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Figure 1. Map of the Taiwan region showing the topography and geological settings. Solid-dash lines
show the locations of active faults (Wu et al., 2008).
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Table 1. Quality classification of the inversion

results.
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Figure 4. The epicenter of Taiwan earthquakes occurred in 2004.
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Table 2. Source parameters of the studied earthquakes of P wave first motion from genetic algorithms.

No Origin Time' Lat.! Long.! Dep.! M Strike> Dip*> Rake? Q3fp Npro* Ag’
1 2004/01/01/03:15:19.47 23.36 121.63 31.18 5.35 237+5 7943  123£2 745 150 20
2 2004/01/06/21:44:39.63 22.79 121.05 9.12 3.43  6+15 8012 70«19 136 21 63
3 2004/01/10/17:48:39.51 24.61 122.41 88.02 4.61 76+19 49+17 9510 0.79 27 146
4 2004/01/15/15:28:15.41 22.81 121.10 6.77 3.94 3+l 644 -158+2 4.13 31 82
5 2004/01/18/20:44:21.28 23.64 121.58 34.61 3.79 15411 56+12  78+15 0.29 21 55
6 2004/01/23/07:51:1.22 23.47 120.64 8.61 4.15 58+£20 57+16 121+18 2.32 34 45
7 2004/01/24/06:08:31.83 22.78 121.07 9.12 3.34 57«18 60+6 106£9 1.71 17 63
8 2004/01/25/03:44:9.72 23.07 121.43 19.17 4.40 214 35+l 6919 2.11 26 70
9 2004/01/28/19:13:25.05 22.99 12094 7.03 5.15 18748 5748  -82+8 1.77 43 57
10 2004/01/28/19:17:26.24 22.99 120.95 9.26 4.62 164+10 58+19 -76x11 0.69 33 69
11 2004/01/28/19:34:49.93 23.00 12094 3.66 4.97 188+11 60+16 -64+11 137 22 86
12 2004/01/28/20:10:6.94 22.99 120.95 5.38 4.17 174£15 33+17 -65+14 121 22 80
13 2004/01/28/23:05:35.01 23.00 120.94 6.79 3.65 176+£9 35+9  -85+17 1.10 19 49
14 2004/01/29/05:23:30.56 22.99 120.98 9.89 4.38 165+9 37+15 -72+13 0.19 18 85
15 2004/01/29/17:46:6.99 22.99 120.95 5.59 3.72 158+9 63+8  -89+11 0.11 12 103
16 2004/01/31/06:21:51.13 23.14 120.42 18.34 3.63 20248 84+17 165+12 023 15 103
17 2004/02/02/15:47:36.25 23.44 120.62 7.99 4.13 8449 7748 134+13 146 34 39
18 2004/02/08/04:39:44.75 23.18 120.63 7.44 3.35 2255 52+5 130£2 030 13 108
19 2004/02/11/10:12:2.09 24.41 121.81 10.69 3.42 82+11 72+7  -18+14 2.53 20 66
20 2004/02/11/16:32:37.69 22.92 121.28 16.15 3.96 49+3 85+12 -177+20 141 17 70
21 2004/02/15/13:32:6.48 23.83 121.04 30.00 4.90 43+1 85+x1  -96+1 4.17 73 22
22 2004/02/24/00:55:7.22  23.76 121.43 60.60 4.72 19749 69+12 10016 7.72 56 42
23 2004/02/26/04:33:10.31 23.97 123.13 41.47 591 155+1 741  -18t1 248 41 102
24 2004/02/29/02:23:10.26 24.75 121.96 12.55 430 41£7 32+2 -103+9 049 20 98
25 2004/02/29/12:54:46.67 24.13 121.68 10.99 4.06 198+4 72+17 -22+7 0.14 28 55
26 2004/02/29/15:37:27.14 23.62 120.81 6.04 3.03 76+17 44+16 -147+19 085 16 53
27 2004/02/29/16:26:50.64 24.36 121.98 29.62 4.17 163+4 15¢1 103+6 1.01 21 74
28 2004/03/03/13:50:28.49 23.98 121.14 25.85 4.64 209+2 78+5 1139 6.11 40 39
29 2004/03/22/21:36:52.97 24.34 121.80 6.58 3.90 84+6 76+18 -22+16 3.12 29 73
30 2004/03/23/03:55:20.24 24.34 121.79 6.43 3.71 1801 5311 162+2 141 18 78
31 2004/03/23/07:58:15.20 24.34 121.79 6.45 3.48 8719 85+20 -45+11 036 13 109
32 2004/03/25/19:07:4.32 23.41 120.64 8.74 4.54 50+12 S51+12 137+13 9.62 67 29
33 2004/03/25/19:11:28.87 23.41 120.64 11.43 3.10 228+4 59+10 136£11 0.74 13 60
34 2004/03/28/19:20:21.60 22.91 121.29 23.94 3.37 98+11 29+10 -151+16 0.71 13 65
35 2004/04/07/05:27:14.88 23.84 120.72 25.44 3.35 148+15 3443 10313 1.06 16 53
36 2004/04/09/05:33:38.68 24.10 121.53 21.58 4.51 111x13 32+12 163+12 0.28 38 41
37 2004/04/09/23:21:34.00 23.64 121.51 34.14 4.22 133+17 6749  -57+18 4.02 29 65




