPPRE NI &, My 6~8 TITHUIRIC X 5
T WTHORT THAMBOEEY L~V R - il X 2B BEKRRITIZIZEDO > T
HIZEDBDOND,

¥ 3.1.4-6 (12 31322 R LEENDO AT THHEOMEET— A N My & 7 AXY 7 ¢
DG Sa & OBRERT, K., FERIEG.1.4-3) TR LULEES - f1(2006)IC LD AT T
NHEOHEE— A b My &7 AU T 4 OEFE Stssarani & OREFRAIBEABRR T, BT
(3.1.4-4). TR L 7= Somerville er al.(1999)12 & 2 NIEHEDOHET — A > b My &7 A%

7 A ODE%:E% Sasomerville L OD%}:%E/J E‘g'f;ﬁit/cg}) %) o
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Sasatani er al.(2006) Somerville et al.(1999)
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7¢3.2.1-3 Rodriguez-Perez (2014) DR FHIHA W7 7 % — 7 4 A=

Table 1
Near-Trench Thrust Interplate Events
Date Time Longitude* Latitude* Depth Mechanism
Event (yyyy/mm/dd) (hh:mm:ss) “ E) W) (km) M, (Strike, Dip, Rake) (°)
Lf 1995/10/09 15:36:28 —104.50 18.80 15.0 8.0 (302, 9, 92)
t 1996/02/25 03:08:26 -98.30 15.60 15.0 7.1 (280, 16, 74)
37 1996/02/26 01:37:34 —98.20 15.70 13.0 5.5 (253, 16, 56)
47 1996/03/19 17:12:45 -97.60 15.50 15.0 5.8 (224, 17, 22)
5 1997/07/19 14:22:18 —98.20 16.00 15.0 6.7 (282, 14, 78)
6" 2002/04/18 05:03:15 —-101.10 16.80 6.0 6.7 (291, 9, 89)
7 2002/04/18 17:57:37 —101.40 17.00 20.0 59 (273, 17, 81)
8+ 2007/03/30 19:00:42 —99.06 15.87 16.0 5.1 (322, 56, 122)

#All locations are based on local/regional data.
"Focal mechanism and M, from the Global CMT catalog, and location from Iglesias et al. (2003).
fFocal mechanism, M, and location from the National Autonomous University of Mexico, UNAM-Mexican CMT catalog.

(a) -105° -104°  -103° -102° -101° -100° -99°

21°

a CHILA
. CAighp8ZLT

“c_A SMR
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———
0 50
15° — L — 15°

-105°  -104° -103° -102° -101° -100° -99° -98° -97° -96° -95° -94°

Figure 1.  Map of (a) central Mexico region and (b) southern Mexico region showing the stations (triangles) and the epicenters (circles).
The color version of this figure is available only in the electronic edition.
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7<3.2.1-4 Rodriguez-Perez (2014) NHEFHLE TR O =T 7 ¥ — T 4 XHE O [Blm 4R 2K
Table 3

Regression Coefficients of the Ground-Motion Relations for Near-Trench Events in Central Mexico

f (Hz) ) € 3 Cy Cs G o, 6,
0.20 —2.7903 0.5844 —0.0050 0.0008 0.7850 0.34 0.32 0.11
0.25 —2.9584 0.6062 0.0022 0.0006 0.7369 0.32 0.30 0.10
0.33 —2.9877 0.5947 0.0091 0.0006 0.6287 0.33 0.31 0.10
0.50 —2.8916 0.5682 0.0156 0.0006 0.5917 0.39 0.37 0.12
0.67 —2.6288 0.5439 0.0205 0.0005 0.5893 0.43 0.41 0.14
1.00 —2.4817 0.5389 0.0243 0.0002 0.5669 0.43 0.41 0.14
1.33 —2.1798 0.5307 0.0265 —0.0001 0.5815 042 0.40 0.13
2.00 —1.6906 0.5171 0.0270 —0.0002 0.7313 0.43 0.42 0.14
2.50 -1.1774 0.5092 0.0263 —0.0001 0.9831 0.43 0.41 0.14
3:33 —-0.9550 0.5087 0.0243 —-0.0001 1.1475 0.42 0.40 0.13
5.00 —0.7533 0.5129 0.0211 —0.0003 1.2962 0.42 0.40 0.13
10.00 —0.6695 0.5094 0.0178 —0.0005 1.3684 0.42 0.40 0.13
13.33 —0.6695 0.5019 0.0154 —0.0006 1.3555 0.42 0.40 0.13

20.00 —0.9193 0.4987 0.0153 —0.0006 1.2683 0.42 0.40 0.13

25.00 —-1.2115 0.5050 0.0161 —0.0005 1.2079 0.41 0.39 0.13
PGA —1.2324 0.5016 0.0141 —0.0006 0.9432 0.37 0.35 0.12
PGV —3.3589 0.5817 0.0000 —0.0005 0.3860 0.26 0.24 0.08

The regression equation is log ¥ = ¢| + exM, + csH + c4,R —cslogR + 0.

