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OBSERVATION NETWORK OF CRUSTAL ACTIVITIES
AROUND THE HYUGANADA REGION OF KYUSHU

By Michio Taxapa, Tamotsu Furuzawa, Fumio Onya,
Masahiro TERAISHI and Yasumi SoNoDA

Synopsis

Observation network for monitoring crustal deformations and seismic activities in the
Hyuganada region of Kyushu, Southwest Japan, was constructed at the Miyazaki Crustal
Movement Observatory. The network composed of 7 stations with extensometers, tiltmeters
and 3-component 1 Hz seismometers has completely started into operation in April, 1987,
All data are telemetered to the Miyazaki Observatory by telephone line with 9600 bps PCM
method, and recorded in both analog and digital forms.

Some preliminary observational results obtained from five stations operating since April,
1986, are presented in this paper.
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Fig. 2. Top views of observation vaults and arrangement of instruments.
Arrows indicate the entrance of vaults. E: Super-invar-bar ex-
tensometer, W: Watertube tiltmeter, P: Tiltmeter of horizontal
pendulum type, B: Bubble type tiltmeter, BP: Borehole type pendulum
tiltmeter, DS: Water Discharge gauge, SP. S: Short period seismo-
meter, LP. S: Long period seismometer.
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Table 1. List of observing instruments
Observing instrument Mark Azimuth Span or Sensitivity
g Period (/digit)
MIYAZAKI OBSERVATORY
Super-Invar-Bar El ! N 46.5° w 38.45m 4.0x10™
Extensometer E2 = 8§ 43.5° W 38.45m 4.0x 1071
E3 N L5°w 38.45m 4.0x 101
Watertube tiltmeter wil N 46.5° W 45.69 m 6.9%1075”
w2 N 43.5° E 45.65 m 6.9x1075 "
w3 N L5 W 63.17 m 5.0x1075 "
Tiltmeter with horizontal Pl-A N-8 20.0sec 7.0x107+”
pendulum of Zoéllner Pl-B E-W 20.0 sec 7.0x10™¢”
suspention type P2.A N-S 20. 0 sec 7.0x10~¢"”
P2-B E-W 20. 0 sec 7.0x10™”
Rain gauge PR 0.5 mm
Water .discharge gauge DS 1245 cm?®
Short-period SP-1 U-D 1.0sec 4.4y kine
Seismograph SP-2 N-8§ 1.0sec 4.4, kine
SP-3 E-W 1.0sec 4.4u kine
Long-period LP-1 U-D 20.0 sec 1.44 kine
Seismograph LP-2 N-8§ 20.0sec 1.44 kine
LP-3 E-W 20.0 sec 1.44 kine
MAKIMINE OBSERVATORY
~  Super- Invar-Bar El S 78.1° E 27.3 m 5.6 x107t
Extensometer E2 N 12.9° E 11.73 m 1. 31 x 10710
E3 N 45.4° E 19.4 m 7.9 x1o~u
Watertube wl s 77.1° E 33.5m 4.7x1074”
tiltmeter w2 N 12.9° E 20.3 m 2.8x107¢”
Tiltmeter with horizontal -
pendulum of Zbdilner 11;:% E:VSV gg 8 :22 ; 8§ ig_: :
suspention type ’ ’
Rain gauge PR 0.5 mm
Short-period SP-1 U-D 1.0sec 4.4y kine
Seismograph Sp-2 N-§ 1.0sec 4.44 kine
SP-3 E-W 1.0sec 4.4, kine
SUKUMO OBSERVATORY
Super-Invar-Bar El N 70° E 10.55 m 1.47 x10™°
Extensometer E2 N 20° W 10.51 m 1.47x10™°
E3 N 65° 5.35m 2.9 x10™°
Watertube tiltmeter Wl N 70° E 11.62m 8.2x1074”
w2 N 20° w 10.52 m 9.1x1074"
Bubble type tiltmeter B-N N-8 3.7x10™¢”
