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(Abstract)

The present paper aims to estimate observation capability of seismographic network of Hot Springs Research In-
stitute for the 1989 earthquake swarm off the east coast of Izu Peninsula.

For this purpose, we investigated the accuracy of hypocenter determination and the detectived limit of magnitude
for the 1989 earthquake swarm using the data of 3 temporary stations in the epicentral area and 9 permanent sta-
tions in the western part of Kanagawa prefecture. Hypocenters were determined by permanent observation data and
redetermined by adding temporary observation data. A comparison of magnitude was made between permanent and
temporary observation results.

For the 1989 earthquake swarm off east coast of Izu Peninsula, we found that (1) the hypocenter determination of
our seismographic network is useful for earthquakes of more than about M1.4, (2! compared with JMA's result, our
epicenters are biased towards the west and the focus is deeper than 5 - 10km and (3} by adding temporary data,

the reliability of the hypocenters is better than the results in (2).
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Fig 1. A: Location map of temporary (4) and permanent (4) seismic stations in 1989.
B: 3 temporary seismometric stations, ITO.
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Table 1. List of temporal observation stations.

STATION NAME CODE LONGITUDE (°) LATITUDE (°) HIGHT (m)

AR SGI 139.09230 34.97426 80
KEF ETJ 139.03218 34.93810 230
KZEL oMY 139.10468 34.90223 423
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Fig 2. An example of seismic wave at SGI.
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Fig 5. Frequency distribution of magnitude. (A) the hypocenters of Japan Meteoro-
logical Agency, (B) determined by permanent seismic data and (C) determined by
temporary seismic observation data.
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Fig 7. Revised hypocenters by adding temporary
seismic observation data. The bars show
the directions from hypocenters deter-
mined by permanent seismic data only to
hypocenter (O) redetrmined by adding 3
temporary data.
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Table A-1. List of arrival, S-P, F-P time.

CODE DATE TIME (h m sec) U/D S-P(sec) F-P(sec)
SGI 1989 07/20 14129 31.42 U 0.88 10.7
ETJ] 14 129 33.05 0.97 14.5
SGI 1989 07/20 15 : 06 23.75 D 1.03 4.9
ETJ 15: 06 25.15 1.38 7.9
SGI 1989 07/20 16 : 58 31.03 U 4.0
SGI 1989 07/20 17 242 49.68 U 1.79 9.0
ETJ 17 142 51.32 2.33 8.7
SGI 1989 07/20 23 .46 35.63 U 1.22 5.2
SGI 1989 07/21 00 : 39 21.69 U 0.99 11.3
SGI 1989 07/21 02:26 06.42 D 1.28 9.6
SGI 1989 07/21 02 : 40 25.96 D 0.79 16.7
ETJ 02 : 40 26.69 1.17 16.7
OMY 02 . 40 27.43 1.80 6.0
SGI 1989 07/21 02 : 41 58.23 U 1.04 8.8
SGI 1989 07/21 03 : 57 31.18 U 0.95 8.6
SGI 1989 07/21 03 : 58 17.05 D 0.96 4.3
SGI 1989 07/21 06 : 42 32.16 D 0.88 3.8
SGI 1989 07/21 11:23 18.87 D 0.91 5.6
ETJ 11:23 19.54 U 1.59
SGI 1989 07/21 11 :49 49.08 U 1.13 4.5
SGI 1989 07/21 12 159 15.82 U 1.25 3.6
SGI 1989 07/21 13:00 41.04 §) 1.23 7.6
SGI 1989 07/21 14110 56.75 U 0.93 2.2
SGI 1989 07/21 14 : 46 44.30 D 0.94 4.7
ETJ 14 1 46 44.97 U 1.58 5.8
SGI 1989 07/21 15133 55.29 u 1.29 3.3
SGI 1989 07/21 17 207 19.13 u 0.93 3.6
ETJ 17 .07 19.87 U 0.70 5.6
SGI 1989/07/21 17 142 38.77 U 1.32 3.0
SGI 1989/07/21 19:10 02.76 C 1.18 6.7
ETJ] 1910 03.83 U 1.98 7.9
SGI 1989/07/21 19:21 27.47 U 0.93 4.1
SGI 1989/07/21 19 154 58.86 U 1.27 4.7
SGI 1989/07/21 20 .34 47.71 U 1.28 5.1
ETJ 20 : 34 48.82 U 1.80 4.1
SGI 1989 07/21 21:01 35.00 U 1.18 5.8
ETJ 21.01 36.08 U 1.77 6.6
SGI 1989 07/21 23:12 38.85 U 1.27 4.6
SGI 1989 07/21 23:.24 06.14 D 0.83 5.3
ETJ 23 .24 07.00 U 0.83 9.0
SGI 1989 07/21 2351 46.48 D 1.08 16.4
ETJ] 2351 47.38 u 1.71 16.8
OMY 23 .51 47.25 D 1.23 7.5
SGI 1989 07/22 05 :30 32.98 U 1.25 3.5
SGI 1989 07/22 05 :56 54.33 U 1.13 5.4
SGI 1989 07/22 06 .12 00.79 D 1.13 4.5
ETJ 1989 07/22 09 :24 32.72 D 3.02 5.8
SGI 1989 07/22 10 :07 21.33 U 1.00 9.7
ETJ 10 : 07 22.18 U 1.91 16.1
SGI 1989 07/22 10 : 09 14.64 U 1.03 11.7
ET] 10 : 09 15.70 U 2.02 15.3
OMY 10 1 09 15.50 u 1.83 7.7