Frequency (Hz)

1 1
(C) _ A= PN R =400 km
- i ~

PSA (cm/s?)

Frequency (Hz) Frequency (Hz)

Figure 12. Predicted PSA response spectra for near-trench
carthquakes of M,, 6.0 and 8.0 with A = 15 km, at the distances
of (a) 50, (b) 100, (c) 200, and (d) 400 km. Dashed lines show pre-
dicted curves from Arroyo et al. (2010) for interplate events in cen-
tral Mexico.
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fault parameters
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Vs, Vi (km/s) 4.6,3.11
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N 9
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fault parameters
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3333107, ZRHEDMMNE, WTFNOEA T b EE A oG BR R & BUIGL S a2
BTHIENHERTE D,
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3.3.4 1986 /L —~ =7 Vrancea HIE DB E T /L O HHf

BEAE DRSS (JRF I HLEIT, 2017) Txt5 & Lz 1986 4/b—~ =7 Vrancea HIFEI|Z
OWNWT, BIRET VOB 21T o7, 2B, BEEOHIE U5 DHEHT, 2017) TiX
A=y NOMBORFRETNE Y 7 v 7T/ (BEBAERKKOA) & L THRLT
Wilg /T A—F ZEL TV, RBRAZ Y — U BBIEIC X DA KK OKEET
NDRA Y aDEBRKENST2T2D (N=16), HH]JE RO IRE A7 RV
Lo T,

Z T, ABFTIE, 7. BEARFOMBEETALDOA Yy v 2D E/hS< LT (N
=5). VI v 7 ETNICRLOMBEOFIMROLELIT o7, WIT, HEFH AN IEHE
EARTMICE D AT TNMBED Loy LT D0, HRERL &G, 7AXY
TAETNELTEXELGEIZ OV THRE LT,

(1) xf 4 E

R B PR BLAEAT Ok ST, BETEoMZE (R ORHT, 2017) L [RERT. 1986 0
Vrancea HIEE (My 7.1, DARE, ¥ —7 v FOMELIESR) &L, ERERMELEL LT 1999 4
DOHE My 4.6) ZHWT=, #—F7 v NOHBOBERME L A = XL, BLOEZE
MR OB RALE A2 [X 3.3.4-1 (2016 FEEHEF DK 4.3-1 OFHE) (TR,

Othetal. QOONIZ LD, Z—7 v FOHIE Myp7.1) L EFZME (Myd.6) OEILEE
3.3.4-1 (2016 FHEHMEFEDORE 43-1 OfFHE) 12, BRI 7Y —BEEETHEMN S
%3 3.3.4-2 (2016 FEHEFOE 432 OFH) 2R 7,

(2) 727y EFTNBLIOWE AT A—X

# 334312, BEEOMSE R8T, 2017) ORFEVRE LY —7 > FOH
BOWENT A —2 % RKRI344ICEFZHEBOWBE AN T A —2%5R"T, £, ¥—F v
FNOMBED VT v 7 BT NVICEDBEIRET VD OB BEIEOWZE R+ /8L 7, 2017)
DOBRFHZHWEZKEET LD A v 2 OB N=16 DEH %X 3.3.4-2 D a)lZ, AiHic H
WEWIEET LOA Y v 2D N=5 D5 3342 Db)IRd, 212, BEHREAK
JE D & AEANE . BEEONIZE U7 HOET, 2017) TIEEBEA D =X LD 5 5 39
FEL 19 BEERE L= DI LT, AMFHTIL Oth ef al. 2007)DfFEHRIZHE ST, &k
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DHETo D 240 £ & 72 £ & Uiz, MEERTEHEE X Vz=0.728 (B 1% S B ), fik 268 45 A

W m O R R E L,

27 23"

