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Compiled by

Mariko Tatsukawa, Eiji Yamamoto and Haruo Sato

National Research Center for Disaster Prevention, Japan

Abstract

The National Research Center for Disaster Prevention is conducting
crustal tilt observation in the Kanto-Tokai area by using the borehole-type
tiltmeter. The tiltmeter is installed at the bottom of the observation well.
The output voltage, which is proportional to the ground tilting, is transmitted
to the Research Center at Tsukuba, Ibaraki Prefecture, by the telemetory
system and recorded on magnetic tapes by a digital data recorder. In 1981,
observation was started at three new stations in addition to the eight
stations where stationary observation had been carried out since 1978.
We report changes of the crustal tilt at the eleven stations during 1981.
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 mecan of tilt is plotted in order to show gross
features of tilt changes.
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List of observation stations.

Location of observation stations.
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Station i Longitude Latitude Altitude Well-depth Lithology
(E) D (m) (m)
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Chikamata CMT 138°14755.5% 34°58/19.9” 51 54.2 Sandstone
2 H R B &
Nodazawa NDZ 138°16747.0”7  34°57 7 37.7" 82 53.2 Shale
% s 15
Okabe QKB 138°15/ 13.8” 34°574 00.0” —30 101.8 Slatg5
hEE WK H B
Nakaiza J12z 138°597 48.47  34°54746.4" 263 in a tunnel Tu{faceoufsandstone
HREMA =)

Minam 1ash1gar§ ASG 139°017 40.4” 35°18749.67 386 94.4 Sandstone
Bl LR PR
Enzan ENZ 138°48’ 19.0” 35°44709.5" 807 88.7 Granodiorite
o x rym
Iwai-kita IWK 139°527 17.0” 35°05753.2” 0 50 Sandstone
T eni BE
Chohshi CHS 140°517 18.0" 35°42 7 08.0”7 —42 94 Sandstone
EX R BB - R GED
Mikkabi MKB 137°30750.1” 34°48 7 05.4” -38 99.3 Sandstone - Slate
# B
Shizuoka Siz 138°197 46.6” 35°06  41.8” 76 102.7 Shale
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Fuchu FCH 139°28/ 25.1” 35°39702.4”7 —2707 2751 Sandstone - Slate
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Overall characteristics of the instrument .
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Observat ion Measuring ) By LA —5%&R)
Instrument  position range Accuracy Resolut jon Temperature response

&5 SEAFAE g xyot

ottom of 10~ rad - rad
Tiltmeter B the well rad 6 X107 1078 rad /°C

B pEEt SHEMFALE BEBEEDLGC

Bottom of +25C 0.1°C 0.02°C
Thermometer the well
S A [ 3R 3o -
Barometer In the cabin 1000t 50mb 0.5 mb 0.1mb
3 B R
‘ﬁi &t Side of the 0 ~ 100 mm 1 mm i mm
Rain gauge cabin
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Tilt steps caused by earthquake shock.
N, E (X, Y) ground down:+, unit:« radian

