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CONTINUOUS OBSERVATIONS OF THE CRUSTAL MOVEMENT AT
OBSERVATION NETWORK OF CRUSTAL ACTIVITES AROUND
THE HYUGANADA REGION OF KYUSHU

By Fumio Ouya, Masahiro TERAISHI, Yasumi SoNoDA and Tamotsu FURUZAWA

Synopsis

Results of continuous observations of crustal movements at 6 observatories in observation network
of crustal activities around the Hyuganada region of Kyushu, Southwest Japan, are described.

Secular variations free from seasonal variation and shorter period disturbances of observed strains
and tilts at each observatories are revealed with 365 days running mean procedure. At newly con-
structed stations, the initial drift in the continuous records of ground-strain and -tilt have decreased grad-
ually. At Miyazaki Observatory, where the precipitation exceeds 3000 mm/year, the effects of rainfall
cannot be removed completely, and averaged strain changes (365 days running mean) depend on annual
precipitaion.  Strain rates and principal strains are calculated from this secular variations.

Principal strains at 2 observatories, Miyazaki and Isa, are coincident in direction with each other,
which are extension in N-S and contraction in E-W direction.

1. & U &

WRFHIZEL > ¥ —FHERATE, 1974FEBETFHMEIEIC L ) R TEHBEAFTE LTREL, HERN
HOMBEBRAE L LIS, HRBICBIIABRELHREH L OMELH E 5T 57 DB TEE 5
PEERE LABRZHEITTELYD, 206, 194EEL ) 3EFTECHERNS Y 5 SHEL, By
bEOTAHART LA — A TEG LAY, BRERRFEBHRABENRE L TE2E07— ¥ 2 SN T
EREFEIT > TV BEPY, EHOBHIERL 7~ 7E%, WEICOWTIRTTRRELZ-DT, KTk
FEBAAICBITB191ER T TOELEER T — #1200 T, BEBErPLOICHBIF L -ERYBET 2, &
I - HIED 2 SIZOWVTIERTHR? TIER T TERE L TVAHDT, ZO®DIIMICES T BV CTHEITL
720

Fig.1 CEBUAONELNENOHBREEBELR T, 2B AL VMR T, B MYZ) - Hig
(Mm@-ﬁésmm-@ﬁa%)fuﬂg?ﬂﬁimﬁﬁw3ﬁmoméitu%h~ﬁttﬁﬁmﬁ
PURRRE LD, A—/8—A v F 7 — VAEBEET B L OKEER G 28R L LTEM v 4 — 13 E
Lo o 2%FERAL, —HBOBMATIKERT, RENOEHEFLHFHLTVS, BYDHIZ 1 FEDOHA
DYETH b,

UTEBHNE0 75 7 3BE0ROfEE 70y FLALOT, EBRIBEHOUEMEDES T 7TH 5,

._1_



300 HAEIERER $355B-1 F4. 4 (1992

N
Na0s SUKUMO
TAKAJO
SP.S
10m
e

MIYAZAKI

P2
A KUSHIMA

[ 3¢ 12 133

Fig. 1. Location of the stations within the Hyuganada Network and the arrangement of instruments in
the observation vaults.
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Fig. 2. Secular variations of ground-strains observed with extensometers (E1~E5, EV), daily
precipitation, and their 365 days running mean plottings (365 days running sum about
precipitation) at the Miyazaki Observatory. “A” and “V” mean areal and volume strain
respectively, calculated from the strains observed with the same suffix numbered instruments
as in parentheses.

