%36 % 4w W oE T B ¥ i Vol. 36 No.4
2014 4F 12 H CHINA EARTHQUAKE ENGINEERING JOURNAL Dec., 2014

JOPENS % B i 77 3 7 & 7% oh iR 0
R R

BOR, SRR, R A4E

(R MR JR) AR 4 350003)
HEAAERLESHATENTESERERE, O TETRINER, &35 Ah—M, x5 TH
—RRERIERRATA AL T SRR RFOESL K —ARAANAFME, KA A JOPENS %
GoP R Iy A B MSDP 24569 % A A5 ik AR R E AW E SR BN FHA & B E P RE
WERIT AL, FHEATALT ERENERES TR EE ARG ER BT, S EHHE LR
WM EF R mE RSB R GER THERE,
%@E: S ERRE; FRRE; JOPENS F ik RAi7ik; &Rk wERR
FESES: P315.61 XEkRERG: A XEHE: 1000—0844(2014)04—1087—06
DOI:10.3969/5.issn.1000—0844.2014.04.1087

Location Differences between Intermediate and Deep Focus
Earthquakes in Taiwan
Using Different Location Methods in Java Open System

DUAN Gang, ZHANG Li-na, CAI Xing-hui

(Earthquake Administration of Fujian Province ,Fuzhou ,Fujian 350003 ,China)

Abstract: The Fujian network monitors earthquakes in the Taiwan region. The seismic stations are
distributed beside the epicenter and there is a small opening angle between the seismic stations
used for locating and the epicenter. Therefore, the locating methods for intermediate and deep
earthquakes,which can be used to obtain better seismic parameters,will directly affect the earth-
quake rapid reports.This paper uses common methods to locate earthquakes by MSDP,an interac-
tion analysis software package in JOPENS (Java Open System).The results are then compared
with the data from Taiwan’s official website to obtain the appropriate location methods for rapid
earthquake reporting. The depth of the epicenter to the source is referred to as focal depth and is
divided into three categories:less than 70 km (shallow earthquakes),between 70 km and 300 km
(intermediate earthquakes),and greater than 300 km (deep earthquakes).The focal depth is an
important parameter for seismic studies,seismic tectonics,seismic risk assessment,and seismic e-
vent identification.Focal depth’s accuracy affects our understanding of the focal process,fault tec-
tonics, and stress field.Because tectonic plates push into each other,the activities of intermediate
and deep earthquakes reflect the driving forces of the plates. The region offshore to northeast Tai-
wan is one of the active earthquake regions because it is located where the Eurasian and Pacific
plates meet.Intermediate and deep earthquakes have different seismic phases than shallow earth-

quakes. Therefore,developing a fast and accurate location method for intermediate and deep earth-
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quakes is of great significance to rapid earthquake reporting.

Key words: Taiwan area of China; intermediate and deep focus earthquakes; JOPENS (Java Open

system) ; location methods;results comparison; earthquake rapid reports
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Table 1 The comparison between LocSAT positioning result and the result of Chinese Taiwan

H LIRS S 2 A ) /() ZRE/ () R/ M. RIS /km B HZEE /km

RG] 22:47:49.1 24.95 122.17 5.5 125.4

2009-11-15 ke 22:47:48.1 24.89 122.29 4.8 88.7
218 1.0 s 0.06 0.12 0.7 36.7 13.82
& 07:03:0.8 24.93 122.63 4.8 125.2

2010-04-04 ik 07:03:0.6 24.91 122.65 3.5 103.8
24 0.2 s 0.02 0.02 1.3 21.4 3.0
7 08:41:19.5 24.70 122.61 5.8 113.6

2010-07-09 Fioy:s 08:41:19.7 24.69 122.62 5.2 62.3
F#ME 0.2 s 0.01 0.01 0.6 51.3 1.5
ERE] 14:43:26.0 24.99 122.07 4.5 119.3

2010-10-12 pingess 14:43.26.9 24.98 122.07 3.4 63.2
XY 0.9 s 0.01 0.0 1.1 56.1 1.11
RG] 21:01:25.9 24.89 121.88 4.3 113.8

2011-03-05 bics 21:01:25.5 24.87 121.94 3.3 88.5
ZH 0.4s 0.02 0.06 1.0 25.3 6.45
ERC) 23:00:24.3 22.06 121.64 4.7 114.7

2011-07-26 bt 23:00:21.8 22.00 121.75 4.1 44.4
%ME 2.5 s 0.06 0.11 0.6 70.3 13.16
B 11:23:43.8 25.31 123.16 6.3 215.8

