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10)

IS PB
Mw .

[° N] [° E] [km] PGA 5 PGV
1 1996/09/11 11:37 35.6355 141.2200 52.0 6.0 IS 45 45 42
2 1996/11/20 11:27 343588 141.3140 57.0 5.7 IS 9 9
3 1997/02/20 16:55 41.7568 142.8780 49.0 6.0 PB 65 65 39
4 1997/05/12 07:59 37.0575 141.2500 54.1 55 PB 48 48 36
5 1997/07/15 01:09 431163 146.2920 36.9 5.6 PB 14 14 13
6 1997/11/15 16:05 43.6632 1451180 1550 | 6.1 IS 22 22 22
7 1998/01/21 00:21 43.6012 146.9020 534 5.7 PB 13 13
8 1998/01/31 00:50 41.4602 142.0810 61.2 5.6 PB 42 37 24
9 1998/04/09 17:45 36.9420 141.0210 94.9 55 IS 51 51 46
10 | 1999/02/01 04:29 433430 147.0040 447 5.7 IS 13 13
11| 1999/05/13 02:59 429650 143.8570 1060 | 6.1 IS 50 50 50
12 | 1999/11/15 10:35 383170 1424310 461 5.6 IS 23 23 1
13 | 2000/01/28 23:21 43.0100 146.7500 58.0 6.7 IS 22 22 22
14 | 2000/06/03 17:54 35.6865 140.7500 48.1 6.1 PB 43 43 38
15| 2000/07/2103:39 36.5300 141.1200 49.0 6.0 PB 135 135 98
16 | 2000/08/16 05:21 429820 146.8760 56.4 59 IS 39 39 13
17 | 2000/08/20 02:26 43.6350 147.1760 53.8 5.6 IS 28 28 9
18 | 2000/11/14 00:57 424300 144.9500 41.0 5.6 PB 65 65 54
19 | 2000/12/05 01:47 35.8307 141.1460 34.9 5.6 PB 66 66 20
20 | 2000/12/22 19:13 444700 147.4100 1414 | 6.1 IS 29 29
21 | 2001/04/03 04:54 40.6103 141.9250 634 55 IS 113 113 72
22 | 2001/04/14 08:16 427287 1453850 47.6 55 PB 56 56 37
23 | 2001/04/27 02:49 43.0253 145.8800 80.0 6.0 IS 68 68 53
24 | 2001/08/14 05:11 40.9928 142.4400 37.7 6.4 PB 197 197 121
25| 2001/10/02 17:20 37.7258 141.8180 40.8 55 PB 127 127 46
26 | 2001/12/02 22:02 30.3955 141.2670 1215 | 6.5 IS 163 163 163
27 | 2002/01/19 18:06 437117 1473620 320 5.7 IS 26 26
28 | 2002/02/12 22:44 36.5865 141.0860 47.8 55 PB 126 126 75
29 | 2002/04/04 08:42 414710 142.0120 587 5.6 PB 132 132 65
30 | 2002/05/22 05:04 442765 146.7450 1459 | 55 IS 17 17 17
31| 2002/08/2503:41 43.0873 146.1240 44.4 6.1 PB 66 66 37
32| 2002/10/14 23:13 41.1488 142.2800 53.2 5.6 PB 153 153 109
33| 2002/11/03 12:37 38.8935 1421420 45.8 6.4 PB 154 154 106
34 | 2003/05/26 18:24 38.8000 141.6830 71.0 7.0 IS 183 183 183
35| 2003/09/26 04:50 417000 141.2000 42.0 8.0 PB 235 235 235

5
** 5
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1 Anew

log Aney = log {obs/(prex Gx S)} =ax (Xvf  Xvf )x (D-30)

@ S o
3 3 Xvf
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S
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25) 1
26) 30)
26) 27)
3 Kanno et al. (2005)"
A S A

Period L Period L
a Xvf PB IS a Xvf PB IS
PGA | 991x 10° -557 | 082 173 | PGV 3.79x 10° -211 | 072 169
5% damped accel eration response spectra 0.50 7.07x 10° -557 | 094 170
005 | 112x 10* -557 | 0.78 176 0.60 597x 10° -557 | 084 1.60
006 | 1.16x 10* -557 | 0.77 175 0.70 507x 10° -557 | 080 1.47
007 | 118x 10* -557 | 0.78 181 0.80 453x 10° -557 | 079 140
008 | 1.19x 10* -557 | 0.78 184 0.90 391x 10° -557 | 080 1.39
009 | 1.19x 10* -557 | 081 192 1.00 393x 10° -557 | 0.79 1.39
010 | 1.18x 10* -557 | 081 193 1.10 3.76x 10° -557 | 0.78 1.38
011 | 1.16x 10* -557 | 086 203 1.20 3.25x 10° -557 | 081 143
012 | 114x 10* -557 | 087 200 1.30 271x 10° -557 | 082 145
013 | 1.13x 10* -557 | 088 1.99 1.50 245x 10° -557 | 083 150
015 | 1.15x 10* -557 | 090 1.90 1.70 200x 10° -557 | 0.82 158
017 | 110x 10* -557 | 093 1.87 2.00 1.38x 10° -557 | 0.83 168
020 | 106x 10* -557 | 094 175 2.20 952x 10° -557 | 084 166
022 | 102x 10* -557 | 093 175 2.50 446x 10° 557 | 087 167
025 | 953x 10° -557 | 096 181 3.00 1.81x 10 -557 | 092 164
030 | 871x 10° -557 | 094 184 | 350 | -153x 10° -557 | 093 162
035 | 830x 10° -557 | 093 1.85 4.00 -2.80x 10®° -557 | 093 161
040 | 7.79x 10° -557 | 091 1.80 450 -157x 10®° -557 | 093 158
045 | 759x 10° -557 | 090 176 5.00 -5.90x 107 -556 | 092 157

