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Fig 2. The spatial and temporal distribution of 1994-2006 strong earthquakes with magnitude above 6. (a)

A
=

YRR Z<30km 2 58 - (D)EIFEE

The shallow strong earthquakes with depth below 30 km. (b) The deep strong earthquakes with
depth above 30 km,

_37—



-70

300 200

20" 120"

(a)
S
20061226M8.9
1

T 20060401M6.2

(U Q

- ¥

z

>g 20060415M6 0

o' o~ 3

Z 5.0

o
2006/01/01 2006/05/01 2006/09/01 2006/12/31

(c)

32006 47 H78% 2 2RSSR RIS R B (o) SR8 S SR U BRI Central Weather Bureau Seismic

Fig 3.

Network, CWBSN) = (b)E(EIE)EIRBIASS 6(2 58 BRSO E - (o)igH B E
SIAEE -

The characteristics of spatial and temporal distribution of 2006 earthquakes. (a) The Central
Weather Bureau Seismic Network (CWBSN). (b) The spatial distribution of seismicity (circle)

and strong earthquakes with magnitude above 6(star). (¢) The temporal distribution of daily
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Table 1. The source parameters of 149 earthquake focal mechanism solutions in 2006

No Time y z ML strkl dipl rakel strk2 dip2 rake2 type

b
2006/01/07 11:52 121.98 24.61 66 4.46 105 10 -160 355 87 -8l

2006/01/08 17:01 121.39 23.21 22 5.09 10 25 70 212 67 99

2006/01/09 10:39 121.78 24.55 68 4.18 90 55 140 206 58 42

2006/01/09 19:44 120.49 23.04 17 3.68 290 75 10 197 80 165

2006/01/14 02:4]1 121.56 23.93 6 3.3% 340 35 50 206 64 114

2006/01/22 07:07 122.30 24.00 16 4.93 65 &0 80 290 14 135

2006/01/23 04:18 122.30 24.01 19 4.87 75 70 70 302 28 133

2006/01/26 16:50 121.08 24.10 9 3.48 120 60 -150 14 64 -34

C{oo|=alen |l o fra—

2006/01/28 14:02 121.31 22.59 40 4.36 125 25 -60 273 69 -103

10 2006/01/30 01:42 121.65 24.14 35 4.14 10 65 40 260 54 149

11 2006/01/30 05:4% 121.83 24.30 12 4.09 90 25 130 227 71 73

12 2006/02/03 03:12 120.97 23.87 14 3.39 40 30 140 166 71 66

13 2006/02/05 17:04 120.95 24.35 8 3.95 0 80 -10 92 80 -170

14 2006/02/07 15:41 121.79 24.80 91 4.78 180 50 50 53 54 127

15 2006/02/12 07:11 121.78 23.87 443.94 15 50 110 165 44 68

16 2006/02/15 16:16 121.91 24.49 12 3.74 105 60 -40 218 56 -143

17 2006/02/16 00:27 121.65 23.84 43 3.85 110 10 40 340 84 98

18 2006/02/18 14:22 121.45 23.91 22 4.31 25 75 70 150 25 -142

