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Influence of Using Taiwanese Stations in the Fujian Network on the
Location Accuracy of Intermediate and Deep Focus Earthquakes

DUAN Gang

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

Abstract: Focal depth is an important parameter in seismic studies, seismotectonics, seismic risk
assessment, and seismic event identification. Its accuracy has an effect on the understanding of
focal processes, fault tectonics, and stress fields. Depth from the epicenter to the source of an
earthquake is defined as its focal depth and is divided into three categories, i.e., less than 70 km,
between 70 km and 300 km, and greater than 300 km called shallow, intermediate, and deep
earthquakes, respectively. Because tectonic plates push into each other, the activities of interme-
diate and deep earthquakes reflect the driving forces of these plates. Northeastern offshore Tai-
wan is an active earthquake region because of its location where the Eurasian and Pacific plates
meet. Some intermediate and deep earthquakes have seismic phases that are different from shal-
low earthquakes. Therefore, finding a fast and accurate method for locating intermediate and deep
earthquakes is of great importance for rapid earthquake reporting. The Fujian network monitors
earthquakes in the Taiwan region. Better seismic parameters in the location methods used for in-

termediate and deep focus earthquakes would directly affect rapid earthquake reporting. The Fu-

jian network has access to 16 Taiwanese stations. This paper uses the method in MSDP an
interaction analysis software in JOPENS, to locate the same earthquake twice (using the Taiwan

stations or not). The results are compared with data on Taiwan’s official website to identify
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appropriate methods for locating intermediate and deep focus earthquakes in the Taiwan region.

Finally, we analyze the feasibility of using the Taiwan stations to produce rapid earthquake

reports and provide operating methods and recommendations.

Key words: Taiwan of China; intermediate and deep focus earthquakes; location accuracy; Tai-

wan stations; earthquake rapid report
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Table 1 Comparison between location results using LocSAT and in Chinese Taiwan (Not using the Taiwan stations)
H i B K R K RE % /() ZRE/ () RIRIRIE /km RHEE M EPMHZERE/km
SR 12:45:59.4 25.04 121.69 143.8
2013-10-11 — 19.5 14
fipzs 12:45:57.9 24.98 121.81 124.3
B 21:55:42.8 24.81 121.97 74.7
2013-11-12 - 74.7 11
i 21:55:40.7 24.77 122.07 0.0
[ERES 15:36:2.4 24.87 121.93 89.5
2013-11-21 = 19.7 9
by 15:36:1.2 24.90 122.01 69.8
B 04:29:15.7 22.64 121.21 64.4
2013-12-25 - 46.2 13
i 04:29:15.0 22.74 121.15 18.2
B 22:52:52.7 24.64 121.85 72.4
2013-12-26 = 71.4 6
Eicy 22:52:49.6 24.66 121.80 1.0
ail 02:49:40.5 25.38 122.95 226.6
2014-01-07 - 16 16
fipcs 02:49:40.6 25.41 122.79 242.6
B 08:02:16.2 22.14 121.65 120.6
2014-05-06 = 50.6 16
Gicy 08:02:18.2 22.28 121.62 70.0
& 03:49:13.1 24.50 121.97 61.8
2014-06-18 - 5 16
i 03:49:14.5 24.55 121.82 56.8
B 20:26:14.6 24.71 122.61 97.4
2014-06-22 = 26.6 5
e 20:26:13.9 24.70 122.66 70.8
B 11:46:7.5 22.23 121.46 85.6
2014-08-06 - 13.4 14
pipes 11:46.8.7 22.31 121.36 72.2
B 00:44:0.3 24.92 122.11 97.0
2014-07-26 = 24.8 14
Gy s 00:44:0.9 24.87 121.98 72.2
%X 2 HypoSATHIHEESZTEMLERML(RERAETEE)
Table 2 Comparison between location results using HypoSAT and in Chinese Taiwan (Not using the Taiwan statons)
H it B R IR K=t %) /() ZRE/() RUIRRE /km B E 2 BPHEEE/km
B 12:45:59.4 25.04 121.69 143.8
2013-10-11 - 19.1 12
i 12:45:58.0 24.98 121.79 124.7
B 21:55:42.8 24.81 121.97 74.7
2013-11-12 = 64.7 14
by 21:55:39.3 24.75 122.09 10.0
SR 15:36:2.4 24.87 121.93 89.5
2013-11-21 - 13.8 5
i 15:36:2.8 24.91 121.92 75.7
B 04:29:15.7 22.64 121.21 64.4
2013-12-25 = 2.3 15
Gy 04:29:17.0 22.75 121.13 62.1
ail 22:52:52.7 24.64 121.85 72.4
2013-12-26 = 59.4 4
figcs 22:52:51.5 24.65 121.81 13.0
B 02:49:40.5 25.38 122.95 226.6
2014-01-07 = 4.5 19
et 02:49:41.4 25.41 122.76 231.1
B 08:02:16.2 22.14 121.65 120.6
2014-05-06 = 111.9 15
fipes 08:02:15.6 22.08 121.78 8.7
B 03:49:13.1 24.50 121.97 61.8
2014-06-18 = 3 6
Eicy s 03:49:13.7 24.52 121.91 64.8
&5 20:26:14.6 24.71 122.61 97.4
2014-06-22 — 16.8 2
fipes 20:26:14.5 24.72 122.60 80.6
B 11:46:7.5 22.23 121.46 85.6
2014-08-06 = 13.6 18
e 11:46:8.9 22.33 121.32 99.2
s 00:44:0.3 24.92 122.11 97.0
2014-07-26 — 24.8 10
figzs 00:43:58.8 24.84 122.06 72.2
42 FEFHAEZERWEEM ST AT R AR B 3 598 B 5, R LocSAT
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Table 3 Comparison between location results using LocSAT and in Chinese Taiwan (Using the Taiwan station)