B2/ REE S A DOBETHMEIC L AEEMRT Fig. 3 17T, IBAEARE LTEHMOENLTHRX
RS T, 19778 7 A~19804E12A %45 1 8, 198146 1 A ~19834E 9 A %45 2 1, 19834104 ~ 19914 7
A28 345, KPMEBICEELEDLE, E1HEEIMETEREHFAIZIIIF L TH LA, Bt
FHROBPOED, S3IHLE1HHOW21EL 2 -Twh, HHOESI2EETL L, BEEL LTidFt
FHOBUOREIIEIE R, EEFAORAEEFEIHICEE1HOREFI 72 8il%5, 2D
WHIII S FN-E 2 M THAEPRL 5> T b,



K& - FA - BH - 5% | AAESSRESHRABNRIC X DR L e EhiER 303

2.2 BHREA | MIVAZAKI

AEEMFHIBUNEICB-TC, BE 465m OBEXT Ext 368 Deys Running Hean
H2HA WL W2 RUFChS & 45° DAELRT W3
DIFFVBRBENT VS, F722 #8I12KPRTEE
FHEH2 M Pl P2 5% 4 A (BILks) & B RV I ey
F) D2HEDD, FHAEERELTWAE, ThoDEHE

2x1p-8
E3(N 1.5W)
E2(543,5W)

BEL Fig. 4 A e 76 77 70 79 80 Bl 82 83 B84 85 85 @87 88 BS 9@ 91

BRI T, BELHRIHT 3MOBECBNE
BOROLFIMMREIDOEES LN 2L, BETY { = *‘\'“
DTFT7LMBEREIIRTHLOLINBELLTH S,

7?7?77 - B9 81 - 838 B83/18-91,7

P1A ‘:B“)’Z)lgg?)ﬂil H@%i%i&ﬁ?“ﬁ”) o)gtk'ftlij( r‘T] bt JEXT. (mew :CONT.
FRTOMR Y RPN 20T, By MROKSLZF Fig. 3. Principal strains in three periods calcu-
U7 M, BEBEHBBRSAZFY 7 b EEHEFETI lated from 365 days running mean data
ARV, X7 MV Fig. 9 ICBRBRSEOL O of ground-strain observed by three
LAbETEL, BHTEHICLbDEE~NTTOy b components of extensometers (E1, E2,

LCh %, EEIELELE PL P2 & b ICHET 259 O — E3) at the Miyazaki Observatory.

BB ER LTV, PLIBIISELEITANLH

BT T A D IS, EERLUATOH 4EIIED 5D, P2 IZ1986FEIETAL LB TH) OBAIAM & o
Twd, —F, KEEHFEIHF) 7 0B L 8LTHN 2R LTVAPIBMET A0 0 2 DRE
L, TO®RIMBEIZHTANIZERILL TS, HANED - ZZ1988FIIZER b 7 » AW ) 17 D728
7u— MRERR LA, RULTWHEHED»S %,

3. HREEAEICH BT HESEARBR

ABRATIHINBERO—TERNA LSO TH A, FHRURE, 2HORBELEIThbhTws, 7
I9REFRICIMERBRE T A F—7L— P TEENT, BHIHRET AR —BEETATELERL
7oo THYIMPIBIMESL —RMEL, FHEEHOF/IOBELLB L, BRER, MMt 1 NsTH
BRLER2BGOHAEENEND L) I olce TOFRIMELST, HFEE, EX2RMIHLT, &
F1, 2%F35 LT 5720, FIERO E2 % E3 L &L, #HEEWo%E E2 & L7z, KRIZ19854F 3
Bl L A= —BAITESLWIBEADICAY ) B2 85 LRSS 23T 7, BIBRIC/HEEET E1 43 11.8
mA2b27.3miZ, E3I311.8m %256 194miZFOREYERL, FhITo7a<w4 FEFIZIA T,
ZE LT AR FII7z, RN TINEED S IIKEMRETORENET L, KELZLHEIEONL LS
[ S A

Fig. 5 [Z194FELCROBRHHER L BT OBEE LT T, HEORE» RV OBRBETREBINTE D,
BHES A CHHERCREDSHLDT, BEOHERHOL ) IHEDEELIZLEALZITEVENS
WRETRZ2 <, BNOSUWELELBIIBIERIIE - -HPOLE 2 EH L T2,

3.1 H#EZE

FEEILIZIZ 3T & B A LN, 1983~ 1984F IZIREDOHEBLEDLNAFE L35 — » OEH;
ZALERL, 1985ENDADIIBIT ARV EL E3 DRERDOERUHIT AWMU TRHFELTNLE, £
BEERDHE, 1983FEDKDHIBLEDFIZDPIT THLNIEADEIHIBEIDOTPIZALN LD F R
PRI EAERON LR o T A, 451, El, E3 2BV T, 1983~1984EDFEHELD ) LMD
HIE OZALESD, 196FELURENRFERIFLIFEL{, HAOPHMOFEIFHNLEREZIRL T

