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Description of Sagara and Kamisaka Observation
Stations for Crustal Movements

Mikio SATOMURA*', Takeshi DAMBARA*?> Yasushi HASEGAWA*?
Tadaaki Tovyama**, Ryuichi SHICHI*®, Teruhiko SAMESHIMA*®,
Morio INO*’ Takayoshi IWATA*” and Toshiyuki HAGAWIRA*’

A couple of observation stations, for monitoring possible precursory phenomena on
crustal movements forerunning “the Tokai Great Earthquake” which is supposed to
occur in near future, were established in Sagara Town in 1983 and Shizuoka City in
1985, under the earthquake prediction program of Shizuoka Prefecture Government.

The Sagara station in Sagara Town consists of two observation rooms, a compensation
room and a horizontal tube of 365m long connecting these rooms which is buried about 2
m deep under the flat ground surface. A water-tube tiltmeter with a dimension of 365
meters base-line length equipped with a moving-float type automatic recording system was
installed in an azimuth of N60°W; this direction is expected to be the slip vector of the
Tokai Great Earthquake. This base-line length is the longest in Japan and therefore it
guarantees a very high resolution and reliability of 1 X 107° radian.

The Kamisaka station in Shizuoka City, utilizing a tunnel for water supply pipe line was
equipped with a water-tube tiltmeter of the same design as at the Sagara station. The
base-line length and the azimuth at this station are 83 meters and N54°W, respectively.

Signals from both stations including tilt change, the water level of the tiltmeter
system, room temperature at the observation rooms and atmospheric pressure, are sent
to the Shizuoka University through telephone lines and are recorded there.
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A levelling survey to connect the bench marks installed in front of the observation

rooms at the Sagara station has been repeated. The results of both tilt observations,

continuous record of tiltgram and levelling, clearly matched each other, and therefore, the

present system has been proved to be efficient for continuous monitoring of an expected

precursory phenomena forerunning earthquake.

1. 88 o B &

BB TR S NERG O Mg, BEEANS,
KEWE LBV R LFEEL, 2, TOIEE,
KEEGHMBCREDLh S EEEENTVES, 2D
7o, I OHUBIIME FRIELSIC &0 Bl it
HiEESsNTBY, [IRT, E L, BEE
ERAi e v —, ENMAFFICLD, HEHESM
R AL E L SEOMEBTFHOIODE
BB S e S N T3,

BHET, cnsEoBREEIcE L, HE
DFETEHRE L ToOEMNE L E G T 2701, #
MRS L ULEHBREZEOH IO 12, 1982FE
HEL L CHEEMERITRAZHHIC, X 51019844
EREL L CERTILELO RN 2 Vic 70—
N AERMKEERNEAREL, ZhZTHI1983E 5
H, 1985%F 3 A X 0@kl 2 FRm L7z, tHRBHE
EDTF— 8 E—ERERT L RERBAT I ARENT
WBAGEIL - BRI, 1986), 2 2 FROBHILE A
B r DT, IS DRI EIZ O WTERT S .

2. Bl RT A

TS DR, #RiE IR AR IR ERAH R E] R 20k H (FH
REE L) cHMEmAtE L (BREAS) CH 28
ISR &, B TR S OFR AR E I R R A
WiZh BB KIS NS, ZhEFNDOAAERK
LR, B BOKEERIEH AR, BEgn
&, FIaiesat, RMEREFN B2, BRI
IREHRE, TAAGHIEFrREINTH S,

(1) # 8 28
A. HERBENS
AR TE b oo B T S 47 F
CERE L7, COMSEOBE, &R, E5R, 7

35'N

0] 30km
S S

3430'N
138’E 139°E

1 FEREES, LIRSS, SRR EOME,

nFN, JLiE34°40.5, H#E138°11.0°, 105mTH
%, ZOMEOMER AKX 2 12773, ZOH I
A i © #9910 km 612 & 0, HERE D S5 HI1.5
kmEth T35,

BHIShIOER I, B =ROMEREBHE LUV
HIEET, 20 LICENROHRIERE & i/ R
Brafit s, ZOMEOR—) > 7&RICL B L
KEOETH LFERZI0MAEEF T, FhFmm~H
+mm oA R E LR IR D DREE (/]
M) T, EAEA L, NEISORETHSE. £
DTG D TFALICIZ NEA20~ 30D E L g
(4 2 FRETE D EER), F 72 % O TALicid NfEA10~
200G (HERE) »°, TNEFNIOMEENES
THALTW5b.

