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Applicability of the new one-dimensional velocity
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Abstract: Based on the new one-dimensional velocity model in Fujian and Taiwan strait
region, we analyzed the applicability of this model used for Fujian seismic monitoring network
by compared with the existing South China velocity model. Theoretical travel time comparison
shows that small difference appeared within 100 km of the epicentral distance although the two
velocity models seem obviously different. To some extent, this reflects the mean velocity of
this region given by these two models are consistent. By choosing 18 man-made explosion
events, we test the location results based on these two models. If without constrain on focal
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depth, location results by using the South China velocity model are slightly better than the new
one-dimensional velocity model, but when we set focal depth as 0 km, precision of location
results are much better for one-dimensional velocity new model. As for 19 natural earthquake
events of Xianyou earthquake sequence, as a result of small velocity variation in horizontal
dimension for South China region, earthquake location precision by using both models are quite
close. The origin times of the events estimated by the new one-dimensional velocity model are
usually 0.61 s ahead, which also result in the residuals of location error significantly higher
than those by using the South China velocity model.

Key words: Fujian and Taiwan strait region; one-dimensional velocity model; South China
velocity model; theoretical travel time; residuals of location error
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Table 2 18 artificial explosion events used in this paper
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ass HF-A-H e gy & e e
1 2010—09-01 01:00:13.111 25.3967 119.7143
2 2010-09-01 01:10:14.752 25.6214 119.1688
3 2010—09-11 01:00:13.284 25.0636 118.5620
4 2010-09-11 01:10:14.472 25.4707 118.0392
5 2011-08-23 01:00:16.382 25.9200 117.6387
6 2011-08-23 01:10:14.631 26.5765 118.9839
7 2011-08-28 01:00:16. 746 26.8172 118.5279
8 2011-08-28  01:10:15.000 27.2877  117.6942
9 2011-08-28 04:10:14.514 25.0417 117.3357
10 2012-07-18 01:00:20.181 25.2452 117.3357
11 2012-07-18 01:10:16.253 25.7110 116.8243
12 2012-07-23 01:00:21.079 26.1632 117.6419
13 2012-07-23 01:10:17.263 26.1632 116.2853
14 2012-07-23 01:20:15.423 26.3954 115.9158
15 2012-07-29  01:00:15.499 24.0390  116.8733
16 2012-07-29 01:20:15.866 24.9327 119.7143
17 2012-07-29 04:20:15.875 25.1793 119.1688
18 2012-08-08 01:00:21.000 24.6020 118.5620
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Table 3 List of location results for 19 earthquakes by using two velocity models
g B A RIZS B — Y FERTRIES
S M g ELE i patopd LA R
F-H-H i 53 A e e pm s 53 b KReger AP pm
1 3.8 2012—-11-25 07:48:49.5 118.75 25.63 10.4 0.132 07:48:48.7 118.74 25.64 9.0 0.586
2 3.4 2012-11-25 17:42:39.1 118.75 25.63 18.3  0.065 17:42:38.2 118.75 25.64 19.4 0.941
3 3.3 2012-11-30 14:59:13.7 118.75 25.63 11.4  0.090 14:59:13.0 118.74 25.64 6.9 0.319
4 4.2 2013-08-03 02:43:56.5 118.75 25.63 8.1 0.088 02:43:55.5 118.74 25.63 12.8 0.240
5 3.1 2013-08—09 13:37:07.5 118.75 25.62 13.5 0.105 13:37:07.0 118.75 25.64 9.9 0.305
6 3.5 2013-08—09 13:38:41.0 118.75 25.63 6.9 0.064 13:38:40.0 118.75 25.63 12.7 0.250
7 3.8 2013-08-19 17:36:20.0 118.75 25.63 6.3  0.086 17:36:18.9 118.74 25.63 11.0 0.321
8 4.5 2013-08-23 05:02:01.3 118.75 25.63 8.0 0.076 05:02:00.3 118.71 25.65 6.6 0.300
9 3.1 2013-08-24 00:49:57.4 118.75 25.63 7.0 0.083 00:49:56.3 118.74 25.64 10.8 0.304
10 5.0 2013-09-04 06:23:26.7 118.75 25.63 12.9 0.071 06:23:26.2 118.75 25.63 9.0 0.309
11 3.4 2013-09-14 02:59:50.8 118.76 25.62 6.6 0.093 02:59:49.8 118.75 25.62 10.9 0.291
12 3.3 2013-10-18 14:05:23.5 118.75 25.63 7.2 0.091 14:05:22.4 118.72 25.64 10.7 0.281
13 4.5 2013-10-30 01:50:12.3 118.75 25.62 9.4  0.097 01:50:11.4 118.73 25.63 7.9 0.229
14 3.2 2013-11-19 03:03:59.0 118.76 25.62 6.3 0.080 03:03:58.2 118.76 25.64 9.8 0.301
15 3.1 2013-12-16 19:01:36.0 118.75 25.64 5.6 0.071 19:01:35.2 118.74 25.65 10.7 0.347
16 3.1 2014-01-27 13:50:18.8 118.74 25.64 6.4 0.093 13:50:17.9 118.73 25.65 10.7 0.278
17 3.8 2014-03-14 19:53:36.1 118.75 25.63 7.0 0.153 19:53:35.0 118.74 25.64 10.4 0.230
18 3.0 2014-05-12 18:24:00.0 118.74 25.64 7.6 0.088 18:24:18.5 118.73 25.64 11.0 0.333
19 3.3 2014-07-19 01:50:16.0 118.74 25.64 5.8 0.111 01:50:15.1 118.73 25.65 8.7 0.312
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velocity model and the new 1D velocity model
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China velocity model and new 1D model
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