5 . Tilt
ate d h m Station Comp. Earthquake
step
JAN 19 03 11 NDZ NS —0.24 Off Miyagi Pref. M=6.1
” EW 0.29
MAR 22 17 00 S17Z NS —0.02 Yamanashi—Shizuoka border M= 4.4
” EW 0.05
APR 27 05 30 SI12 EW -0.08 Central Chita Pen. M= 4.4
MAY 07 22 58 S1Z2 NS 0.02 Central Shizuoka Pref. M=3.6
” EwW 0.06
JUL 08 08 25 S12 NS 0.05 Central Shizuoka Pref. M=3.1
” EW —-0.33
AUG 15 11 54 MKB NS 0.05 W of Shizuoka Pref. M= 4.8
” EW 0.07
S17Z NS 0.06
% EW 0.21
AUG 18 23 08 J12 NS —0.05 S of Nagano Pref. M=5.0
% Ew 0.11
SEP 02 18 24 CHS NS —-0.11 Off Ibaraki Pref. M=5.8
” EW 0.11
SIZ EW -0.11
FCH X 4.06
” Y -0.23
SEP 03 06 28 SIZ EwW -0.03 Central Gifu Pref. M=4.5
SEP 14 05 24 S17Z EW —0.04 SW of Ibaraki Pref. M=48
oCT 07 05 38 SIZ NS 0.02 Central Shizuoka Pref. M= 3.1
" EW —0.25
NOV 02 06 10 S12Z EW -0.16 Central Shizuoka Pref. M= 2.6
NOV 09 16 10 S12 EW ~-0.12 Central Shizuoka Pref. M= 2.3
NOV 22 21 34 S12 EW - 0.08 NW of Chiba Pref. M=4.2
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(arad “year) | Max, ( grad)
. NS 1 0.3
EOX (CMT) EW 0.5 03
. NS 1 0.1
BH® (NDZ) EW 8.5 Q.2
NS 0.5 0.1
] ® (OKB) BW o5 o1
_ NS 8 5.5
PEE (J12) Ew s s
; NS 2 1.2
MEM (ASG) EW LK L2
. . . NS 2 0.2 MEBici B e 570, BMyokis
# O (ENZ) BW 2 02 BURNE.
- NS 17 R BERCECRY, BEHLOE
BHE CTWR) ) py 25 0.2 B0 CHEDRBSAE L.
# £ (CHS) | N> \ o ; P
: EW 3 0.1 x4 BB ENEREILDREE
.| Ns 3 wosuw e Character of observed
Fra(MKB) | oo 3 o .
| : - tilt changes.
NS 2 8.2
B WM(s12) Bw . 03
W b (FCHD X 10 - &#cza@iL'c&ékaﬁ, B
Y 7 - Egr a0,
1981
comp, INSTALLATION | JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
CMT-NS FEB 1978
CMT-EW T T R
CMT-TEMP I W
CMT-PRECIP - i
NDZ-NS FEB 1978 | N M N
NDZ-EW -
NDZ-TEMP I N T
NDZ-BARDM s |
OKB-NS AR 1975 | N
OKB-EW I S—
OKB-TEMP R —
JIZ-NS DEC 1973 | M R
JIZ-EW —::_—
ASG-NS JAN 1979
ASG-EW o ———
ASG-PRECIP] JUL 1950 /S
ENZ-NS JAN 1979 | M R
ENZ-EW T S
TWK-NS 0CT 1975 —m
INK-EW S ————
CHS-NS 0CT 1530 M S S —
CHS-EN A B
MKB-NS FEB 1981 R
MKB-EW R
SIZ-NS MAR 1981 | £5  EEER
S1Z-EW [ ———— | ..
eneral cond >
Foi- X | % 1980 ——— General condiction of the
FOH- Y IE—— observation.
W NORWAL [ INTERRUPTED
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Detailed condiction of the observation.
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Tilt change caused by earthquake shock.

Tilt change caused by precipitation.

B - KA

Instrumental trouble (sensor, telemetry

CHIRIC K o T UEREIE (MBI X > TELI R 7 v ZARIE L 1)
Tilt change caused by earthquake shock .
BRI E - THELLEBZ SN A ERIZEL

Offset is corrected.

BV RT A (VY- T LA -5 - Bl - BEEE OBEBEE LI SRARICK S

system, telephone line or recorder)

?LEAY R ADOHRIC LS DOEBWIETERLRELR
Unusual tilt change of unknown origin.

X (CMT)

FHR (NDZ)

g #® (OKB)

1A

2R

3 A

4 A

5H

23d14h: E(H &7 M 7.1

03d09h; T (FlEff=E)
09d22h~23h " T(FLA—5 5F)

17d14h~17h: TGRSR EEE)

25d15h: E

, FLA—S
~12d16h: T (% 2,57, 7)
19d03h: EC (EHEAMM6. 1)
23d14h: E(HEXFAHMT.1)

24320h~2H03d16h: T
FLA—=859)

03d17h~04d11h: T (RED)

03d09h: T (HEHEED
09d22n~23h: T (FLA—55U )
21d03h: 2(RF v 7)
27d07h: E

31d02h: 2 (R F v 7)

17d14h~17h; T (FEEREEE)

13d20h: T(/ 4 X » &5
25d15h: E

23d14h: E(HESITEHMT. 1D

18d01ih: E

03d09h: T (FAH=E)
09d422h~23h: T (FLA—5 5% )

27d07h: E

17d14h~17h: T(REEEEE)

25d15h: E




HBAER BB () — 7)1« IR - ik

£ X (CMT) FHR (NDZ) i #  (OKB)
6 H |11d17h: E 11d17h: E 11d17h: E
15d11h~30d10h: T~ 115d11h~30d10h: T 16d11h~30d10h: T
(FHm s L) (FRERBRTS) (PRI % TEH)
7 A {09d06h~07h: T (%) 09d06h~07h: T (FHE) 09d06h~07h: T GH%)

8 H

9H

104

22d15h: TC » )

29d03h: E

31d06h~0%h: T )
(FLA—54)

09d10h~12h: 2 ( /N )

24d1th: 2( ~ \_ )

01d19h: E

01d~02d: ESKHEDEE
22d~234d: &S D@

25d13h: E

22d15h: T(C » )
22d16h: 2 (RF v 7")
29d03h: E

31d06h~09h: T ‘
(FLA—48Y)

01digh: E

24a10h: ? ( =/ \_ )

