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Temporal Change in Propagation Time of Seismic Waves Observed at
Vertical Array in the Onagawa Nuclear Power Plant during, before, and
after the 2011 Off the Pacific Coast of Tohoku Earthquake

MOGI Hidenori') and KAWAKAMI Hideji?)

1) Member, Associate Professor, Saitama University, Dr. Eng.

2) Member, Professor, Saitama University, Dr. Eng.

ABSTRACT
The Onagawa Nuclear Power Plant, operated by Tohoku Electric Power Co., Inc., is situated near the focal region
of the 2011 off the Pacific coast of Tohoku Earthquake. The array records observed at the site during the earthquake
provide valuable information about the wave propagation at a large strain level. In this study, the temporal changes
in the propagation velocities of the seismic waves were examined based on the vertical array records during the
mainshock and the events before and after it. It was revealed that (1) the shear rigidity of the soil layers between
sensors G—3 and G—4 (from G.L.-27.3 to -1.7 m) decreased by 60-70% at the maximum strain of 1x 10 due to the
principal motion of the mainshock, whereas (2) the shear rigidity between sensors G—1 and G-2 (from G.L.-147.1

to -61.5 m) decreased only by 10-20% at the maximum shear strain of 5x 10,

Key Words : The 2011 Off the Pacific Coast of Tohoku Earthquake, Onagawa NPP, Vertical Seismometer Array,
NIOM Analysis, Propagation Time, Temporal Change, Nonlinear Behavior
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154.0 13:37:43 16.5 74 2011/03/11 21:15 39.094 142.448 24.0
121.2 03:16:40 26.0 75 2011/03/11 21:54 38.469 142.193 46.0
168.7 03:45:25 14.0 76 2011/03/11 21:56 37.746 141.997 17.8
153.1 06:22:52 18.6 77 2011/03/11 22:16 36.443 141.857 20.0
137.3 06:24:27 30.1 78 2011/03/12 01:11 39.431 143.810 53.0
123.4 14:46:44 38.0 79 2011/03/12 01:56 38.032 142.084 30.0
190.8 14:51:46 210.7 80 2011/03/12 03:11 37.135 142.046 16.2
100.8 14:56:48 121.1 81 2011/03/12 03:16 38.179 141.826 54
105.8 15:06:50 9.1 82 2011/03/12 03:59 36.986 138.598 8.4
133.5 15:11:50 121.0 83 2011/03/12 04:02 39.226 143.305 37.0
106.2 15:21:50 123.0 84 2011/03/12 04:24 35.795 141.044 34.2
303.4 15:26:50 37.8 85 2011/03/12 05:11 38.857 142.773 0.0
212.1 15:29:47 44.0 86 2011/03/12 05:26 37.625 141.645 40.6
250.7 15:38:18 18.0 87 2011/03/12 05:36 37.650 142.728 6.0
114.4 15:40:26  70.0 88 2011/03/12 06:00 38.102 142.596 10.0
114.4 15:42:54 20.0 89 2011/03/12 07:51 37.775 144.645 41.0
73.6 15:43:47 61.4 90 2011/03/12 08:59 36.462 141.477 23.9
72.9 15:45:31 793 91 2011/03/12 09:25 37.717 141.983 26.3
74.1 15:48:28 30.0 92 2011/03/12 10:04 37.895 141.525 59.9
109.3 15:53:04 327 93 2011/03/12 10:24 37.675 142.039 17.9
284.2 15:57:54 46.0 94 2011/03/12 10:34 38.648 143.095 41.0
46.1 15:59:53 126.7 95 2011/03/12 10:47 37.471 142.756 0.0
103.0 16:04:34 29.5 96 2011/03/12 10:59 37.416 142.630 10.0
129.6 16:11:09 24.1 97 2011/03/12 11:30 38.470 141.951 35.0
281.6 16:14:35 10.7 98 2011/03/12 11:47 37.529 143.480 14.0
211.0 16:15:26  43.0 99 2011/03/12 12:01 39.568 142.903 6.1
2011/03/11 16:17 37.163 142.591 9.0 167.6 16:18:30 46.4 100 2011/03/12 13:06 38.736 142.167 40.0
2011/03/11 16:25 38.091 144.603 46.0 273.2 16:26:14 46.0 101 2011/03/12 15:18 39.158 142.705 44.0
2011/03/11 16:29 39.031 142.280 36.0 6.5 97.7 16:28:34 71.5 102 2011/03/12 16:07 38.261 142.248 30.0
2011/03/11 16:30 37.356 141.281 27.0 6.0 117.5 16:32:05 19.3 103 2011/03/12 19:17 37.892 142.332 0.0

