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RIWBHBER. O3 HEET =1 MEAESEEEER
iﬁ%m$}§&ﬂﬁ%ngﬁ@ ﬁﬂ E% i‘ﬁiﬁ/km E—E/km Vp/(km‘s—l) V,/(km's_l)
EOL WM TaRRMR(HBREAY nRen 52.0 6.09 3.56
EmEN K& S aRE) FEKF
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1.1 5.8 5.90 3.50
6.9 14.1 6.06 3.57
21.0 30.9 6.51 3.77
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RERZ -BEHERHERE
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2 AW A/km P EEY/s S ERY/s RREEH N Ag B/ km
it 49.7 8.9 15.2
KB 70.5 12.1 20.7

1 BE 75.3 12.8 22.0 0.0 36°31°10" 104°01°18"  21.3
i 77.0 13.1 22.4
W& 50.6 9.0 15.4
it 154.3 25.5 43.6
71.8 12.1 20.7

2 kB 0.0  37°16'15" 102°4526" 16.7
B 118.9 19.7 33.7
AR 126.8 21.0 35.9
Z%0 112.3 18.8 32.2

3 AN 52.8 9.5 16.2 0.0 38°51°57" 102°40°41"  23.6

A 138.5 23.1 39.5
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®3 B3 REEX 3 MERREANRUSR

Lt Wy EHE RRH/s N Ap BE/km  GERE SERE BERE/km
1 -0:20 36°30°59"  104°01°19” 25.0 11" -or” -3.7
Powel gk 2 0.10 37°16'14"  102°45°18" 15.0 01" 08" 1.7
3 -0.10 38°52°42"  102°39°30” 20.0 -45" 01'11" 3.6
RN
1 0.00 36°30°59"  104°01'22” 21.4 117 -02" -0.1
W|ERAE 2 -0.01 37°16°46"  102°45'31" 18.2 - 31 - 05" -1.5
3 0.00 38°52°15"  102°41°04” 21.8 -18" -23" 1.6
1 -0.10 36°31°00°  103°58'18" 21.3 10" 03’ 0.0
tEGHEyE 2 -0.40 37°16'127 102°45'24" 21.3 03" (174 -4.6
3 -0.30 38°52°42"  102°35'42° 12.9 45" 05'01" 10.7
AEKRE
1 0.01 36°30°52°  104°01°22" 22.4 18” - 04" -1.1
BEEE 2 -0.05 37°1623" 102°44'43" 17.0 -18 43" -0.3
3 -0.03 38°5254"  102°40°39" 18.2 -57 02" 5.4

T A GER RS H RS SR R S R 20T LB PR A M R B A 3R s Powell E N H A SRR AT MMAI F 3k

4 Powell BEMBEH LA S ERBHREHAREMER

Powell B 3k MER
SR ® B & ® B &
b3 1opl N Ag B F W REHA N AE BE N X
/km 2 ¥ /km  E ¥
1998-06-16 09:57:53.0 35°35'27" 103°59°32" 20.0 0.64 7 09:57:53.0 35°34'58” 104°00'38" 14.8 0.19 6
1998-06-20 13:03:30.7 36°31°10” 104°01°18" 20.0 0.26 5 13:03:30.9 36°30°15* 103°59°37" 14.6 0.30 5
1998-07-20 19:13:30.8 39°13'27° 100°15°37" 5.0 0.45 4 19:13:30.4 39°12°56" 100°14'57" 16.2 0.11 4
1998-08-04 00:22:06.6 36°37'53" 104°05°13" 25.0 0.45 6 00:22:06.5 36°36'21" 104°05'51” 26.4 0.48 6
1998-08-26 11:32:27.5 34°14'37° 102°44°03" 35.0 0.13 3 11.32:27.6 34°15°08" 102°42'10" 29.0 0.02 3
1998-09-04 03:42:23.0 34°14°S6” 105'02'23"° 25.0 0.27 4 03:42:23.0 34°11°41” 105°03'36" 20.6 0.01 3
1998-10-04 15:24:07.8 37°15°45" 102°45°15” 10.0 0.32 5 15:24:08.0 37°16'59" 102°46'53" 14.2 0.32 5
1998-10-15 09:31:46.5 34°16°10” 104°35°12” 20.0 0.11 3 09.31:;46.6 34°15°22" 104°35'57" 19.0 0.01 3
1998-05-05 05:53:30.7 38°29'43” 100%27'33" 0.0 0.35 3 05:53:30.7 38°35'15” 100°29'08" 23.0 0.01 3
1998-06-00 14:53:55.8 38°51°57" 102°40°41” 20.0 0.09 3 14.53.55.9 38°52'28" 102°41'58" 12.6 0.02 3
1998-07-03 18:14:00.4 38°38°07° 08°50°48" 20.0 0.20 3 18:14:00.5 38°42°00" 98°51°07" 29.0 0.14 3
1998-07-05 01:56:27.6 35°46'01° 102°43'34" 5.0 0.25 5 01:56:27.2 35°46'47" 102°42'29" 10.8 0.22 5
1998-07-29 17:46:14.7 36°41°01” 105°24'51" 25.0 0.54 5 17:46:15.6 36°39'15" 105°22’'33" 18.6 0.56 S
1998-08-19 11:54:43.3 39°14°17° 98°51'35" 35.0 0.28 3 11:54:43.4 39°16'34" 98'49'29" 19.2 0.21 3
1998-08-29 05:04:55.2 38°20°19” 100°21°08° 0.0 0.87 3 05:04:55.4 38°27'18" 100°26'06” 26.4 0.01 3
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x5 fRGEEMBEHEIRAIEREN HREHNEMER

