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Abstract

The National Research Center for Disaster Prevention is conducting
the crustal tilt observation in the Kanto-Tokai area by using the borehole-
type tiltmeters. The tiltmeter is installed at the bottom of the obser-
vation well. The output signal, which is proportional to the ground tilting,
is transmitted to the Research Center at Tsukuba, Ibaraki Prefecture, by
the telemetery system, and recorded on magnetic tapes by the real-time
processor. In 1982, the observation was started at four stations in
addition to the eleven stations where the stationary observation had been
carried out since 1978. We report changes of the crustal tilt at the
fifteen stations during 1982. The results are illustrated in two different
types of diagrams : monthly diagrams (Fig.5) where tilt data are plotted
every hour, and annual diagrams (Fig.4) where daily means of tilt data
are plotted in order to show gross features of tilt changes.
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Table 1 List of observation stations.
BEZ B& R 243 B B B HEE ?UE:E B
Station Code Longitude Latitude Altitude  Well—depth Lithology

(E) (N) (m) (m)
X : B
Chikamata CMT : 138° 14’ 55.5” 34° 58’ 19.9” 51 54.2 Sandstone
SFHR ; "
Nodazawa NDZ | 138° 16’ 47.0” 34° 57 377" 82 53.2 Shale
FEJER i ks
Okabe OKB | 138° 15’ 13.8” 34° 577 00.0” - 30 101. 8 Slate
g : BUREHEDE
Nakaizu JIZ i 138° 597 48.4” 34° 547 46.4” 263 in a tunnel Tuffaceous sandstone
AR § e
Minamiashigara ASG  139° 01’ 40.4” 35° 18" 49.6” 386 94. 4 Sandstone
Bl : LIRS
Enzan ENZ : 138° 48’ 18.0" 35° 44’ 09.5” 807 88.7 Granodiorite
HHIL : weE
Iwai—kita IWK | 139° 52/ 17.0" 35° 05’ 53.2” 0 50 Sandstone
BT é bs
Chohshi CHS | 140°51718.0" 35° 427 08.0” — 42 94 Sandstone
=4H : e < HRE (ER)
Mikkabi MKB : 137° 30’ 50.1” 34° 48’ 05.4” — 38 99. 3 Sandstone * Slate
whhE : BE
Shizuoka SIZ 1 138° 197 46.6 7 35° 06’ 41.8”" 76 102. 7 Shale
ST : [Z=R=F XE:1-))
Honkawane HKW ! 138° 08’ 16.7” 35° 05’ 36.4” 343 106. 2 Sandstone * Shale
TH 5 . WoRLE
Shimoda SMD ! 138° 56’ 03.5” 34° 44’ 15.3” — 13 87.7 Pyroxene andesite
SEd : WE « KA
Fuchu FCH | 139° 28" 25.1” 35° 397 02. 4”7 — 2707 2751 Sandstone * Slate
=] : ERBGEH
Iwatsuki IWT  : 139° 44’ 17~ 35° 55’ 33”7 — 3501 3510 Metamorphic rocks
X3 i Era R
Shimohsa SHM : 140° 01’ 25.6” 35° 47’ 36.4” — 2271 2330 Metamorphic rocks
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Fig.2 Location of observation stations.
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Table 2 Overall gharacteristics of the instrument.

i o®m mEEmS WCOREE B O S W EEREGERIDL %S
B7 LA — 53 E)

Instrument  Observation Measuring Accuracy Resolution Temperature response
position range
fa# &t ZHAHAE
Tiltmeter Bottom of +2%x10"*rad 6x10°rad 1078 rad/C
the well

@ B &t RBEUNHAE REEEEZDOLIC
+2.56°C

Thermometer Bottom of 0.1°C 0.02°C
. the well
R B BARAW 6004 50mb 0.5mb  0.1mb
Barometer In the cabin
W& 2 OH B
Rain gauge Side of the 0 ~ 100 mm 1mm 1 mm

cabin
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Table 4 Character of observed tilt changes.