2011-10-30 gk 11:23:46.0 25.28 123.00 5.0 188.4
28 2.2 s 0.03 0.16 1.3 27.4 16.43
B 16:36:23.2 24.89 122.20 5.0 124.3

2012-01-25 piges 16:36:23.7 24.90 122.22 4.0 93.5
#ME 0.5 s 0.01 0.02 1.0 30.8 2.3
£ 16:07:39.2 25.32 122.37 5.6 264.7

2012-01-29 fingess 16:07:40.3 25.35 122.16 4.2 247.5
P44 1.1s 0.03 0.21 1.4 17.2 21.37
ERC) 10:54:22.6 24.67 122.66 5.6 116.1

2012-02-04 bict 10:54:22.3 24.66 122.70 4.6 69.5
A 0.3 s 0.01 0.04 1.0 46.6 4.19
ERC) 12:45:59.4 25.04 121.69 4.9 143.8

2013-10-11 i 12:45:57.9 24.98 121.81 4.2 124.3
Z8 1.5 s 0.06 0.12 0.7 19.5 14
SR 15:36:2.4 24.87 121.93 4.5 89.5

2013-11-21 ik 15:36:1.2 24.90 122.01 3.9 69.8
218 1.2s 0.03 0.08 0.6 19.7 9
B 02:49:40.5 25.38 122.95 5.8 226.6

2014-01-07 i 02:49:40.6 25.41 122.79 5.0 242.6
B 0.1s 0.03 0.16 0.8 16 16
B 08:02:16.2 22.14 121.65 4.2 120.6

2014-05-06 figess 08:02:18.2 22.28 121.62 3.7 70.0
21H 2.0 s 0.14 0.03 0.5 50.6 16
ERC) 00:44:0.3 24.92 122.11 4.4 97.0

2014-07-26 i 00:44:0.9 24.87 121.98 3.7 72.2
218 0.6 s 0.05 0.13 0.7 24.8 14
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Table 2 The comparison between HypoSAT positioning result and the result of Chinese Taiwan

H LIRS S 2 A ) /() ZRE/ () R/ M. RIS /km B HZEE /km

RG] 22:47:49.1 24.95 122.17 5.5 125.4

2009-11-15 ke 22:47:47.6 24.90 122.29 4.8 106.6
218 1.5 s 0.05 0.12 0.7 18.8 13.32
& 07:03:00.8 24.93 122.63 4.8 125.2

2010-04-04 ik 07:02:60.0 24.92 122.65 3.5 119.0
24 0.8 s 0.01 0.02 1.3 6.2 2.3
7 08:41:19.5 24.70 122.61 5.8 113.6

2010-07-09 Fioy:s 08:41:19.4 24.69 122.62 5.2 83.3
F#ME 0.1s 0.01 0.01 0.6 30.3 1.5
ERE] 14:43:26.0 24.99 122.07 4.5 119.3

2010-10-12 pingess 14:43.26.8 24.98 122.05 3.4 83.8
XY 0.8 s 0.01 0.02 1.1 35.5 2.3
RG] 21:01:25.9 24.89 121.88 4.3 113.8

2011-03-05 bics 21:01:24.9 24.87 121.93 3.3 104.3
ZE 1.0 s 0.02 0.05 1.0 9.5 5.51
ERC) 23:00:24.3 22.06 121.64 4.7 114.7

2011-07-26 P 23:00:22.7 22.01 121.75 4.1 68.2
%ME 1.6 s 0.05 0.11 0.6 46.5 12.63
B 11:23:43.8 25.31 123.16 6.3 215.8

2011-10-30 gk 11:23:44.1 25.26 123.09 5.1 201.6
28 0.03 s 0.05 0.07 1.2 14.2 8.97
B 16:36:23.2 24.89 122.20 5.0 124.3

2012-01-25 piges 16:36:22.8 24.90 122.23 4.0 110.2
21MH 0.4s 0.01 0.03 1.0 14.1 3.22
£ 16:07:39.2 25.32 122.37 5.6 264.7

2012-01-29 o 16:07:39.6 25.35 122.17 4.2 257.9
F3IE 0.4 s 0.03 0.20 1.4 6.8 20.38
ERC) 10:54:22.6 24.67 122.66 5.6 116.1

2012-02-04 bict 10:54:21.3 24.66 122.75 4.6 94.2
218 1.3 s 0.01 0.09 1.0 21.9 9.16
ERC) 12:45:59.4 25.04 121.69 4.9 143.8

