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Fig2. Schematic of the research process.
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Table.l1 The information of all-directional seismic events used in this research. The information

FoWHFete A - B0 7 BBV R (EE -

SEFHEA - R - K-

included date, time, longitude, latitude, and depth.

RIS RRIE -

Smok H 3 e[ HEE(C) EE(C) ZEE (km)
1 2008/4/12 0:30:12 158.5422 -55.5913 10

2 2008/6/30 6:17:44 -21.9794 -58.284 10

3 2008/7/5 2:12:06 152.8633 53.9462 646.1
4 2008/11/24 9:03:00 154.2934 54.2201 505.3
5 2009/1/15 17:49:38 155.246 46.8333 31.1
6 2009/3/19 18:17:41 -174.5899 -23.1555 30.9
7 2009/5/28 8:24:48 -86.243 16.8078 29

8 2009/7/15 9:22:32 166.6363 -45.8339 20.9
9 2009/9/2 7:55:02 107.4109 -7.7346 57.8
10 2009/9/29 17:48:12 -171.9369 -15.5119 18.5
11 2009/9/30 10:16:11 99.9678 -0.7071 90.2
12 2009/10/7 22:03:14 166.5023 -13.0359 33.7
13 2009/10/7 22:18:54 166.3694 -12.4743 59

14 2009/10/7 23:13:49 166.4628 -13.0836 32.9
15 2009/11/9 10:44:55 178.4528 -17.2674 591.3
16 2010/1/3 22:36:30 157.4167 -8.8788 29.8
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17 2010/1/12 21:53:10 -72.588 18.3823 15
18 2010/2/27 6:34:13 -72.9327 -36.1485 28.1
19 2010/2/27 8:01:23 -75.2105 -37.84 35
20 2010/3/11 14:55:29 -71.802 -34.2937 24.4
21 2010/4/4 22:40:44 -115.2633 32.2764 52
22 2010/5/9 5:59:42 96.0278 3.7328 423
23 2010/5/27 17:14:47 166.6722 -13.6734 34.7
24 2010/6/12 19:26:50 91.9546 7.8506 314
25 2010/8/10 5:23:46 168.0377 -17.5345 335
26 2010/8/12 11:54:15 -77.3694 -1.2779 206.5
27 2010/9/3 16:35:46 171.9023 -43.3608 4

28 2010/9/29 17:11:25 133.775 -4.9863 20.5
29 2010/10/25 14:42:22 100.1042 -3.5248 20
30 2010/12/25 13:16:38 167.9375 -19.8371 15.7
31 2011/11 9:56:58 -63.2373 -26.8513 584.3
32 2011/1/2 20:20:18 -73.3993 -38.3907 24.4
33 2011/1/18 20:23:26 63.9948 28.6831 79.9
34 2011/6/24 3:09:39 -171.8201 51.9805 49.8
35 2011/7/6 19:03:20 -176.2572 -29.3073 25.4
36 2011/8/24 17:46:12 -74.538 -7.6203 149.3
37 2011/9/3 22:55:36 169.778 -20.6279 136.6
38 2011/9/15 19:31:03 -179.324 -21.593 629
39 2011/10/21 17:57:17 -176.0332 -28.8809 34.8
40 2011/10/23 10:41:22 43.4465 38.7294 7.6
41 2011/10/28 18:54:35 -76.1207 -14.5572 29
42 2011/12/14 5:04:58 146.814 -7.5278 128.5
43 2012/1/10 18:37:00 93.2081 2.4307 20.9
44 2012/2/2 13:34:41 167.1814 -17.7532 27.3
45 2012/3/20 18:02:48 -98.3694 16.4734 19.4
46 2012/3/25 22:37:07 -72.1268 -35.2035 28.2
47 2012/4/11 8:38:38 93.0144 2.2376 26.3
48 2012/4/11 10:43:11 92.4284 0.7675 21.6
49 2012/4/12 7:15:49 -113.127 28.8386 10
50 2012/8/27 4:37:20 -88.6604 12.1318 16
51 2012/9/5 14:42:08 -85.3884 10.0242 20.7
52 2012/10/28 3:04:08 -132.1724 52.6777 7.4
53 2012/11/7 16:35:49 -92.0669 14.0318 38.7
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54 2012/12/10 16:53:09 129.8684 -6.4969 161.5
55 2013/1/5 8:58:19 -134.8008 55.2347 3.1
56 2013/2/6 1:12:26 165.1418 -10.864 23.8
57 2013/2/6 1:23:24 164.93 -11.2569 34
58 2013/2/6 1:54:15 165.8168 -10.5087 9.9
59 2013/2/8 15:26:39 166.1453 -10.8933 22.4
60 2013/2/9 14:16:07 -77.462 1.0345 144.2
61 2013/4/6 4:42:36 138.4743 -3.4714 69.4
62 2013/4/16 10:44:19 62.136 27.9704 63.1
63 2013/4/19 3:05:53 150.924 46.0722 109
64 2013/5/23 17:19:05 -177.2133 -23.0783 177.7
65 2013/5/24 5:44:50 153.3912 54.815 607
66 2013/7/7 18:35:31 153.9277 -4.0134 387.1
67 2013/7/15 14:03:42 -25.2274 -61.0527 19.9
68 2013/8/30 16:25:02 -175.2137 51.5001 30.2
69 2013/9/25 16:42:43 -74.6012 -15.9001 38.2
70 2013/11/17 9:04:56 -46.5876 -60.3783 7.9
71 2014/4/1 23:46:47 -70.7877 -19.6193 17.1
72 2014/4/1 23:57:57 -71.0177 -19.962 10.8
73 2014/4/3 2:43:14 -70.4905 -20.5887 12

