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PRELIMINARY REPORT ON THE SABAE CRUSTAL
MOVEMENT OBSERVATORY

By Yoshimichi Kisuimoto, Yutaka TANAKA, Kazuo OIKE
and Shuji YOSHIE

Synopsis

Brief report is given about the SABAE Crustal Movement Observatory which was established
in Fukui Pref. in 1969. The main purpose of establishment of this observatory consists of three
points; 1) Promotion of researches on the crustal movement in Hokuriku area, 2) Development
of instruments and observation methods for researches of the crustal movement, and 3) Syn-
thetic observation for seismic activity and crustal movement.

Preliminary descriptions are made on the installed instruments, and also some future projects.
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Table 1 Sabae Crustal Movement Observatory.

Sabae Crustal Movement Observatory,
Disaster Prevention Research Institute,
Kyoto University

Locality Shin-machi, Sabae City, Fukui Pref.
136°12'42"E
35°56'13”N

Height above sea level 20~25m

Depth below the surface 20~50 m

Geology Rhyolite-andesite
Geomagnetic declination  W6°45’

Room temperature 12~13°C
Beginning date of May, 1969
observation

Fig. | Fault system in Northern part of Kinki District (after K. Huzita)

T, TOEER, B Q1MSEDQFEHMBOE, BBV TRAShHBBI—KTEEEINT
W5, ¥, BESKMBICETLT, NIrENBSENEEHRILERVICE > TV, 19004F O TR
(M=6.6), 19094E DI IR HLEB (M=6.9) 3Ld, RO RIS WBROESHLBEHEITZLDTHA
35, KHIBIF T, 1963~644FED 2[EiITh D, TOHIRTITRbNBRNNIBOARBAIICX - T
b, CZOHBROMN  BHRVNIBOSHEHBLERL T EBRBENTVEY, B ik @%4iiFh
i, EPREAICE, AEFME (195245 M=6.8), MATMAE (19634 M=6.9), HyE@EHERICI,
JbEBEE (19614F M=7.0), SEIOBRERME (1969F M=6.6)7s EBREL 1z, EFHD1AR, Jupt
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BLEINTEIDTH - 12, BIBHEORBEK L ->T, COMROHBREHHENMI Fig. 2 KRTW
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Fig. 2 Distribution of observation station of crustal movement
in Hokuriku and neighbouring area.
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Yo WFNIRLTH, HMBEHOARUEWSHICTE20ICE, COLIBEABRMSIHTETH S0, L
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o Jfl

Fig. 3 Sabae Observatory and its networks for triangulation (chain line),
levelling (dotted line and full line) and geodimeter (chain line).

Fig. 4 IORT X 51, MERENELEKH > TEO M6 XOWBELS LY, £hoBREHLEE
OB L » TRFRICGEB ST, BlicdR~ LS, 20k > REOHRIE, Bc0BRI%T
BO5RY->THBDTHADE VL DTH 5, HAEHAOWHEREEN 0m, FEDIES XUES OREKRE,
#6m BV 4m TH3B, Fig. 4 LCRONB L HC, AKKZBIEILFAONBNEYD, HHE%3F
RERBSIRAII TS, Rbiis i 3HBOREROVTIR, AXBXY Table 2 288 shizl,

(i) HBBREHEEERN

BRIEALHEBREEIC, Bow-string RILRFEE X D13 7-HI% 8m @ super-invar E#EsT £ K —7,
B—db, AR O 3 HAIKHRE Lz (Fig. 4; Eg, Ex, Enw), FIROBAOKBOTERETH S 0L
SHRHELT, BEORAETRICE T 3BROEV, BAEFHOED, $-RZoL KR 0& L
E, MBOELKLZ2EBLTANS D, EWVIREEORMNIIC SR 3 RS Okt 2RET 231ETH
%,

fhREET REIBFMOE T, AR 2 RS OACHR FRIGIHIEH IC X 2RI ZE L OBRIZ T 8-> TW5 (T,
Tn)o BAZTOHRICINE, 2MBRIZEIRELTHT, BRI ShAEEMBRIEBD TN, HE
D—HRZEH B O drift FOKEERIZ, MEHICREBELAEAD SNV, ERE IO VTR, &ZE
BEHROAE NEALIZM 17 H TIE - 7o, BHLRS (Tn) i, HE3 27 ) — F AOREREE(LO:
HEELLNZEISE0.2” BERDON S, FEAELZ, BRBIHKISREEDRBEBTRUETELL,
ERENATE - TOIHAR, HRETH 0m TH205 BL0RREERSZ oL TR,
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Fig. 4 Plane figure of observation room, in which the abbreviation
of instruments is referred to Table 2.