202.0 20:46:28 19.2
258.8 20:48:03 18.5
152.7 21:13:18 22.0
112.9 21:15:59 31.4
61.0 21:55:02 26.1
84.7 21:56:20 25.5
219.7 22:18:37 18.9
230.5 01:12:41 18.3
65.4 01:57:03 20.0
148.5 03:12:06 19.0
37.6 03:16:09 22.5
299.5 04:00:54 18.9
181.5 04:03:26 34.0
292.2 04:24:29 19.0
121.9 05:11:43 33.5
87.0 05:26:56 61.7
136.1 05:36:49 16.6
101.3 06:01:17 18.5
283.9 07:52:30 18.5
215.3 09:00:15 18.7
86.9 09:25:29 18.5
56.0 10:04:21 20.5
93.3 10:24:35 18.4
141.6 10:34:07 19.7
151.0 10:47:44 30.0
147.6 11:01:18 18.2
40.2 11:30:12 25.3
198.8 11:48:27 18.5
177.8 12:02:31 19.0
69.2 13:06:27 22.7
134.4 15:19:00 31.8
67.1 16:07:44 24.0
92.1 19:18:00 18.0

N0 OO A= PR AWITNON— = RO WW R —ONW

PAAUNAUNBRANNNNNNNAIRNNRNNRNONNNND DN
»~

@-
(U N

2011/03/11 16:31 39.641 142.528 8.0 5.7 164.2 16:33:21 19.1 104 2011/03/12 19:53 38.998 142.538 20.5 112.1 19:53:47 31.0
2011/03/11 16:36 38.938 142.245 57.0 5.0 88.3 16:37:01 19.5 105 2011/03/12 21:53 37.760 142.755 2.0 130.9 21:54:20 27.0
2011/03/11 16:39 38.491 142.043 36.1 5.0 48.5 16:38:27 96.0 106 2011/03/12 22:15 37.197 141.426 40.1 133.7 22:16:03 32.0
2011/03/11 16:40 38.432 142.247 31.7 5.5 65.3 16:40:49 43.5 107 2011/03/12 23:03 38.784 142.743 7.0 116.3 23:04:00 18.5
2011/03/11 16:44 36.314 141.944 57.0 5.6 235.1 16:44:34 18.7 108 2011/03/12 23:43 39.470 142.696 9.3 157.8 23:43:36 31.0
2011/03/11 16:49 36.559 141.995 25.0 5.5 209.1 16:49:55 19.2 109 2011/03/13 06:48 39.584 142.932 0.0 180.8 06:48:52 19.0
2011/03/11 16:54 37.672 141.689 29.4 5.5 82.5 16:54:28 57.0 110 2011/03/13 07:12 37.605 142.054 8.6 100.8 07:13:02 30.0
2011/03/11 16:56 37.053 142.527 1.0 6.2 174.8 16:56:59 18.5 111 2011/03/13 08:20 37.956 142.319 3.3 87.0 08:20:55 29.3
2011/03/11 17:04 37.285 142.157 19.0 6.0 136.6 17:05:30 19.5 112 2011/03/13 08:24 38.012 141.948 15.2 58.2 08:24:58 25.5
2011/03/11 17:12 36.588 141.475 29.1 6.6 201.3 17:12:28 25.3 113 2011/03/13 14:55 38.289 142.248 38.0 66.5 14:55:21 22.0
2011/03/11 17:15 37.294 144.147 4.0 6.5 262.9 17:15:51 18.8 114 2011/03/13 18:25 39.040 142.673 9.7 124.3 18:25:39 18.0