MmE OB E I ERETSRE S TWwS, 22
T3, FRBOBEZE %2 BHE AdtERloSsE= %
BlEl= B, ZOHE S 2 E A C LFERZ Licd 3,
BHE ADHEAR 3 1oRT. BEIEA, B,
RO EXTELR TR T 20X 5 EAL -
TEEZED, KEERETE2 I U0 & LcBEgE2
BIE LTz, FREEE A O EERIC IR RE
HELZEO, JOERETY AT 403, E L HEE



R B & ULk 2 S e e

K2 MRS SL 0.

K3 tHREHSEEEADSE,

2 & B HHIETIR RIEREKEER T OB IR L TIEK
In-EERES (B - MHE, 1977) Ic#ERL C
BEFLTH B
AREERETOBEAK 2 4 1R, TEDORD
—EELI VR E, BEO LICEBEEHEEDESE 2D
¥, KEEZ0LICEREL(K5), KiEIHT R

BITZDOWERIZI50 mm TH 5. #HITFHI2 m 12 AE300
mm DY = — o34 FEED, ZFOHIZ kg
2O CHE2 mm OREEEL /2. ZOREHFN
X N60'W Th 3, $hE DR 13384.45m, WA D
EAREEREIX365.0m ThH S, ZHIFHREHARTHREIL
T b KEERETOF TR LEY, AiE-f (1977)
W& ZoKREEREOBEF RS CEEES h 2K
DDE, TRNEFNIETIE L U0.68 &% 2. T 12/KAL
AEID7, MEBEHEOHTRLI b TFHY 7 28
&L,

BEL 2ERED /4 XDFHEZFBNDB 20,
BEE A, B, BLUodliEClcE8KRERF %,
BRZACREZHZEL 2. S 5iT, BERED
B\NEACHEWE %2, MBANECKESE, B
B B b b TEIC K 200m BN 72 REDFHFICHE
KOLEHAERE L 72

ERIZEL, BkE, [IEAERE A OKE), K
BB BH=E BoOKE), SUREC (A CORKIR)

159



160

=RiE

BAY - MR- BB/ -

il .

©

A - B - R - EH - 3R

S RRE

A ELET 3 BRI o 7 2
/y’\/\
""""""""""""""""" "y
> i
fELeEg 300m io
4G
u
n!
V4
e s e ot
R4 REA SO AEER . —
i
L ®

7.

(5 HHREE SR E A O

FHOKEELE Y —

46 RS

PEfE

B ATy —HERI L T s

BXURE A OEEFL21I00E I 7)) v 7 U
RFWEETHE LI, BHIE ADEEBREICHD
FIERESEA T E=Y — LT3 (¥6).

B. _LiRERAEIS

AREMEREHE, #EHILE CH 2 R > 2L
ORI A VHAICERBE LT, 2 Z0ORE, RE,
i, #h#Fhn, dbk35°01.5", HE138°25.2,
45m Th %, F o & ILALEICKIT km, B 45
(EKREE) 258 km BT w5, BEISALD
MBI E = RHRBE OWEREAB T, #3km
PRTTI IR ) — B R EERR 23 E > T %, ZOf
MO EZR 72, £72, b rAVNOHBER
K%K 8127,
MRIRENTWS kI, hrRIVOMEE %
NEN2HMOKETERL, ZoHIcKEERF %
RE L7z, HEBWRS L FERIC b > 2 v O EE%
A, JEFEHIE BHIS ERERZ LT 3, 3>
J)— hNTREDIZ N ALDEREEL D, BB -
EHEEREORES #EE L, 7O FIZHNRZI50 mm



THR B & O LSt 2 Bhe Bittias O WEE 161

N ¢ '/"/k B

. a)# )
Nons oo e
DR
FAAJ’i;¢\?K*i5 Ty

o 1 4N
/A"‘01 “pl

.%/,/:HJ‘::; ?fr.;“:r:: ooz
AN N

i

K7 EREE ST OMFM.