01d~024: EREDEE

22d~234d: {ESUTE D88
24d20h~25d00h: T (R
25d13h: E

25d19h~20h: T (RE)
26d17h~19h: T GEE)

29d19h~20h: T ((mEE)

22d15h: T(C ~» )

29d03h: E

31d06h~0%h; T ‘
GFrA—58)

18d09h: T( — Neev )

28d17h: T'( —N— )

01d19h: E
04d03h: T ( — N )
07d11h: TC N\ )

20d22h: TC N\ )

01a~024d: IESHED@EH
13d04h: T( N\ )
22d~23d: {EGEO@EE

25d13h: E

29d0%h: T( — N\ )




B SRRt R E78%  19824E11 H
i X (CMT) T HIR (ND2Z) B R (OKB)

114

12RH

26d20h~27d14h: T(N S)
27d15h~12H01d13h: T

08d16h: T (FA%)

09d10h~14h: T
(F L x —% ERSRZR

10d10h~16h: T( ” )
11d11h~12h: T( ” )

12d14n: E (B EREEM6.3)

20d00h: E

06d14h~16h: T

09d10h~14h: T
(7 v A — & EHEB)

10d10h~16h: T ( ” )
11d11h~12h: T( ” )

12d14h: E (EH Ba#M6.3)

20d00h: E

31d15h~17h: T(&FE)

21d04h: T ( — N )

06d22h: T( — )

09d10h~14h: T _
(57 v £ — & ERAB)

10d10h~16h: T ( ” )
11d11th~12n: TC  ~» )
12d10h: T( =N )
12d14h: E (EHEA#EM6.3)
13d13h: T N\ )

24d02h: T( N )
28d04h: T _\ )

[l

EWrks iz 0. 02urad g2
DRF w7, 0.03uradig
o TN\ WAL S,

EWiksric 0. 02uradlly
DRT TR A GRS 5.

NS « EWEkS ic[afg 1D
H5TC N D2 FE
AL, 8 AtED» SBITHEAT
(RN

._10ww




HERER SRR (4) — S« (LA - R

hHEE (J1Z)

mEW (ASG)

B i (ENZ)

14

2A

3H

44

5H

6 H

7H

13d16h~17h: T
(FLA=55Y)

03d12h: 2 (R 5 v 7)

03d09h: T GBI
04d09h~18h: T (AHD)
05d09h: T (FE%8)

09d08h: T
28d19h~6H02d18h: T (EW)

11d13h~12d18h: T GEE)

156d10h~30d17h: Tl
TEO%, B TR
30d18h~7H07d10h: T(NS)

07d16h~17h: T (GHE)

A——

03d16h: ?( _=
22d10h~13h: T

)

——

06d15h: ? ( = )]

14d07h~11h: 2 ( T \__ )

03d09h: T (SR AR

20d08h~17h; T
CEE th#kRE7E)

18d10h: ? ( - NS)

15d10h~26d11h: FAiEB T
Hod, B CEERERI
24d14h: 2 (25 v )

02d11h~15h: T (3%
31d1inh: ?¢(

T

—

05d15h~17h: T
07d10h~13h: T
18d03h: T( N——)

20d00h: 2C /)

03d0%h: T (FLikEIEE)
19d04h: T( N )

06d10h~08d13h: T (&)
15d00h~07h; ?

(N AEW)
21d03h: T( _N\___ )

09d23h: T ( =N )
26d21h~27d10h: T

12d06h: T ( =N D

15d10h~25d12h: T
(FHRRE R TH)

26d12h~14h: T (FH%)
30d11h~12h: T (AR

02d418h~1%h: T (%)
03d14h; T (F3%8)




B KRR pge Bkl 788 19824E11 A
hipg  (J1Z) MEW (ASG) # b (ENZ)
12d15h: T( N )
16d20h: T
22d15h: T |
30d14h~15h: T
8 B |18423h: EC (EEEREHM5.0) 01d22h: T( N )
19d10h~12h: T (=) 04d20h: T( Nee )
07d11h~12h: T
11d12h: T( N )
21d08h: 2 (R 7 » 7)
9 A |01d19h: E 01d19h: B 21d00h: T( N )
14d08h~12h: T (5&)
104 |02d~03d: ESF &8 12d13h~17h: T
03d02h~06h: T 13dogh~18h: T \
(FLA—F4 DY) (FLA—=85F9V)
06d09h~11d405h: TC ~» ) 14d10h~14h: T ( ” )
15d00h~12h: T (&) 15di0h: T(NS)
22d~23d: EGEER 23d09h~11h: T (f=E)
26d10h~18h: T ‘
(FUA=g &)
31d04h~08h: T
118 |09d11h~13h: TC" ¥ 557> |09d12h: T 01didh: T( N )
20d05h~09h: T ( ” ) [09d17h: T 03d23h: T(C N\ )
27d21h~28d10h: T(  ~»  ){10d03h~16h: T
128 |03d05h~0gh: T 15d10h: T (& 5 » 7)

(FUA—=FFTD V)

07d16h~19h: T
(F L 4 =5 EHRR)




BRI AIE R (4) — 3TN« (LA «

meEE (JI1Z)

MeEW (ASG)

® i (ENZ)

08d10h~16h: T
(7 v 2 —% EHER

09d10h~15h: T (F#)
16d08h~10h: T

e Ed
R

T (N M35 )
©9 (T EEEASTD)
HSBg £ RS B

T (N EE S %)
DEHT B .

