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Fig. 1 Epicenter distribution of the northwestern
Chubu  district  determined b{' the
Kamitakara Observatory from 1977-1996.
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Fig. 2. Swarm areas in the Hida Mountains.
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Fig. 3. Observation stations in and around the 1998 Hida carthquake swarm area. Solid circles
and diamonds show routine and temporary stations, respectively.
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Fig. 4. Epicenters and section of focal depths of the 1998 Hida earthquake swarm from Aug. 7, 1998

—~ Apr. 19, 1999.

I TH B, ik LEEMErTERM#ESE ST, OMBE DT -2 IZk - T, LEFEAAMIEHTE
BEOTMBEICEOCTIINETANSS B ETHEL BB INEREEEICANTET AT -/, iE
TEHAAIT > T30, SOORITICIEED TG PYEIAISEBRANKETLTCHEDT, £5

AT S5OTF—F &R, bRACEBAE I T—
FEBRBRU LT -7 —UERLUTARY, K
4. 2 MEI% PR ARERENER OO - 1,
SRIO—EDOMBEBORBES G 2Fig 41T7RT, SEIOBRMBIZENL, LT O=ZHEOIEEEIC
SEDFEBILIER 22 { OHBMRE Liz/ooHil, PFBEHNEKD, 7)) ERHMSEOREICHFRD

BRAUNEIZODE N1, 2Dy, FREKCE EE, OEEED) O r M) TOREILDFR
T EEE MR O MU EREENE, FLULERER. OIEBR, )8 OHREMED BEILICHR DIEEIR.
JeBEE R, BHBRXEMNE « LB AhE Y v 5 —~HDFEHDOH B, LEMMEEOFHE, REE
—, [BFT. BEREBWHRR., HEREFRSE TOPRIEIEENIEBHREEELTWS, i



HOK-V (84B0)  93/08/31
0104

0. 05 mkine/unit

] R
(B! (0.

Fig. 5. An example of monitor records at Hodaka-daira station after 8 months from the

beginning of the swarm activity,
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Fig. 6. Space-time plot (upper right figure) and depth-time plot (lower right figure) for the 1998 Hida

earthquake swarm.
swarm area is clearly seen along the Hida Mountain.

Epicenters and focal depths are shown in the left-side figures. Migration of

A velocity for the leaping movement of

activity is about 1-2km/day.

A spread of swarm area is like diffusion with a more rapid speed.
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Fig. 7. Space ~time plot of the events in the Kamikochi area. Epicenters are shown in left side figures.
The swarm activity has been mainly continuing in this region after Oct., 1998,
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Appendix 1.

Table Al List of observation stations used for this study. Fnatural frequency of seismometer, h,dumping constant,
G,amplification db, D,Volt per 1 digit for digital data