ERF 20
s &
B A
| | eme R LAk

8 EIREREIS b > 2 VO EREREXN.

DKREE D%, WAEEZRNE2 mm OF 7 AETD
(K 9). ZOREFMIZ No4W, KR O
BEIZ83 m TH 5. Z DXKFESIFITIIE A BLHT78
B REERNA0.32E %5 . 512, BENHEELD
BT B, W IRAEERRWAFa—ILTE-
7z, %72, B#ifICKER %, A, BHiSOhRH A
WCITRERT R RE L 72,

B O/RICEESRE R E D, ERIZEL, KiEA
DKL, KIE B OKAL, KR, JUR, JUEDT —
5%, HEEAICT Y ) V7 UBRREICRET S

B9 EIREVASERETO BHS OKE & & v —E,



162 B - EE - BaN - &ZW
LrHiz, EHRFCERELLITARGESEI T ES
F—LTnb,

(2 B #1 %

BT -3 T4 VI NVEBIERL, &
A [OTAR % 18 U TR F B EE C421 Bifmk L T»
%,

WA > 7Y v 7 ShIMEBBEED T -5
i, ETHRESOEHEICH L ELBEOXREEE
AR 7o 2 =) — i —BRRIc R R L, 1BRR S
YIE LD THERFCEOND, BREKETIIE
SNTET %270y E—T 4 A7 ETY I —
WERERER L, 1 REREEN TITAERESSHciTH E
LTWw3,

FIREBHED T — 513, KEBRJEORAZEEE
I DERORZEZE L CERBAAZCEES R,
FFIRZE T, FTANESTICT b HINB 2 2412
W0 EOT =B 70y =T A7 IEERER T
%,

3. ELERABS

(1) AREMERIET

MEBES, PREHS L b, AHBERFEHY
HoREt GER - fiB, 1980) 12 E T = B SWER A
BYWEL 7 7 o — b AKEERE WTT—12 B2 E
L7z, g, ERIZCES KERNO 7a— o
LTK&%Z@@+;A$TééKﬁ7—ALﬁK,
FhEaET T3y —1l k> CBRESICHZ THR
HT2607T, BRCb>TRETHS, ZDEF
BTRDIRERER0. 4 um ITREL TH D, HHEEAS

DIERET DS, EREICIRET % 0.4 4um/365
m73 bt 1 X107%ad 40, RIREHIE TIX0.4
um/83m T2 b 5 X10%rad & 725, HEEHEHE
(19444, M=7.9) D & X213, FITEHR L L THEI
{37 T1400 m i2xf L9 mm (6 X 10 °rad) DIERIZE
FNEES N THEY LR, 1970), BES LT3
HIFMEN AL, RBENORIINES»RETEET
NEZOERET CTHEECRETE 20 LHifFsn
% .

(2) B E 3

CREAE RS - PR - 5H - IR

FHR B S A RER RO B AR E
ACT—10 %, EIREBIFNC X FEH B0 F 5 k8 5
ACT—11 Z3E&E L7z, fIEnTREEFE1X0°C~70°C T
HY, 0.01°CETHAENS.

(3 = E &t

FERBEIA, FIREAIS & b I E KRR A
DT FAISHE F401 232 E L /2. AlIE oTREHEHH 13930
mb~1050mb T& Y, 0.1mb F THARN 5.

4 W E &t
HESHSOBEE A DR HICKHE 28I /ERT Y
NEBEF TREL(1 5 )% EICMRERT % 1985410
Ricik&E L 72 (X10). #&81F 313 f=0.5mm F(C iz
B3 5.

K10 HEBRMSENEAOR FICKE L WEE

(5) BEEKAIET

FERERSEHE B OJLfE200m i2H 5 RERD
HAICHEESBSERS D 7 o — M RIHFRBER
Azt LR—100WP 2 219864 7 Bic & L 72 (X
11). HFKMOE S LEH2.5~ 7m T, FARD
FBEIZ 1am AT 5.