RA—1ERL

Table A-1. (Continued)

CODE DATE TIME (h m sec) u/D S-P(sec) F-P(sec)
SGI 1989 07/22 10 : 21 01.98 U 1.72 11.1
ET] 10 : 21 02.05 8] 1.70 13.5
SGI 1989 07/22 11 :43 35.03 U 1.35 8.3
SGI 1989 07/22 13 :50 22.62 D 0.90 12.3
ETJ 13 :50 23.23 U 1.70 15.4
SGI 1989 07/22 14 :37 17.12 U 1.10 35.1
ET] 14 : 37 18.00 8] 2.27 41.5
oMY 14 .37 17.53 D 1.88 15.7
SGI 1989 07/22 14 150 00.48 D 1.09 7.4
ET] 14 : 50 01.53 U 1.58 7.3
SGI 1989 07/22 16 : 29 45.10 U 1.17 2.6
SGI 1989 07/22 18:14 46.95 U 1.18 4.7
SGI 1989 07/22 20:19 02.76 D 0.99 5.9
SGI 1989 07/22 23 .26 43.92 U 1.20 8.7
ET] 23:26 44.95 U 1.78 7.8
SGI 1989 07/23 00:19 30.63 U 1.18 7.5
SGI 1989 07/23 02 .07 36.08 U 1.04 4.5
ETJ 02:07 37.95 U 0.71 3.2
SGI 1989 07/23 02 :43 13.87 U 2.15 4.5
SGI 1989 07/23 02 :49 03.53 8] 0.83 6.6
ETJ 02 :49 04.45 8] 1.55 7.0
SGI 1989 07/23 03:13 11.00 U 1.17 5.8
ET] 03:13 11.81 8] 0.96
SGI 1989 07/23 07 : 46 41.03 D 1.33 13.6
OMY 07 . 46 42.07 D 1.64 7.4
ET] 07 . 46 42.03 D 1.98 16.5
ET] 1989 07/23 10 : 26 15.42 U 7.83 33.8
SGI 1989 07/23 10 : 49 05.73 8] 0.93 4.0
SGI 1989 07/23 16 : 47 32.60 U 0.96 2.6
ETJ 1989 07/23 17 . 07 02.57 D 3.78 7.2
SGI 1989 07/23 21:19 45.69 D 0.95 3.1
ETJ 21:19 46.43 D 0.91 5.2
SGI 1989 07/23 21:.57 42.20 U 1.13 6.5
ET] 21 .57 43.17 8] 1.96 10.7
SGI 1989 07/24 02:16 37.78 U 0.88 4.6
ET] 02:16 38.65 U 0.90 6.3
SGI 1989 07/24 02 .54 15.33 D 0.98 8.7
ETJ 02 :54 16.23 8] 1.07 10.6
SGI 1989 07/24 02 :54 28.74 D 0.73 8.8
ET] 02 : 54 30.63 U 0.92 11.7
SGI 1989 07/24 02 :54 53.87 D 0.78 4.1
ET] 02 : 54 55.78 U 0.88 5.3
SGI 1989 07/24 03:04 18.15 D 0.86 5.9
ET] 03:04 19.11 U 0.97 6.1
SGI 1989 07/24 03 :04 36.67 8) 1.18 2.8
ET] 03:04 39.60 U 1.92 3.5
SGI 1989 07/24 03:10 47.60 D 0.92 9.0
ETJ 03:10 48.53 U 1.57 9.1
SGI 1989 07/24 04 . 45 50.26 U 1.37 6.1
ET] 04 : 45 51.23 8] 2.35 7.2
SGI 1989 07/24 04 :49 58.67 U 1.81 11.3
oMY 04 : 49 59.18 U 1.28 8.0
ET] 04 : 49 59.64 U 2.38 16.3
SGI 1989 07/24 06 : 03 51.43 U 1.24 5.3
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Table A-1. (Continued)