2011/03/11 17:16 37.249 142.274 12.0
2011/03/11 17:19 38.834 142.372 20.1
2011/03/11 17:19 36.167 141.752 18.0
2011/03/11 17:27 37.983 142.698 9.0
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144.8 17:17:12  47.7 115 2011/03/13 18:52 38.814 142.121 42.5
90.0 17:19:19 32.8 116 2011/03/13 20:27 38.652 142.121 44.1
249.1 17:20:31 18.0 117 2011/03/13 20:37 37.396 142.434 2.3
114.6 17:27:18 82.0 118 2011/03/14 03:45 38.370 142.351 29.0

71.1 18:52:52 19.9
61.0 20:27:50 19.4
138.4 20:37:54 34.0
74.4 03:45:25 27.2
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2011/03/11 17:31 37.472 141.396 30.4 5.9 103.4 17:31:24 30.0 119 2011/03/14 10:02 36.458 141.125 31.8 218.2 10:03:33 19.0
2011/03/11 17:43 36.254 142.166 4.0 6.0 245.6 17:43:50 18.7 120 2011/03/14 15:12 37.805 142.588 7.0 115.9 15:12:57 31.5
2011/03/11 17:43 36.254 142.166 4.0 6.0 245.6 17:44:46 18.5 121 2011/03/14 17:23 38.117 142.162 13.7 65.9 17:24:10 19.0
2011/03/11 17:46 37.422 142350 0.6 5.9 131.8 17:47:17 23.0 122 2011/03/14 23:50 38.337 142.236 32.0 64.7 23:51:13 20.0
2011/03/11 17:47 38.797 142.033 44.0 5.1 64.2 17:48:16 18.8 123 2011/03/15 04:28 38.647 141.880 50.7 43.2 04:28:43 21.9
2011/03/11 17:54 37.668 141.671 25.9 5.0 82.6 17:54:31 18.1 124 2011/03/15 04:29 38.632 141.878 43.3 42.0 04:29:39 25.5
2011/03/11 17:56 38.854 142.367 8.8 4.9 90.8 17:56:34 19.0 125 2011/03/15 14:40 37.750 142.024 28.9 85.5 14:40:48 18.7
2011/03/11 18:00 37.395 142.491 5.0 5.5 141.5 18:01:39 61.0 126 2011/03/15 16:08 38.353 142.299 29.8 70.0 16:08:49 20.0
2011/03/11 18:27 38.205 142.098 37.3 5.2 56.6 18:27:50 25.5 127 2011/03/15 18:49 37.390 142.333 6.8 133.9 18:50:31 18.0
2011/03/11 18:42 39.372 142.768 0.0 5.5 154.2 18:43:03 19.5 128 2011/03/15 22:27 37.599 142.298 10.0 113.2 22:28:16 29.0
2011/03/11 18:46 39.619 143.246 37.0 5.7 202.9 18:47:35 18.6 129 2011/03/15 22:37 37.624 142.001 29.5 96.7 22:38:11 29.0

2011/03/11 18:52 37.689 141.833 23.0
2011/03/11 18:52 37.689 141.833 23.0
2011/03/11 19:10 39.374 142.069 49.0
2011/03/11 19:12 38.258 141.608 47.9
2011/03/11 19:21 37.371 141.907 20.3
2011/03/11 19:38 38.359 142.189 22.7
2011/03/11 19:58 38.958 142.405 60.0

