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Aftershock observation of the 1995 Hyogo-ken Nanbu earthquake in Awaji Island :

strong motion and broad band observation

Takashi Oxumura, Hiroshi Takenaka, Sadaomi Suzuki, Tsutomu Sasatant*, Mitsuko Furumura*,

Seiji Sarro*, Takeshi Matsusamma** and Takashi Furumura***

Abstract

The 1995 Hyogo-ken Nanbu earthquake occurred on January 17 1995. The maximum
seismic intensity was seven in Kobe city and a part of Awaji island. We observed the aftershocks
at three stations in Awaji island using three strong-motion seismometers and a broad-band
seismometer from January 19 to April 4. During this period, we observed 89 events. In these
events, nine events were observed at all of the three stations. Among the nine events we
analyzed three events using integration of velocity in the time domain and amplitude spectrum
of S-wave for 5 seconds. We also analyzed amplitude spectral ratios of two events occurring in
Kobe side for 20 seconds from P-wave arrival, for 20 seconds from S-wave arrival, and S-wave
part for 5 seconds. From those amplitude spectra, we found predominant frequency around 1-
4 Hz for IWY and ABK stations, but TSM predominant frequency around 4-7 Hz. The spectral
ratio shows 3-10 times amplification, around 1-2Hz and 4-7 Hz for TSM/IWY, and around 0.9
-2 Hz and 4-7Hz for ABK/IWY. For TSM/IWY, we saw 2-5 times attenuation around 2-3 Hz.
We also report on the detailed condition of observation and some phenomenalistic analyses of

the observed events.
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Fig.1 Locations of the observation stations (@) and
the epicenter of mainshock (A).
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Fig.2 Epicenters of the observed aftershocks.
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Tablel List of hypocenter parameters for observed aftershocks. The event data exist in the station
marked with O or A.
No HfF S BE(CN) RBE(CE) %3(km) Mag. WYV IWYS TSM ABK H®KAEE Mjma
01 1/20 11:48 A 2(f#F) 4.4
02 15:38:25 34.698 135.21 10.805 2.9 O 3 (1) 3.6
03 15 :55 :53 34.487 134.89 4.998 3.4 O
04 22:54:49 34.584 135.01 4.993 2.4 O
05 1/21 00:59:28 34.717 135.26 11.165 1.6 O
06 02:16:39 34.522 134.90 0.978 3.0 O O
07 02:21:39 34.561 134.98 —0.056 2.3 O O
08 04:24:11 34.541 135.02 14.650 3.0 VAN
09 05 : 30 O
10 06:32:08 34.584 135.05 4.639 3.2 A O O 3.6
11 07 :27:05 34.555 134.90 3.752 2.7 O
12 07 246 : 58 34.555 135.02 4.986 2.9 A O
13 08 :59:09 34.552 134.96 14.639 2.5 O
14 15:32:08 34.566 135.02 13.069 2.1 A O
15 15:44:16 34.556 134.89 6.258 2.6 O
16 18:13:15 34.561 134.96 4.991 2.5 O
17 20112748 34.628 135.08 7.613 3.2 @) O O 3.5
18 20:16:15 34.589 135.00 4.996 2.1 O
19 21:12:43 34.568 135.02 8.941 3.2 O O O 4 (JLIKHT) 4.1
20 22 .57 :55 34.578 134.98 4.764 1.9 O
21 23:41:23 34.558 134.97 4.457 3.2 O O O
22 23:53:32 34.528 134.97 —0.013 3.2 O O
23 1/22 02:23:37 34.543 134.95 12.453 2.3 O
24 05:16:56 34.660 135.10 16.219 2.8 O O
25 09:24:06 34.535 134.95 0.039 2.1 O
26 10:25:10 34.524 134.90 3.461 3.2 O O O O
27 10 1 33 :55% 34.838 135.31 16.903 2.5 @) O
28 10:53:27 34.588 135.78 15.103 1.7 O
29 11:34:27 34.568 135.01 14.073 2.4 O
30 12:23:06 35.079 136.55 3.530 3.0 O O O O 2 (LERET) 3.8
31 14:04:27 34.439 134.87 10.742 2.7 O
32 17:01:10 34.560 134.99 4.992 3.0 O O O
33 1/23 00:33:05 34.553 134.97 3.020 3.4 O O O 4 (FLIKHT) 4.2
34 02:14:29 34.559 135.02 13.518 3.0 O O O 2 (ALHHET) 3.5
35 03:04:23 34.571 135.03 5.706 1.7 O O
36 04:44:05 34.541 134.92 3.875 2.7 O
37 06 :02:28 34.513 134.91 19.675 3.5 O O O O 3(ILYKHT, #F) 4.5
38 09 :16: 44 34.542 134.90 3.180 2.4 O
39 09:24:10 34.541 134.93 11.431 2.6 O
40 13 : 05 o O
41 15:21:54 34.565 134.99 4.994 2.7 O O
42 214411 34.887 135.10 29.789 3.2 O O O 3 () 4.3
43 1/24 00:48:17  34.554  135.10 4.993 2.6 O
44 02:42:53 34.583 135.01 4.996 2.2 O
45 02:53:29 34.739 134.37 —0.006 3.1 O
46 03:49:07% 34.045 134.61 35.460 4.4 O O 3 (1) 3.6
47 1/25 16:58:28% 34.434 134.73 8.240 3.5 O 4.2
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Tablel (continued)

