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TELEMETERING SYSTEM FOR OBSERVATIONS OF
CRUSTAL DEFORMATIONS AND EARTHQUAKES
AT THE KAMITAKARA CRUSTAL MOVEMENT
OBSERVATORY

By KamitakaRA CrusTAL MOVEMENT OBSERVATORY
and ResearcH SectioNn FOR EARTHQUAKE PREDICTION

Synopsis
Central recording system for monitoring crustal deformations and seismic activities in the
western Chiibu region, Japan, by the use of digital telemetering device with time-division PCM
multiplex, has started into operation in May 1977 at the Kamitakara Crustal Movement Ob-
servatory.

Twenty signals of crustal strains and tilts (DC) observed with extensometers and tiltmeters
and of some other geophysical data, and ten signals of short-period (SP) and long-period (LP)
seismic waves observed at three satellite stations are telemetered to the Observatory by a telephone
line with the data signalling rate of 4800 bits/sec. The dynamic range of the signals is 78 db for
the SP and LP data, and 66 db for the DC data, respectively. The output signals are recorded
in both analog and digital forms.

Seven DC signals and three SP data are also transmitted in the same way to the Disaster
Prevention Research Institute, which is about 200 km distant from the Observatory.

Some of the recent observational results obtained from the telemetering system are presented
in this paper.
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Photo. 1. Telemetering and recording room at the Kamitakara Crostal Movement Observatory.
Right rack: Four scts of NMODENIS,

Central three racks: Apparatus for telemetering and data processing.

Photo. 2. Recording instruments.
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Fig. 2. Block diagram of the telemetering and recording system.

3. HRERE S S

3.1 HBEHMAUHBLIT A

Fig. 3 THBBEMNECBT 2HBORELRT. REIN TV 25H0 SEHELIOR, MM LME

B UREN - ERMENTH 8, BN MECERERISTERN, Bk KU

Fig. 3.
observation vault.
transformer type sensors for extensometers,
optical recording sensors for extensometers,
magnetic sensors for extensometers, WT

El,EI.SS1
.

tiltmeters of horizontal pendulum type, S

[
W

T

TN

N

Y X

\

Era | .3°"'\\
P2 \e2,E2'S52  “EC2

g

electronic detectors for water-tube tiltmeters,

Sl % & LRI

Location of the instruments installed in the Kurabashira
El, E1’, E2, E2’, E3, E3': differential-

EPl, EP2, EP3:
ECI, EC2, EC3:
1, WT2, WT3:
PTI1, PT2:
PS; short-period

seismographs, LPS: long-period seismographs.



LS R BEAET - R TP
LB ER BN OB « MBEHT L A—F « YRF 4 123

BHIN T3, BBEEHT -2 12, BEAANZOREET, 0~10mV -6 {TEHRHEH (HAERLD I
£ (25mm/hour) BN B LAIRKIZ, TRHS5D) BOITRGFDOF — 207 LA —2 LD BRTEFKEE
nNt, AAWERRFUEHBTAHBER 0~10mV THE—INTnE, TREOEDEFIRIERIERT 0~
+5V,60db ¥ CHIEX N, 083Hz > 79 v 7 itk A/D EHBEND, HIEHESOEEN Y 7 M3,
BEEMALSCIHL 1digit MTTh b, FLA—2ITXko THUFRERAREINIERL, D/AE#ROD
# 0~5V TO6ITALH (BMEBEHRRE) 3BT+l (25mm/hour) ¥ N5 & REET, 0~1998
(digits) ZA & —nERIN, IHMBRETF —FRF4+ V2 rBHENE, V7Y 7RI, 3, 15,
30, 604D 4 MEREVTARTH 5,

WBREBHFT —2 05 b 7THS (W#EE3, KREBMEH3, KBRFEMIT L) B, EREBUFL Y FEN
O RFEF~EXEIN, 0~£5V .6 THEHH (RAEHME 2/1KEHR (Bmm/hour) Nz s L
I, BHOBCA2 4 P54 4 —CRBMERHZ N, KF—F W rFIN 2, Fig. 4 TFEHEHERT
BonkTF e S E801 BFORERT,

..............

HP2

vivisiviiee it Rt T AL XX AN AN AN K

Fig. 4. Examples of crustal tilt and strain records. WTI1, WT2, WT3: tilts from water-tube
tiltmeters, EI1, E2, E3: strains from silica-tube extensometers, HP2: tilt from horizontal-

pendulum type tiltmeter.
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Fig. 5. Amplitude and phase characteristics of water-tube (upper) and horizontal-pendulum
(lower) tiltmeters.
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Fig. 6. Amplitude (upper) and phase (lower) characteristics of extensometers and strain
seismographs.
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Fig. 7. Examples of strain seismograms.
(a): Aug. 19, 1977, Banda Sea, M=7.2.
(b): July 29, 1977.
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Fig. 8. Overall amplitude response of the long-period seismograph system.
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Fig. 9. Examples of long-period seismograms.
(a): Aug. 27, 1977, Banda Sea, M=7.2.
(b): Aug. 21, 1977, E off Chiba Pref.,, M=5.4.
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Fig. 11. Example of short-period seismograms from three stations recorded by the triggering system.

Fig. 12. Example of short-period seismograms played back from an analog data recorder.
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Fig. 15. Tidal tilts recorded with the horizontal-pendulum and water-tube tiltmeters.
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Fig. 17. Epicentral distribution of earthquakes in and around the present network, determined by the
Kamitakara Crustal Movement Observatory.
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