No Origin Time' Lat! Long.! Dep.! M Strike?> Dip> Rake? ’» Npro® Ag’
38 2004/04/13/20:09:25.84 23.43 120.58 7.79 2.75 52+14 60420 119+13 0.76 14 60
39 2004/04/21/18:38:38.50 22.91 120.98 6.79 4.09 162+7 44+6  -75+5 0.61 29 43
40 2004/04/23/14:04:29.50 22.91 120.59 16.08 4.72 62+6 44+19 -165+15 1.73 41 67
41 2004/04/23/14:08:21.54 2291 120.59 1547 3.32 183+3 86+2 94+£2 041 12 88
42 2004/04/24/15:20:30.28 23.94 121.48 19.25 494 80+1 43+1 152¢1 0.17 55 45
43 2004/04/24/19:26:1.96  23.94 121.47 18.72 3.76 68+5 40+10 1449 1.05 23 82
44 2004/04/24/22:29:0.59 23.94 121.47 19.51 3.84 64+12 37+7 140+8 141 20 53
45 2004/04/25/14:28:35.42 23.95 121.46 18.52 3.26 35+20 28+6  104+13 0.50 14 82
46 2004/04/27/10:08:13.44 24.19 121.58 31.49 426 63+l 531 147+6 1.80 38 69
47 2004/04/29/22:59:33.99 24.20 121.62 16.79 3.83 5148 63+8 100+10 3.57 32 57
48 2004/05/01/21:58:49.92 23.85 121.95 36.20 4.36 25544 72+11 172+15 495 37 56
49 2004/05/04/05:50:6.25 24.64 121.78 9.24 3.17 737 68+12 -13+£13 0.78 16 63
50 2004/05/04/18:19:44.64 2291 120.61 15.69 3.99 190+£8 8245 916 141 24 69
51 2004/05/07/20:36:13.77 22.56 119.99 40.22 4.16 83+4 88+l 78+l 047 14 127
52 2004/05/08/14:05:31.71 22.90 120.58 15.41 3.73 201+13 58+7  111+10 0.21 11 77
53 2004/05/08/14:09:37.11 22.90 120.58 15.12 3.31 201£20 8743 94+5 0.16 11 82
54 2004/05/08/16:13:15.29 22.88 121.33 20.45 4.45 19517 70+£10 119+6 3.10 30 68
55 2004/05/09/06:02:21.28 23.41 120.64 9.97 4.52 59410 5249  151+11 1047 49 39
56 2004/05/13/15:00:15.64 22.90 120.58 15.12 3.00 209+17 79+11 118«13 0.14 11 95
57 2004/05/13/15:28:49.83 24.05 121.51 19.56 4.22 22243 7444 11249 333 42 63
58 2004/05/15/05:07:50.34 24.84 12191 91.82 5.12 7715 23+12 176x14 0.79 42 102
59 2004/05/15/22:54:20.28 23.46 12040 9.94 3.16 4619 68+6 1418 249 22 66
60 2004/05/17/08:22:55.69 23.06 121.29 1522 3.81 36+17 90+3 91£5 0.10 12 111
61 2004/05/17/18:02:8.46 23.04 121.30 16.12 4.19 66+3 71+3 -143+5 1.08 24 86
62 2004/05/19/07:04:12.72 22.72 121.37 23.75 6.03 12+15 25+9 42415 538 90 40
63 2004/05/20/11:55:18.31 22.94 120.56 16.28 3.98 72+15 56+4  -97+7 131 27 56
64 2004/05/20/22:16:16.16 23.42 120.65 8.83 4.18 48+8 44«7 127+7 6.07 40 40
65 2004/05/21/04:18:0.39 23.97 121.13 24.26 3.85 209+1 70+4 12745 1.55 23 101
66 2004/05/21/21:23:9.74  23.03 12090 3.20 4.24 17248 4147 519 3,14 29 60
67 2004/05/22/12:55:26.61 22.87 121.22 1550 4.15 3948 4446 92+7 044 16 92
68 2004/05/22/20:25:38.75 24.05 121.51 19.20 3.55 68«1 30+1 11643 193 31 55
69 2004/05/24/09:15:6.20 22.58 121.05 2.35 4.59 113£20 66+15 99+16 091 29 132
70 2004/05/25/03:55:26.66 22.77 121.23 12.15 3.37 16+7 58+9 95+11 0.70 16 75
71 2004/06/02/16:56:30.24 23.64 121.26 9.38 5.17 146+6 6246  -77+6 0.13 58 137
72 2004/06/03/16:02:52.13 23.65 121.27 9.66 4.17 170+6  54+11 -64+7 028 30 119
73 2004/06/13/02:22:59.41 22.98 121.25 28.13 4.42 20943 72+4 -59+6 571 34 40
74 2004/07/09/11:19:28.98 23.89 121.45 22.64 4.52 2+4  86+6 3749 1.05 35 70
75 2004/07/22/06:36:40.62 24.07 121.50 22.27 4.61 74«7 3044 150£8 095 33 51
76 2004/07/26/14:04:22.26 23.52 120.64 8.80 3.19 56+18 47+14 123+16 1.65 17 51