2013-10-11 i 12:45:58.0 24.98 121.79 4.2 124.7
Z8 1.4s 0.06 0.10 0.7 19.1 12
SR 15:36:2.4 24.87 121.93 4.5 89.5

2013-11-21 ik 15:36:2.8 24.91 121.92 3.9 75.7
218 0.4 s 0.04 0.01 0.6 13.8 5
B 02:49:40.5 25.38 122.95 5.8 226.6

2014-01-07 i 02:49:41.4 25.41 122.76 5.0 231.1
B 0.9 s 0.03 0.19 0.8 4.5 19
B 08:02:16.2 22.14 121.65 4.2 120.6

2017-05-06 figess 08:02:15.6 22.08 121.78 3.7 87.5
1A 0.6 s 0.14 0.13 0.5 33.1 15
ERC) 00:44:0.3 24.92 122.11 4.4 97.0

2017-07-26 Fioys 00:43:58.8 24.84 122.06 3.7 79
218 1.5 s 0.08 0.05 0.7 18 10
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Table 3 The comparison of positioning results between the simple type and that of Chinese Taiwan

H BRI RERZG - HE/C) ZRE/ () R/ M. RIS /km B HZEE /km

RG] 22:47:49.1 24.95 122.17 5.5 125.4

2009-11-15 ke 22:47:47.8 24.88 122.13 4.6 8.3
218 1.3 s 0.07 0.04 0.9 117.1 8.77
=) 07:03:00.8 24.93 122.63 4.8 125.2

2010-04-04 ik 07:02:59.7 24.87 122.65 3.4 20.0
24 1.1s 0.06 0.02 1.4 105.2 6.97
=R 08:41:19.5 24.70 122.61 5.8 113.6

2010-07-09 pigess 08:41:17.8 24.69 122.56 5.2 7.5
21H 1.7 s 0.01 0.05 0.6 106.1 5.17
ERE] 14:43:26.0 24.99 122.07 4.5 119.3

2010-10-12 pingess 14:43.24.3 24.96 122.10 3.3 7.5
XY 1.7 s 0.03 0.03 1.2 111.8 4.5
RG] 21:01:25.9 24.89 121.88 4.3 113.8

2011-03-05 bict 21:01:24.2 24.93 121.88 3.2 5.7
ZE 1.7 s 0.04 0.00 1.1 108.1 4.45
ERC) 23:00:24.3 22.06 121.64 4.7 114.7

2011-07-26 P 23:00:21.9 22.14 121.63 4.1 5.0
%ME 2.4 s 0.08 0.03 0.6 109.7 8.96
=) 11:23:43.8 25.31 123.16 6.3 215.8

2011-10-30 gk 11:23:39.6 25.07 123.49 5.2 10.4
28 4.2 s 0.24 0.33 1.1 205.4 42.6
SR 16:36:23.2 24.89 122.20 5.0 124.3

2012-01-25 piges 16:36:21.3 24.84 122.23 3.8 10.2
21MH 1.9 s 0.05 0.03 1.2 114.1 6.33
£ 16:07:39.2 25.32 122.37 5.6 264.7

2012-01-29 o 16:07:38.2 24.97 122.55 4.2 05.9
F3IE 1.0 s 0.35 0.18 1.4 258.8 42.93
ERC) 10:54:22.6 24.67 122.66 5.6 116.1

2012-02-04 bict 10:54:20.7 24.63 122.69 4.5 14.2
218 1.9s 0.04 0.03 1.1 101.9 5.38
ERC) 12:45:59.4 25.04 121.69 4.9 143.8

2013-10-11 i 12:45:57.8 24.98 121.72 3.8 5
Z8 1.6 s 0.06 0.03 1.1 138.87
ERC 15:36:2.4 24.87 121.93 4.5 89.5

2013-11-21 picyes 15:35:59.5 24.86 122.01 3.8 10
218 2.9 s 0.01 0.08 0.7 79.5 8
SR 02:49:40.5 25.38 122.95 5.8 226.6

2014-01-07 ficyes 02:49:41.4 25.08 122.91 4.9 10
B 0.9 s 0.3 0.04 0.9 216.6 34
B 08:02:16.2 22.14 121.65 4.2 120.6

2014-05-06 figess 08:02:14.0 22.20 121.76 3.5 12
1A 2.2 s 0.06 0.11 0.7 108.6 13
ERC) 00:44:0.3 24.92 122.11 4.4 97.0

2014-07-26 Fioys 00:43:59.3 24.85 121.97 3.3 10
A 1.0 s 0.07 0.14 1.1 87 16
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