19 2006/02/18 21:48 121,41 23.43 273,71 110 40 -70 265 53 -106

20 2006/02/23 20:19 120.98 24.05 27 4.56 g0 5 160 190 88 85

21 2006/02/24 01:55 122.22 24.77 11 5.16 90 25 -100 281 65 -85

22 2006/02/24 17:02 121.71 23.99 31 4.09 305 70 0 215 90 160

23 2006/02/24 21:39 121.94 24.42 28 4.33 160 55 90 340 35 90

24 2006/02/25 00:38 121.93 24.42 28 4.12 150 35 60 5 60 109

25 2006/03/05 17:38 120.53 23.37 123.45 230 45 140 351 63 53

26 2006/03/06 23:40 121.01 24.34 93.72 100 65 -130 343 46 -36

27 2006/03/09 04:07 120.56 23.64 10 5.07 10 63 40 260 54 149

28 2006/03/10 23:18 121.34 23.26 13 3.50 160 65 -130 43 46 -36

29 2006/03/13 05:55 122.07 24.34 28 4.57 185 80 -160 91 70 -11

30 2006/03/17 21:16 121.80 24.62 62 4,13 105 80 140 203 51 13

31 2006/03/19 01:48 120.78 24.18 25 3.49 5 45 70 212 48 109

32 2006/03/28 08:56 121.77 24.23 11 4.58 15 25 70 217 67 99

33 2006/03/29 17:30 121.90 24.47 10 4.21 20 70 160 117 71 21

I I I | | | | Y S | E Y (Y b= B | A B A I R Bl B VL1 2 bd B A B 1 B | B | WY A Bl - e B | b4 BRI ER 1 [F1 Be 1 Be B b [0l Be B BB 1 B ]

34 2006/04/01 10:02 121.08 22.88 8 5.99 0 9 - -20 9% 70 -180
35 2006/04/01 10:40 121.11 22.87 94.79 65 70 130 177 44 30
36 2006/04/01 11:10 121.08 22.87 53.26 95 70 150 196 62 23
37 2006/04/01 11:53 121.11 22.88 7 4.13 50 35 120 195 60 71
38 2006/04/01 11:58 121.07 22.80 5 3.87 300 80 -130 198 - 41 -15
39 2006/04/01 12:56 121.11 22.87 10 4.19 8 65 160 179 72 26
40 2006/04/01 14:14 121.11 22.88 9 3.61 165 85 10 74 80 175
41 2006/04/01 14:36 121.08 22.89 9 3.6l 75 40 110 230 53 74
42 2006/04/01 16:56 121.11 22.89 73.67 8 80 -160 351 70 -11
43 2006/04/01 20:38 121.11 22.90 73.94 55 50 130 182 54 53
44 2006/04/02 05:43 121.11 22.86 8 3.31 50 30 120 196 64 74
45 2006/04/02 06:31 121.11 22.87 73.56 50 30 120 19 64 74
46 2006/04/02 10:23 121.91 24.55 38 4.15 100 _ 35 50 326 64 114
47 2006/04/04 05:39 121.11 22.89 8 4.54 35 35 100 203 56 . 83
48 2006/04/04 06:48 121.12 22.93 8 4.50 100 30 150 210 67 - 44
49 2006/04/04 06:59 121.12 22.88 9 4.48 45 30 120 19] 64 74
50 2006/04/04 12:49 121.10 22.87 84.45 170 60 50 49 48 138

type: T-thrust fault; S-strike-slip fault; N-normal fault.
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Table 1. (continue)