No Origin Time' Lat! Long.! Dep.! M Strike?> Dip> Rake? ’» Npro® Ag’
77 2004/07/28/09:38:46.13 23.93 120.99 12.84 3.69 651 45+5 1486 037 12 79
78 2004/07/28/09:40:57.14 23.93 120.99 12.81 4.46 241+4 8643 11544 2.81 26 42
79 2004/08/05/13:38:16.93 23.60 120.59 9.45 3.41 6911 50+17 -177+12 4.15 31 42
80 2004/08/08/13:12:26.22 24.64 121.84 76.95 4.98 243+2 8949 -173£7 695 65 49
81 2004/08/14/03:29:40.54 22.91 12098 5.41 4.32 200+15 42+11 -62+13 0.84 32 42
82 2004/09/02/06:07:50.56 23.19 120.50 8.90 4.26  3+16 89+12 -95£16 2.03 31 44
83 2004/09/07/11:45:55.72 24.67 121.86 9.76 4.05 19+7 70+£10 -173+6 122 34 83
84 2004/09/08/01:07:48.94 23.34 121.58 21.65 3.95 75£5 45+15 -160£13 3.29 24 53
85 2004/09/18/02:52:35.67 24.47 122.86 64.72 5.12 97£2 75+7 88+3 0.83 29 109
86 2004/10/07/01:51:31.71 24.10 121.86 47.88 4.37 12£9 49+8 87«13 420 36 71
87 2004/10/08/03:34:21.68 24.07 121.64 8.85 3.02 38+7 7244 78+3  1.07 16 73
88 2004/10/10/21:44:3.71 24.24 120.82 32.00 3.77 531 89+1  -93+1 332 27 8l
89 2004/10/16/14:36:23.55 22.83 121.05 10.53 4.06 95+10 81£12 15246 3.16 35 65
90 2004/10/16/15:21:3.10 22.92 120.96 7.96 3.62 170+4 5346  -83+12 0.60 20 46
91 2004/10/21/11:28:44.40 24.32 120.80 30.71 3.82 246+4 89+11 152418 0.72 25 90
92 2004/10/23/14:04:27.20 25.00 121.57 9.17 3.73 65£6 2945 -47+£5 836 66 45
93 2004/11/07/14:57:55.45 23.78 121.08 31.58 3.95 41£14 50+6 13518 0.77 20 50
94 2004/11/08/16:33:10.06 23.93 122.52 18.62 4.68 120£13 33%5 86x8 045 20 142
95 2004/11/10/14:48:1.64 23.95 12245 6.40 5.15 139+4 41+1 12444 0.18 42 113
96 2004/11/11/02:16:44.15 24.30 122.20 28.85 6.09 82+2 62+1 99+1 1.83 85 92
97 2004/11/13/15:22:3.68  23.97 121.74 30.84 4.28 210+£18 66420 139+17 3.00 35 62
98 2004/11/25/16:56:58.44 2436 121.01 631 3.08 17743 7748 549 085 16 55
99 2004/11/26/14:16:0.12  23.93 122.85 16.88 4.16 51£16 45+7 75¢19 0.17 18 151
100 2004/12/08/11:32:33.89 22.86 121.43 20.21 4.43 143+2 3745 -34£9  6.04 35 68
101 2004/12/14/16:27:57.39 23.30 120.64 11.56 3.50 9+8 5248 102+11 2.05 21 82
102 2004/12/24/18:37:37.90 23.22 120.54 15.97 3.24 16£20 5216 92+12 1.28 16 70
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' Origin Time(UT: Year/Month/Day/hour:min:sec) and hypocentral location(°N,°E,km) relocated by the

3D velocity model (Wu, et. al., 2007).
2 Estimated best double-couple solution in degrees.
3 Quality index defined by Wu et al.(2008).

* The number of P-wave polarities.

> The maximum gap of angle between stations.
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Figure 5a. Map shows the epicenters of 102 earthquakes presented in this study by genetic algorithms

search P-wave polarities. Numbers are according to Table 1.
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Table 3. Source parameters of the studied earthquakes from CMT.