6 K £ =
MREBEASOBEZE A BORIOHEICEXHL.S
moaA>r7 ) — NEDOKESEBHER LU, ZDkHE



HEB & O B

11 RS SBAE BAOIOH P ICRE U A4
at.

sEAOTSEAEMOKENE T2 0, EREHC
LoEonf-7—y L Twa, £z, K212
R A OE BB O KEL E OB ORIE LD
WL, REOMEAIZE L ERIEHC X DB s ncER
ZAb B RET L T %,

BB AR DR 163

4. 8 A

MHEEHSIC B TI9864-11 8 & Tlo /K EE# =
E DL N EM AT, 80 TR AMeDAS I2 & %
ME L L HIIHI2ITRT, £/, BEI=EA, BEOK
HERIERE R L &I, EREHC & 2 ERIE L 2131
Y., M2 45 &, ERZLIINECKE S EE
ENTWDE I n»s, F72, M3 A5% L, (&
REH X 2 ERIZE L, AUERIE I X A2 EMZEL
E—HLTHBD, EXZKERNY 7L T
OHBEDOEHZ#ELRLTWBZ EZREBL T
%, 1985%E 6 A& TOF —% R LIcHERIZST T
WCERE L7 (RIL-EB, 1986), #hLIED R
MrE R s & CHIEREIW OITRERIC DL T, %o
THRETHTETH S, ERIELOKRE LERHE L
T3, BRAIBALA S92 S ALFERI T b B NEEIC A D -
TEERMIZ1.5X10 %rad /year O HE THEAIZLLT
BY, KEHEIC XD ZORBOLBERZEH &L
HOEEZRL TV,

IRBIAIS OMERET ORISR, BHAEEZTOLEZ S

& R

ﬁ \:’l\ 1SE down
FAAN
\ A\
: \ '\
" g\ / Tilt '2

< | h ]
L : : |

19834 7 H 19844E 1 H 19844E 7 H

/

Amount{ of rain-fall (Makinohara AMeDAS}‘

I 5.0%1077 rad

{ -
Lt mm
) 4200
I »n
- 1y
° ﬂ# \
: i \
% f:.-' ‘\-100
% !

i
|

1

| At ‘
'i l
j iR

198541 A 19854E7 A 19864 1 § 19864F 7 A

12 HEBRSOERE OCE L ¥/ R AMeDAS O AN,



164 BA - ME - BEN - ®IL - B - RS - HE - BH - KR

s
N,
-
o /

IS.O X107" rad
(0.18mm/365m)

1 ] i 1

1 SE down

R
/ i ‘\‘ J\‘
] . W it
/ ° e\
'*w A
i

| | ]

198347 H 19844 1 A 19844F 7 H 19854 1 A 19854 7 A 19864 1 f§ 198647 A
(13 #HREBR SR OEE E £ OWIMMOKERBRR (T — s—2 2 8BH).

REIHZ <, ERFHREESZINTORY,
#t 53

COBMEAFET 2 hico T, HIETFHRE
FeiRE S DKFEERE T, HERFORHEEEE,
EEREOBRHEEE, BLComELroE%
Wiziindz, BEIE ST 5 12 H 7o TIIFERT
BRI ERE OBMRE ICERE Y 3> Twi
725, MERTOAWEBBERICIIAKMOBE CHF =
BELTWiEn, $£7, REKRED KRR Om
FEIE BT - & BRI K TR SRR B E D ERE
B ICIIERB LA THE 20iciini, bbbt
THLERL ET S,

X 73

B -t STFERER] (1977), KREERETORE
IZ DL T2—EFE . B EEE, 23,99—109.

B #(1970), 1944F O HEEEHE [T 4 O i),
HiF 4L, 15, 177—180.

A - MEFE0977), RERKEEMFTHICET S
. BARMEWRS, 1 —48.

EHRE— - B & SRk (1980), 7o— FEE
HEUKEER T ORE, HiEEEE, 26, 1 —16.
FEILEE-EA)E (1986), BEEMARIICB T 2RE
BEKEEPIENC X 2 HFRAERHER RN DLW T, B K

BREIETITEHRE. 12, 33 —44.




