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Fig. 1. The location of 51 stations of the Taiwan Rapid Earthquake Information Release System

(TREIRS).

{14 Allen(1978; 1982) K McEvilly and Majer(1982)
FRIgHRY A8  CEEFRE AR » EER

B4 15 R PR S 3 B ok T B R # (Barthquiakee
Rapid Response System} ¢

— P& SHEABRIR 2 HEIBIE

TR R ) 8 5 3 40 {0 00 e o T
B3 - 16050 « EESORHIIIEEERSE - BA
SRR IE R + 28 - B EE AR REPER
B HREEAKTENRBHRGSERR - 5
b R PH R SHEIRFA HEEHEE » REERM
R (Characteristic Function; CEMREF B B 2 W3
ELEMARWE - B3ATAREBRELHE
B HFREARERHSE RGBSR
${8 (Short Time Average; STA)F EW:fSZEi{E

(Long Time Average; LTA) » #R#% B ik iR i HE]
B EET—(HIEERERE » fFEECF
STABALTA » BEREISTA/LTAZ i {d - % STA/LAT
Fo A /NG 3 AR B B Y #% (Phase  Arrival Threshold;
PAT) » HISEEY E B BEER iR A B0 5 BT - QST
T—# B | B N R STA/LTALE R TE BT
&4 (Phase Trigger Threshold; PTT) » FR Y
FEMR B - QIEERR T —#R R SRS
MR o AR R R ARy - BER A
TRy B RGEBEAHELIFZRELE
(Picking Quality; PQ) - MHEEZ TR FE AR
(false trigger) » E S B RILIRLRR - EIk
HRES  RIRFLREEE  BRERENE - &
PR E R ATER R R R R
CFPZXJ%"I‘(Xk“‘Xk-t)Z

— 104 —



06/25/95 06:58 ML=6.5 ENT

80 100
Time (sec)
Je
O
O
< cacel
“1p
r
i
> =
[ ' I ’ | J I J l
3 4 5 6 7
Time (sec)

B 2. REARBR AT SR (AVIE R » )AL - (OfEE AT S PR RIS - (D)
HE R SRR PR ARE S -

Fig. 2. Two types of seismograms of (A) acceleration and (B) velocity. P-waves indicated by the

black bars in the upper two seismogram (A) and (B) are expanded and showed in (C) and

(D), respectively.
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Fig. 3. The flow chart of auto-picking program.
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Table 1. Setup parameters of automatic phase picker.
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Fig. 4. Examples of (A} spike noise and (B) DC offset noise recorded in the real-time

accelerograms,

2. WA PRISHAHNR G B S RAMET B -
Table 2, The statistical data of picking quality of P- & S- phases,

Pwave| PO NP Mean - Medium  SDV S wave 8Q NP Mean Medium SDV

0 >100 165 0.02 0.04 0.12 0 >40 44 0.08 0.08 0.11
100-20 241 0.07 0.08 0.13 1 40-15 105 0.10 0.12 0.13
20-3 374 0.15 0.12 0.24 2 15-5 121 0.16 0.12 0.49
3-1.5 21 - 004 0.04 - 076 3 5-2 22 0.8¢  -0.80 0.83

[FER N

NP : Number of data points
SDV : Standard Deviation
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402 BRI ARE £ - T 98 B A 41 e T PR ey ot R AU
7% o HFlIEHY 2 TE 22 AR A GAP (Lee and Lahr,
1975)E R BA 18 £ 70 BB WA R A S fr B » T
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Location difference between automatic and manual (km})

® 3. AOCHATGE AR R P R A -
Table 3. The Earth’s crust model used in this study.

Depth (km) P-wave velocity (kli)lsec)

02 3.48
2.4 4.48
49 5.25
9.13 5.83
13-17 6.21
17-25 6.41

25-30 6.33
30-35 729
35-50 7.77
50-70 8.05
70-90 8.16

90-110 8.34

110-170 8.35

170-200 8.38

200-240 857
240- 8.70

Fitted Curve : Y =0.05* exp(0.0215*X) + 3.0

o T T T

|
180

Gap {degree)

B 7. EEDE AR A T AR B YR SR B PR 4 A ZE AR TR A 2 B AR o

Fig,
the station distribution.

