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No. Date (yyyy/mm/dd) Time (hh:min:ss) Long. (°E) Lat. (°N) Depth (km) Strike (°) Dip(°) Rake(°) Mw MR (percent)

1 2014/11/01 05:44:48 121.4 23.7 16 91 45 150 3.7 69.6
2 2014/10/28 23:16:53 1205 233 6 313 78 9 35 61.1
3 2014/10126 04:47:02 122.3 247 76 91 33 147 4.5 75.9
4 2014/10/23 00:53:41 120.7 237 16 236 32 146 3.5 64.8
5 2014/10/07 18:08:11 121.6 23.7 36 22 63 71 47 789
6 2014/09/29 16:44:17 1215 215 36 63 54 79 4.1 62.3
7 2014/09/29 11:16:28 1217 244 16 40 25 -72 35 64.0
8 2014/09/26 11:44:36 121.6 23.8 36 47 40 106 4.0 69.4
9 2014/09/25 21:49:51 1217 24.6 46 214 55 36 3.7 1.7
10 2014/09/25 10:35:03 121.3 22.8 16 61 26 88 49 70.9
11 2014/09/24 01:01:15 121.8 243 6 166 65 -56 34 65.0
12 2014/09/20 21:14:04 121.5 23.6 36 6 70 57 43 67.7
13 2014/09/10 20:54:04 123.0 239 36 119 88 10 42 61.0
14 2014/09/10 05:12:31 122.1 244 26 28 32 -44 42 67.7
15 2014/09/05 15:18:35 122.0 23.7 26 326 71 2 4.0 61.0
16 2014/09/04 10:15:35 120.6 232 46 333 86 -10 3.6 56.8
17 2014/09/04 01:22:40 121.4 23.6 26 121 49 148 33 72.0
18 2014/08/30 07:44:30 1214 233 16 16 63 76 33 73.7
19 2014/08/27 00:21:22 120.9 232 6 12 46 -15 3.0 63.1
20 2014/08/26 11:40:08 121.1 22.3 36 126 85 15 3.6 63.7
21 2014/08/25 16:53:52 1214 23.6 26 225 27 168 35 76.1
22 2014/08/15 02:03:24 120.8 21.7 16 229 51 -54 4.0 61.9
23 2014/08/14 23:49:26 120.8 21.8 16 349 72 75 34 71.9
24 2014/08/14 20:23:01 120.8 21.8 16 215 20 138 4.5 67.4
25 2014/08/11 18:35:55 120.9 232 6 5 53 -6 3.1 61.6
26 2014/08/06 03:46:05 121.5 22.1 96 189 19 12 4.6 1.4
27 2014/07/28 10:14:03 121.0 223 26 165 48 -7 4.0 69.9
28 2014/07/02 02:52:11 121.9 245 16 112 56 -29 34 67.6
29 2014/07/01 23:21:31 122.0 244 36 20 78 120 39 76.1
30 2014/07/01 23:02:06 122.0 244 36 121 36 19 4.0 70.6
31 2014/06/28 18:17:22 121.8 243 26 51 70 109 34 70.1
32 2014/06/26 02:05:53 1212 23.7 16 157 45 -45 34 69.5
33 2014/06/25 17:06:52 120.8 23.7 46 297 T4 -67 3.8 67.0
34 2014/06/25 09:31:58 121.0 23.8 36 190 60 85 35 74.9

35 2014/06/24 17:34:32 121.4 233 16 17 71 89 33 72.5
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4 2014/03/26 16:12:07 1214 233 16 16 68 1 34 88.4