47

46

45°

24

t

25

Mw7.11986/8/30

26°

1.6 1999/11/08
MLRW

27"

prge __________—SaSaSaaa— A — A — N

VRV

29°

a5

43°

¥ 3.3.4-1

ML Lo MR O R L7 8 d K ORI R o 53 A X

GR*E : #—4F v FOHE, FxH  EHEME, VI 15
(2016 FEHREEDOK 4.3-1 O FHH)

# 3.3.4-1 Oth et al. (2007) 1T X DX S MIE DT
(2016 FFFEME EDF 4.3-1 O FHB)

Table |
Hypocentral coordinates, moment magnitudes and origin times of the events used in this study
Event ID Date Origin time Latitude (%) Longitude (%) Depth (km) My,
EGF-A200209 2002/09/06 05:04:02 45.64 26.43 105 4.1
EGEA200211 2002/11/03 20-30-23 4574 2686 90 40
IEGF-BI‘)‘)‘}E 108 1999/11/08 19:22:52 45.55 26.35 138 4.6 I
EGF-B19991114 1999/11/14 09:05:59 45.52 26.27 132 46
EGF-B200004 2000/04/06 00:10:39 4575 26.64 143 50
EGF-C200410 2004/10/27 20:34:36 4578 26.73 99 58
TARGET-A 2004/10/27 2(-34-36 45 78 2673 Q9 SR
ITARGET—B 1986/08/30 21:28:37 45.52 26.49 132 7.1 I
TARGET-C 1977/03/04 19:21:54 4577 26.76 94 74

The smaller earthquakes used to generate the synthetics are characterized by the identification code EGF whereas the respective main shock is

referenced to as TARGET. The information shown in this table was gathered from the ROMPLUS=atalogue (Oncescu et al., 1999a).
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# 3.3.4-2 Oth et al. (2007) 2B W TRRERM 7V — U BHOE I H & 7= 50E
(2016 FEFE S EDF 4.3-2 D)

Table 2
Parameters My/my, fc 1, fc.g, N and C obtained from the spectral ratio
analysis
Event ID My  fer feg N C Number of

E (Hz) (Hz) stations

TARGET-A/EGF-A200209 211 1.7 83 &8 1% 12
TARGET-A/EGF-A200211 651 1.6 108 7 19 10

TARGET-B/EGF- 8144 0.3 40 16 20 5
B19991108

TARGET-B/EGF- 7134 0.3 49 17 15 5
B19991114

TARGET-B/EGF-B200004 914 0.3 3.1 11 07 4

7% 3.3.4-3 1986 =D Vrancea HE(¥ — 7 v NOMBEYD 7 7 v 7T NVOWE /T A —X

(2016 FF LW FE DO R 4.3-3 D)

A=y FOMBEOWE T A—4 X E SR
T AT =F2—F My 7.1 Oth et al. (2007)DTable 1
HEEE— A b My (N*m) 5.62E+19 My[N* m]:10A(1 SMW,+9 1)
S T BE T B Aoi(MPa) 81 Aoi=CAo,. Z ZIZCIXO0thetal. 2007) L V2& L7z,
e A, (km') 141.75 Slfﬂ(7/16*M0,/Ac71)
WrE FSL (km) 11.91 Li=W;=sqrt(S:)
W IR W, (km) 11.91 Li=W;=sqrt(S;)
TH)F Y ED; (m) 5.67 D =Morl(uS ). 22U 1 130th et al. (200710 7X 10" N/m’ £ L7=,
a—F—{E# ¥/, (Hz) 0.25 \f =B sqrt(7/16/S ;). ZZIZBIZOth et al. (2007)LV4.5km/s EL7=,
A, R, T0A 39, 19, 70 (240, 72, 97) |Global CMTfi&

3 3.3.4-4 1999 4= @ Vrancea HE(EZME)DOW G /X T A —%
(2016 FFFE ML ED K 4.3-4 D)