No ; Time y strkl dipl rakel strk2 dip? rake? type

— |

X
51 2006/04/04 19:30 122.76 24.49 10 340 90 -150 250 60 0

52 2006/04/05 01:02 121.12 22.89 35 30 130 171~ 67 70

53 2006/04/05 03:35 121.12 22.93 115 58 160 217 74 31

54 2006/04/11 01:34 120.47 23.51 160 85 20 68 70 175

55 2006/04/12 01:42 121,35 22.71 220 75 -160 125 1 -16

— D

56 2006/04/15 22:40 121.30 22.86 35 20 80 226 70 94

57 2006/04/16 20:13 121.07 22.79 300 80 -140 202 51 -13

58 2006/04/18 01:26 120.34 23.42 185 60 - 70 41 36 121

59 2006/04/18 12:33 121.28 22.85 60 50 140 178 6l 48

60 2006/04/19 21:52 121.29 22.84 30 30 70 233 62 101

61 2006/04/24 00:03 121.67 24.02 25 45 80 219 46 100

62 2006/04/27 00:31 121.54 23.99 55 45 110 208 48 71

63 2006/04/28 09:05 121.61 23.99 25 10 10 292 8l 160

64 2006/05/02 18:56 120.58 23.66

b= == | f— e f—

65 2006/05/06 04:47 121.30 22.63 65 60 -170 330 81  -30

66 2006/05/12 12:35 121.06 22.76 95 65 140 205 54 21

67 2006/05/13 07:40 121.02 22.62 280 90 170 10 80 0

68 2006/05/16 00:03 121.66 23.93

e

180 50 90 0 40 90

69 2006/05/16 01:39 121.67 24.07 35 45 0 305 90 135

70 2006/05/24 20:52 121.08 22.90 355 8 -10 36 80 -175

71 2006/06/01 02:26 121.05 22.77 100 50 -170 4 82  -40

ML
8
9
0
4
5
0
7
6
8
9
2
3
2
.? 180 75 20 85 71 164
0
2
7
4
2
3
2
5
9
9
8
0
9
3

00| ~2i— O [Oh | Ln [Ln [— O[3 {Ln {00 [NO | CC | S [ |0 | OO |10 | & [ o [— jen oo | B |- oo v

0
4
2
3
4
4
5
3
0
4
1
4
0
6
8
4
5
0
5
5
7
3
2
6
2 5 9 50 275 40 180
6
9
3
6
2
9
3
3
7
2
1
6
0
2
6
9
8
9
6
9
1
5
4
6
7

e | A Lo LI For N I N L I d 1) b b o | b [ 5] [ ) b [ £] [ 7 b=l [ 90 B H ] [ 4] [ 7] 721 BT (V] [ 1 1o 115 Y L Bl [ B | 15N (] [0 [ | RS g P A E AL | PPy NI L L 2 | I 1

4.
3.
4.
6.
3.
4.
3.
3.
4.
3,
5.
3
4,
4.
4.
3.
4.
4.
4.
72 2006/06/02 08:41 121.97 24.41 35 4. 8050 20 337 75 138
73 2006/06/02 16:31 121,05 22.76 7 3.52 105 85 170 196 80 _ 3
74 2006/06/03 02:59 121.66 24.24 19 3. S0 50 100 215 41 78
75 2006706/03 08:45 120.99 22.36 11 3.
76 2006/06/03 14:04 120.26 23.05 153,86 100 85 -10 191 80 -175
77 2006/06/04 01:27 120.29 23.05_15 4.09 100 85 10 191 80 -175
78 2006/06/04 09:06 121.26 22.86 14 4, 60 50 170 156 82 _ 40
79 2006/06/04 16:06 121.27 22.85 16 3. 25 30 70 28 62 101
80 2006/06/11 08:57 120.44 23.21_ 9422 150 80 40 52 51 167
81 2006/06/12 16:14 121.64 22.25 12] 4.99 100 35 -50 234 64 114
82 2006/06/13 03:42 120.98 24.51 _73.93 205 70 0 115 90 160
83 2006/06/15 09:52 121.01 22.61__ 8 4.13 105 75 -180 15 90 -15
84 2006/06/16 21:33 120.31 22.49 31 4.07__345 75 -130 738 42 -23
"85 2006/06/23 11:14 121.08 22.91 113.87 100 65 160 199 72 _ 26
86 2006/06/23 13:46 121.09 22,91 113.81 105 70 160 202 71 _ 2l
87 2006/07/02 18:48 121.73 23.98 3 4.16 125 35 .30 240 73 -121
88 2006/07/03 21:03 121.53 23.53_323.80 _ 0 85 60 261 _ 30 170
89 2006/07/17 08:42 121.89 23.97 273.92 170 _ 55 -50 204 51 -133
90 2006/07/21 20:56 121.49 24.34 6 3.46 190 50 30 300 _ 67 -136
91 2006/07/25 22:25 121.46 23.01_153.50 340 00 _ 40 250 50 180
92 2006/07/28 07:40 122.63 23.98 21 5.98 55 65 10 321 81 155
93 2006/07/29 14:58 121.36 23.21 193.99 45 65 110 184 32 54
94 2006/07/30 15:37 120.13 24.34 27 4.06 40 50 S0 273 54 127
95 2006/08/03 21:21 120.52 23.17 153.99 30 45 90 210 45 _ 90
96 2006/08/04 17:51 121.81 24.11 103.91 100 60 160 200 73 _ 32
07 2006/08/04 23:21 121.70 23.94 213,65 10 65 60 244 38 137
08 2006/08/05 13:55 120.71 24.04 11 3.24 320 70 -140 214 53 _-25
99 2006/08/05 15:27 120.92 24.20 10 3.76 155 70 -60 276 36 -144
40487 20 50 100 185 41 73

