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TEMPORAL CHANGE OF SEISMIC ACTIVITY
IN AND AROUND THE HOKURIKU REGION
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Kunihiko WATANABE and Masataka ANDO

Synopsis

Hypocenter data obtained by the Hokuriku Observatory of Disaster Prevention Re-
search Institute, Kyoto University, during the recent 17 years since June, 1976 have
been extensively analyzed, especially from the viewpoint of long-term variation of seis-
mic activity in the Hokuriku area. During the study period the 1984 Western Nagano
Prefecture earthquake (M6.8) and its aftershocks were the most prominent activity in
the present area, Hokuriku. The seismic activity in the study period has been nearly
stationary except the above two periods. Temporal variation in the number of earth-
quakes shows a periodicity 5-6 years and its variational pattern is well correlated
among the following three sub-areas: the Fukui earthquake fault area, the Yanagase
fault area, and the Neodani fault area. On the otherhand, in the Hanaore fault and its
vicinity, about 50 km west of the Yanagase fault area, the number of earthquakes shows
a different pattern of temporal variation of earthquakes from the two sub-areas.

As to the secular variation of seismicity in the present area, the number of earth
quakes has been decreasing with time in the sub-areas including the Fukui earthquake
fault and the Yanagase fault, almost with a constant rate, but in and around the Neoda-
ni fault, seismicity has been increasing, which became obvious in particulat since 1984.
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Fig. 2 Map showing locations of historical earthquakes with a magnitude of 6.5 or greater from Utsu
(1987), and the distribution of major active faults taken from those shown in Fig. 1.
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Fig. 3 Generalized geological structure in the Hokuriku district and distribution of microearthquakes
with depths shallower than 5km (from Watanabe, 1980). The location of Hakusan Volcano is
indicated by a square.

Table 1. Location of seismographic stations of the Hokuriku Observatory network. Origin of
X-Y coordinates is (136°E, 36°N). Ground noise level at each station is also indi-
cated for long period microseosms in winter (L) and short period ground noise (S)

Station | Code | Logitude Latitude | Height | X Y Noise level
(L) (S)
m km km pkine

Hokuriku | HKJ | 136°12'45.0" | 35°56'15.0" 20 [19.175| -6.914| 80 70
Komatsu | KMJ | 1363020.6 | 362152.3 70 |45.387 | 40.567 | 150 80
Fukui FKJ | 1360724.0 | 360538.9 90 |11.107| 10.453| 100 30
Katsuyama | KAJ | 1363141.3 | 360255.2 300 |47.590| 5.528| 50 30
Imajou IMJ | 1361810.0 | 354753.4 240 |27.369 | -22.353| 10 10
Azai AZ] | 1361926.0 | 352838.0 370 |29.394 | -57.956 | 20 20
Mihama | MHJ | 1355844.2 | 353150.2 260 | -1.910 | -52.001| 80 30
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Fig. 4 Instruments for crustal activity measurement installed in the observation tunnels of the Hokur-
iku Observatori. The thickness over the tunnels is about 30 m in Tertiary sedimentary rocks
of sandstone and shale. The annual temperature variation in the tunnels is within 1 degree.

Table 2. List of instruments installed inside the observation tunnels of Hokuriku
Observatory. Component, recording method, and the time of installation are

also shown
Instrument Component Method of Recording Set up
Strong motion Seismometer UD NS EW Event trigger* Sf=200Hz 1993 Jan.
STS-1 Seismometer UD NS EW Continuous*  Sf=20Hz 1988 Nov.
Relative Displacement (UD, NS, EW) | Event trigger® Sf=10Hz 1986 July
4 Sets. Continuous® Sf=0.003Hz
Tiltmeter (NS, EW) 2 Sets. | Paper Sf=0.03Hz | 1982 Jan.
Water Seepage Meter Counter of 50m! | Continuous® Sf=0.003Hz | 1986 Nov.
Earth Ptential 7 Poles (6¢ch) Paper Sf=0.03Hz | 1993 Jan.
Proton Mahnetometer Total intensity | Continuous” Sf=0.017Hz | 1993 July
Y-ray Survay Meter Fixed a point Paper S$f=0.03Hz | 1988 Sept.

*Using personal computer.
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Fig. 5 Flow diagram of the seismic observation and recording system at the Hokuriku Observatory.
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Fig. 7 Map showing epicenters of earthquakes determined by the Research Center for Earthquake
Prediction, DPRI, Kyoto Univ., with depths shallower than 30km and for the perlod between
1980 and 1991, compiled by Matsumua and Katao (1992).
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Fig. 8 Map showing epicenters of earthquakes used for the present study determined by the Hokuriku
Observatory.
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Fig. 12(a) Map showing locations of earthquakes 1-10 whose focal mechanism is shown in (b).
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Fig. 12(b) Nodal plane solutions of P-wave first motion plotted on the upper hemisphere. Compress-
ional and dilatational first motions are represented by solid and open symbols, respective-

ly.

Table 3. List of earthquakes of which focal mechanisms are shown in Fig. 12. (Az, D, S1): azi-
muth, dip, and slip direction of two nodal plans N1 and N2, (Az, D): azimuth and dip of
P-, /T-, and B-axes, N: number of polarity data, Sc: score of fitting (%), Ns: number of
possible solutions with the highest score

No. Date Time Londitude  Latitude H M N1 N2 P T B N S¢ Ns
(B) (N) (km) Az D SI Az D Sl Az D Az D Az D

1 851003 2057 32.17 135°47'56" 35°06'36" 12.3 5.1 161 32 22 52 78 120 118 27 354 48 225 30 23 9%

2 851127 0901 57.78 1354421 353711 7.3 5.1 135 55 0 225 -9 -75 96 24 354 24 225 55 22 95 6
3 861023 1911 44.08 1351457 355024 1.5 3.3 131 66 10 37 8 156 8 10 352 23 198 64 27 100. 21
4 861023 1023 36.07 1363007 352212 9.9 4.0 347 36 57 205 61 111 280 13 156 67 14 19 16 84 1
5 870521 0515 39.19 1355546 352100 12.1 4.3 34 44 117 178 52 66 285 4 26 71 194 19 24 92 2
6 870528 0603 34.24 1353249 350112 12,1 4.8 157 48 48 30 57 126 95 5 357 60 18 30 29 90 4
7 870721 0336 1.24 1351947 355923 29.3 4.6 323 55 -24 67 71-142 290 40 192 10 90 49 26 93 1
8 90502 1608 17.50 1363343 352248 35.4 50 9 15 58 222 76 99 305 31 144 58 41 9 23 93 1
9 901104 1401 10.27 1361839 353300 37.2 3.5 52 77 170 145 8 13 278 2 9 16 180 74 15 100. 21
10 910831 1326 36.13 135475 351724 11.2 4.3 327 70 15 231 76 159 280 4 18 25 18 64 26 100. 36
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Fig. 13(a) Map showing locations of earthquakes 1-5 whose focal mechanism is shown in (b).
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