75 2014/03/26 12:23:57 1214 233 16 17 68 74 3.6 90.4
76 2014/03/26 09:43:21 1214 233 16 23 76 79 34 69.8
77 2014/03/19 12:19:27 122.3 24.0 26 60 81 85 5.5 62.7
78 2014/03/17 13:12:57 122.6 24.0 36 290 14 131 5.1 63.078
79 2014/03/14 08:14:14 121.1 223 26 157 i 35 39 66.5
80 2014/03/12 13:16:06 1214 23.5 16 85 49 126 3.1 714
81 2014/03/08 12:06:29 1209 22.6 16 36 87 29 3.6 68.6
82 2014/03/04 16:02:41 120.8 232 46 340 78 -16 4.0 72.6
83 2014/02/21 20:25:17 121.6 24.1 56 159 25 -14 4.7 86.8
84 2014/02/16 22:28:54 120.5 23.6 16 169 73 -15 33 56.4
85 2014/02/15 16:14:19 120.7 23.1 16 169 67 79 38 80.7
86 2014/02/14 23:31:42 120.6 22.6 26 307 52 -43 38 71.1
87 2014/02/11 16:31:02 121.7 25.1 16 38 70 4 3.8 715
88 2014/02/07 17:39:31 121.1 24.7 6 124 84 176 3.0 67.5
89 2014/01/29 02:26:54 1214 233 16 36 58 97 3.2 60.4
90 2014/01/29 02:14:51 1214 233 16 25 i 103 4.0 87.6
91 2014/01/25 03:16:11 121.5 23.8 16 81 53 123 4.2 71.5
92 2014/01/24 01:43:19 1214 239 16 112 37 -29 3.5 71.2
93 2014/01/23 22:51:39 122.5 24.5 66 162 71 -14 43 60.0
94 2014/01/23 12:41:54 1214 23.7 16 83 49 133 3.7 729
95 2014/01/22 16:28:39 121.4 23.7 16 102 27 152 3.7 61.4
96 2014/01/16 20:40:36 122.4 24.7 126 32 43 129 4.1 60.2
97 2014/01/14 23:06:43 121.1 229 16 110 83 155 4.0 67.7
98 2014/01/14 19:50:05 121.1 229 16 108 82 170 44 66.0
99 2014/01/14 18:38:13 121.1 229 16 199 70 -1 4.6 67.1
100 2014/01/14 16:44:27 121.0 23.8 6 352 31 36 4.1 82.2
101 2014/01/06 18:50:05 122.3 249 136 356 39 178 4.7 734
54

Lee, S.J., W. T. Liang, H. W. Cheng, F. S. Tu, K. F. Ma, H. Tsuruoka, H. Kawakatsu, B. S. Huang and C.
C. Liu, 2013. Toward real-time regional earthquake simulation I: Real-time Moment Tensor

monitoring (RMT) for regional events in Taiwan, Geophys. J. Int., doi: 10.1093/gji/ggt371.
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Abstract

Taiwan Island is located on an active orogenic belt where the Philippine Sea plate
converges toward the Eurasian plate with a speed of 8.2 cm per year. This rapid
convergence induced dramatic crustal deformation, very active faults and high seismic
activity over the past few years in Taiwan, and brought many earthquake disasters. In
order to better understand the distribution of active faults in Taiwan, to conduct
post-seismic planning, and to reduce future earthquake damage, the geological survey of
the near-epicenter area after the large earthquake is crucial. On 31th October of 2013, an
earthquake with magnitude 6.4 occurred around the Ruisui Township, Hualien County
in eastern Taiwan. We carried out geological surveys of the epicenter area after the main
shock but no co-seismic surface rupture has been found.

Through the morphology analyses, we observe many triangular facets along the
eastern flank of the Central Range. These triangular facets can be divided to 3~5 stages
which represent different uplift events. A complete geomorphic analysis has been
applied for the terrain from Mukua River to Tanan River to obtain the concavity index,
steepness index and normalized steepness indices to check the relative uplift rate of
different region. According to our field investigation, there are many normal faults in
the near surface strata. Some of these reverse faults event roll back to form the normal
faulting when extending close to the surface. Combining the morphologic analysis, field
observation and the distribution of earthquakes, we conjecture the Ruisui Fault is
reverse in depth and rollbacks to normal fault in shallow. It can also explain why the

Central Range Fault is so unclear on the field.
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Taiwan Active Faults and Seismicity (1991.1 - 2002.7)
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Taiwan is situated in the western portion of the circum-Pacific seismic belt. The
collision between Eurasian and Philippine Sea plates in the east coastal region and the
two subduction zones off the east and south coasts lead to frequent earthquakes, some of
them causing significant damages to the society. Therefore earthquake hazard mitigation
has always been an important task for the earth science community. After the occurrence
of large earthquakes, rapid report of earthquake information, including the earthquake
location, magnitude, focal mechanism, the fault-plane orientation, and the
spatial-temporal slip distribution, etc., is crucial not only for the seismotectonic studies
but also for disaster relief and for the demands of the society and news organizations for
information dissemination. In the past few years, with the support of the Central
Weather Bureau, we have established an automatic system for near real-time
determinations of focal mechanism solutions of point sources, the identification of
actual rupture planes and average finite rupture models. In the current project we will
develop the capability of real-time automatic inversions of source slip distributions for
moderate and large earthquakes in three-dimensional structural model. These more
accurate and detailed earthquake information will be helpful for quick assessment of
hazard distribution and seismic potential, and for disaster relief deployment

immediately after damaging earthquakes.