74 2014/4/11 7:07:23 155.0329 -6.6064 57.8
75 2014/4/12 20:14:39 162.1387 -11.2581 15.3
76 2014/4/13 12:36:19 161.9601 -11.4669 34.2
77 2014/4/18 14:27:25 -100.9938 17.3211 24.4
78 2014/4/19 13:28:01 154.992 -6.708 39.8
79 2014/6/23 20:53:10 178.6428 51.7028 102.1
80 2014/10/9 2:14:30 -110.9241 -32.2989 4.2
81 2014/10/14 3:51:37 -88.072 12.5893 63.9
82 2014/11/1 18:57:22 -177.8334 -19.8023 4353
83 2015/2/13 18:59:14 -32.0209 52.5097 16.9
84 2015/2/27 13:45:06 122.4906 -7.358 559.1
85 2015/3/29 23:48:31 152.5778 -4.7758 41.3
86 2015/4/25 6:11:27 84.7168 28.1302 13.4
87 2015/5/5 1:44:04 151.8641 -5.5168 29.6
88 2015/5/7 7:10:23 154.5554 -7.3019 30.4
89 2015/5/12 7:05:19 86.126 27.8014 12.3
90 2015/5/22 21:45:20 163.5935 -11.1336 19.6
91 2015/7/27 21:41:21 138.5428 -2.7134 47.8

— 31—




2~ AR EAZ LR R THES R > BEE Y - R - R SRR

& o

Table.2 The information of north-directional seismic events used in this research. The
information included date, time, longitude, latitude, and depth.

I L] R ] SEEC) EE(C) ZEJE (km)
1 2008/7/5 2:12:06 152.8633 53.9462 646.1
2 2008/11/24 9:03:00 154.2934 54.2201 505.3
3 2009/1/15 17:49:38 155.246 46.8333 31.1
4 2009/5/28 8:24:48 -86.243 16.8078 29
5 2010/1/12 21:53:10 -72.588 18.3823 15
6 2010/8/12 11:54:15 -77.3694 -1.2779 206.5
7 2011/6/24 3:09:38 -171.8201 51.9805 49.8
8 2011/8/24 17:46:11 -74.538 -7.6203 149.3
9 2012/8/27 4:37:19 -88.6604 12.1318 16
10 2012/9/5 14:42:07 -85.3884 10.0242 20.7
11 2012/10/28 3:04:07 -132.1724 52.6777 7.4
12 2012/11/7 16:35:49 -92.0669 14.0318 38.7
13 2013/1/5 8:58:19 -134.8008 55.2347 3.1
14 2013/2/9 14:16:06 -77.462 1.0345 144.2
15 2013/4/19 3:05:52 150.924 46.0722 109
16 2013/5/24 5:44:49 153.3912 54.815 607
17 2013/8/30 16:25:02 -175.2137 51.5001 30.2
18 2014/6/23 20:53:09 178.6428 51.7028 102.1
19 2014/10/14 3:51:37 -88.072 12.5893 63.9
20 2015/2/13 18:59:13 -32.0209 52.5097 16.9
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Table.3 The information of east-directional seismic events used in this research. The

information included date, time, longitude, latitude, and depth.