B|OE A (g FUT N | B BERELL 2 o
(rrad/year) Max.(#rad)

Zis QCe VOl AN I 0.5
SR (NDZ) | o L 0.4
@ OKB) |no| o) 01
e (J1Z) I;VSV i’ 5 Elg § ﬁg—% ;ro; Tﬁgcﬁém@fm% LA
B (ASG) | N L L8
il (ENZ) o f 85 BRI B fosd, I ORI E b
2L AWE) | N | 1D o g?ﬁgg; ; gi@\ﬁw@%@% 50T
#F cHs |no| ! 0 HABICLTE Y 7 b DB&HiZD - I
=4 H (MKB) EVSV g 2 8623
BE (S12) | o 2 0.2
AN EHRW | N> |5 0.2 ;@%ﬁ;{g{lg‘,éﬁamﬂ%ﬁﬁ%ﬁm%&%bi
TH (SMD) g;, 3'5 8: g
fidh  (FCHD | % o - XSO FY 7 FHREW
. awD | 3 30 -
T# (SHM) | X - _
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Table 5 General condiction of the observation.

1982

Comp, [installaston| JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
CMT NS FEB 1978—___
CMT EW _——“
CMT TEMP _—:——
CMT PRECIR %
NDZ NS FEB 1978 ——_—-
NDZ EW ————-i
NDZ TEMP. _————:—
NDZ BAROM. ——__-
OKB NS MAR 197 | T R R
OKB EW ==
OKB TEMP, 7
J1Z NS DEC 1978 ) ' ‘
J1Z EW
J1Z PRECIP. |MAR 1982 , -
ASG NS JAN 1979
ASG EW 1 O
ASG PRECIP. |JUL 1980 |
ENZ NS JAN 1979 _—-—:—
ENZ EW _—-:-—
IWK NS [OCT 1975 | . T
IWK EW _—
IWK PRECIP |FEB 1982 —
CHS NS [0CT 1980 NN
CHS EW _—
MKB NS FEB 1981__
MKB EW .____
MKB PRECIP. |JAN 1982 e ———
SIZ NS MAR 1981 Z_—
S1Z EW  eeeem————————————————— |
SI1Z PRECIP |DEC 1981 —
HKW NS JAN 1982 l———
HKW EW e
HKW PRECIP : —:—
SMD NS FEB 1982 —
SMD EW . —
FCH X MAR 1980 NN N R U
FCH Y I R S U
IWT X MAR 1982 T R [ B
IWT Y 4t ¥
SHM X NOV 1980 i U |

EEE Normal "1 Interrupted U Tiltmeter pulled up
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Table 6 Detailed condiction of the observation.

THIBI L - TELERR T v T

Tilt change caused by earthquake shock.

EC

CHBICk > THEUERR T » 7 MIBICK > TEL IR T » TEWIELTD

Tilt change caused by earthquake shock. Offset is corrected.

BRICK > TH U EZ L Dh B ERIZEAL

Tilt change caused by precipitation.

3 RERECE - Kl

CERRIV R T A (B — e FLA—F o AR -

) OB ol ARRRICK

Instrumental trouble (sensor, telemetry system, telephone line or recod—

er)

Unusual tilt change of unknown origin.

CERlY R F ADOKBEIC LB DDERKIETE KV EETH

i X (CMT)

FHR (NDZ)

i & (OKB)

1A

2R

3R

4R

6H

5d * ESE#EE

26d09h~11h : T (FUEHEHETE)

3d19h~21h: T
CGEBRT B

8d16h~9d18h : T
(FVvA—FFTIV)

9d19h~11d0%h : T

5d : EXE @&

26d09h~11h : T GREAWEE)

4d01th~14h: T
CEHRSF B
21d12h: E
(Jb#EmEM 7. 1)

8d16h~9d18h : T
(FVA—=559Y)

9d19h~11d0%h : T

5d : ESUHE &

11d07h: T ( <N— )

6d08h : T ( —“— )
15d04h : T (EW)
26d09h~11h : T CGREMIEDE)

3d10h~17h : TCEMHRFEAR)

6d0th: T (. —=N— )

8d16h~9d18h : T
(FvA=5FDV)

9d18h : T G&®)

9d19h~22d21h : T
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Z X (CMT)

FHR (NDZ)

e (OKB)

TH

8AH

9H

23d23h : E(RBEHM 7.0)

1d : BEER

2d0lh : T (588

8d16h : T
8d19h~23h : T

256d08h~30d15h : T

(FLrr—Fvv)y|

12d : BEER
16d14h~16h : T
(Fvrx—8%wvy)

23d23h : EGRIEMHM 7.0)

1d : & EER

2d01h : T (£%8)
2d09h~15h : T (&88)
8d16h : T

8d19h~23h : T

25d08h~30d15h : T
(FULA—9 ¥y )