84.2 18:53:05 18.8 130 2011/03/16 04:01 38.104 142.156 18.1
84.2 18:53:54 16.0 131 2011/03/16 04:53 37.669 142.081 24.6
119.1 19:10:50 18.6 132 2011/03/16 05:03 38.440 142.278 23.1
18.3 19:12:55 24.4 133 2011/03/16 12:52 35.837 140.906 10.0
119.7 19:21:38 21.7 134 2011/03/16 13:14 37.535 141.581 25.3
60.4 19:39:03 26.5 135 2011/03/16 15:29 39.865 142.296 41.3
100.3 19:58:31 20.1 136 2011/03/16 20:44 37.600 141.491 46.1
2011/03/11 20:00 37.715 141.740 43.9 78.9 20:01:07 27.9 137 2011/03/16 23:46 38.538 141.802 54.1
2011/03/11 20:36 39.170 142.619 24.0 129.5 20:37:01 31.0 138 2011/03/17 04:00 37.648 141.571 45.0
2011/03/11 20:36 39.170 142.619 24.0 6.7 129.5 20:39:06 18.7 139 2011/03/17 04:35 37.601 142.013 18.4
2011/03/11 20:39 38.218 142.241 21.0 5.5 67.8 20:39:39 26.2 140 2011/03/17 08:38 39.156 142.730 22.4

66.1 04:01:41 25.3
95.8 04:53:45 20.4
68.1 05:04:09 19.2
289.6 12:53:17 17.5
96.3 13:14:47 28.0
176.9 15:29:50 18.0
88.8 20:45:23 19.6
30.6 23:46:19 24.9
83.7 04:00:59 25.3
99.5 04:35:28 19.7
135.9 08:38:53 20.0
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F1 (D2D%) NIOM B & 17> -HEDET