No  Origin Time' Lat! Long.! Dep.? M} M}; M, M, M,,} M, M, Strike* Dip* Rake* E & Class
1 2004/01/01/03:15:18.14 23.34 121.71 26+5 -533.78  -1020.89  2060.11 1537.64  -2043.13 369.34 4.93+025 14.3+£9.8 32.8+5.7 427+12.4 0467 105 Bl
2 2004/01/05/11:07:24.62 22.86 121.30 1143 -47.36 -91.42 138.78 2006.82 -155.00 -328.01 4.36+0.22 250.3+£3.0 34.7+7.7 160.7£21.9 0.661 55.17 C4
3 2004/01/06/00:55:33.38 24.54 121.67 47+7 -14.88 -5.05 19.92 0.93 -23.25 -10.06 3.60+0.18 82.2+22.5 18.5+9.1 65.6£11.1 0.611 3947 C3
4 2004/01/10/17:48:40.18 24.62 122.38 97+8 -44.42 -30.30 74.72 6.05 8.61 5091 3.88+0.19 38.9+25.0 27.4+20.6 114.4+13.0 0.522 9224 C4
5 2004/01/13/09:29:1.00  23.99 121.77 11+£3 -79.20 -195.46 274.66 317.35 263.34 -354.75 4.45+0.22 2272+3.0 20.1£3.0 100.5+12.5 0.679 55.11 C4
6 2004/01/14/14:20:40.11 2297 121.31 25+6 31.39 40.28 -61.41 6.66 -4.94 8.77 3.78+£0.19 147.9+25.0 42.2£10.0 -97.9+12.3 0.674 7646 C4
7 2004/01/25/03:44:10.34 23.07 121.37 23+6 1.44 -61.18 59.74 3431 =726 -38.97 3.87+£0.19 224.9+54 359+3.0 124.1+10.2 0.558 20.73 C2
8 2004/01/28/19:13:24.69 22.99 120.95 11+2 177.60 1923.78  -2268.01 1424.02 -2.56 -640.62 4.88+0.24 320.4+11.1 39.6£9.9 -105.5+19.4 0.525 3596 C3
9 2004/01/28/19:34:49.79 23.01 120.93 1343 -164.34 658.43 -494.09 215.83 21535 -30.31 4.49+0.22 191.9+153 50.7£3.0 -51.749.1 0.563 27.86 C3
10 2004/01/28/20:10:7.71  22.99 12097 11+3 -5.14 26.96 -21.81 15.96 15.03 -6.45 3.62+£0.18 306.9+3.0 55.1£7.2 -1364+9.3 0537 2.04 Cl
11 2004/01/29/05:23:30.93 23.01 120.94 13+4 5.62 49.17 -54.79 49.34 -8.01 -14.07 3.85+£0.19 324.94+3.0 383+7.2 -929+4.0 0.652 63.70 C4
12 2004/01/30/12:20:2.74 2324 121.59 56+10 37.21 -31.75 -5.46 6.59 -2.49 -17.84 3.67+0.18 233.6+3.0 67.244.3 -164.9+3.0 0476 13.55 B2
13 2004/01/30/12:43:19.47 2442 12190 55+8 -23.64 -62.83 70.14 -80.28 -16.01 90.41 4.03£0.20 290.5+7.6  38.9+£3.0 33.6£10.8 0516 091 C1
14 2004/02/01/10:28:27.21 22.08 121.36 15+6 4.16 33.33 -37.49 29.17 -49.71 -11.25 3.8340.19 355.8+3.0 32.4+8.1  -359+£25.0 0.659 14.15 C2
15 2004/02/02/15:47:36.43 23.44 120.62 11+3 -6.94 -7.89 14.83 18.21 -7.56 9.01 3.54+0.18 53.0£9.0 30.5£3.0 102.5£17.7 0.635 7438 C4
16 2004/02/04/03:23:59.42 2338 122.15 413 1320.82 -12683.50  7737.58 4079.73  -1188.84  2764.17 5324027 10.4+25.0 37.4+3.0 83.2+21.6 0468 5546 B4
17 2004/02/05/06:05:46.73 22.76 121.34 21+9 1.94 -52.23 50.29 10.66 -31.76 11.51 3.80+0.19 349.3+3.0 40.3+6.0 51.8+44.8 0551 2681 C3
18 2004/02/15/13:32:6.66  23.83 121.04 24+9 109.51 -187.75 55.81 38.72 -184.53 188.33 4.26+0.21 326.5£3.0 289+10.5 149+65 0.591 1391 C2
19 2004/02/15/19:03:20.93 24.13 121.70 12+4 -18.62 -35.44 54.07 11.24 16.24 -48.46 3.84+£0.19 208.4+3.4 21.6+£3.0 97.0£74 0.619 3484 C3
20 2004/02/15/19:14:2522 24.14 121.69 15+4 11.32 -2.00 -9.32 28.79 25.17 -46.54 3.79+£0.19 282.5+25.0 29.3+3.6 -173.7£25.0 0.550 79.98 C4
21 2004/02/15/22:27:545 24.13 121.69 14+3 -131.80 -72.89 204.68 126.04 76.07 -220.35 4.27+0.21 2522+102 27.2+9.3 129.8+149 0.532 7.84 CI1
22 2004/02/19/10:24:29.71 23.00 121.36 15+7 14.23 68.62 -82.85 -78.37 43.95 39.21 4.00+0.20 245.4+3.0 53.0+5.6 -43.8£3.0 0560 035 CI1
23 2004/02/23/10:18:45.93 2338 122.14 27+6 125.76 -246.16 120.40 22.71 5.04 80.26 4.18+0.21 36.2+13.7 42.8+12.4 1389+6.1 0.502 91.77 C4
24 2004/02/24/00:55:7.01  23.75 121.51 75+10 -128.15 -104.33 23249 26.63 -106.40 59.58 4.19+0.21 57.243.0 28.6+4.6 88.4+43 0.610 6495 C4
25 2004/02/26/02:09:33.13 23.09 121.35 16+4 -52.19 -141.80 193.99 110.68 =197 -137.29 4.20+0.21 2329+6.4 34.0+3.0 1232+74 0522 383 CI
26 2004/02/26/04:33:7.59  23.96 12330 60+4 -324.40 -454.52 778.92 5999.32 -41.71 3497.62 5.17+026 89.1+4.3 59.3+£52 175.7+£12.7 0474 14.69 B2
27 2004/02/29/02:23:10.07 24.74 12198 12+4 44.19 -0.01 -44.18 -69.27 -6.28 1330 3.88+0.19 274.6+4.7 62.2+12.8 -22.3+43 0.673 8442 C4
28 2004/02/29/12:54:47.01 24.13 121.70 16+5 10.55 23.09 -33.64 2235 26.34 -1.61 3.71+0.19 166.9+7.6 39.8£3.0 -46.9+79 0.539 1895 C(C2
29 2004/02/29/16:26:50.97 24.33 122.04 24+6 8.51 -26.98 18.46 -12.51 13.11 -10.08 3.60+0.18 130.0+6.6  50.5+7.5 36.5£9.6 0586 032 Cl1
30 2004/03/03/13:50:29.26 23.97 121.16 21+5 20.67 -73.96 83.22 -35.63 -30.21 102,62 4.03+0.20 315.5£3.0 27.1£5.8 40.7+3.0 0488 200 Bl
31 2004/03/13/05:03:51.84 2298 12141 43+5 176.21 -228.23 52.02 60.34 168.32 191.70 4.29+021 48.9+43 399+3.0 170.6£7.5 0.620 843 Cl
32 2004/03/25/19:07:4.45 2340 120.65 13+3 25.36 -111.48 86.11 38.49 45.59 3294 3.99+0.20 42763 47.6£3.0 134.6£104 0510 558 Cl1
33 2004/03/26/08:03:4.83  23.44 121.54 29+6 0.11 -8.35 8.24 1.02 -3.57 -0.77 3.2440.16 206.4+12.5 47.5£3.0 119.2£12.5 0.659 2430 C2
34 2004/04/09/05:33:38.62 24.12 121.55 29+8 -89.23 -54.47 143.71 69.42 24.62 25.60 4.05+0.20 219.3+6.7 45.7+3.0 71.6£6.3 0565 11.17 C2
35 2004/04/09/23:21:33.67 23.63 121.55 29+7 26.45 -16.40 -10.05 3.58 =179 -1520 3.58+0.18 236.3+7.2 51.0+64 -159.4+7.8 0511 1.83 CI
36 2004/04/19/00:56:12.31 22.73 121.17 26+4 -74.73 32.72 42.01 -24.30 10.72 2426 3.85+0.19 247.3+34 51.6+3.0 34.148.5 0471 47.58 B4
37 2004/04/19/17:51:23.92 22.82 121.38 41+4 689.74 -533.92 -155.82 -36.70 -17.10 -35.93 447022 223.4+3.0 85.4+12.5 -176.9+4.8 0.560 44.17 C4
38 2004/04/23/14:04:29.83 22.92 120.60 18+5 56.61 -184.57 180.36 -7.74 106.81 131.61 4.20+0.21 22.1+43 31.6+£3.0 133.6£3.0 0.623 139 CI
39 2004/04/24/15:20:30.49 23.95 12147 21+6 -280.30 -226.46 506.75 243.34 127.48 -43.74 441+0.22 222.6+3.0 38.3+8.7 81.2+6.0 0.504 5.14 CI1
40 2004/04/27/10:08:13.03 24.19 121.62 32+7 23.93 =537 -18.56 14.04 20.86 -531 3.62+£0.18 142.9+5.6 35765 -37.5£7.6 0488 23.14 B2
41 2004/05/01/07:56:11.09 24.08 121.53 24+6 -2504.31  -1545.12  4049.43 2068.36 750.23 678.19 5.02+0.25 218.5£6.9 454434 71.0£12.1 0460 647 Bl
42 2004/05/01/21:58:49.66 23.84 121.93 26+7 518 -9.44 13.22 35.10 5.84 -0.64 3.65+0.18 174.4+4.5 78.8+£3.0 4.6+£59 0580 4729 C4
43 2004/05/08/08:06:59.43 22.01 121.62 19+6 -12.27 -58.52 70.79 -42.13 -70.98 -59.00 3.99+0.20 167.243.0 22.7+4.7 121.2+89 0.560 10.01 C2
44 2004/05/08/16:13:15.19 22.85 121.37 1443 -0.48 -53.51 53.99 -2.98 -40.26 41.49 3.87+0.19 339.5+4.5 29.3+3.0 47.0+8.1 0493 3838 B3
45 2004/05/08/20:18:40.44 21.97 12142 22+4 -23.24 -57.36 80.60 -34.44 -46.26 -62.13 3.97+0.20 151.343.0 23.0+3.0 96.0£3.0 0.628 381 Cl1
46 2004/05/09/06:02:21.38 23.40 120.64 15+4 37.36 -135.34 97.98 51.35 28.60 65.77 4.05£0.20 433+11.0 40.1=7.7 134.8+122 0.555 3491 C3