12d : & EEB
16d14h~16h : T
(FrrA—55vY)

17d02h i T (=N )
23d23h : EGWEMM 7.0)

1d : & EEdE
2d01h : T (=58)

8d16h : T

8d19h~28h : T

22d09h : T( —N— )

25d08h~30d15h : T
(FLrvA=—2 o)

12d : EEEE
16d14n~16h : T
(FvA—55w)

10 A | 8d~9d : EKE&E 8d~9d : ESTE &8 8d~9d : EKUTEEE
26d08h~18h : T GHEANSE) | 26d08h~18h : T GRisfHEEE) | 26d08h~18h : T GHLIEENEE)
11 A 30d : ESEEB 30d : BESHEEB 30d : BERHE @@
30d17h~1282d02h : T
(FUA—8F)
12 A 20d03h : E 20d0sh : E 20d03h : E
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& H At (IWK) 8% F (CHS) =4 H (MK B)
1B{16di6h:? ( =/ NS) 16d00h : ? (NS ™\ * X | 1d~6d16h: T (NS)
16d22h:? (TNo NS) | Fo 7, EW /7 23d11h : FEERBHG
20d23h :? ( —/— NS) | 31d11h~2H1d10h: T 20d12h : T (fBE)
21d22h 1 7 ( T\ NS) ()
22d07h : 2 ( _/~ NS)
22d11th:? ( "\ NS
24d0%h : ? ( /" NS)
25d06h : 7 ( T\ NS
26d19h : ? ( —/~ NS)
27d05h : ? ( T\ NS)
30d21h : ? ( _/— NS)
31d17h : ? ( /\_. NS
28 (2d04h : ? ( /" NS) |26d09h~11h : T GHEAUSE) | 10d11h~13h : T (EHRFEE)
2d17h :? (. T\— NS) 26d09h~11h : TGREMHSE
7d14h:? ( /— EW)
21d04h : EC (BEsERgsN
M6.4)
26d09h~11h : T GREHAISE
27d12h : T (WEFHRE)
28d10h:? /" NS)
3 A | 18d08h~12h : T (f=58) 8d17h~20h : TCEHALRSFRM) 9d18h~10d08h : T
28d08h~16h : T
31d04h~05h * T
4A]2d0th:? ( =/ NS) |28d12h~13h:T 8d13h~17h : T
3d21h:? ( T\ NS (FVvA—449)9d09h~12h : T
6d2th:? ( —™__ NS) {29d09h~11h:T 11d16h 1 2C S )
8d01h:? ( _/— NS (Fvx—4%%vv)|22d10h: (EE)
8d~5H20d:? (——, ——
NSRS ICE FE)
5H 11d23h~12d04h : T




R ERHERRIERIRD) — L1« RALR « (LA - {58

54k (IWK) 8% T (CHS) =4 H (MKB)
6 A| 8d~8H17d : 2( o— , —_
NS 1T % 5%)
7 H| 12d14h~15h: T (&%B) 23d23h : EC (ZRBREMM 7.0)( 17d10h~11h : T (=8B)
13d09h~12h: T (=8B) 20d12h: T (4=38)
8 Al 1d : BEEA 1d: BEEE8
2d00h~03h : T (&&F 5d07Th : ? ( /— NS)
24d16h : 2 ( "\ NS 6d07h : ? ( /"~ NS)
6d19h : ? (/" NSKZ1)
9A|21d17h:? ( /S NS) 12d : BEEE 12d : BEEB
13d06h : ? ( _/~ NS)
13d08h : ? ( _/~ NS)
15d02h : ? ¢ _r— NS)
10 A| 26d08h~18h: T(EEAIER) | 26d08h~18h : T GLHAKEE) | 22d11h~14h : T
26d08h~18h : T GHEANEE)
11 A8 30d : ESREEB 16d14h~17h : T
17d10h~17h : T
30d : BT EE
12 B 21d15h : 2 ( ™M\_NS)
- NSE&ST ic BIE D750 11 BE»SEE®OH BT | NSEC0.06 srad FBED %

NNy )DL AEL
%

(= )R L HELB.

T TNEELELS.