BHOERNOEBITHRIULERDEL, BCEVEUZICRAShZ X3 BRARRERRITHICL, 2RR
Shich, ThidBLABMAICET 2HA~ORKICEZKDEIREZL SN, PikREEHL CLBER
bhisl -7z, BERNICXIBECEELINELNSEY, CThiIRKOHBREKE2F OFEEMEA
FOBALUTOVT, BREEOHBICH 2 BHAIZCHEHKNEbDEEZ NS, JLA—EEES OMgEs
3, BRZOBEBREREMNMART I ENBON, RESFTOMTKORNERTT L THILENH S,
ERETORER, BRI PEVEEOEMICRENNTNEIHEICED S TETH AN, RETS, HEl
AT - BEESTRRRST & S HIEREY RIAICERI S h T3,

Photo. 1 it, KFERFEMEARE 27 (Te, Tn) B8 XUHFEET 2585 (Eg, En) OBREBREERT,

(ii) WEHHEOESHEZOE(EOERERR

AW TR LS I, BIHEE, BER, HrBomERICKINRT, ZARBSXTZO
BERE»S ST NBELHLBORENTENTFRENS, XIIRNICH, XL (N20°W-S 20°E) D3ENR
EEHOMBEIEET A ERIIROBY TH S, FiIELPRESBBEHL THEIHE I, [FRiEFHTET
BHEREEINESI D, HIVRIOWBORBIKL? RAMBRICET 2ELEHE—FLITRREDOH M
E—DBRVOEREBEAATTICER, HELTOHRESHEEHENULERE, HE L TOEBRMBREHS
BO2W, $20RNEESEMBREESHE AEU OIS LTERLMETH S, L LEAET TEEERIT
D& BHBEERE - fefidDs 0, WEERNIC, AERAMNBZEXSRE U THBIEES) o BR 28
HmEhd (K- ER - Hepft)),
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Table 2 Names and constants of the instruments installed at Sabae Observatory.
.. . . Optical
. S Plus on | Length | Sensitivity| Period
Instrument Sign Direction Record | (cm) (/mm) (sec) | L?xclrgnt)l'x | Start
Extensometer Ex | NI17°W-S17°E | Ext. 800 [5.72x10-9 — %4 | 1969 May
(Super-invar bar, Ez | N73°E-S73W | Ext. 800 [5.0 x10-9 — 313 |«
Bowstring type) Enw| N62°W-562°E | Ext. 800 [4.16%X10°% — 198 ”
Shearmeter SBA E-W I Ext. 10%x10-° — [ 246 | 1969 May
(Super-invar bar, 183 i
Bowstring type) SBH N-8 Left. 10X10-* - ;230 ”
° o -9 | —
Shearmeter SRE, | N71°E-S71°W | Ext. 17X10 . : 180 | 1969 July
3 o - —
(Stainless pipe No. 1| SRH;| N19°W-S19°E | Left. 400 | 17X10 \ | 180 ”
o o - _ )
Roller type) SRV;| N71°E-S71°W | E-down 17X 10 | 180 ”
SRE, | N19°E-S19°W | Ext. 21x10-° — i 180 | 1969 July
No. 2| SRH,| N71°E-871°W | Left. « 330 | 21x10-° — | 180 ”
SRV, NI9°E-S19°W | S-down! 21%10-*: — 1 180
SRE; | N71°E-S71°W | Ext. 18X10-° | — 177 11969 July
No. 3| SRH,;| N19°W-S19°E | Left. 400 | 18x10°°; — ' 177 ! ”
SRV,;| N71°E-S71°W | E-down 18 10-° ! — , 177 ’ ”
| ! |
SRE, | N71°E-S71°W | Ext. 16x10°° | — ¢ 191 | 1969 July
No. 4|SRH,| N19°W-S19°E | Left. 400 | 16x10°° ! — ‘ 191 ”
SRV, | N71°E-S71°W | E-down 16x107%: — . 191 ”
SRE; | NI19°E-S19°W | Ext. 18x10~° ' — “ 201 ~ 1969 July
No. 5| SRH;| N71°E-871°W | Left. 340 | 18X10°: — | 201 | ~
SRV, NI9°E-§19°W | N-down 18X10° ) — | 201 |
. |
SRE, E-W Ext. 15%X10-° — 207 I 1969 July
No. 6| SRH, N-S Left. 400 | 15x10-°| — 207 v
SRV; E-W E-down 15x107% | — 207 |~
Tiltmeter <
(Super-invar Tn N-S N-down, — 0.028 20 196 | 1969 July
Horizontal ! 7 ,
pendalum trme) Tw E-W W-down| — | 0.028 20 197 i ,
. DT NI10°W- p 1.5 201
Tiltmeter N| N10°W-SI10°E - 0.001” 30 1969 July
(Super-invar DTw down 8. o} 201
Double hor izontal
DT:| ngoop_sggew | N8O°E-| v |15 202
pendulum type) D= | N8OE-ssow | Nop B 0.001” | 2-o1s0 | 20% | 1969 July
Tiltmeter (Water tube) WTg| N80°E-S80°W l l 2400 - - ;:ﬁanning
‘ [
Water tube tiltmeter 0.016” ~ i :
. A 22 Comp. 1200~ /. i n
with multiple 0.003 ! — :
measuring Ii)oints (8 pots) OOperl/lO div; | ! planning
Strain Seismograph ! 8-1 |iN45°E~S45°W i Cont. 1 1000 [1.0x10-191 — — | 1969 Nov.
|82 |{N45°W-S45°E | Cont. | 880 |1.OXI0-®| — | — | o«
' $3 | NS  Cont. ' 800 [(1.0OX107®) — 1 — | v
S4 | N-S . Cont. - "