No  Origin Time' Lat! Long.! Dep.? M.} M”3 M, M.’ M.} M, M, Strike? Dip* Rake* B & Class
47 2004/05/13/15:28:49.52 24.06 121.52 20+9 -19.35 -19.35 38.70 19.31 9.64 9.56 3.68+0.18 208.2+4.0 47.6+3.2 659+5.6 0.513 20.11 C2
48 2004/05/15/05:07:50.47 24.86 121.90 100+7 276.77 -427.86 309.32 -2.51 292.36 <7571 4.41+0.22 1457453  53.243.0 32.6£9.6 0.601 17.44 C2
49 2004/05/16/06:04:8.70  23.05 121.98 21+3 9942.88  -796542  2092.39  11209.10 -443.74 79.69 5.38+0.27 340.7£3.0 88.24+4.7 0443.0 0564 992 Cl1
50 2004/05/17/19:45:52.55 22.95 120.66 2448 15.17 -21.39 6.23 -25.61 -8.69 18.76 3.66+0.18 290.2+5.5 56.3+3.0 94455 0.651 530 Cl1
51 2004/05/19/07:04:12.94 22.71 121.37 1342 7690.81 -136064.00 128373.00  28473.00 -78732.50 89008.80 6.11+0.31 352.4+3.0 29.143.0 55.8+4.8 0401 490 BI
52 2004/05/20/22:16:15.96 23.41 120.65 1443 -21.24 -41.36 62.60 2441 -15.19 4.09 3.80+0.19 25.8+5.6 40.0+6.1 77.2£3.0 0505 19.57 C2
53 2004/05/21/21:23:9.79  23.04 120.88 116 -45.01 59.38 -14.37 13.79 39.28 9.11 3.8340.19 313.2+3.0 63.8+14.7 -157.1£3.0 0.589 33.76 C3
54 2004/05/22/12:55:26.55 22.87 12122 18+7 -6.33 -35.58 41.92 8.77 5.01 -29.88 3.74+0.19 198.2422.8 26.5+5.2 95.5£9.9 0577 1549 C2
55 2004/05/23/00:58:28.13 21.99 121.52 17+4 184.68 75.68 -260.36 116.92 -68.03 -39.38 4.23+0.21 303.2+123 36.6£3.0 -88.9+3.0 0.683 090 Cl1
56 2004/05/23/01:07:18.26 21.99 121.40 17+5 204.78 56.08 -260.86 62.68 40.29 4930 4214021 104.4+164 39.0£3.0 -99.4+4.6 0.665 27.04 C3
57 2004/05/24/09:15:6.33  22.58 121.04 11+6 -176.80 -28.20 205.00 115.11 259.35 -66.16 4.30+£0.22 227.4+3.0 21.4+5.6 66.0£17.1 0.621 13.59 C2
58 2004/06/02/16:56:29.75 23.64 12129 12+2 154.74 299.91 -454.65 317.10 -76.78 -83.28 4.42+0.22 322.8+52 38.7£9.0  -88.0+4.7 0.484 3461 B3
59 2004/06/03/16:02:52.11 23.66 121.26 12+3 9.05 12.90 -21.95 9.26 -9.28 2.57 3.52+0.18 3372434 423+62 -62.9+7.8 0512 3473 C3
60 2004/06/06/00:09:8.24  22.53 12097 18+2 -77.31 -909.08  1368.98 657.02 860.15 -1615.87 4.84+0.24 209.7+44 17.9+4.4 91.5459 0527 1342 C2
61 2004/06/09/17:49:43.08 22.55 12096 11+7 -22.56 36.03 -13.47 63.99 50.21 8.23 3.90+0.20 190.3+3.0 53.5+149  -8.1+25.0 0.665 8.65 CI1
62 2004/06/13/02:22:58.39 22.89 121.32 24+5 -18.80 66.77 -47.97 -4.64 67.37 -22.27 3.92+0.20 337.0£3.0 39.543.0 -148.3+3.0 0456 53.88 B4
63 2004/06/17/02:29:30.45 22.70 121.34 1348 719 -19.02 11.83 6.31 -8.01 8.38 3.49+0.17 340.8425.0 38.4+3.2 38.5425.0 0.668 44.89 C4
64 2004/06/19/02:53:1.77 2297 121.19 11£2 -21.92 -273.88 259.84 117.16 -33.55 -70.02 4.26+0.21 214.1+11.8 41.2+7.3  109.1£9.8 0.697 15.05 C2
65 2004/07/03/02:02:43.14 24.00 121.06 16+7 31.83 -0.54 -31.29 8.86 -5.67 -534 3.62+0.18 277.0£3.0 39.6£3.0 -101.2+3.0 0.615 1340 C2
66 2004/07/06/07:32:2.77 2490 12227 1343 5491.66 139722 -6109.31 -3591.22 2858.40 989.82 5.194026 41.2£11.0 40.149.2 -119.9434 0.557 441 Cl1
67 2004/07/06/11:38:0.10  22.93 120.95 1244 107.23 119.93 -227.16 98.07 -1.44 -92.94 4.19+0.21 304.943.0 37.6+7.5 -110.744.2 0532 23.14 C2
68 2004/07/06/11:39:27.94 2498 122.18 12+7 144.06 76.89 -47.16 -114.63 306.69 -429.15 4.43+022 82.54223 99+3.0 -43.5+21.9 0.658 16.14 C2
69 2004/07/09/11:19:28.83 2390 121.50 23+7 -28.17 -20.06 46.49 64.32 -3.17 63.63 3.93+0.20 81.7+7.7 40.5£3.0 151.2+155 0.505 1648 C2