PB IS
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(A1) (A2 A2

Al)

No.2 1992 116.
A2) 1989
A3) Fukushima, Y.: Scaling relations for strong ground motion prediction models with M2 terms, Bull. Seism. Soc.
Am., Vol. 86, 1996, pp. 329-336.
A4) Midorikawa, S., Matsuoka, M. and Sakugawa, K.; Site effects on strong-motion records observed during the
1987 Chiba-ken-toho-oki, Japan earthquake, Proc. Sth JEES, 1994, pp. E-086-E-090.

Al 30km
Kanno et al., 2005
Period Number of data Period Number of data
PGA 8150 (111) PGV 6490 (110)
5% damped accel eration response spectra 170 2.00 8137 (111)
0.05 1.00 8150 (1112) 2.20 8100 (1112)
110 1.20 8145 (1112) 250 3.00 8039 (110)
1.30 8144 (1112) 350 450 7963 (110)
1.50 8140 (1112) 5.00 7721 (101)
A2 (AD) (A2) Kanno et al., 2005
Period & b, Cz p q Period & b, C2 p q
PGA | 041 -00039 156 -055 135 | PGV | 055 -00032 -057 -0.71 177
5% damped accel eration response spectra 050 | 047 -00030 119 -091 225

005 | 039 -00040 176 -032 080 | 060 | 049 -0.0028 095 -092 230
006 | 039 -00041 18 -026 065 | 070 | 051 -0.0026 0.72 -096 241
007 | 038 -00042 19 -024 060 | 080 | 053 -0.0025 049 -098 246
008 | 038 -00042 203 -026 064 | 090 | 056 -0.0023 0.27 -097 244
009 | 038 -00043 208 -029 072 | 100 | 057 -0.0022 0.08 -093 232
010 | 038 -00043 212 -032 078 | 110 | 059 -0.0022 -008 -092 230
011 | 038 -00044 214 -035 084 | 120 | 060 -00021 -024 -091 226
012 | 038 -00044 214 -039 094 | 130 | 062 -0.0020 -040 -0.88 220
013 | 038 -00044 213 -043 104 | 150 | 064 -0.0020 -0.63 -0.8 212
015 | 039 -00044 212 -053 128 | 170 | 0.66 -0.0018 -0.83 -0.83 206
017 | 040 -0.0043 208 -061 147 | 200 | 068 -0.0017 -112 -0.78 192
020 | 040 -00042 202 -068 165 | 220 | 069 -0.0017 -127 -0.76 188
022 | 040 -00041 199 -072 174 | 250 | 071 -0.0017 -148 -0.72 180
025 | 041 -00040 18 -075 18 | 300 | 073 -0.0017 -172 -068 1.70
030 | 043 -00038 175 -080 19 | 350 | 075 -0.0017 -197 -066 164
035 | 043 -0003¢ 162 -08 209 | 400 | 077 -0.0016 -222 -062 154
040 | 045 -00034 149 -087 213 | 450 | 079 -0.0016 -245 -060 150
045 | 046 -00032 133 -08 218 | 500 | 082 -0.0017 -270 -059 146
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New Additional Correction Termsfor Attenuation Relations of Peak
Amplitudes and Response Spectra Corresponding to the Anomalous Seismic

Intensity in Northeastern Japan
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ABSTRACT

We improved additional correction terms for empirical attenuation relations to represent anomalous seismic
intensity of subduction zone. New additional terms for the empirical attenuation relations by Kanno et al. (2005)
were determined not only for peak values but aso for response spectra. We introduced distance from the volcanic
front, instead of the trench axis, to observation site as a new parameter of the correction term, which is reflecting
anomalous Q structure beneath northeast Japan, and the distance from volcanic front was a better explanation than
the distance from trench. The coverage of the correction terms extended up to longitude 138 degree east. We dso
inspected dependence on source characteristics between interplate and intraslab events. The dependence of ground
motion amplitude on the event category was considerable, even without the focal depth identification.

Key Words: Srong Motion Prediction, Empirical Attenuation Relation, Anomalous Seismic Intensity, Response
Soectra
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