st H 4] fiR ] REE(°) SHIE() HEJE (km)
1 2007/3/25 0:40:03 169.3463 -20.5675 36.2
2 2007/4/1 20:39:56 157.0265 -8.4468 9.5
3 2007/8/15 23:40:58 -76.5555 -13.3836 41.2
4 2007/9/2 1:05:19 165.8205 -11.589 37.5
5 2007/11/14 15:40:49 -69.7803 -22.3208 33.6
6 2008/4/9 12:46:12 168.9074 -20.0376 314

— 3




7 2009/3/19 18:17:40 -174.5899 -23.1555 30.9
8 2009/9/29 17:48:11 -171.9369 -15.5119 18.5
9 2009/10/7 22:03:14 166.5023 -13.0359 33.7
10 2009/10/7 23:13:49 166.4628 -13.0836 329
11 2010/1/3 22:36:29 157.4167 -8.8788 29.8
12 2010/4/4 22:40:43 -115.2633 32.2764 52

13 2010/5/27 17:14:46 166.6722 -13.6734 34.7
14 2010/8/10 5:23:46 168.0377 -17.5345 335
15 2010/12/25 13:16:38 167.9375 -19.8371 15.7
16 2011/7/6 19:03:20 -176.2572 -29.3073 254
17 2011/10/21 17:57:17 -176.0332 -28.8809 34.8
18 2011/10/28 18:54:34 -76.1207 -14.5572 29

19 2012/2/2 13:34:41 167.1814 -17.7532 27.3
20 2012/3/20 18:02:47 -98.3694 16.4734 19.4
21 2012/4/12 7:15:49 -113.127 28.8386 10

22 2013/2/6 1:12:26 165.1418 -10.864 23.8
23 2013/2/6 1:23:23 164.93 -11.2569 34

24 2013/2/6 1:54:15 165.8168 -10.5087 9.9

25 2013/2/8 15:26:38 166.1453 -10.8933 224
26 2013/9/25 16:42:43 -74.6012 -15.9001 38.2
27 2014/4/1 23:46:47 -70.7877 -19.6193 17.1
28 2014/4/1 23:57:56 -71.0177 -19.962 10.8
29 2014/4/3 2:43:14 -70.4905 -20.5887 12

30 2014/4/12 20:14:38 162.1387 -11.2581 15.3
31 2014/4/13 12:36:19 161.9601 -11.4669 34.2
32 2014/4/18 14:27:24 -100.9938 17.3211 24.4
33 2014/4/19 13:28:00 154.992 -6.708 39.8
34 2014/10/9 2:14:29 -110.9241 -32.2989 4.2

35 2015/3/29 23:48:31 152.5778 -4.7758 41.3
36 2015/5/5 1:44:04 151.8641 -5.5168 29.6
37 2015/5/7 7:10:23 154.5554 -7.3019 30.4
38 2015/5/22 21:45:20 163.5935 -11.1336 19.6
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Table.4 The information of south-directional seismic events used in this research. The information

included date, time, longitude, latitude, and depth.

et HEA R ] HEEZC) () P (km)
1 2008/4/12 0:30:12 158.5422 -55.5913 10
2 2008/6/30 6:17:43 -21.9794 -58.284 10
3 2009/7/15 9:22:31 166.6363 -45.8339 20.9
4 2009/9/2 7:55:01 107.4109 -7.7346 57.8
5 2009/9/30 10:16:10 99.9678 -0.7071 90.2
6 2010/2/27 6:34:13 -72.9327 -36.1485 28.1
7 2010/2/27 8:01:23 -75.2105 -37.84 35
8 2010/3/11 14:55:29 -71.802 -34.2937 24.4
9 2010/9/3 16:35:46 171.9023 -43.3608 4
10 2010/9/29 17:11:24 133.775 -4.9863 20.5
11 2010/10/25 14:42:22 100.1042 -3.5248 20
12 2011/1/2 20:20:18 -73.3993 -38.3907 24.4
13 2011/12/14 5:04:57 146.814 -7.5278 128.5
14 2012/3/25 22:37:06 -72.1268 -35.2035 28.2
15 2012/12/10 16:53:09 129.8684 -6.4969 161.5
16 2013/4/6 4:42:36 138.4743 -3.4714 69.4
17 2013/7/15 14:03:41 -25.2274 -61.0527 19.9
18 2013/11/17 9:04:56 -46.5876 -60.3783 7.9
19 2015/2/27 13:45:05 122.4906 -7.358 559.1
20 2015/7/27 21:41:20 138.5428 -2.7134 47.8
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Table.5 The information of west-directional seismic events used in this research. The information

included date, time, longitude, latitude, and depth.