70 2004/07/22/06:36:40.57 24.09 121.53 30+9 -76.11 -60.10 136.21 84.10 35.26 -1037 4.05£0.20 220.3+8.7 39.0+7.0 78.6£12.8 0.570 1838 C2
71 2004/07/28/09:40:57.02 2391 121.02 17+4 -11.07 -87.85 112.59 5436 -19.89 -1420 3.9840.20 220.5+4.3 457450 108.9£7.8 0.551 11.20 C2
72 2004/08/01/11:21:25.74 24.56 121.86 20+5 25.69 -50.04 24.34 -72.69 -1331 4297 3.924020 286.1+9.3  58.8+7.8 11.8+4.1  0.619 25.16 C3
73 2004/08/03/00:43:44.54 2396 121.69 29+10 -38.25 153.14 -114.89 42.95 48.47 475 4.06:020 192.6£8.5 48.0+3.0 -52.7+13.6 0.577 2948 C3
74 2004/08/08/13:12:26.16 24.67 121.82 77+9 33851 -358.34 19.83 64.99 13.67 -57.00 4.31£0.22 140.0£3.0 83.0£74 -4943.1 0576 1511 C2
75 2004/08/14/03:29:40.96 22.93 12098 13+2 -11.19 80.47 -59.33 1643 21.84 -8.78 3.86+0.19 328.9+8.3 47.4+3.0 -121.6+17.1 0.562 1935 C2
76 2004/08/18/20:31:40.66 22.07 121.39 78+8 21.08 -24.72 3.64 131.36 169.44 90.36 4.18+0.21 186.6+25.0 35.1+3.9 094153 0489 75.69 B4
77 2004/08/18/22:18:27.80 22.55 121.34 26+8 18.50 -95.49 76.99 45.05 -27.44 -4.41 3.94+0.20 355.3+25.0 49.1+3.1 54.7469 0.587 3749 (3
78 2004/08/21/19:57:56.70 24.32 122.29 3048 2522 -34.91 9.69 27.76 16.14 29.74 3.76£0.19 63.2+4.8 50.0£9.4 169.8+4.0 0575 328 Cl
79 2004/08/26/09:25:52.12 22.89 121.28 1743 -7.11 -27.54 34.66 13.94 -6.64 -3.62 3.64+0.18 218.4+10.9 46.0£5.6 106.5£6.9 0.595 895 Cl1
80 2004/09/02/06:07:50.86 23.20 120.50 1346 -13.00 -16.45 29.45 39.63 14.18 30.87 3.78+0.19 77.7+6.7 50.3+3.0 148.4+14.6 0.674 1040 C2
81 2004/09/07/11:45:55.18 24.65 121.85 1346 9.82 -15.25 542 -11.94 -4.88 -0.36 3.45+0.17 201.4+3.0 71.0£3.5 167.5£7.8 0.699 37.84 C3
82 2004/09/18/02:52:35.65 24.44 122.89 6446 11.59 -724.22 710.32 -180.01 -543.15 -603.30 4.63+0.23 185.1+4.6 25.4+3.0 125778 0350 9.11 BI
83 2004/09/21/18:17:2.61 2490 122.11 112 103.14 -17.41 -101.26 -69.60 -2.00 18.95 4.00+£0.20 261.3+18.0 44.9+8.5  -67.0+25.0 0.600 5598 C4
84 2004/09/24/12:40:17.87 23.17 121.48 1943 -13.93 -35.17 49.10 21.21 -5.87 -13.94 3.74+0.19 224.1+83 41.3+£3.0 109.5£6.9 0460 13.71 B2
85 2004/09/28/07:57:24.07 23.70 121.78 4748 0.25 -24.58 24.33 4.85 -13.54 1.63 3.57+0.18 349.4+4.8 44.7+8.7 55.3+49 0582 2984 C3
86 2004/10/07/01:51:31.56 24.08 121.87 54«11 -22.43 -67.48 89.91 -16.37 16.63 -3492 3.91+£0.20 152.3+154 36.3+3.0 70.1£74  0.679 45.05 C4
87 2004/10/12/07:27:7.94 24.11 121.78 27+9 5.60 -10.70 5.09 10.49 -1.55 6.47 3.40+£0.17 72.6+25.0 65.9+4.3 178.8+25.0 0.639 7335 C4
88 2004/10/13/23:50:41.46 24.27 120.79 26+10 -3.68 -1.41 5.09 1.70 -7.64 8.49 3.33+0.17 71.8+8.1 12.548.8 117.4+16.0 0.603 14.14 C2
89 2004/10/15/04:08:50.18 24.46 122.85 85+13 -201926.00 108954.00 243.54  138546.00 473869.00 197093.00 6.43+0.32 206.2+8.4  22.1+7.7 47458 0448 027 Bl
90 2004/10/15/17:33:37.56 22.62 121.64 19+3 14.16 -30.12 15.96 6.84 16.63 588 3.61+0.18 434438 55.743.0 147.1+6.0 0.534 949 CI1
91 2004/10/16/14:36:23.13 22.79 121.08 156 -19.84 1.73 18.11 21.87 -0.22 -0.28 3.58+0.18 51.0+17.6 45.4+6.5 79.8425.0 0.608 9139 C4
92 2004/10/26/08:20:45.02 2290 12129 19+4 13.95 -73.89 62.29 536 -27.67 -17.07 3.86+0.19 206.2+12.6 43.6+3.0 126.2+122 0.539 1.70 CI
93 2004/10/30/01:31:52.19 24.60 121.75 80+7 -2.52 -48.77 51.29 17.95 747 -1.12 3.76+£0.19 191.1+3.0  43.7£7.0 78.6£5.5 0.638 9.84 Cl1
94 2004/11/05/20:37:50.54 23.19 12135 155 -5.16 -14.89 15.61 20.76 0.06 <2543 3.64+0.18 252.149.9 352+3.0 149.1x14.7 0.580 16.99 C2