No FEHE H Iy R M EY¥ T/IG T/W  No. FEHE H Iy o3 VATS M B TIG TIW

MR RREE R e M KRR R i e

(°N)  (°E) (km) (km) (s) (°N)  (°E) (km) (km) (s)
141 2011/03/17 13:13 40.126 142.411 31.1 5.9 207.4 13:14:54 17.0 211 2011/05/02 11:09 37.653 141.601 47.7 4.7 83.4 11:09:59 19.3
142 2011/03/17 17:44 38.420 142.299 22.5 47 69.8 17:45:06 19.5 212 2011/05/02 21:36 38.314 142.233 37.8 47 64.7 21:37:03 21.7
143 2011/03/17 21:54 36.738 141.309 47.0 5.7 185.4 21:55:39 19.5 213 2011/05/03 22:35 38.803 142.042 47.2 4.8 65.2 22:36:14 19.3
144 2011/03/18 03:55 37.142 142.523 9.0 5.7 166.2 03:56:21 15.0 214 2011/05/05 23:58 38.212 144.119 42.0 6.1 229.5 23:59:17 18.0
145 2011/03/18 04:02 38.273 142.277 34.5 47 69.3 04:03:12 20.5 215 2011/05/06 14:14 39.078 142.231 43.8 4.7 98.7 14:15:23 19.1
146 2011/03/18 16:30 38.821 141.943 49.5 45 60.8 16:31:07 18.6 216 2011/05/08 05:52 40.245 142.501 33.6 5.7 222.6 05:53:19 19.0
147 2011/03/18 21:21 38.099 142.118 19.8 4.7 63.5 21:21:19 19.1 217 2011/05/08 19:42 37.650 141.589 46.4 4.7 83.6 19:43:08 28.4
148 2011/03/19 04:53 37.598 141.585 43.3 5.2 89.3 04:53:19 29.1 218 2011/05/12 03:21 38.529 141.815 50.5 4.6 31.1 03:22:03 18.5
149 2011/03/19 08:32 39.185 142.421 36.7 5.7 118.4 08:33:30 20.0 219 2011/05/14 08:35 37.328 141.628 40.9 5.9 119.6 08:36:15 28.0
150 2011/03/19 08:49 37.727 141.912 16.4 53 83.0 08:49:26 20.2 220 2011/05/15 08:50 37.656 141.583 47.7 5.1 82.9 08:51:02 29.1
151 2011/03/19 11:55 37.739 141.686 44.7 4.7 75.2 11:56:19 19.1 221 2011/05/16 04:07 38.629 141.934 48.4 4.7 45.7 04:07:56 20.2
152 2011/03/19 18:56 36.784 140.571 5.4 6.1 197.2 18:57:41 19.5 222 2011/05/19 17:32 38.329 141.776 59.8 4.8 25.4 17:32:58 26.5
153 2011/03/20 05:48 37.690 141.732 44.6 4.6 81.4 05:48:51 19.5 223 2011/05/23 14:20 38.190 142.154 16.1 4.8 61.7 14:21:15 19.0
154 2011/03/20 08:37 38.607 141.886 50.7 4.7 40.9 08:37:22 24.9 224 2011/06/03 09:05 37.303 143.833 57.0 6.1 238.4 09:06:02 20.0
155 2011/03/20 10:30 36.939 141.177 29.3 5.5 164.7 10:31:26 20.2 225 2011/06/04 01:00 36.990 141.211 29.6 5.5 158.6 01:00:55 19.5
156 2011/03/20 14:55 37.663 141.649 422 5.4 82.8 14:55:42 29.5 226 2011/06/07 05:10 37.773 141.601 47.9 4.6 70.1 05:10:48 19.0
157 2011/03/20 21:03 39.344 142.048 47.8 5.9 115.3 21:04:18 19.0 227 2011/06/11 07:35 38.363 142.223 36.1 5.0 63.3 07:36:07 24.5
158 2011/03/22 16:18 37.086 144.248 28.0 6.7 282.3 16:19:50 19.0 228 2011/06/14 22:06 37.812 143.583 50.0 6.0 193.7 22:07:42 19.9
159 2011/03/22 18:19 37.316 141.910 43.0 6.4 125.7 18:19:26 29.5 229 2011/06/18 20:31 37.618 141.821 27.6 6.0 91.3 20:31:21 28.0
160 2011/03/23 00:12 38.284 141.875 46.6 4.7 352 00:12:36 20.2 230 2011/06/23 06:50 39.948 142.591 36.4 6.9 196.3 06:51:32 28.0
