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OBSERVATIONS OF THE CRUSTAL MOVEMENT AT THE
MIYAZAKI CRUSTAL MOVEMENT OBSERVATORY (2)

By Michio TAKADA, Tamotsu FURUZAWA, Fumio OHYA,
Masahiro TERAISHI and Yasumi SONODA

Synopsis

At the Miyazaki Crustal Movement Observatory, continuous observation of ground strains
and tilts has been carried out since Nov. 1976. Secular variations free from seasonal variation
and shorter period disturbances mainiy due to rainfalls of observed strains and tilts are
investigated with 365 days running mean procedure. Strain rates are very uniform in time
and principal strains are extension in N-S and contraction in E-W direction. Tilt direc-
tion observed with watertube tiltmeters and that with horizontal pendulum tiltmeters are
inconsistent but changes of tilt rate keep consistency.

At the Makimine Observatory, secular change rate tendencies of both strain and tilt are
also inconsistent with results at Miyazaki.

Seismic activities within 100km from the Miyazaki Observatory are also described.
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Fig. 3 Secular variations of ground-strains observed with extensomelers (E-1~5, E-V), ground-
tilts observed with horizontal pendulum tiltmeter pairs (P1, P2) and watertube tiltmeters
(W-1~W-3), precipitation, monthly numbers of earthquake with S-P time less than or
equal to 7 sec and earthquake activities in the region within 100 km from the Miyazaki
Observatory.
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Fig. 4 365 days running mean plottings and recurrence lines of ground-strains and ground-tilts
observed at the Miyazaki Observatory. The same marks are used as in Fig. 3. ‘A’ and *V’
mean areal strain and volume strain respectively, calculated from the strains observed
with the same suffix number instruments as in parentheses.
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Table 1. Strain rates and tilt rates calculated from 365 days running mean data.

Observatory :omponenl X lozgﬁear driection (period)
X107 /year
MIYAZAKI E-1 0. 60 N 46.5° W
E-2 2.8 N 43.5° E
E-3 28. N L5°W
Principal 28. N 0.3°E N
(rains ) { Ngopop (CIFEZHED
Ad+2) 3.45 (E-1+E-2)
E-4 —-10.8 N 46.5° W
y ~8l. ” (~1979. 3)
y 20.4 7 (1979.4~)
E-5 74. N 43.5° E
E-V —178. Vertical
” —182. # (~1980.10)
7 9.3 v (1981.12~)
A(4+5) 63. (E-4+E-5)
V({4+5+V) —115. (E-4+E-5+E-V)
P1-A 50. S down
7 51. 7 (1979. 8~)
P1-B 205, W down
” 169, v (1979. 8~)
P2-A 75. S down
P 30. v (1979.8~)
P2-B 101. W down
y 69. ” (1979. 8~)
W-1 32. N 46.5° W down
y 30. s (1979, 11~)
W-2 61. N 43.5° E down
7 86. s (1979. 11~)
w-3 17.6 N 1.5° W down
MAKININE E-1 460. N 63.0° W
E-2 —130. N 67.5° E
” 21.3 y (~1979. 10)
y 7. Yy (1981. 6~)
P-A 1520. N down
P-B 770. W down

* Notation in this column are the same as in Fig. 2, 4, 6, 7 and 9.
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Fig. 5 Vector diagrams of secular variations of ground tilts observed at the Miyazaki
Observatory. W4y is drawn from W-1 and W-2 data.
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Fig. 68 Vector diagrams of 365 days running mean data of secular variations of ground-tilts
observed at the Miyazaki observatory. The same marks are used as in Fig. 5.
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Fig. 7 Arrangement of instruments in the observation vault at the Makimine Crustal Movement

Observatory.
E-1, E-2 Super-invar-bar exiensometer.
A B Tiltmeter with horizontal pendulum of Zéllner suspention type.
P Pressure gauge.
T Thermometer.
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Fig. 8 Secular variations of ground-strains and ground-tilts observed at the Makimine Observatory.
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Fig. 9 365 days running mean plottings and recurrence lines of secular variations of
ground-strains and ground-tilts at the Makimine Observatory.
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PFig. 11 Vector diagram of 365 days running

Fig. 10 Vector diagram of secular variation of mean data of secular variation of
ground tilt observed at the Makimine ground-tilt observed at the Miya-
observatory. zaki observatory.
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WAL D, FZ0EAOHBINEERSRESLEDONEH, HHNCRDTNTH S,
3.3 HEEBEORR
COHRICH » 7o R &SRB E UTII9784E 7 A 4 BEBEILHOFER120km 2EF LTS M=6.2 (&
SPEELIkm) RONM9804E12 12 H BRI O X40km, M=6.0 &0 (ERIEMSIkm) EhH5. §iE
BT 5 LALNIBREEMRBDONT, BBEREHPCH>TOBDAPEELIELTHR
B2 L0, HEREEILRS O6ERHFEE DS 5 7 TR 1IBEECAREDLTHREBAED LN
2%, INEBELTIOREHETHS S,
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Fig. 1 IR U BB RUTERICE T 5 6ERIRE T AGA iGeodimeter 6007 ic X 5 LMl & %1981
EPSERHL TN, ARBORERVREOHRIERICOVTRTTIC®E Ly, Table 2 [KZhET
DRBHERE F LD, BIFO 3 EOFKRITNT USBRELERERUTIROEN, 2ROERIDK
bicE 1 BIE~%E 3EEOEDT AEIR, 10.7x1078 (N 53.4°E) KU —3.3x107¢ (N 36.6°N) &113,
TDRE =V 2 fEF OB LRI IE, BAVICEEbDXYD, FR/ SV ibgEe & einic—5d 3
5, LROERIFRCAESLBELGANLSOTHY, A TRERLRTICEED S, s EHOE1EH
EH2EE EOMOFOTHMEIR THIR] MR EA 51T, 4.2x107¢ (E10.6°N) FF 0.23%
1076 (N'10.6°W) £72348, ChLBELCRETICEEDR,

Table 2 Results of distance measurements by electro-optical means.
Miyazaki Network

No. | Date \ Base Line Ikeuchi Heiwadai Mochida Matsuzaki
m mm m mm m mm m mm
1 Mar. 23-26, 1981 19909. 07142 17534, 65743 13575. 28043 7641.905+4
2 Dec. 13-15, ~# .029+4 . 64845 . 22743 .918+3
3 Dec. 5- 7, 1982 04742 . 68543 .264+2 . 91242

No. | Date \ Base Line Yamashita Kiyotake Horikiritoge Shiroyama
1| Mar 23-26, 1981 6336.33942 | 863005942 | 3776.5304 | 267623144
2 Dec. 13-15, »# L3061 .959+4 .5164+3 L21743
3 Dec. 5-7, 1982 .32443 .923+4 . 51842 .244 12

Nobeoka Network

No. I Date \ Base Line Tomiyama Hosomi ' Mukabakiyama | Kagamiyama
m mm m mm m mm m mm

1 Dec. 11-12, 1981 8813. 8845 8797.780+3 9942, 955 +2 17292. 8913
2 Dec. 3- 4, 1982 .896+5 .818+4 . 96042 .915+2
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Fig. 13 Epicenters of earthquakes in 1979 and 1982 determined by the JMA, within
about 100km from the Miyazaki Observatory.
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