7. Relationships between the hypocenter difference due to computerization and the gap of
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AN AUTOMATIC PHASE PICKER OF THE REAL-TIME ACCELERATION
SEISMIC NETWORK '

Yih-Min Wu
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Institute of Geophysics, National Central University, Chung-li, R.Q.C.

Chen-Chun Chen Jen-Kuang Chung
Seismological Observation Center, Central Weather Bureau, Taipei, R.O.C.

Tzay-Chyn Shin
Central Weather Bureau, Taipei, R.O.C.

ABSTRACT

Based on the conventional STA/LTA algorithm, the automatic phase pickiﬁg technique was
examined on the accelerograms in this study. We investigated 1728 accelerograms from eighty-
five earthquakes that occurred during 1995 and 1996. About half of the P-phases picked
manually could be picked by the programming procedure, while smaller part of S-phases is
picked automaticﬁlly. The time differences of phases arrivals determined from auntomatic
picking and manual picking are within 3-0.25 sec for the P-phases, and 0.5 sec for the S-
phases. The average depth difference between automatic and manual-location is 4.2 km, while
the average epicenter difference is 6.5 km. The hypocenter difference between automatic and
manuai-location expresses approximately an exponential relationship with the gap of the station
distribution. When the gap is less than 200 degrees, the hypocenter difference can be reduced to
less than 15 km. In general, the depth difference is large when the earthquakes occurred in the very
shallow layer. It may have connection with the shallower crust structure that is more complex

than the deeper one,

Key words ' automatic phase picking, GAP, automatic earthquake location and real-time

acceleration seismic network.

— 115 —



Mgk L ACRETEE FRRGHERTR

Appendix 1. Earthquakes used in this study.

Origin time Lat.N) Lon.(E) Depth (km) M; Nsta* RMS
01/10/95 07:51:16.1 -23.66 121.41 15 52 12 043
02/10/95 02:22:11.9 2381 121.82 26 51 20 039
02/23/95 05:26:18.9 24.19 121.64 26 44 14 023
03/24/95 04:13:52.1 24.62 121.86 79 58 24 028
04/01/95 09:12:24.6 2489 12211 115 53 19 0724
04/03/95 11:54:48.0 2395 12231 16 59 25 020
04/03/95 22:33:33.7 2397 122.26 32 53 20 029
04/24/95 10:04:01.5 24.65 121.65 63 54 28 034
05/02/95 22:48:22.6 23.86 121.89 27 55 32 030
05/06/95 02:06:06.5 24.67 121.67 45 44 15 030
05/09/95 01:03:54.3 2296 121.37 15 53 19 015
05/09/95 09:36:38.0 23.51 121.57 21 47 21 021
05/15/95 18:58:39.2 2478 122.32 79 56 28 025
05/27/95 18:11:143 -23.01 12135 18 57 33 053
05/28/95 10:16:27.4 23.01 121.33 17 50 16 064
05/30/95 18:42:44.0 2446 12185 14 46 15 05t
05/31/95 14:09:32.4 2445 121.87 34 50 23 018
06/11/95 17:22:04.2 2396 121.75 46 48 18 049
06/25/95 06:59:08.7 24.58 121.69 43 65 36 053
06/25/95 07:00:44.5 2460 121.63 44 50 21 036
06/25/95 07:34:184 2460 121.63 43 46 18 0138
06/25/95 09:11:58.0 2459 121.65 42 44 13 032
06/25/95 09:49:06.6 24.58 121.67 34 41 12 0739
06/26/95 11:10:34.6 24.62 12163 41 45 18 034
07/04/95 21:15:13.1 2460 121.63 45 48 19 048
07/05/95 17:33:49.8 24.84 122.10 10 47 14 057
07/07/95 03:04:48.3 23.88 12110 15 56 28 034
07/07/95 08:46:12.1 24.62 121.70 41 47 11 030
07/14/95 16:52:47.9 2436 121.76 6 57 23 068
07/14/95 17:40:49.7 2435 121.77 7 50 21 062
07/28/95 08:00:30.6 24.70 12198 73 49 17 036
08/07/95 11:59:20.3 24.88 121.83 114 50 17 034
08/20/95 09:25:05.4 24.68 121.58 55 51 23 033
09/03/95 01:16:52.2 23.74 120.96 21 44 14 0.18
09/07/95 19:49:51.0 23.76 12098 20 45 15 020
10/14/95 03:01:38.2 24.59 12246 10 52 19 054
10/31/95 22:27:.08.1 2330 120.38 8 54 25 046
11/06/95 00:45:28.1 2341 120.77 14 44 12 0.36
11/06/95 19:31:23.0 24.45 121.79 8 46 19 041
11/14/95 07:26:259 24.03 121.50 23 4.5 8 046
12/01/95 03:17:04.9 24.60 121.64 45 59 33 048
12/08/95 13:14:42.7 2423 12231 35 52 26 047
12/20/95 23:56:37.1 24.03 121.77 33 53 30 0.52