BHEMEOWE ST A — 4 BRIk
T AT =F 2R My, 45 M iy, = (log10(M [N m])-9.1)/1.5
HEE— A2 FMy (N*m) 6.86E+15 Mo, =Mo/(C*NY)
SIS TIBE T B Ao (MPa) 41 Ao, =(T16)[(Mos/(Se/m)"]
W8 RS, (km) 0.55 S.=(T16)(BIf.)\ ZTITBIFOth et al. (2007):Y4.5km/s EL7=,
WriE KL, (km) 0.74 L =W,=sqrt(S)
WrE bR W, (km) 0.74 L =W =sqrt(S)
RO ED, (m) 0.18 D, =Moo /(uS). Z2UC 1 13 0th et al. (2007) 507X 10" 'N/m’ & LTz,
a— ) —REEH/ ., (Hz) 4.0 Oth et al. (2007)M Table 2
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(3) TAXIU T 4 ETVBLOWE T X —X
Wrlg X T A —H OFRETIT. X —7 v FOMEBEOET—A L b~V =F 22— KMp=17.1,
FRMEO a2 —F —IREI f.,=4.0Hz, RERAY 7 U — 2 BEIEIC K DA BRI H W
LHENDEDERN=16, BLOF¥—F v bOHEL BFEMBEOILIETEOLL C=2.0D
4 ODNTA=F 5L LT, #MIRFHENEHEEABICL DA TAMED T
WZESWT =7y NOMBOT AR T 4 ET NVOMENT A —XEZHE LT,
HER A RHEEARTTR016) TELO LN TVWIEMEFH THIL U EICLD, AT TH

MEOT AR T 4T IVOFREDFILIEK 3.3.4-3 DL HIT72->TW5D,

seismic moment M, —

l empirical fault area S
averaged stress drop Ac

area of SMGAS Ssac4
empirical stress drop on SMGAS Aoy,

SMGAs area ratio Youad [

short-period level 4

Y

%] 3.3.4-3 HEREMEHEEAT016)OMET FTHIL > EI2 X5
Wrg X5 A — % HE FIE

AT THAMBOT AXY T 4T NV ELIBT 2 E28T XA =2, BFEWERE S
HWEE—A 2 b Mo, BRI L~V A, FEE T T & Ao, SREENARRIB(SMGA) DS 7
T & Aoswoa, TREEN A RIK O HFE Ssmaa D 6 D TH 5,

HEFREFIEHEE AT (2016)DMEE TH L > BT, £, MEHEO M2 525
EL (334D ~33.43) LV, MBHEOHEBY LV A4, B X OBRES)E kg o
F& Ssmca DEIRWTE HFE SITXET Dy suea R E D, 2 T12.(3.3.4-1) LTS - f1(2006)
(R oMEE— A b AR LV OREBRAL (3.3.4-2) TR - #1(2006)12 K D HUE
F— A RN ETAXRY T 4 OEMBOKRERA T, (3.3.4-3)1%(3.3.4-1)X & (3.3.4-2) i %
SHBE— A > b & FREBVEIRO HFE Ssuca O EIWIE AL S (26T 2 ey smea D
A TH 2,

D%, X(3.3.4-4)~K(3.3.4-6)D 3 DOFRNAE HVT, EIRWEEAE S, F¥IE Ik
T & Ao, SREB AR OIS I ET & Aosuea. F L ORBEE AR O ER Ssuea % HIE
T 5, T2, (3.3.4-4)x:UiX. Eshelby (195N X2 Y 7 v 7 T VICEBIT 5 W EH

3.3.4-5



HS EHIET— A N My & EBIS T & o OB R EERRNTH Y | (3.3.4-5Ri%
Madariaga (197)IC L D7 A2V 7 42T L0, 334-60)XIHEY 7 v 7 ET IV
% &REAIZ B\ 72 Brune (1970)12 L 2B TH 5 23, D 51T Boatwright (1988) %3 g 0
NFWEE S I 21— a K0T AR T 42T VICHEATEL 2L 2R LEKT
H 5,

MG HMEOBMM L~ 4 1B L TE, G34-DROHEET—2 2 b EEBH L~V
DORBAEL VRO D Z &b TENIT, IRFHIL THEICTREAEL AT THHEICD
WTHEAMLV NV BRHEE SN TV A, TOEHREZSZRTLIZ b TELLLTY

%
Ay IN -/ 521=9.84x10" x (M, x10"[N -m])" (3.3.4-1)
S usaran KM?1=1.25 107" x (M, x107[N - m])*? (3.3.4-2)
Vsuca = Ssuca ! S = 16 AaranitSasasaranit) | (497° B M%) (3.3.4-3)
Ao =(T/16)M, /(S| x)"? (3.3.4-4)
Ao gyq = (S Squga) Ao (3.3.4-5)
A=47B*(S | n)"* Ao (3.3.4-6)