H 1 B R IR KRzt Z SR/ (%) ZRE/ () R E /km RN ZME R/ km

SR 12:45:59.4 25.04 121.69 143.8

2013-10-11 - 1.3 4
i 12:45.58.8 25.01 121.71 142.5
[ERES 21:55:42.8 24.81 121.97 74.7

2013-11-12 = 10.6 10
Einy 21:55:41.4 24.82 122.07 85.3
B 15:36:2.4 24.87 121.93 89.5

2013-11-21 = 7.2 2
i 15:36:2.5 24.89 121.93 96.7
B 04:29:15.7 22.64 121.21 64.4

2013-12-25 = 14.4 6
A 04:29:14.3 22.60 121.25 78.8
ais 22.52.52.7 24.64 121.85 72.4

2013-12-26 - 5.5 11
pigcs 22:52:53.7 24.70 121.76 66.9
B 02:49:40.5 25.38 122.95 226.6

2014-01-07 = 14.7 4
e 02:49:38.7 25.36 122.98 241.3
Bis 08:02:16.2 22.14 121.65 120.6

2014-05-06 L 0 17
fipcs 08:02:17.8 22.24 121.53 120.6
B 03:49:13.1 24.50 121.97 61.8

2014-06-18 = 15.6 6
Einy 03:49:11.7 24.48 122.03 77.4
&5 20:26:14.6 24.71 122.61 97.4

2014-06-22 — 4.8 4
pipes 20:26:13.7 24.71 122.65 102.2
ERES 11:46:7.5 22.23 121.46 85.6

2014-08-06 = 4.1 8
by s 11:46:6.2 22.16 121.48 89.7
s 00:44:0.3 24.92 122.11 97.0

2014-07-26 — 2.2 10
fipzs 00:44:0.2 24.93 122.01 99.2

4.2.2 HypoSAT & i SAT J5ik i 45 R S50 5 & 00 o 45 28

SEAT RS AR I 3 0 T B A L R Hypo- M L (R 4).
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Table 4 Comparison between location results using HypoSAT and in Chinese Taiwan (Using the Taiwan stations)

H i B4l A R KR % g4/ () ZRE/ () BIRIRIE /km RWGHE LM EhMZEEE/ km

[ERES 12:45:59.4 25.04 121.69 143.8

2013-10-11 — 0.6 4
fipzs 12:45.58.8 25.07 121.71 143.2
B 21:55:42.8 24.81 121.97 74.7

2013-11-12 - 60.4 12
i3 21:55:42.8 24.88 121.88 14.3
B 15:36:2.4 24.87 121.93 89.5

2013-1121 = 1.9 4
finga 15:36:2.3 24.91 121.93 87.6
ais 04:29:15.7 22.64 121.21 64.4

2013-12-25 - 16.4 20
i 04:29:17.3 22.78 121.08 80.8
B 22:52:52.7 24.64 121.85 72.4

2013-12-26 = 4.2 17
Gy 22:52:54.3 24.72 121.71 76.6
B 02:49:40.5 25.38 122.95 226.6

2014-01-07 — 1.5 8
pigcs 02:49:40.3 25.37 122.87 228.1
B 08:02:16.2 22.14 121.65 120.6

2014-05-06 = 9 2
Gicy 08:02:15.6 22.15 121.67 129.6
ERe 03:49:13.1 24.50 121.97 61.8

2014-06-18 - 11.9 5
i 03:49:12.2 24.47 122.01 73.7
B 20:26:14.6 24.71 122.61 97.4

2014-06-22 = 15.9 13
Cioy s 20:26:12.4 24.69 122.74 113.3
ZRe 11:46.7.5 22.23 121.46 85.6

2014-08-06 — 0.9 9
A g 11:46:6.3 22.15 121.44 86.5
B 00:44:0.3 24.92 122.11 97.0

2014-07-26 3.3 19

Binys:s 00:44:1.3 24.94 121.92 93.7
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Table 5 The deviation analysis of epicenters and focal depths obtained by different methods

R 22 40 BT R 22 90 7
7 v AT 2 185 2 0 LT 2 7% £ 36 A 28 2 9 CL T 29 2 0
THE RS OTMG% WMERE OPHIRE RREGZ OPHIRE b2
LocSAT 12.18 3.95 7.45 4.32 33.45 23.71 7.31 5.66
HypoSAT 10.91 5.89 10.27 6.39 30.35 34.31 11.45 17.28
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