oAk RIEHE

P T ® ¥ A ® B 8
b3 3o o Ap B F W RENA o Ag EF %

/km  # ¥ /km  E ¥

1998-06-16 09:57:53.0  35°34’ 104°02° 1.0 8 09:57:52.7 35°35'11" 104°00°46" 16.0 0.17 6
1998-06-20  13:03:31.3  36°34’ 104°00° 4.0 6 13:03:30.6 36°30'15" 103°59'37" 16.0 0.30 5
1998-07-20 19:13:30.0  39°14’ 10017 3.0 4 19:13:30.1 39°12°56" 100°14°49” 16.2 0.12 4
1998-08-04 00:22:07.2  36°37 104°07° 2.0 6 00:22:06.5 36°36'34” 104°05'44” 29.0 0.49 6
1998-08-26 11:32:29.6  34°17° 102°47" 13.0 4 11:32:27.5 34°14'10" 102°40°'36" 27.0 0.01 3
1998-09-04 03:42:22.9 34714’ 105°04° 1.0 7 03:42:23.0 34°11'47" 105°03'44” 32.2 0.01 3
1998-10-04 15:24:07.5 37°16’ 102°46" 10.0 6 15:24:07.7 37°16'46" 102°46'36" 13.2 0.31 5
1998-10-15 09:31:46.5  34°16’ 104°37" 4.0 6 09:31:46.2 34°15'16" 104°35'34” 21.0 0.01 3
1998-05-05 05:53:31.7  38°32 100724 12.0 3 05:53:30.6 38°34'37" 100°29°26” 21.6 0.01 3
1998-06-09 14:53:55.7  38°52° 102°48" 20.0 4 14:53:55.5 38°52'47" 102°42°11" 8.6 0.0t 3
1998-07-03 18:14:00.4  38°39’ 98°50° 6.0 3 18:14:00.5 38°41°44" 98°49'20" 25.8 0.17 3
1998-07-05 01:56:26.6  35°45’ 102°42° 2.0 5 01:56:26.7 3546'47° 102°42°29" 6.2 0.21 5
1998-07-29 17:46:15.5  36°41° 10524° 15.0 5 17:46:15.7 36°40°00" 105°22°42" 25.0 0.49 5
1998-08-19 11:54:43.6  39°15’ 98°51" 33.0 4 11:54:43.3 39°16'56" 98°49'36” 25.6 0.30 3
1998-08-29 05:04:55.2  38°'59’ 100°33° 2.0 3 05:04:55.3 38°26'06" 100°26'25" 23.8 0.01 3
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APPLICATION OF THE GENETIC ALGORITHM TO SEISMIC LOCATION

ZHOU Min-du, ZHANG Yuan-sheng, ZHANG Shu-xun
(Lanzhou Institute of Seismology, CSB, Lanzhou 730000, China)

Abstract
The genetic algorithm is applied to seismic location, and its results are compared with those of
Powell algorithm and traditional algorithm. It is shown that when genetic algorithm is used, the
precision of determined origin time is higher and the determined depth is more reliable. This
method is better when the stations concentrate on one side of an earthquake.

Key words: Seismic location; Genetic algorithm; Powell’s algorithm; Traditional algorithm