B BN DT SR 5586 5

1984 £ 3 A

A (s12)

AR (HKW)

T H (SMD)

1A

2R

3H

4 A

5A

1d~6d14h : T (NS)
6d0gh : 7 (M EW)
6d14h : REFTHE
27d12h~16h : T

3d1sh : EC (F#RdER)
4d05h : EC (dh#Rit#RM5.8)
8d04h : ? ( T\ EW)
19d10h : EC (FER h)
21d04h : EC

(BAEFEAAMM 6. 4)
23d00h : EC

(BAsRFEPEHM 5. 4)
26d07h : EC (dhifrhse M 4.2)
26d09h~11h : T GRE{HIZE)

7d08h : EC (BEHEM 5.5)
9d19 b~10d14h : T
(FLvA—=FFT V)
ECBASmERM 4.8)
21d11h : ECUt#HEREMT7.1)
27d09h : EC BEEFEHM 5.6 )/
28d08h~16h : T
(FvrA—=—F9 )

19d00h :

11d0o6h : EC (BERIE )
27d08h ? ( S )

16d15h : EC (B95FE{HM 3.8)

14d : ETEsXiE

8d : 7L x — & Btk

9d17h~10d0%h : T
(FVvx=959)

28d08h~16h : T
(Frr—85v)

10d21h : ? ( T\ EW)
14d08h 1 ? (RF » )

11d04h 1 ? (RF v 7D
11d23h~12d04h : T
(FvA—5FvV)

25d : FtERERE

8d : 7L A — yBAkE

9d17h~10d0%h : T
(FUA—=FFT)

28408h~16h : T
(FUx—8FT )

20d20h~22h : 2 (/4 X% L)
22d :? (/4 X% L)
26d02h:? ¢ /)

14d17h: ? ( /" EW)




R EF BT ERIED) — I » RAR « IUA « ok

B (s12)

AR (HKW)

T H (SMD)

6 H

TH

8 H

9A

- 25d12h :

01d05h: EC (BkEMM 6. 2)
05d03h : EC (thEEEM 3.0)
09d08h~14h : T

14d22h 1?7 ( T\ )
21d0%h : EC (b &M 4. 9)

04d10h : EC (&MEFHM 7.0)
18d12h : ? (X5 » ZEW)
19d13h : EC(HFEM 4.5)
21d11h : T (&

23d23h : EC (FIBEMHM 7.0)
24d02h : EC (RIFEMHM6.2)
?7(—~NS,_EW)

29d19h : T (IEZ88)

01d : BEER
02d00h~07h : T (f=%8
04d07h : ?

(_/—NS, T\_EW)
06d07h : ? ( —/" )
10d0th : ? ( —/ )
10d07h 1 ? ( /)
11d07h 1?2 « —/~ )
12d13h : EC (BIsEmREHM 5.7)
23d07h : EC (h#BFEM 3. 1)
23d07h : EC (thEFEE)
23d08h : EC

(A - BEEEM 3.5)
31d07h : ? ( oS )

(/)
(/)
03d07h :? ( S )
04d07h : ? ( /" D
06d10h : EC(BEfHEM7.0)

01d0%h : ?
02d07h : ?

21d14h~8H4d18h : T
(BRI

12di6h : 7 (T \1 )
23d23h : ECEWEAHMT.0)

01d : A EEE
03d21h~04d15h : T
08d14h : T (RF w7
08d15h : T (2 F » )
08d16h : T (X7 v 7)

12d : BEE®E

18d02h~24d21h : T (NS)
18d13h : 7 ( ™ \u EW)
24d17h ¢ T (& 2 — XZ3H#)

18d18h : ECURAGE}EM2.8)
23d23h : EC RWUEHM 7.0)

01d : BEAER

01d20h : T ( ™\ )
02d04h : T ( "\ )
02d05h : T (RF v 7
12d13h : EC (BH5RFEHM 5.7)
17d01h : T (X5 » 7NS)
30d05h 1 ? (RF v 7NS)
31d06h : ? (X7 » 7'NS)

09d12h :
09d13h :
09d17h
12d19h

ECURE¥EM3.3)
EC(FFE¥EM3.9)
1?2 (RF )

T CTN)




By RPFEGRBT S 25 86 5

1984 % 3 H

# M (S12)

&R (HKW)

T H (SMD)

9H

10 A

1A

12 A

12d : B JEEE

13do6h : ? ( S )
21d08h : ? ( =/ )
21d17Th : 2 ( /)
21d19h : 7 ( et ™)
21d22h 1?2 ( /)
25d03h : EC

(BAB - hERIEM 3.6)

25d16h :? ( /)