640 ;1.0><10“°!
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Photo. 1 Extensometers and tiltmeters.

HRAEAONER, NMIETRS 2 TILERRNE L, RIS LEBRETH-> T OEDH
ACRTEEEZEZ O ND DT, WEDESHEBRBCEIC L, FhEF 1BE2WEE T - VTHREL
(Fig. 4; SRy), ZOHEMWERE LIKE 1S ERE L (SRy, SRy, BHEDTNEHOREN & 15594
FROREI 7)) - EREATH B, CNICHLTHIBICFETR, TRLBRI3FIEAETNEHE 1
BoOMBOMANCHE L7z (SR SRs), CHEMBREALThTEIF 01> EEBAREBRRLTL
%, BREBAMS AFICENT, MiE, MIMBIUREThZAET2ENTE S, SEOEL <D
B, MBEF LV LORKMBOEETHL LM TEX2 L3 UEERORENDIDNE S PEUET S
THY, ChEBEACRKELLLOLALET, BAFHO 2 DOMERS & 2 2OTLEORS 6Bk
EBHMEFET LT ENTE S,

WMEOCH X 2RIET 2 BNDIn OitRE, RMEROL02SHRE L CERICL 22T C &,
FY 70BN e, 1 X200V E, BEOHENEMTHI I ERENLETHE, LD
W, SLY-THAEERER 0.5mm O —7—%2FALTVEH, FERBREHERPTHD, FH
KOV THABRTBRREREINETHS 5, LEH (Photo. 2) KRN B XD, Mg ORD TR
B0 "RRECHEMNELNTVED, CTHRAF VLR A 7PE2FERLTVE1HT, BHENORE
i€ 1/100°C OEtBH T UREDLNEETH 5, HE% Super-invar KT ELKFEHSNZMET
Ho TSRS,