CODE DATE TIME (h m sec) u/D S-P(sec) F-P(sec)
SGI 1989 07/24 06 : 22 40.81 D 0.46 15.4
ET] 06 : 22 41.75 8] 1.68 16.5
SGI 1989 07/24 06 : 25 48.50 D 1.01
ET] 06 .25 50.10 D 0.98
SGI 1989 07/24 06 : 25 50.67 D 0.92 13.1
ET] 06 : 25 52.17 8] 1.08 14.9
SGI 1989 07/24 06 .27 08.56 D 0.56 2.1
ET] 1989 07/24 06 : 51 42.10 D 0.94 2.4
SGI 1989 07/24 07 : 08 37.72 U 0.73 5.8
ET] 07 . 08 38.96 U 1.42 6.6
SGI 1989 07/24 07 :23 16.44 D 0.78 4.6
ET] 07 23 18.03 D 0.86 5.0
SGI 1989 07/24 07 : 23 21.50 D 0.58 3.2
ETJ 07 .23 23.08 D 0.99 4.0
SGI 1989 07/24 08 . 46 46.99 D 1.08 1.8
SGI 1989 07/24 09 :23 48.85 D 1.72 9.2
OMY 09 :23 49.35 D 1.83 5.7
ETJ 09 :23 49.80 D 2.27 14.7
ETJ 1989 07/24 09:24 43.17 D 2.29 7.5
SGI 1989 07/24 10 : 27 42.88 D 0.93 2.1
SGI 1989 07/24 12 102 11.10 D 0.46 3.7
ET] 1989 07/24 13:27 52.07 D 1.43 7.5
SGI 1989 07/24 14:04 04.27 U 1.13 12.7
ETJ 14:04 05.33 8} 1.49 17.8
SGI 1989 07/24 15157 47.43 U 1.25 6.7
ETJ 15 :57 48.76 D 1.63 5.1
SGI 1989 07/24 15:59 18.69 8} 1.14 11.6
OMY 15:59 19.52 U 0.80 17.7
ETJ 15.59 19.83 U 2.08 12.1
SGI 1989 07/24 16 : 04 36.20 U 1.31 3.3
SGI 1989 07/24 17 110 16.46 U 0.89 6.7
ETJ 17110 17.57 f 2.20 5.6
SGI 1989 07/24 18:11 30.53 D 0.97 11.3
OMY 18 .11 31.91 U 2.64 17.2
ET] 18111 31.39 U 1.41 15.4
ETJ 1989 07/24 20 :30 37.73 8] 1.89 3.6
SGI 1989 07/24 21:07 06.38 U 1.21 3.1
ET] 21:07 07.21 U 2.16 4.8
SGI 1989 07/24 22 .31 39.58 U 1.13 16.2
oMY 22 .31 40.48 D 1.90 17.7
ET] 22 .31 40.52 U 1.90 16.2
SGI 1989 07/25 01:15 47.93 D 0.84 11.8
OMY 01:15 49.33 U 3.00 17.8
ET] 01:15 48.85 6] 1.69 15.8
SGI 1989 07/25 01:18 28.51 D 0.79 2.8
SGI 1989 07/25 01:28 46.30 D 0.83 4.0
SGI 1989 07/25 01:31 58.88 D 0.86 10.5
oMY 01:32 00.28 U 3.83 20.7
ET] 01:31 59.80 U 1.62 20.4
SGI 1989 07/25 01:32 06.06 D 0.86 1.2
SGI 1989 07/25 01:32 10.30 U 0.80 3.3
SGI 1989 07/25 01:32 20.21 D 0.82 16.8
oMY 01:32 21.59 8] 3.42 21.2
ET] 01:32 21.16 8] 1.56 17.8
SGI 1989 07/25 01:35 48.49 D 0.93 2.1
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Table A-1. (Continued)