161 2011/03/23 07:12 37.085 140.788 7.6 6.0 158.8 07:13:16 19.0 231 2011/06/23 19:35 38.467 141.608 57.2 5.3 12.2 19:35:11 24.0
162 2011/03/23 07:13 37.035 140.769 0.9 5.8 164.6 07:14:40 17.5 232 2011/07/07 13:02 38.019 142.303 38.2 4.7 82.0 13:02:27 19.0
163 2011/03/23 07:34 37.098 140.796 6.7 5.5 157.2 07:35:40 19.0 233 2011/07/08 03:35 37.097 141.130 55.5 5.6 148.3 03:36:19 20.0
164 2011/03/23 07:36 37.063 140.771 7.3 5.8 161.7 07:37:16 19.0 234 2011/07/08 22:08 38.427 142.196 29.6 4.5 60.9 22:09:00 19.1
165 2011/03/23 23:48 37.582 141.891 18.1 4.6 97.1 23:48:37 19.0 235 2011/07/10 09:57 38.032 143.507 34.0 7.3 180.1 09:57:37 36.0
166 2011/03/24 13:56 38.741 142.322 38.0 4.5 81.1 13:56:31 19.0 236 2011/07/11 10:36 38.425 142.203 34.7 4.6 61.5 10:36:15 26.0
167 2011/03/24 17:20 39.077 142.358 33.7 6.2 106.0 17:21:15 31.0 237 2011/07/12 17:59 38.761 142.062 56.9 4.8 63.4 18:00:13 26.3
168 2011/03/25 04:44 38.790 142.208 41.8 4.8 75.5 04:45:07 19.2 238 2011/07/12 18:40 37.620 142.049 252 4.5 99.1 18:41:10 18.0
169 2011/03/25 20:36 38.729 142.107 44.7 6.3 64.4 20:36:37 26.3 239 2011/07/13 00:37 38.331 142.007 47.2 5.1 45.0 00:37:33 25.7
170 2011/03/26 19:18 38.567 141.892 49.0 52 39.0 19:18:45 24.8 240 2011/07/14 10:34 38.436 141.838 57.1 4.8 29.9 10:35:05 25.8
171 2011/03/26 19:23 37.525 141.784 222 4.6 100.3 19:24:08 19.1 241 2011/07/23 13:34 38.874 142.091 47.2 6.4 73.8 13:34:38 27.0
172 2011/03/28 07:23 38.384 142.346 31.7 6.5 73.9 07:24:10 27.3 242 2011/07/25 00:07 38.844 142.118 44.5 5.2 73.1 00:07:30 18.5
173 2011/03/28 16:32 38.812 142.435 33.4 4.5 93.4 16:33:07 19.0 243 2011/07/25 03:51 37.709 141.627 45.8 6.3 77.5 03:51:39 28.3
174 2011/03/29 19:54 37.409 142.470 13.4 6.6 139.2 19:54:57 34.0 244 2011/07/25 20:04 38.564 142.078 44.8 5.2 53.7 20:04:59 24.3
175 2011/03/30 07:33 38.432 142.213 332 4.5 62.4 07:33:21 20.0 245 2011/07/26 05:39 38.538 141.820 50.3 4.6 32.0 05:40:05 24.4
176 2011/03/30 22:00 38.651 142.155 41.7 5.1 63.6 22:00:17 25.7 246 2011/07/31 03:53 36.903 141.221 57.3 6.5 168.0 03:54:18 36.0
177 2011/03/31 16:15 38.872 142.084 47.4 6.1 73.2 16:15:49 21.5 247 2011/08/01 04:33 38.722 142.341 42.6 4.6 81.6 04:34:12 19.0
178 2011/04/06 07:01 38.400 142.311 27.0 5.0 70.8 07:02:11 26.4 248 2011/08/01 15:54 38.654 142.150 42.2 4.6 63.4 15:55:18 19.0
179 2011/04/06 14:54 38.399 142.296 31.5 4.5 69.5 14:54:41 19.2 249 2011/08/01 22:44 39.816 142.254 43.1 5.8 170.5 22:45:37 14.6
180 2011/04/06 22:54 37.634 141.572 45.9 53 85.3 22:55:05 28.9 250 2011/08/11 22:31 38.449 142.231 30.2 5.3 64.1 22:31:34 25.5
181 2011/04/07 01:25 38.387 142.145 39.5 4.5 56.4 01:25:57 19.1 251 2011/08/12 03:22 36.969 141.161 52.3 6.1 161.7 03:22:39 25.0
182 2011/04/07 23:32 38.204 141.920 65.9 7.1 42.7 23:32:55 27.0 252 2011/08/17 12:05 38.460 142.188 30.7 5.1 60.4 12:05:15 26.0