Photo. 3 KT NEEETRT,

—HEHENZORIS, COWBLETUEMNOMBIE-> TS, BFSKODOT, T EFTEER
UCTNEEH 1BE2WBLE/OTREL, FHEHEOLRBOIHIC Bow.string RILKEE 22T T hWEH%
P& L7, CORMERDLTH 1.8m THAHH, MRS ICEHENS, $AFNEFICD g hic MRk
YHEAEN TV, FhFEHIVTh, BERPTo -7 -PRMTHAZ LS5 LR LTI,

(iii) FRARKEBHAHBLCRREED

MBI EATEICETR 2 ADRIMR LI, Eheh 4 20REEEDLD, TR EEARAES
ENBESCEDEEAEZATHS (Fig. 4; @ No. 1~No. 8), #HEICHONT, 22B8FhFhME
OFEME, o2 >3 FNARIKEHESNLTNS,

BEERICE—EED Pot 2%EL, 820 Pot JKET1I2C2uhN3, 0, FAZHEHR
KR 1S TCOEBLEPSHEMN TN ERETEDE CERIATHRTH BN, TED2O0D Pot DEX E BT
EICE-T, BHMICET28DEHRA OEERDZCEMNTESZ (AFADOLDLEE), ZOELE D
SHERT, WECPHEREORE, 52 VRNEEOELERALIETIHDTHS, NHIESETD
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2 Examples of record.
Upper 2 sets: Atmospheric pressure (P), room temperature (T), tilting (A and B), and zero-line (O),
Middle 2 sets: Extension (Ex and Eg), Third 2 sets (left): Extension (Exw), Third (right):

Shearing strain (SRH, SRE, SRV), Lower set: Shearing strain (SBH, SBE).
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Photo. 3 Shearmeter.

Photo. 4 Double-pendulum type tiltmeter.

KEEHP 2 AB 1 AR O EFEMES AR ERY, ThE2RSARLT, EELEBO 120
LTOBEFEEZTHILDIHL, MOEEELTIRALSIETEHITHS

ERICC DR ICHIESRMZ%RE LT, £Lo10-5, TXNE10-%% ﬁ@L},an,ﬁmﬁmmmg%
TR0, EOFRLV—F—2ERATEILLEELTVS,

(v) #WEE D &R

2ERTFUERFIEIRETH 50, WESOEUMN LR EL TS »S, MEBOBENCEL T
3, DY, LBEEEE @LKLT,JMSQUL,£R%OWV EOMBERTOREEI &, KMl
BEKOWROHMRDZ B A TE2CEAHNELT, 2T 2 RELTHS (Fig. {; DTy, DTg),
(Photo. 4),

(v) # &/ A 2

HAEDOAONS LT 100m T, Mﬂmmxafﬁmhntkﬁj%@&@ﬁ@@ﬁﬁﬂggmga
(Fig. 3; O, N DOMEIHESD No. 1 HB00E No. 5 (Fig. 4) EThE %20, soikkHoflg
PR KERSICGER LT, ~BREELERAL, hiimboe D LEK LTI, L,@@m%mﬁmhm
S BTN (Fig. 35 S8,  -lbkk TG KMERR (Fig. 35 2D S RBESITTNTHlisk &8 2 FHTh 5,
FREZEICR, 20032 MENHEDT, TNEEBREL, HMEEORED=MEA%EMNFICRAT
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ZHABEEET 3, ABKERSL (Fig.3) 20 FORTHEREBLE L, BEO=ALAEKATE
BRELBERE 2TV, HIENEERLE LK 10k U OHMBOEDORLERD, KEHEE
ERRICEAZEA OHEGEREL NS OMBRER & 20T 5HETH 5.

