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Abstract; Based on vertical waveforms of 70 earthquakes (with M;2.5~52 and A <100 km) recorded by
Guangdong seismic network, the paper fits the envelop of 1s, 2s and 3s waveform after P arrival and calculates
the parameter B with least square method by using function Bt -exp (—At). Then the paper analyzes the
relationship of magnitude and B, Pmax by using regression analysis. The estimated magnitudes are quite near to
the original magnitudes. The average magnitude offsets are less than 0.4, and 70% of the offset for single station
are less than 0.5, which indicates that the method may be useful for early warning and lessen the time in data
calculation.
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Table 1 Basic information of earthquakes chosen in Heyuan region

ETiEE) P A ZERr/o 2T ERM,
1 2009-04-24 15:15:02.6 23.734 114.624 2.7
2 2009-11-19 14:54:54.3 23.677 114.657 26
3 2010-06-21 16:36:15.7 23.473 115.090 2.7
4 2010-11-19 03:36:06.6 23.772 114.603 26
5 2010-12-10 10:31:01.5 23.718 114.653 3.1
6 2011-03-04 07:37:30.6 23.802 114.573 26
7 2011-12-16 11:40:36.0 23911 114.475 2.6
8 2011-12-22 11:49:38.4 23.906 114.47 25
9 2012-01-06 12:02:44.3 23.798 114.585 25

Bk



84 £ B oW = 35 %
o=
ETES) P A ZEpE)e 2 =M,
10 2012-01-19 03:07:00.4 23.749 114.630 26
11 2012-02-16 02:34:23.4 23.906 114.473 5.2
12 2012-02-16 02:49:35.6 23912 114.474 26
13 2012-02-17 19:26:55.0 23911 114.473 42
14 2012-02-23 21:25:25.4 23.910 114.473 2.5
15 2012-03-12 03:21:37.2 23.907 114.478 2.8
16 2012-03-16 18:15:52.2 23.909 114.476 3.0
17 2012-03-31 09:57:06.8 23.910 114.475 25
18 2012-06-19 00:18:21.4 23.796 114.590 2.6
19 2012-06-28 05:43:57.3 23.726 114.617 2.9
20 2012-07-02 00:12:41.2 23.795 114.588 34
21 2012-07-22 07:08:27.6 23.780 114.535 2.7
22 2012-08-31 13:52:12.7 23.752 114.635 45
23 2012-09-01 23:22:26.9 23.752 114.628 2.8
24 2012-09-02 03:17:50.4 23.752 114.634 42
25 2012-09-03 03:23:43.0 23.757 114.633 2.8
26 2012-09-08 03:54:18.4 23.752 114.637 2.7
27 2012-09-17 18:48:25.1 23.907 114.480 2.8
28 2012-09-30 13:36:42.3 23.908 114.481 3.0
29 2012-11-28 20:31:42.9 23.782 114.351 29
30 2012-12-21 06:16:33.4 23.749 114.612 2.8
31 2013-01-06 07:34:17.4 23.729 114.619 3.8
32 2013-01-23 22:11:24.1 23.722 114.624 3.2
33 2013-02-11 06:39:14.2 23.733 114.621 2.8
34 2013-02-12 04:18:14.8 23.716 114.662 2.9
35 2013-02-13 05:12:42.6 23.723 114.623 2.7
36 2013-02-22 11:34:12.8 23.904 114.481 5.1
37 2013-04-24 10:55:10.6 23.905 114.495 2.9
38 2013-05-17 01:56:32.6 23.744 114.615 2.7
39 2013-06-03 23:34:41.8 23.759 114.625 25
40 2013-07-04 05:26:02.9 23.731 114.617 2.5
41 2013-07-11 11:45:06.8 23.722 114.622 2.7
42 2013-08-19 18:51:37.7 23.752 114.628 29
43 2013-09-15 09:12:24.0 23.773 114.547 29
44 2013-09-16 13:28:29.7 23.770 114.542 2.7
45 2013-09-16 14:19:25.7 23.772 114.547 3.0
46 2013-09-16 17:20:31.2 23.777 114.545 2.8
47 2013-09-17 17:20:58.1 23.764 114.547 3.1
48 2013-09-17 17:22:07.2 23.770 114.547 34
49 2013-10-01 13:55:52.4 23.907 114.464 2.7
50 2013-10-04 05:20:46.8 23.903 114.462 2.9
51 2013-10-07 18:21:27.7 23.767 114.550 2.9
52 2013-10-15 22:59:16.1 23.747 114.637 25
53 2013-10-30 02:46:22.0 23.900 114.488 32
54 2013-10-30 02:55:24.4 23.901 114.487 3.0
55 2013-10-30 02:57:28.4 23.906 114.493 3.1
56 2013-12-14 07:02:17.3 23.908 114.462 2.8
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57 2014-02-18 20:27:40.2 23.754 114.638 2.6
58 2014-04-18 13:50:17.5 23.972 114.583 2.7
59 2014-04-25 16:07:10.6 23.908 114.476 4.4
60 2014-04-26 21:39:30.1 23.905 114.477 2.5
61 2014-05-24 12:33:04.5 23.748 114.632 3.3
62 2014-06-20 05:30:45.7 23.715 114.704 3.0
63 2014-07-11 02:25:48.8 23.717 114.71 3.0
64 2014-07-11 13:43:24.2 23.901 114.465 4.5
65 2014-07-13 07:02:55.3 23.902 114.466 29
66 2014-07-21 14:28:25.0 23.721 114.601 2.5
67 2014-07-22 15:23:58.6 23910 114.477 3.5
68 2014-08-10 14:38:48.4 23.713 114.713 29
69 2014-09-12 19:47:58.4 23.829 114.615 2.6
70 2014-09-22 21:00:40.0 23912 114.472 2.7
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Fig.1 The distribution of earthquake events and stations
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Fig.2 Distribution of epicentral distance and magnitude of the earthquake events
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Fig.4 The relationship of parameter B and the epicentral distance A by using 1 second waveform after P arrival
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Fig.5 The relationship of parameter B and the epicentral distance A by using 2 second waveform after P arrival
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Fig.6 The relationship of parameter B and the epicentral distance A by using 3 second waveform after P arrival
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Fig.7 Histogram of the magnitude errors of 1s, 2s and 3s data after P arrival
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Fig.8 Correspondence of the original magnitudes and estimated magnitudes
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