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Fig. 1 Earthquake and station location
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Tab. 1 Earthquake parameters and quick location results
o R H Y% B2 i RhEE i B Prax Dy M, A TR
F-H-H  war Mo de Kg AB¥ ke /(0) /um-s”! /km My /(°)  /km
1 2000 -08 -07 23:18 2.4 37°53" 122°14' &  83.3 61.58 13 1.7 61.0 2.5 75.79 29.7
2 2000 -09 -11  02:20 2.9 37°32' 121°17' & 12.7 278.97 2716 175.7 32.7 3.6 274.95 23.4
3 2001 -04 -14 19:06 3.8 35°47' 119°02' F3# 27.2 283.73 749 153.7 39.5 3.9 302.16 25.1
4 2001-05-10 20.29 2.9 35°55" 119°05' HiE 27.2  330.11 132 23.0 48.7 3.3 169. 09 /
5 2001 -10-01 11:30 3.2 38°00" 121°44' & 655 26. 66 66 9.4 52.4 3.0 39.67 13.3
6 2002-09-22 19:.51 3.7 37°07' 121°00" KR  36.8 60. 54 283 60. 7 44.7 3.7 72.26 17.6
7 2002 -02-17 22:11 2.8 37°34" 122°40" % 47.6 26.36 17 4.7 59.6 3.0 33.45 12.3
8 2002 -07 -25 02.:30 2.5 37°41' 122°13' ZEHE 53.5 342.49 193 19.4 46.7 3.1 340.72 13.3
9 2002 -04 -03 23.39 3.1 35°23" 118°51' i 54.4  217.87 48 4.5 54.1 2.7 253.34 32.3
10 2002 -07 -30 09:.01 2.7 37°53' 120°36' &  67.2  300.17 19 5.2 59.0 3.1 298.31 21.4
11 2003 -06 -05 18.35 4.2 36°14" 120°40" HE  29.8 51.28 1763 178.6 35.0 3.7 41.13 6.9
12 2003 -06-10 23.34 3.0 36°13" 120°39’ HE  29.8 52.28 186 17.4 46.9 3.1 41.85 22,1
13 2003-06-12 12.37 3.1 36°14" 120°39' HE  29.8 49. 49 373 37.0 43.2 3.3 40.61 14.2
14 2003 -06-12 17.33 3.7 36°14' 120°39' HE 29.8 49. 49 756 142.2 39.5 3.8 39.19 11.2
15 2003 -06-12 17:.43 2.8 36°13" 120°38' HE 29.9 50. 39 28 5.4 57.0 3.0 41.24  29.8
16 2003 -04 -01 06:25 2.9 35°59" 119°24" £ 39.3 34.63 182 28.4 47.0 3.4 40.24 12.6
17 2003 -05-07 19.34 2.8 37°41" 121°18’ £ 28.1 336.97 762 49.1 39.4 3.2 347.21 20.3
18 2004 -11-19 08:34 2.7 37°11" 120°07' SEpE 58.7 28.82 10 1.8 62.4 2.7 55.61 28.8
19 2004 -11-01 14:.40 4.1 36°10° 120°40" H&  30.6 63.51 681 56.8 40.0 3.4 41.65 17.8
20 2004 -01 -21 02.43 2.7 37°13' 121°12' #&  34.9  206.08 95 9.3 50.5 2.9 219.47 16.1
21 2005-04-12 18.27 3.8 35°02" 117°45" A1l 28.0  306.41 596 60. 6 40.7 3.4 321.89 12.2
22 2005-04-12 18.38 3.1 35°02" 117°47' i 29.8  309.71 68 16.6 52.3 3.3 316.47 21.5
23 2005 -04-27 02:.31 3.0 35°37' 115°23' FjPE 56.1 353.46 87 11.8 50.9 3.1 146. 98 /
24 2005-04-27 10:26 3.8 35°33" 115°22' @ik 51.9  349.54 497 65.4 41.7 3.5 146. 61 /
25 2005-01-18 12.09 3.3 36°49' 121°26' KR 69.7  106.93 45 8.9 54.4 3.1 280. 61 /
26 2005-02-15 10:.09 3.6 37°38' 121°43' ZEhE 68.0  309.06 32 9.6 56.3 3.3 304.92 25.1
27 2005-05-10 03.11 3.2 37°34' 121°53' Z&R  70.6  312.86 103 10. 4 50.1 3.0 307.46 15.7
28 2005-05-10 06:30 3.8 37°34’ 121°54' ZHR  68.0 313.77 97 13.2 50. 4 3.1 310.74 13.7
29 2005-07-22 21.05 3.5 37°30" 122°36’ ZEhE 43.4 23.49 1936 148.9 34.5 3.6 26.77 5.9
30 2005-02-21 11.52 2.1 36°57' 121°46' i 64.5  247.09 24 2.5 57.8 2.6 262.32 16.7
31 2005-10-11 00:29 2.4 36°01" 116°43' 4%  47.7 236.77 17 2.4 59.6 2.7 271.03  36.9
32 2005-10-26 12:16 2.8 35°28' 117°13' Mg 72.3  348.96 59 11.5 53.0 3.2 346.67 12.7
33 2006 -02-08 14.21 3.3 35°13" 118°32" Axili  58.7 47.63 403 37.6 42.8 3.3 75.26  29.7
34  2006-09-12 10.58 3.0 35°07'" 115°22' Wi 16.2  203.47 415 61.2 42.7 3.5 99. 49 /