No  Origin Time' Lat! Long.! Dep.? M,/ M”3 M, M’ M} M, M, Strike* Dip* Rake* E & Class
95 2004/11/08/15:35:2.59  23.89 122.62 28+9 -151.44 99.51 51.93 -174.69 37425 -219.55 4.39+0.22 333.0+4.3 26.6+74 1748+95 0.634 32.84 (3
96 2004/11/08/15:54:55.86 23.79 122.76 30+8 -75493.70 5096830 24525.40 -29049.60 20421.40 -58993.50 5.92+0.30 320.0+3.0 60.2+8.8 155.0:3.9 0.622 43.04 C4
97 2004/11/08/19:38:10.32 23.93 122.51 15+2 559.10 388.95 -948.05 -155.37 1502.08 -1164.06 4.82+0.24 58.8+8.7 11.4+12.0 -84.1+13.5 0.683 2728 C3
98 2004/11/10/14:48:2.75  23.97 12242 20+7 -1119.45 469.51 649.94 -340.45 1659.96 -833.53 4.82+0.24 315.5£7.3 244480 156.0+4.7 0.659 0.19 Cl
99 2004/11/11/02:16:44.50 2432 122.16 21+7 -8797.71 5569.73 322798  -1296.48 1187430 -8357.82 541+0.27 314.2+64 26.2+11.9 1654+4.0 0.677 341 Cl1
100 2004/11/13/15:22:437  24.00 121.69 35+8 17.97 -37.58 19.62 -0.36 -8.44 -1.09 3.62+0.18 213.7£3.0 57.4+3.0 142.8+11.3 0489 5492 B4
101 2004/12/08/11:32:32.59 22.84 121.47 19+7 0.39 -49.56 49.17 62.95 58.53 -27.44 3.94£0.20 179.1£3.1  37.0+43 3224109 0459 4043 B4
102 2004/12/16/00:10:0.31  23.95 12241 26+1 -1571.42 1340.90 230.52 -427.08 1574.00 -1157.93 4.87+0.24 321.3+3.0 37.745.8 174.5+32 0.623 242 CI1
103 2004/12/22/00:18:7.01  23.38 121.52 20+4 -26.30 -280.13 306.44 1743 -121.59 193.21 4.32+0.22 352.4425.0 28.9+4.4 65.8+16.5 0.525 24.01 C2
104 2004/12/22/00:28:47.10 23.37 121.54 23+6 -33.19 -71.18 104.36 25.04 -32.86 944 394+020 17.5£7.0 38.8+4.7 73.5£54  0.568 4528 C4