(vi) BEAHHBRBHOSEN

MBEHOEEHEAEENE LTRESW TV 3 EME - MiEdick > TEEEh S 2EHiE, Ths0
ERFA»S, L& L TR 1IRMM LoEBIRESh S, KICHBREOER - BEROEREOLS
%, BB TICE TN BERPORB L ICENT 3 i, OBMIKE LB RERAT
BUENEB, 0D, OTHHAREIARFRLBERZ1NALSHE L, B LEHRESHBEAFIC
BT, AEOVTAHMBH 3R ZBERABTEILOTVE?, ERRBIOFEFH 100km D HifsiC
b0, Tho 2 ATOBRERAPHMBES DEATHRELKT S LILE-T, R LEBOBREOLES
BEL, BRICEI 2 EHORMEERERD 2 CLEE1D20EHNELTVS,

DA MBI ORI, Fig.§ 0T oy 7 « #4775 6 RENTS, Transducer [FR/KEDZEES)
P v REERL, £OHNEEIEL TAMEBME L%, band-pass filter 2L T, ¥~ 1M AR
EHELRRBIETVS, OFAHEiCcHT 2 RER, LBK LT 1X10-%mm Th b, FEEFIC, low-pass
filter 2@ L7l H2EETE L CRBIE TV, REOHIER, EEROBEERIC= » ¥ VvIEZ EHL
(E& 10cm, Hi 2.5cm), ZNiCBWI A VKERBEREZMLT, M 0.12 OEMERESE TLH
TEHERE->TW3,

[Transducer | Ac_Amp.} - Detector | Fiiter —{DC_Amp.}
Oscillator [ Rec. ]

1 [ clock | (Earth Tide) (Seismic Strain)

Stabilizer Ix107mm  [1x10'7mm

Fig. 5 Block diagram of strain seismograph.

OTH BT OREME L, Fig. it TS-1~4TRENTNS, S-1(L=10.0m, N45°E—S 45°W),
S-2 (L=8.8m, N45°W—S45°E), S-3 (L=8.0m, N-S) 0 3®A 2 EEEH /- »IcERL, 54 (L=
6.4m, N-S) iZ, HBOKRE, XBODOERZTEDOBAMIKERT 3, /%I, HBESD strain step
DHEAZENETIIEAR, AANORITHS S-3, 5S4 ORBICE-T, EROBEARETZC L
HBRAUDITHA Do

(vii) #t b & Al

BRI EOBERICET2EELE LT, B (F—V v 7H) hToMBEHEMNIL, BHEOL 2HhOHE
TW—FRE>THESHTOEEEVA, WELKKEBMAEE L TESN TS, BES TOMRES
BEE, 0 E TSRS, ILEH S VWIRILEIOKFEICHE S N BERTT RO TS5 DTH - T, Rl
ANBEHRICI VL 2OOMENEG T TV, T4bE, NECHE HEABEPE I B RETE
B, LOEXOEERLEPURICETNTEY, MOFZIRREROEERLL LI, #HITO (LR
HIBEFRL) HOZEHOMBEZHD CTHRERLDEL TS, COLIBEHALBRDIKEIOhEE
bRVWHER, AADOKAE - 0 T4 BERONBEIAY, BT 5 MBS S hic Bk
BRTACETHA D THRENNICOIBENICORESUREIEFT T 200, RERBHUEHEIRLE
NTOEOY, K4 R OBEICHAICBEG & BRI - THWEEEZEHDTH S,

Bz 0T}, CoBEomEDiznic, £THRAGSOMRERELFENELT, BIX 10cm, &
X 10m OEBRBAAR—) v 72 K2Ea L (Fig. 4; BH1, BH2), Z7J& 10m OEIBRLT
+ 3125 DTRIEL, TCTHREINLABICL-T, JORBUBERNDTHAZTHS CEAETHRLT
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W3, RIS/ BH2 KB OTE, BRABKTLTOBRAL, KEFOX—-Y v /B TOHM
DHEPENBALESEL TS, X BH1 @ROE AT TILEEHE OEHICHD, 1FkFES
HiCH o WcBRP TOBRIOAREIK OV T ER AT S, MCho@mKA—Y v I/HiZERLT, BE
HROVFABRAPHIMEHIC L IBRRBRETOTFTETHD, THoBHMBETE->TOLFETH

%,

3. 8 &

HBAEREICY - TR, BHARFHEETHIRERFERERIC, BROORKELG - —HEoR TR
ZHbofct EEEL, LS EALR Lc. BHERBEORMNECERTED, WHVLLIRR
HOMTHEITRAB L CBEDH 4, RBICOVTEA TEHEBBO LLAEFBERB I UMD E
BERFIOKMICEL EHBOEERT %0
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