No Hft B M BECN) BECE) ¥3(km) Mag IWYV IWYS TSM ABK SKEE Mva
48 18:17:51  34.426  134.81 19.249 2.6 O
49 22:27:33 34561  134.97 12.579 2.7 O
50 23:06:00  34.557  134.97 298 33 O O O 3 (FLIKHT) 3.6
51 23:15:57  34.783  135.32 13611 34 O O O O 4/ 7
52 23:44 e
53 1/26 01:08:04 34.536  134.94 4.985 2.7 O 1 (JLIKHT) 2.7
54 02:58:38  34.558  134.95 19.298 2.9 O 1(#F) 3.1
55 08:14:50  34.562  134.95 2.843 2.6 O 1(dt¥HT) 3.0
56 08:34:50  34.579  135.02 4990 29 O O O 1(tykET, #F) 3.2
57 08:41:01  34.543  134.90 4.991 2.6 O 1 (ALIEHET) 2.9
58 10:08:29  34.545  134.91 3.135 2.7 O O 2 (FLIKHT) 2.8
59 11:26:07  34.580  135.01 4.995 2.2 O
60 14:29:59  34.516  134.92 3.642 2.7 O 1 (dEERHET)
61 20:09:59  34.549  134.97  —0.030 2.4 O 2 (L HT) 2.8
62 1/27 08:16:31  34.603  135.05 13.754 3.3 O 1(dbkHT, #F) 3.5
63 17:41:08  34.514  134.91 13.325 3.3 O O 3.3
64 20:01:13  34.542  134.96 4.996 3.0 @) 1 (dL¥EHT) 3.1
65 1/30 14:43:36  34.545  134.91 3.142 3.2 O 2 (LIRET) 3.3
66 1/31 01:43:50  34.546  134.91 4.947 3.4 O O 3 (FLIkHT) 3.7
67 11:36:32  34.546  134.90 3.115 2.7 O 2 (JL3KHT) 2.9
68 2/01 23:30:13  34.460 134.86 —0.398 2.3 O
69 2/02 16:04:19  34.583  135.05 12802 34 O O O O
70 16:19:27  34.683  135.15 17242 34 O O O O
71 2/03 04:36:24  34.690  135.19 10.128 3.1 O
72 14:18:31  34.549  134.97 4.993 2.9 O
73 23:35:29  34.593  135.04 4.645 2.9 O
74 2/04 16:09:58  34.530. 134.90 —0.012 3.3 O O
75 19:38:00  34.520  134.90 16.449 3.2 O O
76 2/05 10:32:08  34.523  134.91 149299 33 O O O O
77 2/06 03:45:34  34.571  135.00 4989 29 O O
78 2/07 08:14:24  34.449  134.84 8.731 3.1 O
79 08:22:00 34.446  134.82 8.878 2.6 O
80 2/08 15:40:32  34.628  135.10 4.995 3.2 O 3.4
81 2/10 15:19:48  34.562  135.05 4.994 2.9 O 3.1
82 2/15 14:44:27  34.510  134.92 11.047 3.0 O O 3.3
83 2/17 03:09:32 34.398  134.78 18/562 3.0 O 3.1
84 2/18 05:49:07  34.539  134.98 3.217 3.2 O 3.3
85 21:37:33  34.413  134.80 20.420 3.8 O O 4.9
86 2/19 20:27:15  34.545  134.93 3.175 3.3 O
87 2/25 12:59 O A O O
88 3/02 06:23 O A O
89 3/07 16:20 O
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Appendix-3

e OEBFRBEREFHXT (R1) CRLLEBRBRL VBES X L, KB XEHREBIZA
FLfediz, Appendix &€ LTI ZWRELTHBL., FC— 113 HiraTA et al. (1995), FC—
2 I3KHRT (19958, 1995b) TH 5.