35 2006-04-09 17:.23 3.9 35°40' 115°25' FH4E 97.7 289.32 36 9.7 55.6 3.2 106. 33 /
36 2006 -12-26 15.41 3.2 35°37' 116°28' F4LE 32.5 23.71 104 32.5 50.0 3.6 22.38 23.7
37 2006 -04-25 15.17 3.2 35°47' 116°13' % 93.5 232.94 118 23.5 49.3 3.4 261.04 53.7
38 2006-05-21 12.15 2.7 35°26' 116°53' Wk 77.6  324.67 20 2.4 58.7 2.6 332.61 17.9
39 2006 -04 -27 06:27 4.5 35°22' 118°44' HIE 66.6 224,74 559 121.0  41.1 3.8 248.97 28.1
40 2006 -06 -27 07:06 4.3 35°57' 118°18' F3%£ 83.7 285.29 447 96.9 42.3 3.8 282.46 42.1
41 2006 -11-07 11.55 3.0 37°17" 121°45' & 4.7 129. 49 178 11.7 47.2 2.9 127.06 6.1
42 2007 -09 -27 12.25 2.6 34°53" 118°21" il 50.8 83.07 37 4.5 55.5 2.8 85.63 27.8
43 2007 -11-16 22.05 3.1 35°10" 118°40" il 70.6 58.03 85 13.3 51.1 3.2 74.07 22.5
44 2007 -07-12 1235 3.5 35°33' 115°26' FjPE 53.5 359.68 77 13.3 51.6 3.2 306.77 41.1
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E-H-H 5 M, desh K& B /km /(%) /um > s~ /km M, /(°)  /km
45 2007 -07 -12 1235 2.9 35°33" 115°26' F4E 53.5 281.04 40 4.1 55.1 2.7 293.05 32.9
46 2007 -08 -02 16:17 3.6 37°01" 119°37' @ 27.5  319.26 324 47.2 44.0 3.5 338.59 17.3
47 2007 -07 -25 09:06 3.1 36°59' 120°43' ZéEY  41.6  251.58 26 2.9 57.4 2.6 254.37 8.8
48 2007 -11-11 06:05 2.4 35°41" 117°10" 4% 58.9 175.58 187 16.1 46.9 3.0 195.66 25.2
49 2007 -11-16 17:15 2.7 37°25' 116°51' %  67.9  350.02 21 3.1 58.5 2.7 181.91 /
50 2007-10-03 04.45 2.0 36°03" 119°24" JiE  43.1 32.09 7 0.5 64.3 2.0 51.04 32.9
51 2007 -11-16 22.05 2.5 35°10' 118°40' F3%E 87.1 216.72 4 2.1 67.3 3.0 204.06 20.7
52 2007 -01-27 20:36 2.3 37°39’ 120°58' MHE  36.6 291.24 7 0.9 64.3 2.4 285.32 25.0
53 2007 -04 -24 10:31 2.2 37°09' 121°26' fH&  34.8  174.38 17 1.6 59.6 2.4 196.88 26.7
54 2007 -07 -10 23.20 4.0 3738 12100 & 40.5  290.02 13 4.1 61.0 3.0 278.64 26.3
55 2007 -07-10 23.23 3.2 37°27' 121°24' & 40.6  171.91 2 1.4 71.0 3.0 277.98 /
56 2007 -07-25 09:06 2.9 36°59' 120°43' & 84.7 224.73 43 11.1 54.7 3.3 117. 46 /
57 2007 -08 -01 05:39 2.4 36°40’ 122°01' #4& 86.4  129.31 14 0.8 60. 6 2.1 130.53 13.2
58 2007 -10-10 22.37 3.1 37°45' 121°13' #E  26.4  329.48 154 6.3 47.9 2.6 337.56 19.0
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Study on The Quick Earthquake Location Method
Based on A Single Station’s Record

ZHOU Yan-wen, LIU Xi-giang, LI Bo, XU Dan, ZHANG Kun, HU Xu-hui, MIAO Qing-jie
( Earthquake Administration of Shandong Province, Jinan 250014, Shandong, China)

Abstract
Quick earthquake location is the key technical problem of Early Warning System. In this paper, the authors

proposed an improved quick earthquake location method which depends on one second of P-wave record’s enve-

lope features, max amplitude and it’s polarization. Studying on this quick earthquake location method of 58 times

seismic events data recorded by Shandong Seismic Network, compared with Shandong Seismic Network’s re-

sults, we concluded that it is possible to locate earthquake quickly by only one second of a single station’s P-

wave record, and confirm that it is possible to reduce early warning time.

Key words: earthquake location, P-wave, early warning