100 2006/08/10 12:25 121.54 23.22
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Table 1. (continue)

No Time X y z ML strkl dipl rakel strk2 dip2 rake? type

101 2006/08/11 23:51 121.40 22.54 24 5.36 25 15 110 184 76 85

102 2006/08/12 18:15 120.52 22.91 16 4.19 10 90 -100 280 10 0

103 2006/08/14 18:02 121.77 24.28 12 4.19 310 80 -160 216 70 -11

104 2006/08/14 18:10 121.77 24.27 12 3.51 80 50 120 218 48 59

105 2006/08/16 05:47 121,77 24,28 12 4.32 210 60 10 115 81 150

106 2006/08/18 15:08 121.35 23.15 17 3.23 55 55 120 190 45 34

107 2006/08/20 10:44 120.60 23.75 22 3.28 60 55 130 184 31 47

108 2006/08/26 01:51 121.40 23.74 19 3.71 195 85 -60 294 .30 -170

109 2006/08/27 19:12 121.74 24.67 102 4.28 70 65 _-80 227 27 =110

110 2006/08/28 02:52 120.99 23.72 6 3.82 300 75 10 207 80 165

111 2006/09/10 05:34 120.65 22.83 14 4.11 83 60 130 206 48 42

112 2006/09/15 20:54 121.57 24.15 21 4.14 150 50 -10 246 82 -140

113 2006/09/19 13:00 121.21 24.71 9 3.66 220 85 0 130 9 175

114 2006/09/27 06:13 120.48 23.67 9 3.74 260 75 170 167 80 -15

115 2006/09/30 06:49 122.45 24.50 87 4.92 175 45 -40 296 63 -127

116 2006/10/01 06:36 121.64 24.01 24 4.94 20 20 30 262 80 107

117 2006/10/08 11:42 121.42 23.78 29 4.28 20 85 -90 200 5 -90

118 2006/10/09 00:44 121.63 24.02 25 4.30 0 60 50 239 48 138

119 2006/10/09 22:01 §21.16 24.59 73.98 295 80 -150 199 61 -12

120 2006/10/12 14:46 122.6523.96 28 5.76 50 90 40 320 50 "180

121 2006/10/21 20:34 121.70 24.01 31 3.84 70 55 150 178 66 39

122 2006/11/01 13:34 121.22 23.73 11 3.97 140 45 -80 306 46 -100

123 2006/11/06 15:31 121.96 24.16 32 4.49 295 60 -120 164 41 -49

124 2006/11/06 17:15 121.94 24.43 28 4.26 5 45 80 199 46 100

125 2006/11/06 18:39 120.21 24.24 25 4.22 ib) 60 110 199 36 39

126 2006/11/12 02:40 121,57 23.90 42 4.58 195 70 -150 94 62 -23

127 2006/11/13 22:29 122.31 23.39 31 4.86 125 30 10 33 80 170

128 2006/11/16 01:50 122.09 23.14 23 4.99 60 65 _-180 330 90  -25

129 2006/11/21 12:11 121.57 23.54 39 3.94 15 55 80 212 36 104

130 2006/11/26 19:46 121.67 24.04 48 4.59 10 65 85 202 25 101

131 2006/12/01 06:23 121.94 23.57 28 4.11 20 40 100 187 51 82

132 2006/12/01 21:42 121.42 22.65 16 4.04 40 50 130 167 54 33 .

