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Stress Parameter of Crustal Earthquakes Occurring in Japan
- The 2003 Miyagi-ken Hokubu Earthquake and the 2005 Fukuoka-ken Seiho-oki Earthquake -
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Characteristics of stress parameter of crustal earthquakes occurring in Japan are examined in this
paper. The target earthquakes are the mainshocks and aftershocks of the 2003 Miyagi-ken
Hokubu earthquake and the 2005 Fukuoka-ken Seiho-oki earthquake. The stress parameters are
evaluated by the Brune’s equation from seismic moment and corner frequency that are estimated
by comparing observed spectra at hard rock sites with theoretical spectra. The theoretical spectra
are calculated based on the omega-squared source characteristics convolved with propagation-
path effects. In result, we find that the stress parameter is not clearly dependent on focal depth,
but dependent on seismic moment. The stress parameter obtained here is approximately average
stress drop for a circular crack model but some intermediate value for an asperity model. Most of
the earthquakes analyzed here are assumed to approximately the crack model except the
mainshocks judging from their source sizes estimated from the corner frequencies.

Key Words: Stress parameter, Crustal earthquake, Focal depth dependency, Seismic moment
dependency
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#-2 BEHIHW-HEOE T L OWEE LB T A —X
QO03FEEHMIRILEHE AEBIOKES)

No FH B BUGERE | BRRE | D | My RE LT EIRANT A —4 A
) “) (km) M, Se Ao | Mt | MK
1 | 2002.02.13 18:54:48 | 38.762 141.143 9 | 45 |543x10™] 200 | 086 | 0.78 | 8
2 | 2002.08.24 08:22:02 | 38.248 141322 | 15 | 43 [2.84x10"] 250 | 088 | 1.18 | 5
3 | 2002.09.19 04:58:35 | 38.765 141.147 9 | 41 [597x10™] 169 | 057 | 0.63 | 10
4 | 2002.11.16 12:19:54 | 38.708 141.130 7 | 42 [453x10™]| 1.72 | 046 | 0.85 9
5 | 2003.07.26 00:13:08 | 38.430 141.167 12 | 5.6 [2.09%x10"7] 045 | 3.78 | 1.22 9
6 | 2003.07.26 05:22:05 | 38.383 141.153 | 11 | 3.6 [ 1.25x10"] 3.30 [ 089 | 0.69 | 2
7 | 2003.07.26 07:13:32 | 38.402 141.173 12 | 64 [223x10®] 026 | 7.77 | 1.46 | 8
8 | 2003.07.26 07:52:02 | 38.457 141.167 | 13 | 4.6 | 2.33x10"” | 1.84 | 2.88 | 0.53 9
9 | 2003.07.26 10:22:25 | 38.453 141.167 | 13 | 5.1 [ 1.04x10"| 1.14 | 3.06 | 0.70 | 10
10 | 2003.07.26 11:05:37 | 38.462 141.222 | 11 | 3.8 [2.70x10™] 3.00 | 1.45 | 0.62 | 8
11| 2003.07.26 11:08:04 | 38.465 141.192 | 12 | 3.7 | 2.14x10™| 2.02 | 035 | 057 | 3
12 | 2003.07.26 12:16:25 | 38.472 141.223 11 | 3.6 |1.28%x10"| 293 [ 064 | 060 | 5
13 | 2003.07.26 14:29:01 | 38.400 141.198 | 12 | 3.7 [ 2.63x10™| 236 | 0.64 | 073 | 4
14 | 2003.07.26 15:03:39 | 38.463 141.190 | 11 | 3.9 [233x10™]| 3.50 [ 1.98 | 088 | 7
15| 2003.07.26 15:41:53 | 38.482 141.200 | 12 | 3.9 [ 534x10"]| 2.04 [ 090 | 077 | 7
16 | 2003.07.27 13:20:29 | 38.475 141218 | 11 | 42 [ 1.03x10"° | 1.80 | 1.19 | 0.67 | 9
17 | 2003.07.28 04:08:05 | 38.455 141.152 | 14 | 5.1 [ 1.89x10"°[ 1.09 | 485 | 080 | 9
18 | 2003.07.30 19:11:54 | 38.425 141.197 | 12 | 3.7 | 2.67x10™| 2.60 | 093 | 1.23 7
19 | 2003.08.08 09:51:32 | 38.517 141.230 | 11 | 46 [3.13x10"° ]| 1.30 | 1.36 | 1.01 | 10
20 | 2003.08.09 02:54:51 | 38.457 141.170 | 13 | 3.8 [3.83x10™| 1.59 | 031 | 096 | 2
21 | 2003.08.12 09:27:59 | 38.493 141.180 | 12 | 43 | 1.39x10"”| 1.68 | 131 [ 0.79 | 10
22 | 2003.08.23 01:05:55 | 38.448 141.172 | 13 | 3.5 [ 9.57x10" | 3.80 | 1.04 | 0.73 3
23 | 2003.08.27 02:12:26 | 38.480 141.137 | 14 | 4.0 [ 442x10™] 260 | 1.54 | 1.12 | 10
24 | 2003.09.05 19:54:55 | 38.482 141.190 | 12 | 3.8 [2.21x10™| 2.64 | 0.81 | 0.83 7
25| 2003.10.23 14:00:38 | 38.463 141192 | 12 | 44 | 9.85x10"| 2.26 | 225 | 1.00 | 10
26 | 2003.12.12 13:44:10 | 38.463 141160 | 13 | 3.6 | 1.55x 10" ] 2.60 | 0.54 | 0.54 | 6
27 | 2004.05.23 05:06:04 | 38.373 141.123 13 | 3.7 | 1.43x10™| 2.74 | 099 | 0.57
28 | 2005.11.01 11:01:09 | 39.067 140.813 9 | 4.6 [438x10”°] 120 | 1.50 | 0.81 | 10
29 | 2006.07.06 06:11:45 | 38.390 140.742 | 11 | 43 | 1.10x10"° | 170 | 1.07 | 0.67 | 3
30 | 2007.04.0520:39:41 | 38.202 141.148 | 12 | 4.5 | 3.00x10"” | 1.56 | 226 | 1.28 | 10
31 | 2007.04.1222:50:26 | 38.198 141.147 12 | 45 [235%x10"° ]| 1.70 | 229 | 1.18 | 10
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-3 BEHIHWIZHE O i K OHEE LTEBIR AT A —4