Chno STN LAT LONG H G f h Amp D
B420 KTJ 38.2800 137.3269 760 300 1.0 0.70 12 7.63E-08 Kamitakara
8443 AMJ 36.2491 137.0283 6820 300 1.0 0.70 12 7.83E-08
8456 NRJ 38.5130 137.2382 220 300 1.0 0.70 12 7.83E-08
8459 FMJ 36.5178 136.8287 280 300 1.0 0.70 12 7.63E-06
845F NNJ 36.9820 136.9671 340 300 1.0 0.70 12 7.63E-086
8465 AHJ 36.9203 137.5857 230 300 1.0 0.70 12 7.63E-06
8468 HRJ 37.3980 137.1410 210 300 1.0 0.70 12 7.63E-06
8481 TYJ 36.5858 137.4922 785 300 1.0 Q.70 12 7.83E-08
8497 MYG 36.3441 137.1880 480 400 1.0 0.70 0 7.63E-06
B418 MOZ 36.4347 137.2830 383 300 1.0 0.70 60 2.44E-03] Temp (Kyoto)
8418 HORA 36.3808 137.2085 620 183 1.0 0.70 66 2.44E-03
841E| YNMA 36.3830 137.4056 955 60 0.5 0.70 80 2.44E-03
B409 TRJA 36.2352 137.1417 550 60 0.5 0.70 66 2.44E-03
8486 SNB 36.4860 137.4014 1420 180 1.0 0.70 12 7.863E-08
400F| HEGR 37.8483 136.8200 12 1 1.0 0.64 0 1.72E-08 JMA
4012 KAGA 36.2787 138.3317 25 1 1.0 064 0 1.71E-08
4044 SADO 38.0370 138.2603 146 1 1.0 0.64 0 1.67E~08
4053 TKAT 35.8750 138.1383 1180 1 1.0 0.64 0 1.70E-08
4058 TATE 36,6050 137.3333 236 1 1.0 0.64 0 1.72E-08
408F YASU 35.3583 137.8617 800 1 10 0.64 0 1.70E-08
4092 Suzu 37.4483 137.3633 10 1 1.0 0.84 0 1.868E-08
4085] NYGW 36.2232 137.3153 775 1 1.0 0.64 0 1.70E-08
40C4 1ZMZ 37.5317 138.7095 40 1 1.0 0.64 0 1.70E-08
40D0 SAKI 36.4067 138.1000 830 1 1.0 0.64 0 1.71E-08
4003 HKUI 38.8250 138.7817 35 t 1.0 0.64 0 1.70E-08
4530 MTSR 36.5433 138.2087 408 1 1.0 0.84 0 9.54E-10
0400 WJIM 37.3511 1368.8382 380 240 1.0 0.70 Q 9.54E-06 ERI
0403 HGR 37.8485 1389214 10 240 1.0 0.70 0 0.54E-08
0410 FKA 37.8186 138.2243 160 238 1.0 0.70 [ 9.54E-06
0440 HKB 36.6792 137.8258 930 241 1.0 0.70 6 8.54E-06
0446 TGA 36.8593 138.0847 760 241 1.0 0.70 6 9.54E-06
044C MTU 36.4396 137.8382 680 235 10 0.70 12 9.54E-06
0452 AS| 36.1223 137.8528 860 238 1.0 0.70 12 9.54E-08
D458 UED 38.4204 138.1526 660 238 1.0 0.70 12 9.54E-08
047C oM 36.6877 138.1820 508 240 1.0 0.70 12 9.54E-06
0070 KYJ 38.5640 137.6692 1380 240 1.0 0.70 18 7.83E~-08
04CA NUJ2 37.0488 138.0288 210 240 1.0 0.70 6 7.63E-06
817N ITO1 35.7447 138.7731 278 540 1.0 0.70 0 7.63E-06 Nagoya
S1F1 TAK 36.1328 137.1842 700 230 1.0 0.70 48 7.63E-08
221 MZE 35.8912 137.1553 590 138 1.0 0.70 0 7.63e-08
§231 YKE1 38.2555 137.5698 1150 136 1.0 0.70 12 7.863E-08
9241 TKN1 35.9837 137.5341 1262 230 1.0 0.70 12 7.83E-08
9261 MKO 35.8220 137.6048 890 230 1.0 0.70 12 7.63E-06
9107 TKC1 35.8525 137.4887 550 230 1.0 0.70 14 7.63E-08
COFO OTR 38.8177 137.8025 5§75 1 1.0 0.70 0 2.44E-03 NIDP
COFF OMC 36.4892 137.7237 1070 1 1.0 0.70 0 2.44E-03
840F SGR 38,3481 137.1845 85 175 1.0 0.70 72 2.44E-03 GSsJ
04C4 TSP 38.2208 137.6183 1530 15001 100.0 Q.70 [ 7.63E-06 Temp(ERY)
40EB| KMKC 36.2455 137.6378 1510 66 1.0 0.50 48 2.44E-03 Temp(JMA)
403E NKNY 38.2027 137.8037 1560 66 1.0 0.50 42 244E-Q3
84B0 HOK 36.2877 137.5965 1355 180 1.0 0.70 12 7.63E-08] Temp(DRPI)
8300 KMJ 36.3645 136.5057 70 300 1.0 0.70 60 2.44E-03 Hokuriku
8303 FKJ 36.0041 136.1233 90 300 1.0 0.70 60 2.44E-03
8308 KAJ 38.0488 136.5281 300 300 1.0 0.70 80 2.44E-03
8309 MJ 35.7982 136.3028 240 300 1.0 0.70 80 2.44E-03
8320 HKJ. 35.9375 1382125 2Q 300 1.0 0.70 12 7.63E-06




Appendix 2.
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Fig. Al-1. Focal mechanisms of cvents in the Kamikochi determined from the directions of P-wave initial motions.
Projection is equal area on lower hemisphere.  All solutions with the same score are plotted in a projection.
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Fig. Al-2, Continue
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Fig. Al-4. Continue



980814.032000 980814.113415 980814.140653 980814.162638 980814.174145

4 2 d

980814.193615 980814.225145 980814.235243
’ Qcﬁ .
980815.020836 980815.082042

980816.031112

980827.012436

2

980828.142133

Fig. A2. Focal mechanisms of events near the Hodakadake.
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Fig. A3. Focal mechanisms of events near the Yarigatake.
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Fig. A4. Focal mechanisms of events near the Noguchi-Gorodake.

1998 Hida Earthquake Swarm
Hiroo WADA, Kiyoshi ITO, Shiro OHMI, Yoshimi IWAOKA*, Naoto IKEDA and Kazuyuki KITADA
* Graduate School of Science and Engineering, Toyama University
Synopsis

An earthquake swarm occurred on August 7, 1998, at the Kamikochi in the Hida Mountain range, central Honshu.
The activity continued more than 8 months including a moderate earthquake of M5.4.  Some temporary stations were set
by use of satellite communication system near the source area, where seismological observation is very difficult because of
steep mountains. Together with the data of routinely operated stations, more than 10,000 events have been located at the
Kamitakara observatory, Kyoto University for 8 months. The activity migrated 20km from Kamikochi towards north
along the Hida Mountains and returned to the beginning area again at an average speed of about 1-2km/day.  The focal
depths are shallow as less than 7km, concentrating at about 3-5km deep. More than 300 focal mechanisms were
determined from the directions of initial motions for events with magnitude as small as 2.0, on account of the dense
observation network. Focal mechanisms of most events are strike-slip type with maximum pressure axes in northwest —
southeast direction, which is consistent with the global stress in this region. The damage of the earthquake was not very
severe, but real time information on the seismic activity was very useful for the measures by local government offices.

Keyword: seismicity, earthquake swarm, migration of earthquake, volcanic earthquake, Yake-dake, Hida mountains



