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INSTRUMENTS FOR MEASURING CRUSTAL MOVEMENTS AND
TELEMETERING SYSTEMS AT THE THREE OBSERVATION
STATIONS, HORYU, TATEYAMA AND SUZAKA

By Masaaki Kato, Hikaru Dol, Yasuo WADA,
Yoshio TsusHiMA and Takeshi MIKUMO

Synopsis

In order to investigate crustal deformations being concerned with earthquake activities in the
northern part of the Chubu districts, Three observation stations, Horyu (Ishikawa Pref.),
Tateyama (Toyama Pref.) and Suzaka (Nagano Pref) were constructed. The main instruments
set in the observation vaults are water-tube tiltmeters and strainmeters. Both of these instru-
ments use differential transformers for their detectors.

Twenty signals of crustal strains and tilts and some other geophysical data, and three signals of
seismic waves observed at Horyu are telemetered to the Kamitakara Observatory by an exclusive
telephone line with the signalling rate of 4800 bps.

In the case of Tateyama or Suzaka, data measuring interval is ten minutes. Signals of crus-
tal movements and other data are stored on RAM cassette in a digital data logger and collected
automatically once a day at the Kamitakara Observatory by a public telephone line (1200 bps).
All the data are stored in hard disk units and used for data processing.
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Photo. 1. Transmitting room (front) and
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Horyu observation station. K:—/W
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Photo. 2. Entrance of the observation
vault at Tateyama.
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Fig. 3. Detector of the float type water-tube tiltmeter.
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Fig. 4. Detector of strainmeter.
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Photo. 6. Inside view of the observation

vault at Tateyama. A detector
of water-tube tiltmeter (left) and
a fixed end of strainmeter (right)

can be seen.

Photo. 5. Inside view of the observation » ?hﬁ’%
vault at Horyu. Three compo- [N o T
nents of strainmeters and one Photo. 7

Inside view of the observation

set of water-tube tiltmeter can vault at  Suzaka. Concrete

be seen. foundations made for setting

two components of strainmeters
can be seen.
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Photo. 9. Inside view of the transmitting
room set in the observation
vault at Tateyama.
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SUZAKA OBS. STATION TATEYAMA OBS. STATION
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PULSE SIGNAL c 1 PULSE SIGNAL : 1
DIGITAL DATA LOGGER DIGITAL DATA LOGGER
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PUBLIC TELEPHONE LINE
¢ NTT )
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KAMITAKARA OBSKRVATORY

MODEM (1200BPS)
CCN-2024

TECHNICAL COMPUTER
PS-9000model310MsystemF112B

7

TIMER(1.2KVA)

T
| /DISK & STREAMER _ PS-9301DS | UNINTERRUPTBLE
POWER SYSTEM
- PRINTER 829064 |
L{PLOTTER 7475A | AC100V

Fig.5. Block diagram of the system for data collecting, telemetering
and data processing.
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Table 1 {237 [R5 00198845 1 A17H & LCUERL
17— % O—3 (10F v » F V) ZRT, RAMIZO0EEO
BOF = HHFTENTWAS, 1 A50O7T— 5 x LEEHHE
FrCF R SIEEY, FRTOY 7)) v 73l LT
Do IR T LR RBTOF 7y 7B S D,
Table 1 TIZHBBWOTOH > 7Y » FEELH 0 K105
L2 5T b, F0H, 1050 TY » 7)) ¥ 75t
hit, WS > 7y v rasitbii:#, 1W»

SR > 7 2 S L, 0RO, 10, 205, i\ g o

100 MR > 7 v L, RiRIE23E500DF -8 & Photo. 10. Data collecting system con-
YTy Z L Twh, FRTOAD t1VIER® structed by using a personal
74 2 H AT £2000 G LTV 5, computer. - Analog signals
Photo. 11 i2, 71li, FUROT 1 7 V7 — & QBRI transmitied _from ~the Horyu

station are converted into digit-

FHLTWwAF /= varyEa-y A7 4 (Fig. 5 al signals for computer use.
#M) RT, (KAMITAKARA OBS.).

Table 1. Digital outputs of signals of crustal movements observed at Tateyama during the
period from 1988. 01. 17, 00h00m to 1988. 01. 17, 23h50m. These data were col-
lected at the Kamitakara Observatory.

Time ich 2ch 3ch 4ch Sch 6ch 7ch 8ch 9ch 1och
1988/01/17 tvi v £V V3 tvi [v3 V3 tvl tv3 tvi
0117000000 24 36 43 223 -1845 -1826 o ) o 0
0117001042 26 34 35 223 -1841 -~1827 o o o 0
0117002042 28 32 34 225 ~-1836 -1833 0 Q 0
0117003042 29 3t 36 225 -1834 -1843 o o :
0117004042 29 32 33 227 -1832 -1B843 ) "

0117005042 30 30 3t 224 -1837 ~1832 o o
Q117010000 32 29 32 227 -1831 -1842 ) a
0117011000 34 25 27 226 ~1B43 o o o
0117012000 35 27 27 226 - . o P P
0117013000 37 26 26 - o o o o
0117014000 8 21 o -1910 o o s o
01170150060 39 °” -1872  ~1909 0 ) o o
0117020000 a0 424 -1866 ~1909 ) o 0 0
0117021000 13 219 -1880 ~—1902 0 o 0 o
or17eT o/ -10 223 -1Bes -1915 0 o o o
' o 54 -135 222 -1872 -1904 0 o O o

- o 56 -18 223 -1875 -~1911 0 o 0 o

L0 224000 O S6 -15 222 ~1B&6 ~1915 o 0 ) O
0117225000 o S -16 222 ~1882 -1903 o 0 o ]
0117230000 2 52 -16 222 -1868 -1914 o ] o o
0117231000 3 53 -12 224 -1871 -1917 o 0 ) o
0117232000 4 52 ~-14 223 -1882 -1910 o o o o
0117233000 4 52 ~25 225 1886 1903 o o 0 )
0117234000 a a3 -24 223 -1876 ~1909 o o o )
0117235000 & 5t -23 224 -1887 -1904 o o o o
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Photo. 11. Technical computer system for
collecting the data of Tateyama
and  Suzaka, automatically.

Data processing is also done by
this  system. (KAMITA.-
KARA OBS)).
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