(2005 4EAR I L PE 7GR AFER L OARES)
No. R UG | B | D | M, R LT B/ NT A —H WA

) ) (km) M, Se Ao | Mt | M
1 | 2004.09.06 10:03:37 | 33.423 130.623 | 12 | 3.7 | 2.86x10™| 243 | 081 | 1.11 | 8
2 | 2004.11.04 03:13:21 | 33.073 130.545 | 14 | 42 | 1.28x10"”| 1.66 | 1.16 | 0.81 | 6
3 | 2005.03.20 10:53:40 | 33.738 | 130.175 | 9 | 7.0 | 1.15%x10"° ]| 0.16 | 934 | 147 | 9
4 | 2005.03.20 14:32:23 | 33.797 | 130.087 | 12 | 4.5 | 3.08x10"°| 0.78 | 037 | 134 | 3
5 | 2005.03.20 15:41:25 | 33.708 | 130222 | 10 | 3.6 [ 3.79%x10"]| 1.58 | 030 | 1.55 | 2
6 | 2005.03.20 16:08:49 | 33.762 | 130.143 | 12 | 4.1 [9.83x10"]| 148 | 063 | 2.08 | 4
7 | 2005.03.20 17:43:58 | 33.733 130.188 | 15 | 3.9 | 454x10"| 204 | 076 | 1.77 | 5
8 | 2005.03.20 19:52:03 | 33.800 | 130.090 | 13 | 47 | 7.12x10"] 078 | 067 | 129 | 9
9 | 2005.03.2020:08:22 | 33.797 | 130.105 | 13 | 44 [2.13x10"]| 186 | 272 | 1.63 | 9
10 | 2005.03.2020:38:16 | 33.745 | 130.170 | 11 | 45 [420x10"| 1.13 | 121 | 194 | 9
11 | 2005.03.21 06:17:01 | 33.728 | 130.193 | 12 | 3.9 | 1.03x10"| 2.02 | 1.68 | 1.42 | 7
12 | 2005.03.21 15:37:26 | 33.783 130.097 | 11 | 42 | 130x10"°| 1.62 | 1.10 | 1.73 | 6
13 | 2005.03.2123:59:22 | 33.785 | 130.100 | 12 | 48 [942x10"| 097 | 1.70 | 1.68 | 8
14 | 2005.03.24 23:38:43 | 33.740 | 130.170 | 11 | 43 | 8.07x10™| 1.95| 1.19 | 150 | 6
15 | 2005.03.2503:43:19 | 33.722 130215 | 11 | 4.0 | 1.00x10”| 1.54 | 0.72 | 146 | 4
16 | 2005.03.2521:03:20 | 33.785 | 130.117 | 12 | 41 [ 1.76x10°| 1.79 | 2.00 | 1.54 | 8
17 | 2005.04.01 21:52:14 | 33.672 | 130318 | 12 | 43 [265x10"°| 141 | 147 | 165 | 9
18 | 2005.04.06 07:59:54 | 33.708 | 130255 | 14 | 4.1 | 486x10"| 285 | 223 | 145 | 5
19 | 2005.04.20 06:11:27 | 33.677 | 130287 | 14 | 5.8 | 1.43x10"7| 0.67 | 853 | 1.09 | 9
20 [ 2005.04.20 06:22:50 | 33.678 | 130.288 | 13 | 4.7 | 7.03x10"| 1.00 | 139 | 132 | 8
21 | 2005.04.20 06:44:52 | 33.680 | 130293 | 12 | 45 |3.83x10°| 120 | 131 | 1.04 | 8
22 | 2005.04.20 09:09:43 | 33.678 | 130283 | 13 | 5.1 | 2.12x10"| 1.01 | 433 | 141 | 9
23 | 2005.05.02 01:23:58 | 33.670 | 130320 | 11 | 5.0 | 1.51x10"| 083 | 1.71 | 139 | 9
24 [ 2005.07.05 05:10:02 | 33.742 130.123 | 15 | 42 | 1.37x10”]| 2.10 | 252 | 1.47 | 8
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