CODE DATE TIME (h m sec) U/D S-P(sec) F-P (sec)
ET] 1989 07/25 01:36 43.33 D 1.75 3.7
SGI 1989 07/25 01:43 45.17 D 0.83 3.2
SGI 1989 07/25 03:14 13.82 D 0.95 2.5
SGI 1989 07/25 03:14 20.04 D 0.81 3.0
ET] 1989 07/25 03:33 27.29 U 1.86 3.9
ET] 1989 07/25 04 :52 32.25 U 1.70 2.5
ETJ] 1989 07/25 05 :03 36.00 U 2.18 4.1
OMY 1989 07/25 05:21 34.42 D 2.64 8.3
ETJ 05:21 34.05 U 1.43 8.4
SGI 1989 07/25 05 :53 15.36 D 0.80 2.9
SGI 1989 07/25 06 : 10 43.23 D 0.83 3.9
SGI 1989 07/25 06 : 28 37.51 D 0.81 2.1
SGI 1989 07/25 06 : 28 47.18 D 0.83 4.1
SGI 1989 07/25 06 . 28 59.49 D 0.39 1.8
SGI 1989 07/25 06 : 29 20.86 D 0.70 1.4
SGI 1989 07/25 06 : 29 39.83 D 0.80 6.0
OMY 06 : 29 41.25 U 1.80 17.9
ET] 06 .29 40.76 U 1.66 23.8
SGI 1989 07/25 06 . 29 46.74 D 0.99 9.7
SGI 1989 07/25 06 . 30 01.97 8] 0.83 1.7
SGI 1989 07/25 06 . 30 14.27 D 0.82 5.1
ETJ 06 . 30 15.27 D 1.57 5.6
SGI 1989 07/25 06 . 30 31.15 D 0.77 2.1
SGI 1989 07/25 06 . 40 06.66 D 0.78 3.8
SGI 1989 07/25 06 .43 12.89 D 0.69 2.3
SGI 1989 07/25 06 .43 44.78 8] 0.82 2.2
SGI 1989 07/25 06 : 43 53.80 D 0.78 2.2
SGI 1989 07/25 06 . 43 58.86 D 0.72 1.7
SGI 1989 07/25 06 . 44 03.27 D 0.73 2.6
SGI 1989 07/25 06 . 44 06.24 D 0.80 2.6
ET] 1989 07/25 07 : 04 59.37 8] 1.03 3.9
SGI 1989 07/25 07 : 10 09.27 8] 0.78 3.5
ETJ 1989 07/25 07 :25 40.88 D 0.78 2.8
SGI 1989 07/25 07 . 37 30.03 D 0.72 8.6
ETJ 07 : 37 30.68 1.28
SGI 1989 07/25 08 .51 21.83 D 0.76 2.0
SGI 1989 07/25 10 : 28 06.59 8] 1.03 4.0
SGI 1989 07/25 10 .48 51.29 D 1.01 3.8
ETJ 10 : 48 52.47 8] 1.84 5.1
SGI 1989 07/25 10 : 49 40.28 U 0.95 8.1
OMY 10 : 49 41.77 D 1.83 12.6
ETJ 10 : 49 41.33 U 0.92 7.2