* Nsta is the number of stations
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Appendix 1 (continue)

Origin time Lat.(N) Lon(E) Depth (km) M; Nsta RMS

01/07/96 16:17:20.1 24.61 121.62 43 17 032
01/17/96 12:12:05.1 2331 121.53 24 48 21 029
01/17/96 22:04:08.8 24.06 121.51 31 4.3 9 034
01/20/96 04:24:42.8 23.40 12131 8 49 17 024
01/22/96 05:58:55.1 2429 121.83 23 42 11 024
01/22/96 19:22:59.3 24.93 121.72 64 53 29 024
01/23/96 14:23:24.6 2446 121.53 53 45 20 029
01/24/96 21:21:15.2 2422 121.61 16 4.0 g8 032
02/11/96 11:34:04.5 24.84 121.85 106 49 20 025
03/04/96 04:3%:16.2 23.15 120.24 7. 44 12 025
03/05/96 17:32:11.5 24.02 12218 7 6.1 40 030
03/26/96 15:42:12.2 2428 121.81 37 46 14 022
03/29/96 03:28:58.6 24.06 122.23 10 59 28 035
04/19/96 07:26:24.0 23.6% 121.82 34 48 29 025
05/05/96 19:39:07.7 24.57 121.92 10 43 12 019
05/16/96 17:37:05.6 2439 121.95 31 47 16 016
05/26/96 07:36:43.2 24.53 121.64 59 46 19 033
05/28/9¢ 21:53:24.6 24.11 121.53 17 54 34 035
05/29/96 21:56:142 22.77 120.65 27 49 16 032
06/09/96 01:30:27.9 24.06 121.57 45 50 29 030
07/06/96 01:27:09.1 22.65 120.50 36 55 22 0.34
07/08/96 03:15:11.1 23.18 120.55 8 44 13 0325
07/13/96 04:46:32.3 24.08 121.68 33 45 17 018
07/21/96 05:12:00.3 2452 12242 66 50 15 021
07/27/96 00:26:42.3 2434 121.97 10 51 18 029
07/29/96 20:20:56.9 24.49 122.29 59 64 30 035
08/05/96 18:41:162 23.21 121.49 43 50 14 019
08/06/96 03:19:54.8 23.57 .121.52 24 43 10 0.36
08/10/96 06:23:08.4 23.88 122.62 33 59 20 048
09/15/96. 23:00:59.6 24.24 . 121.66 15 43 10 032
10/09/96 09:29:11.0 23.60 120.99 3 506 31 030
10/19/96 19:16:08.1 23.18 120.49 12 45 17 026
11/01/96 18:07:34.6 24.52 121.61 - 45 49 24 023
11/05/96 05:39:02.6 23.69 121.43 12 45 20 0.17
11/07/96 07:26:18.8 2431 121.72 49 47 21 026
11/14/96 01:39:11.5 2342 122.08 12 54 30 034
11/16/96 00:22:44.8 2321 120.31 19 45 14 026
11/26/96 08:22:24.0 2420 121.65 20 57 33 023
12/15/96 18:56:27.1 24.08 121.36 63 50 35 033
12/20/96 10:50:08.8 2322 121.41 18 47 18 023
12/25/96 13:36:00.1 24.68 121.73 6 3.9 8 027
12/25/96 21:52:18.7 24.25 122.17 13 50 33 030
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