Z ZTCiE, £, Kanamori (19772 X 5(3.3.4-7) XLV, ¥—F v hOHEOMET
— AV MMy EETE—AV T =Fa—RFMphbHEE L,
My [N-m]=10"Mm+91 (3.3.4-7)
Z—0y NOMBEOMBEE—A L N Mg fFEoh7cn T, HERENTFEHEEASIC X
HATTRAHBOBEBH THL S EICESWT, =4y hOHEBEOT ALY F 45
BT DD DS ODMIENTA—FERODHLIENTED, ZOBE, #—7 v FD
HEOEBEA L ~L 41250 THE, 55&M4 L LTHWE Othetal. (2007)I2X 2% 4 DD X
TA=ZOHEE LI EZEWD Z L2 L,
=70y FOMBOEEAM VAL A HHEET D200, ETEFZMBOREEEY VL
Ay KD 7=, Oth et al. (2007)3KD7= C & N D% (3.3.4-8)RUTAT B &, HHRME
DOHEE— A N My, ZIRE D, KIZ, Brune(1970)D w? TNV ENE LIZHA D,
(33.4-9) RNk pra—FT—REHKoEEL, AEBIZ 7 v 70X NBETEEZRD D
(3.3.4-10) & W T, HEFRHMBEOWE R S, 3 L OEFEHE ORI T & Ao, & FE
L7z, BT, BEEHEOMEEE S,\. BIXOEFEHMEDOIS BT & o, x HW T,
B34 1K LV EREMBOBEY L~V A DBKRED,

3.3.4-6



My, /| My, = CN*> =8192 (3.3.4-8)

fis =BJ(7/16)/S, =4.0Hz (3.3.4-9)
Ao, =(T/16)M, /(S /)" (3.3.4-10)
A, =47p*(S, | 7)"* Ao, (3.3.4-11)

HEEMBEOEFRB L~ 4, BRESTZDTB34-12)R LV X —4F v bOHIEDEHE
WIL~L 4,03k F 5,
A/ A, =CN =32 (3.3.4-12)
=0y NOHBEOMBEET—A L N My LEBREABI VSV 4R35 h>7- DT, (3.3.4-3)
X~B3.4-6)X L0, ¥—F v hOMBICEIT 5, S@EENAE IO HFE Ssvea O W i 7
STt Dy sueas FRVRETE HEFE S FRAIS I T & Ao, TRERENAE Ak Ok J) B T &
Aosucas 3 K OTREE) AR O HFE Ssmwea 733K E D,
WEDIC X =7 FOMBEO LT BEDIT FiLDB34-13) XLV REELEZ, Z 212,
MIPEF WL, Otheral (2007)L V. 7x10"°N/m?& L7z,
My, = uD,S, (3.3.4-13)
F o REERAEMIRO VBT N EDsyeald WiEEH BB OFHT R0 &D2f5& LT,
Dgyicq =2%D, (3.3.4-14)
%I, YR O T R EDpar. B ENEZIE S0 paeklT FRED(3.3.4-15) ~
(334-16) KLV EE LT, ZZI2, Wea=Wik L. Wsnca=sqri(Ssuca) & L1712,
Dyaex =(DyS; = DspigaSsmca) | (S; = Ssyca) (3.3.4-15)
Opack = Dpack ! Woack) ! Psuica ! Wsnca) - A0 spca (3.3.4-16)
#3345 RELIZXY—F v NOMBOT AXRY T 4T NVOWE/NT A —H &R
L, 3346 I ZHBZMEBEOWE T A —F%2RT, £/, Z—7 v FOMEOT A

TAETINVICEDEBRET VAKX 3.3.4-4 12737,
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7% 3.3.4-5 1986 - Vrancea B (¥ — 7 v NOHMBEYD T AV 7 4 ET /LD

Wrg N7 A —4

=7y FOMBEORIENNT A —4

BRAE ik

R = e 7.1 Oth et al. (2007)MD Table 1

HFEEE— A2 N My (N*m) 5.62E+19 Mo/ [N*m]=10Y1.5M y;+9.1)

SR ~A, (N /s 1.39E+20 A4,=4,CN . ZZIZCENIZOth et al. (2007) 025168 72,

IV SV A st (N 1050) 8.12E+19 A sasatant [N * 1/5°1=9.84x10' "x[M 0x10']""

SRR SO TS sasaran (k) 85 S asasatani [k J=1.25%10™ < [M 4107

BB LRI E OB w2 : e a e

ARSI D 764 : ¥ 564 =(164 sasatani S asasatani Y/(497 " B"M (7)