3

P

%—’%‘7“5'11&5"?/4/4% ﬁ/pfrviﬁg‘?aaqﬁiﬂﬂ Lﬂ']?;i 4.4%;?40&_
PREFIMERBAREEE RAERESNY 0 RABHE RRERDE L
—ﬁiﬂﬁ%%’?W?Hﬁ¥%W?ﬁﬂ%@im@ﬁ\@J%mﬁﬁﬁ%w’
TR F gp 5l Az e %‘&hfﬁ_%;ﬁp o i MEM S AF R R AB T AP TaE
7 - 1 2" Zhu & Helmberger (1996)4= Zhu & Ben-Zion (2013)mgCAP ZE ) H
RAAA KR E - AFREETRRBFfE ,u’xéi A EFTAFRE R
FAE o i eS oy LAF imﬁiﬁﬁﬁﬁ‘]ﬁﬁ ° %F@;F s AP BRFE T A
TR EWAY pRRETY CREE RTY @‘.me 2 4 YUR T sap B BT e
AR EARY AR (K S z!)yﬁﬁ*uwﬂfﬁaﬁﬁlﬁﬂ”
L2 S W s A

AP R G RA 2 G2 R R Y TR S (CREC6 1)
PRBRRFMEFZAGO M ApdmE B Bl e A > N
Po-E - ez 2 - B Az i R #H3(Kuo-Chen et al., 2012)4rE F 3+ £ 3 257
BUEFEEY S REF RRRFHBEFZILAGO LN PR RRAFH ER
A - i BB hwde s 2 e £ B 4 3 (Kikuchi & Kanamori, 1982;
Hartzell & Heaton, 1983; Graves & Wald, 2001; Ji et al., 2002a,b) » & # 3 2. p ch-d_#-
P R T2 R A RRERS AT AR AT AT
#EREREITIE S p Btk o &19  EIRBFHEET A
WLis o B Bildeeniie G EH > I 5 iF H ih shakemovie 1 2 PGA v
PGV 4 i Bl

R LRGBS E A R 3

'%?W%ﬁﬂﬂ@ﬁmﬁﬁ%%ﬁ54’ﬁﬁﬁ*mﬁnﬁﬁ@@{%Fé
RenAEE o - BT a7 Aehfd 2y o G2 ?‘*%:Mﬂ"w‘ﬂ%%’*(ﬁf
Kikuchi & Kanamori, 1982; Hartzell & Heaton, 1983; Graves & Wald, 2001) > #3 *
PRGIFARETSSLA)FAm@F mEF - LR «Elliéls@ﬂmi#i“%
B b NG AE L AE DT o ﬂkP;‘L“ ¢ * Jietal (2002a,b)*r#& m)ai)%uﬁ‘%;
B Aw'miﬁvwz’ﬁ* POl AR NEHE BiodY 3RS
BANELS UL T Jﬁ«Lﬁ BESEE ~ 5 RaiBd Sk { 4 98 2
PRMEF o RART RERGEFHEARRNFHSEAFT oz B iRl
PlEoid od 322 arg B Na- 2 RRES BN S 54 E R Bk (USGS)
FREAAHBRMNBRRFSE SR ¥ A1 £ o

BipA RS S8 2 6 0 Jietal (2002a,b)ehRgE R F * B IRETA
A e A NPLENEEME > T NxM B> 8k > 5 B3 8k~ 92
? Fends £ D, 4% & (rake) A > ici%l R Vo s R Sl S(f) 0 Fet AT X

JUplEh e B BT L F o N 4T

-

B 3
SRS

]
4
F



u(x,t) = ifDij[cos(lg)G;(x,t, V,)+sin(4,)GS (x,£,V,)]* S, (2), (1)
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