et HEA HRF ] R (°) LAY 2T (km)
2010/5/9 5:59:42 96.0278 3.7328 423
2 2010/6/12 19:26:50 91.9546 7.8506 314
3 2011/1/18 20:23:25 63.9948 28.6831 79.9
4 2011/10/23 10:41:22 43.4465 38.7294 7.6
5 2012/1/10 18:37:00 93.2081 2.4307 20.9
6 2012/4/11 8:38:37 93.0144 2.2376 26.3
7 2012/4/11 10:43:10 92.4284 0.7675 21.6
8 2013/4/16 10:44:19 62.136 27.9704 63.1
9 2015/4/25 6:11:26 84.7168 28.1302 13.4
10 2015/5/12 7:05:18 86.126 27.8014 12.3

% 6.~ AHIFEE A2 TongaKermadee BB BIFEEN -
e RRRE -
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Table.6 The information of west-directional seismic events used in this research. The information

included date, time, longitude, latitude, and depth.

ot | HIH R ] AL EIE(C) ZEJE (km)
2003/1/4 5:15:05 -177.6276 -20.648 390.4
2 2003/5/4 13:15:17 -178.2674 -30.8799 573
3 2003/7/27 2:04:11 -176.5573 -21.1188 211.2
4 2004/7/15 4:27:13 -178.7667 -17.7045 560
5 2004/11/17 21:09:09 -178.7163 -20.0526 592.2
6 2006/1/2 22:13:40 -178.1096 -19.9742 584.1
7 2006/2/2 12:48:43 -178.2842 -17.8306 599.6
8 2006/3/31 13:21:01 -176.8148 -29.6842 24.8
9 2006/5/16 10:39:23 -179.1549 -31.8438 156
10 2007/1/31 3:15:55 -177.9179 -29.9015 60.5
11 2007/5/6 21:11:53 -179.3288 -19.4681 678.6
12 2007/10/5 7:17:54 179.4462 -25.1987 521.3
13 2007/10/16 21:05:43 179.5019 -25.7449 501.2
14 2007/12/9 7:28:20 -177.3637 -26.0959 149.8




15 2008/1/15 17:52:16 -179.5799 -21.9873 597
16 2008/12/9 6:24:01 -176.8526 -31.2656 26.1
17 2009/2/18 21:53:45 -176.2355 -27.3912 28.2
18 2009/5/16 0:53:50 -178.5584 -31.4495 325
19 2009/11/9 10:44:54 178.4528 -17.2674 591.3
20 2011/2/21 10:57:51 178.4765 -26.0435 551.8
21 2011/7/6 19:03:20 -176.2572 -29.3073 254
22 2011/7/29 7:42:22 179.8252 -23.7284 522.8
23 2011/9/15 19:31:03 -179.324 -21.593 629
24 2011/10/21 17:57:17 -176.0332 -28.8809 34.8
25 2013/5/23 17:19:04 -177.2133 -23.0783 177.7
26 2013/11/23 7:48:32 -176.5188 -17.1613 370.1
27 2014/5/4 9:15:52 179.0407 -24.7338 522.8
28 2014/6/23 19:19:17 -177.5306 -30.0038 20.8
29 2014/6/23 19:21:48 -177.4626 -30.1376 26.5
30 2014/6/23 20:06:19 -177.401 -29.9857 19.6
31 2014/7/21 14:54:41 -178.4001 -19.8015 615.4
32 2014/11/1 18:57:22 -177.8334 -19.8023 435.3
33 2015/4/17 15:52:53 -178.4403 -16.0488 12.6
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Analyzing Tectonic Structure Beneath Taiwan by P Waves
Arrival Time

Wei-Li Chen' Da-Yi Chen?

'Department of Earth and Life Science, University of Taipei

2 Seismological Center, Central Weather Bureau

Abstract

Understanding the tectonic Structure under various regions of Taiwan is an
important topic. Through analyzing the P waves arrival time of seismic events, we can
understand some of the properties of the tectonic Structure under Taiwan. This
research analyzes the waveforms of teleseismic earthquake and Tonga—Kermadec area
seismic events recorded by BATS. Make standard waveforms by stacking all the
waveforms in the same event, and do cross-correlation to all the station waveforms
and standard waveforms to calculate the P wave arrival time difference of seismic
event. In the research, we found the phenomenon that P waves recorded by the stations
south of SSLB were early arrival. Data show that the Eurasian plate subducted to the
southeast at central Taiwan. Compared with the previous research, this study uses
more samples. A total of 91 teleseismic event data were used, and 33 seismic events

data in Tonga—Kermadec region were used in this study.
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