22d10h~14h : T
26d08h~18h : T GLiEHN=E)
27d18h~16h : T

08d1lh~15h : T

(RF 7 s TEDI®)
09d10h~16h : T
10408h : EC (BIsREM 5.1)
30d05h :? ¢ _/— )

02d16h :
07d20h :
12d11h :
27d16éh :

ECHHE¥EM2.9)
EC (BEERM 4.1)
72 CT\2)

EC
(EEBMHEM4.8)
EC
(ZEBAEM5.8)
EC
(ZEBMEME6.4)
EC
(ZEBMNEMS5.9)

28d10h :

28d15h :

29d16éh :

26d08h~18h : T GREINEER)

26d08h~18h : T GREAN=E)

28d15h : EC
- (EEENEM6.4)

29d16h : EC
(ZEBMEMS5.9)

i

BEEEDSH?( S B
et s. HIBICXERT
v THBETPT .

HEREOREHDS LD E
BH5.

HEBICXBRTF » 7HELD
4.




AR BIERIR) — 71|« KRR « LA « 38

/S (FCH) = B (IWT) T # (SHM)
18|27d04h : ? ( _—~— )
2 A | 26d09h~11h : T GHAKES) 6d08h~ : T(YRSAAE)
26d09h~11h : TEREAWSE)
3R 23d : FTESEE 07d08h : EC (BAsRERFM 5.5)
48| 15d16h: T (RF w 7) 05d13h : AL E

54

6 A

TH

8 H

08d07h
23d10h
23d11h
23d23h

1?2 (RF 7Y

: EC (RIRHM 3.7)
* BEC (ZRSErM 4. 1)
: EC (RIREMHM 7. 0)

07d17Th~18d18h : T (&)
18d12h~9H21d11h : XAk

18d17h~22h : T (GE%)

28d11h~12h : T (G@%)

04d12h : ? (RF v 7))
07d20h~12d10h : T (X)
18d07h : E (BdEILEEM 3.0)

03d22h : T (X5 v 7)
15d14h : T (RF v 7)
18d12h~19d14h : T
19d14h : ECCEREM 4.5)
19d18h : EC (GHELE)
22d08h : EC (Bsk#M 4.5)
22d11h~23d23h : ?
(/4 X%L)
23d23h : EC (RBUEMHM 7:0)
24d00h~11h : T
23d11h~8A11d: T
(V4X%L)

12d13h : EC (BHERGHM 5.7)
14d06h : EC (B HM5.4)

23d23h : EC (RBEHM 7.0)




B KBIERATF R 86 5

1984 £ 3 A

K (FCH)

5 M (IWT)

T ® (SHM)

8H

9AH

10 H

11 R

12 R

ZEEORE A

26d08h~18h : T GRiFAN=ZES)

04d~05d : #8851 L1

19d14h~15h : T
26d17h~30d13h : T
(FUvA—#FIV)

06d11h: E

08d~09d : EKUE Hilh
26408h~18h : T (FLizHNSEE)

08d06h : EC (BEILEIM 4.2)
08d07h : EC (BAsILEM 2.5)
11d08h : EC (BAELEM 3. 3)
14d05h : EC (BEsREEEEM 2.8)
16d01h : EC (BSEEER)
16d08h : EC (BEEALARM 3.9)
28d15h : EC
EEBfMEM6.4)
EC
(EEBAEMSE.9)
EC(BEsELERM 4. 0)

29d16h :

29d19h :

26&08h~18h T TCREEES)

11d~12d : &H8s51 £

)]

LY RS A ZDBZED

HIBICE B 2T » TBELS
AR

Y ST AR DT BHRA.




AR RIRG) — I« RABR « 1 - £

Fol¥l

"10%09A 913 Jo eduByo A[IBp jo ojdwiexy ¢ 614

°071

HYFd et R

08EIl

NHI10BY , 0}

—_

WO HZlI
(NOOW)
NOILBNIWTIND
40IL HOIH O
(*)ABE 001
H8l X
HZL O
H3 ©

°6El

ans

ZAON

LWD

/C YN

SHO

\E

mh

MYH

kS

oS€

No9€

(HVZ-HO)

ve v 28

(NAOC ONNOM9)

d0LJ3A L7IL 40 FINBHI AT160



K5

HEpEA O E LA (H ). O3 6 #radiand 5 L TERIL TH 5.

Fig.5 Yearly plot of the crustal tilt data (daily mean) .
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Crustal tilt in NS and EW-comp. at Chohshi (CHS).
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