_5#



304 RAPIKMEAMER $355B-1 F4. 4 (1992)

MIYAZAKI o —

PR

P1A(N-S)

S—down, W—-down

P1B(E-W)

P2AIN-S) -

1@J

J

%
P2B(E-W) I N46.5W do

W1(N46.5W)
— ] $43.5 W down
W2 (N43.5E) N
i —
—— S 1.5E down
W3(N 1.5W) [ ~—

2888mm-/year

W

76 77 78 79 8@ 81 82 83 84 85 86 B7 88 8IS 98 91

Fig. 4. Secular variations of ground-tilts observed with horizontal pendulum tiltmeter pairs (P1, P2)
and watertube tiltmeters (W1~ W3), daily precipitation at the Miyazaki Observatory, and their
365 days running mean plottings.
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Fig. 5. Secular variations of ground-strains and ground-tilts observed at the Makimine Observatory,
daily precipitation, and their 365 days running mean plottings.
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Fig. 6. Secular variations of ground-strains and ground-tilts observed at the Sukumo Observatory,

daily precipitation, and their 365 days running mean plotting.
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Fig. 7. Secular variations of ground-strains and ground-tilts observed at the Isa Observatory, daily
precipitation, and their 365 days running mean plotting.
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Table 1. Strain rates and tilt rates calculated from recurrence line of 365 days running mean data.

rate rate
Oléfe;rgg(t)(()iry copmonent ;((118:27 ] /yy Olézs%rggg%ry copmonent >><<11(()):27 / /yy
MIYAZAKI MAKIMINE
85/7~91 El 0.95 85/7~91 E1 41.4
77/7~91 ” 0.51 » E2 39.8
85/7~91 E2 0.18 % E3 134
77/7~91 ” 1.07 4 A(1+2) 81.8
85/7~91 E3 3.12 ” PA 16.5
77/7~91 ” 3.08 4 PB 271
85/7~91 AQ+2) 1.14 86/7~91 Wns 1092
77/7~91 ” 1.58 s Wew 697
85/7~91 E4 4.78 SUKUMO
80/1~91 ” 4.37 87/7~91 El —2.67
85/7~91 E5 4.81 » E2 —11.8
77/7~91 ” 4.42 P E3 28.3
85/7~91 EV 7.0 ” A(1+2) —14.5
77/7~81/6 —-19 s E4 8.55
77/7~86 ” —-2.3 ” E5 16.6
77/7~91 7 10.4 86/7~91 w1 —96.0
85/7~91 A(4+5) 9.6 s W2 21.6
77/7~91 ” 7.91 1SA
85/7~91 Vd+5+V) 16.6 88/7~91 E1l 25.2
77/7~81 " —13 Z E2 27.2
82/1~91 ” 10.6 2 E3 —14.6
85/7~91 P1A —15.4 s A1+2) 52.4
80/1~91 " 58.0 4 E4 48.2
85/7~91 P1B 75.7 4 E5 —13.3
80/1~91 " 96.9 ” E6 —101
85/7~91 P2A 90.6 4 w1 —-36.1
80/1~91 " 79.0 4 w2 48.2
85/7~91 P2B 77.3 ” w3 —4.5
80/1~91 " 143 % B1 —418
85/7~91 w1 79.8 s B2 —286
80/1~91 " 85.4 TAKAJO
85/7~91 W2 —80.7 87/7~91 BN —244
80/1~91 ” —56.6 P BE 128
85/7~91 W3 -0.3 KUSHIMA
80/1~91 ” —7.01 87/7~91 BN —84
p BE 97
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WHIRICLA2ZANECHFEDROHER LANN TH S, 7272, BEIVEREOMBETRYELITAhTY
HEAPBORFORRELE—H LW, BEOEEBRMAIIOVWTIR I OB OBEKEEEL 72 b
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