e RGE G E H R ER Lo R A o MR R BRI R (U4 H/ H /53 80) B ER R AL L ON, °E) »
2T R IR (km)
SX Y~ ZH 5y AT AL ~ R~ REEE A R BT R x 101 4K -
BN T RER ISR - DUBER FAT -
SER e RIHARQ) B (DEFELZ » e IFH /(%) FR -
! Origin Time (UT:Year/Month/Day/hr:min:sec) and hypocentral location (°N,°E) reported by the Seismological Center, Central Weather Bureau, Taiwan, R. O. C.

2Estimated best depth in km.

3X, Y, Z point to the north, east, and vertically down, respectively. All are in the unit of 1 x 10"*Ntm.

4 Estimated best double-couple solution in degrees.

SE and ¢ are defined by equations (2) and (1), respectively. ¢ is expressed in percent (%).
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Figure 6a. Map shows the epicenters of 104 earthquakes presented in this study by CMT inversion.

Numbers are according to Table 3.
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Figure 6b. Map shows the best double-couple solutions of CMT. The first number above each fault
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this study. Numbers are according to Figure 7b.
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Figure 7b. Map shows the best double-couple solutions of first motion and CMT solutions in the same
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ABSTRACT

We determine the focal mechanism solution to earthquakes of medium and above magnitude
that occurred in the Taiwan region in 2004. Both first motion and Centroid Moment Tensor (CMT)
inversion solutions are collected in this study. There are 102 events of focal mechanism solution from
firstmotion by genetic algorithm (Wu et al., 2008), a nonlinear global search for the focalmechanism
solutions. And we use an improved algorithm of CMT by Kao et al. (1998a) to overcome the generally
higher background noise as well as the heterogeneous velocity structure resulted from the complex
tectonic interactions near Taiwan. In addition, the weighting of stations produced automatically by
the azimuth coverage from the recorder and epicenter is used in our routine CMT inversion. There are
104 events of solutions obtained by CMT inversion in 2004. All the results are displayed and can be
searched on web site http://cwbsnbb.cwb.gov.tw. Our study provides a database of focal mechanisms
for studying seismogenic structures and plate tectonics.

Key words: genetic algorithm, focal mechanism, Centroid Moment Tensor