B-E E-W 3.7x10™”
Rain gauge PR 0.5 mm
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Short-period SP-1 U-D 1.0sec 4.4, kine
Seismograph SP-2 N-8S 1.0 sec 4.4, kine
SP-3 E-W 1.0sec 4.4, kine
TAKAJO OBSERVATORY
Super-Invar-Bar E N 63° W Ilm 2.2x 1078
Extensometer
Watertube tiltmeter w N 63° W 1lm 9.2x107%"
Bubble type tiltmeter B-N N-§ 2.5%1072”
B-E E-W 2.5x1072”
Short-period SP-1 U-D 1.0sec 4.4, kine
Seismograph SP-2 N-S§ 1.0sec 4.4, kine
SP-3 E-W 1.0sec 4.4, kine
KUSHIMA OBSERVATORY
Super-Invar-Bar E S 6°W 15m 1.63x 1078
Extensometer
Watertube tiltmeter w S 6° W 15m 6.7x10°8"
Bubble type tiltmeter B-N N-8 2.5%x1072”
B-E E-W 2.5x1072”
Short-period SP-1 U-D 1.0sec 4.4y kine
Seismograph SP-2 N-8§ 1.0sec 4.4y kine
SP-3 E-W 1.0 sec 4.4y kine
ISA OBSERVATORY
Super-Invar-Bar El S 37° E 29.96 m 5.1x101t
Extensometer E2 S 53° W 29.96 m 5.1x1071t
E3 S 82° E 29.95 m 5.1x 1071
Watertube Wl S 37° E 30.40 m 1.04x 10"
tiltmeter w2 S 53° W 30.85m 1.02x10™+”
w3 S 82° E 42.77 m 7.4 x1078”
Borehole type BP-1 S 37° E 1.53x10~%*
pendulum tiltmeter BP-2 S 53° E 1.53%x107%*
Rain gauge PR 0.5 mm
Water discharge gauge DS 500 cm?
Short-period SP-1 U-D 1.0sec 2.0y kine
Seismograph Sp-2 N-§ 1.0sec 2.0p kine
SpP-3 E-W 1.0sec 2.0p kine
Long-period LP-1 U-D 10.0sec 5.1u kine
Seismograph LP-2 N-§ 10.0 sec 5.1y kine
LP-3 E-W 10.0 sec 5.1y kine
OOSUMI OBSERVATORY
Super-Invar-Bar E N 28° E 16 m 1.5x1078
Extensometer
Watertube tiltmeter w N 28° E 16 m 6.3x10°3”
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Bubble type tiltmeter B-N N-8§ 5.0x1073”
B-E E-W 5.0x1078”
Short-period SP-1 U-D 1.0 sec 1.7x kine
Seismograph SP-2 N-8§ 1.0sec 1. 74 kine
SP-3 E-W 1.0 sec 1.7 kine
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Fig. 3. Block-diagram of telemetry system of the Hyuganada Network.
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Fig 4. Schematic diagram of data acquisition system. MT: magnetic tape
device, FD: floppy disc drive, HD: hard disk drive, PR: printer,
MB: mega bytes — capacities of memory.
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Fig. 5. Variations of ground-strains, ground-tilts and precipitations.
(a): ground-strains for Sep. 1985-Mar. 1987 observed at
Miyazaki and Makimine, and precipitation at Miyazaki.

(b): ground-tilts for May 1986-Mar. 1987, observed at Su-

kumo, Takajo and Kushima, and precipitation at Sukumo.
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Fig. 6. Variation of ground-strains, water discharge and precipitation at
Miyazaki Observatory before and after the occurrence of the
Hyuganada earthquake of Mar. 18, 1987.
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Fig. 7. Epicenter distribution of aftershocks, determined by Miyazaki
Observatory (a) and determined by Fukuoka Meteorological
Observatory (b).
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