183 2011/04/07 23:36 38.376 141.923 58.0 4.5 37.1 23:36:01 75.4 253 2011/08/17 12:14 38.469 142.195 28.3 4.5 61.2 12:14:39 25.4
184 2011/04/07 23:40 38.237 141.899 64.8 4.7 39.3 23:40:35 26.3 254 2011/08/17 20:44 36.769 143.764 52.0 6.2 269.5 20:45:17 16.4
185 2011/04/07 23:40 38.237 141.899 64.8 4.7 39.3 23:41:40 18.6 255 2011/08/19 13:51 39.099 142.143 44.9 4.5 95.8 13:51:28 18.5
186 2011/04/07 23:47 38.302 141.921 58.0 4.8 38.4 23:47:40 19.5 256 2011/08/19 14:36 37.649 141.797 51.1 6.5 87.4 14:36:48 30.0
187 2011/04/07 23:49 38.142 141.818 58.6 4.6 39.9 23:49:46 253 257 2011/08/21 07:58 38.622 141.956 50.1 4.8 46.9 07:58:51 25.5
188 2011/04/07 23:53 38.359 141.905 59.3 4.6 35.7 23:53:31 18.7 258 2011/09/07 14:42 38.647 142.166 41.8 4.6 64.3 14:42:27 19.1
189 2011/04/08 00:25 38.204 141.852 62.8 4.5 37.7 00:25:24 26.2 259 2011/09/13 23:14 38.936 142.414 34.7 4.7 99.4 23:14:56 20.0
190 2011/04/09 18:42 38.247 141.815 582 5.4 32.4 18:42:30 25.5 260 2011/09/14 23:56 37.738 141.791 50.9 4.6 77.8 23:56:59 19.3
191 2011/04/11 00:07 38.329 141.866 63.5 4.5 33.0 00:07:18 24.7 261 2011/09/15 17:00 36.255 141.483 50.9 6.3 238.3 17:01:16 12.0
192 2011/04/11 17:16 36.946 140.673 6.4 7.0 177.1 17:16:43 38.0 262 2011/09/19 03:32 37.767 141.608 48.2 5.2 70.9 03:32:40 24.5
193 2011/04/11 18:19 38.135 142.328 37.0 4.5 78.1 18:19:27 18.6 263 2011/09/21 05:59 38.530 141.820 51.0 4.8 31.6 05:59:13 24.7
194 2011/04/11 20:42 36.966 140.635 10.6 5.9 176.4 20:43:24 19.0 264 2011/10/10 11:45 37.508 141.486 47.0 5.6 99.0 11:46:16 28.0
195 2011/04/12 14:07 37.053 140.643 15.1 6.4 167.4 14:08:10 37.5 265 2011/10/29 15:24 38.213 142.030 50.8 4.9 50.8 15:24:54 26.8
196 2011/04/13 04:37 39.344 142.065 48.3 5.5 116.0 04:38:19 19.0 266 2011/10/31 08:08 38.831 142.463 33.8 4.5 96.6 08:08:53 19.6
197 2011/04/13 08:54 38.275 141.873 60.9 4.5 35.5 08:54:25 26.4
198 2011/04/13 10:07 36.915 140.707 4.5 5.7 179.0 10:08:50 16.5
199 2011/04/16 11:19 36.341 139.946 78.8 5.9 266.7 11:20:38 18.0
200 2011/04/17 10:37 38.651 142.370 38.0 4.8 80.8 10:38:14 19.6
201 2011/04/21 01:33 38.147 141.741 54.9 4.5 35.1 01:33:30 25.9
202 2011/04/21 17:18 38.321 142.232 31.3 5.2 64.5 17:18:25 26.6
203 2011/04/21 22:37 35.675 140.685 46.4 6.0 311.2 22:38:21 18.5
204 2011/04/22 01:11 37.511 141.452 48.1 5.6 98.8 01:11:39 24.3
205 2011/04/23 19:12 39.133 143.001 35.2 6.1 153.7 19:13:12 33.5
206 2011/04/26 06:16 38.348 141.870 63.5 4.5 32.9 06:16:37 22.4
207 2011/04/28 06:45 38.128 141.777 53.4 4.8 38.7 06:45:12 26.3
208 2011/04/28 10:44 38.564 141.892 48.3 4.8 38.9 10:45:02 19.7
209 2011/04/28 18:27 37.413 141.781 43.5 5.7 112.3 18:28:05 31.5
210 2011/04/30 07:19 38.839 142.114 44.1 5.2 72.5 07:19:52 19.1
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