133-2006/12/05 22:36 121.70 24.25 33 4,88 330 15 -120 181 T -82

134 2006/12/06 01:36 121.74 23.84 43 4.52 345 35 60 200 60 109

135 2006/12/14 11210 122.07 24.88 6 4.79 185 50 -120 47 48 -39

136 2006/12/17 12:53 121.34 22.80 36 3.83 315 85 60 216 - 30 170

137 2006/12/17 13:42 121.48 23.94 194.40 55 40 150 169 7N 54

138 2006/12/18 12:02 121.07 22.79 6 3.66. 200 50 -5 293 86 -140

139 2006/12/18 13:52 121.38 23.22 22 3.75 35 S0 100 200 41 78

140 2006/12/18 14:32 121.52 24.07 23 3.81 30 3 80 222 61 96

141 2006/12/19 20:44 122.32 24.82 14 4,93 195 45 -20 299 76 -133

142 2006/12/23 17:28 122.32 24.81 10 5.38 325 25 -120 177 68 -71

143 2006/12/23 21:51 121.06 22.83 11 4.00 95 80 150 191 61 12

144 2006/12/24 09:43 121.20 23.80 10 3.84 165 - 55 -80 328 36 -104

145 2006/12/24 12:19 121.26 22.95 21 3.70 0 60 -150 254 64 -34

146 2006/12/26 08:20 121.38 23.36 16 4.50 15 60 80 214 31 107

147 2006/12/27 02:30 120.38 22.04 48 5.80 55 90 170 145 80 0

148 2006/12/30 22:21 121.74 23.57 32 4,12 20 85 0 29 96 175

HC/:CO*-—](/J'ZUJZZH'—]VJH*—]Zr—]Z’—]H'—]'—]U)UJUJH-]HZZU}COCAHZ%ZUJCDCOHU}ZZ'—]HUJ*—]MZH

149 2006/12/31 01:36 121.49 23.53 27 3.82 5 70 50 253 44 150
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Fig 14. The spatiotemporal distribution characteristics of earthquake sequence of 2006 Hualien and

Henchung earthquake doublet. (a) Hualien. (b) Henchung.
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map view of lower-hemisphere focal mechanisms and aftershock distribution. (b) The profile view

of back-hemisphere focal mechanisms and aftershock distribution.
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A Review of 2006 Earthquakes in Taiwan

Yen-Ling Chen Juen-Shi Jiang Tzay-Chyn Shin
Seismological Center, Central Weather Bureau

Abstract

In review of 2006 earthquakes of Taiwan, the shallow earthquakes mainly occured in Taitung and
Yilan areas, while the deep earthquakes were concenfrated in northeastern and southern Taiwan
correlated with plate subduction structure.  The minimum magnitude of completeness is 2.0 and 2.6 , the
b value is 0.95 and 0.91 for shallow and deep earthquakes, it indicats that ratio of small magnitudes is
larger than before. According to the explosive source test, the error of seismic monitoring is about 5 km,
and the real velocity structure is higer in eastern and lower in western Taiwan than by existed model.
The focal mechanisms can be classified into 67 (45%) thrust fault, 56 (38%) strike-slip fault, and 26 (17%)
normal fault, the dominant thrust faulting is a reflection of the regional crustal stress regimes.

As to the analyses of 3 strong earthquake doublets in 2006: Taitung magnitude 6.2 earthquake
doublet in Luzon Arc, Hualien magnitude 6.0 earthquake doublet in Ryukyu Arc, and Hengchun
magnitude 6.9 earthquake doublet in Manila trench, the seismogenic area of Taitung magnitude 6.2
earthquake doublet was triggered by the magnitude 6.4 strong earthquake on December 10, 2003 with
thrust faulting focal mechanism. The seismogenic area of Hualien magnitude 6.0 earthquake doublet did
not trigger a large number of aftershocks. The seismogenic area of Hengchun magnitude 6.9 earthquake
doublet has triggered a large number of aftershocks, and formed a cluster. The first mainshock with .
normal faulting focal mechanism is located on the sourthern tip of cluster, and the second mainshock with
strike-slip faulting focal mechanism is located in the center of the cluster. The nodal plane of normal
faulting focal mechanism with strike 330 degree and dip 55 degree is correlated to the pattern of clustered
aftershocks,

Key words: earthquake doublet, focal mechanism
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