Wi LS (k) 403 S1=(17°BM /(44 y s )

WriE ESL, (km) 20.1 Li=W;=sqrt(S)

WrfE g W, (km) 20.1 L =W =sqrt(S;)

40D, (m) 1.99 D =M o /(S ). Z2IC 1 1EOth et al. (2007) k07X 10""N/m” &L=,

FH G 10 T B Aoi(MPa) 17 Aoi=(116)[(M /(S /)]

B O RS sws_(kam) 50 Ssuo1 =517 o

TR B R BRI OIS T T & Ao 137 Aoswon=(S1 Ao1)S s

smc4(MPa)

TREREN A I DTSV ED gu64 (m) 4.0 D suca=2D;

?\f%‘?@ﬁﬁfiﬁm&%%#% < b 1.39E+19 M osuca=tS suea D syca » Z2AC 1 13Ot et al. (2007)597X 10" N/m” &L7=,
osmG4 (N*m)

HREOBRE— A > b 4.23E+19 M oback =M o1-M osmc4

M opack (N=m)

W PRI O TFES pack 353 Sback=S1-Sa

WK OT RV ED 4 (m) 1.71 D back =(S 1D -8 oD 0 )/S pack

A 5 BRI D FENIE T 6pack (MPa) 21 G pack=(D pack! W paci ) (D ssiGa! W smi6.4)AC suca

AET, B, 3D

39, 19, 70 (240, 72, 97)

Global CMTfi#

# 3.3.4-6 1999 =@ Vrancea ME(EZME)DWi g /N T X — X

(2016 FFFER i FH DK 4.3-4 [THNE)

BWRHBEOME T A —F

BTk

F— AT =F 2= My, 45 M s =(logl0(M o[N* m])-9.1)/1.5

HEE— A2 N Mo (N"m) 6.86E+15 Mo, =My /(C*N)

& 718 T B Aoy (MPa) 41 Ao, =(116)[(M o, /(S /m)""]

W8 RS, (km) 0.55 S, =(716)(BIf ). ZIITBIEOth et al. (2007)E04.5kny/s EL7T=,
Wrig ESL, (km) 0.74 Ly=W,=sqrt(S)

WrE bR W, (km) 0.74 Ly=W,=sqrt(S)

ST~ ED, (m) 0.18 D =M, /(uSs)s ZTIZ 1 130th et al. (2007):97X 10" "N/m & LTz,
a—F—iRE¥S ., (Hz) 4.0 Oth et al. (2007)M Table 2

ERHIL L4, (N m/s) 4.34E+18 A,=47p%(S,/m) Ao
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3.3.5 1986 £/ —=~ =7 Vrancea #15E © HE B F HLAEAT

()7 T v 7 FF IV K 5 HiE8) i B AT
3.3.5-1 {2 1986 %= Vrancea M (¥ — 7 v NOWMEYD V7 7 v 7 T NI XD WiEH &
EEMEBOBEROME ZRT, X, EHNIARERG S T, ZAENITXEBEMASTH D, £-.

X 3.3.5-2 121X 1986 £ D Vrancea HIED 7 T v 7 EFT NI L D EBRET LV E 5T,
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3.3.5-3 121X CFRIZB T H NS iy DRt R 277, £/, K33.54 L3355
[TZAZH EW il L UD iy DR REZ =T, FE b (M ERTE T, B
BOFLE, BRRR, #—7 v FOMBEORLETH 5, SOOI IR EE 5% D HELHE
EIRE AT MV ERT, K3.3.5-6 25K 3.3.5-8 121X MLR ICB T 2 EMEEZ =T, K
3.3.5-9 75X 3.3.5-11 121X VRIIZB T 2t HEAE R %2R~ 7,

B 7Y — U BBIEIC L DA RIFICH W OWIBET LD A v ¥ 2 0% N=16 1
5 N=5 ICEETHZLIZL->T, CFRIZBITO2HMMERL VRIICBIT2FEMEL I
TR TEH 5% DHELLR FE IS E A7 b o v 8 47 180T O /N REAR 2% e S A, 4 A A I
THMGEEE X< —8T D K912k o7, . MLR BSOSV TIE, Oth K26 D
HCHEMEOBIHFEICHENH D ATRRENER SN, BEIEM LN LT,
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X 3.3.5-3 7T v 7EFTNMIZ LD CFRIZBIT A AR R (NS )
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Acc.(Gal)
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