RC—1 V7 FERERERHMERSMBESTRES V-7 &k 2 BEER
Table C—1 List of hypocenter parameters by Japanese University Group of the
Urgent Joint Observation for the 1995 Hyogo-ken Nanbu Earthquake.

B 535 BE(CN) BECE) #&((km) Mag. #10No.

EHAHH ®s®

95 01 27 20 01 13.2 34.53997 134.93915 11.629 1.6 64
95 01 30 14 43 36.1 34.54241 134.89421 0.749 3.2 65
95 01 31 01 43 20. 34.54502 134.89629 1.042 3.2 66
95 01 31 11 36 32. 34.54684 134.89917 1.594 2.6 67
95 02 01 23 30 13. 34.43513 134.87179 1.430 2.6 68
95 02 02 16 04 19. 34.58773 135.04048 5.724 3.2 69

95 02 02 16 19 28. 34.70276 135.15237 17.834 4.5 70

8

6

6

9

0
95 02 03 04 36 24.1 34.70853 135.18524 11.740 3.9 71
95 02 03 14 18 31.7  34.55219 134.94725 8.153 3.0 72
95 02 03 23 35 29.5  34.59443 135.03506 6.455 3.1 73
95 02 04 16 09 57.7  34.52367 134.86322 2.150 3.3 74
95 02 04 19 38 0.2 34.52525 134.88357 12.783 3.7 75
95 02 05 10 32 8.3  34.53114 134.88297 12.350 3.5 76
9502 06 03 45 34.5  34.57320 134.99143 5.854 3.0 7
95 02 07 08 21 59.6  34.44277 134.81932 2.280 2.8 79
95 02 08 15 40 32.4  34.63574 135.09592 10.232 3.2 80
95 02 10 15 19 48.8  34.56076 135.04271 5.738 3.0 81
9502 17 03 09 33.2  34.43534 134.81482 1.486 3.1 83
9502 18 0549 7.5  34.53791 134.87473 1.213 3.0 84
95 02 19 20 27 15.7  34.54075 134.88937 -9.006 3.4 86
95 02 25 12 59 20.8  34.54116 134.99421 14.578 3.3 87
950302 0624 6.2  34.53157 134.97833 9.145 3.4 88
95 03 07 16 20 26.2  34.56787 134.98763 6.687 2.5 89

*R1LVBFEREOEERZEV. 3HOT—FIOWTHEEMET, $HBEEOTENE
by,
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Table C—2 List of hypocenter parameters by the

WS IC 117 5 19954 SR R R ER IR D RERELH

Japan Meteorological Agency.

Bt WA BECN) &E(CE) &2 (km) Mag. 10 No.
2/02  16: 04 34.6 135.0 10 4.1 69
16 1 19 34.7 135.1 20 4.2 70
2/03  04:36 34.7 135.2 20 3.7 71
14 118 34.5 134.9 10 3.1 72
23:35 34.6 135.0 10 3.3 73
2/04 16:10 34.5 134.9 20 3.7 74
2/05 10:32 34.5 134.9 10 3.6 76
2/06  03:45 34.6 135.0 10 3.2 77
2/07 08:14 34.5 134.8 10 3.4 78
2/08  15:40 34.6 135.1 10 3.4 80
2/10  15:19 34.6 135.0 10 3.1 81
2/15 1444 34.5 134.9 10 3.3 82
2/17  03:09 34.4 134.8 10 3.1 83
2/18  05:49 34.5 134.9 10 3.3 84
21:37 34.26 134.49 17 4.9 85
2/19  20:27 34.5 134.9 10 3.5 86
2/25 12:59 34.5 135.0 20 3.7 87
3/02  06:24 34.5 135.0 10 3.7 88
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