—_ 13 j—




Bh Bl gT e Rl 785 1982411 1
= (IWK) % T (CHS) =4 H (MKB)
1 A |20d10h~17h: T (FLA—#{#5F)| 13d16h~14d15h: T
26d10h: 2 T\__ ) 23d14h: E (HEZFrogiM7.1)
2 H 07d: Fr83kiE
07d17h~831d23h: Hi#hic
CHE Er R A
3 H |03d09h: T GHAN=E) 03d09h: T (i {1=E) 06d20h: ? ( /N )
13d06h~08h: T 21d07h~25d10h: T
(FULA—FF V) (FLA—5FT)
4 A 13d00h: ? ( /N )
57 (07d11h: 2(C T \__ EW) |07d11h: T
26d02h: 2 ( T )
26d11h: 2( —\__ EW)
6 H {11d0gh~11h: T 02d20h: T 13d08h~09%h: T (f=38)
15d10h~256d0%h: T 156d10h~25d12h: T
(PR HRITE) PR T H)
26d11h~14h: T (8% 30d15h: T
29d14h~16h: T (Fg#&)
7 H |01d12h~16h: T (F4%&) 02d15n~17h: T 03d15h~18h: T
02d09h~11h: T( » ) 15d15h: T(NS) 28d01h: 2 ( /N )

—ooh- T(T VA=Y
10d16h~22h: T(7 7 %, 7))
11d16h~22h: T(C  ~» )
12d12h~8/H31d23h: T (N'S)

(T VA—S
12d156h~23h: T (7 7 5, 0)
13d16h~23h: TC  ~» )

20d14h: 2 ( /N EW)
21d14h: T

22d12h~15h: T

23d04h: 2 (=5 » 7EW)

— 14 —




HBHER BRI B R SR (4) — ST« (L7 - 18k

aHd (IWK)

% T (CHS)

=47 H (MKB)

8 A

9H

14d16h~23h: T (FLA—55772)
15d15h~22h: T ( # )
16d15h~22h: T

17d16h~22h: T

18d15h~19d00h: T
GrrA—5v)

19d15h~20d404h: T( » )
20d12h~23h: T

21d15h~21h: T
22d11h~24d13h: T
29d16h~22h: T

31d17h~20h: T(FLA—54"2)

01d17h~20h:
02d17h~21h:
03d17h~20h:
05d17h~19h:
10d18h~20h:
11d17h~21h:
12d17h~21h:
17d14h~15h:
19d16h~22h: T
25d21h~26d09h: T
27d15h~20h: T(FLA- 550
30d16h~23h: T( ” )
31d14h~22h: T

e I e T R B B B

01d16h~21h: T
02d17h~20h: T
03d17h~04d11h: T
18d12h~16h: T(N'S)
26d02h: 2( /N2 )

26d16h~11H30d23h: T(NS)

)

056d21h: 7 ( =
23d08h~156h; T ({£38)

01d19h: E
02 d18h: EC(FRIKIE MM 5.8)

15d11h: EC (F#EE F5HEM 4.8)
19d23h: 2 (X 7 v 7°)

01d1%h: E
08d17h: ? (/" NS)




B K MEEAN TS R 5785 1982411 A
HHd  (IWK) % F+ (CHS) =483 (MKB)
10AH 2d~3d: KA E 29d04h~17h: T (FLA—55T)
15d01h~02h: T
22d~23d: {ESE 8
114 |25d15h~19h: T 17d14h: T 16d16h: T
26d10h~17h: T 17d17h: T 17d11h~12h:T (FLA—45)
27d409h~12h: T 18d10h~17h: T (FLx—4%%:)|17d23h~18d05h: T(  ~» )
19d10h~11h: T( " )
12A [21d10h~11h: 2(C 7\ ) 26d11h~: T
Fu?ﬁgg FLA—& kT TADIED,| 10H208E,» S EWEAIC

FEFbic & STV ETES OB R
ME.

VY Y EQ Ecy il




HI AR BRI B R(4) — SZJ1 « (LA« fERR

B OB (SI1Z)

W o (FCH)

3H

4 H

5H

TH

8 H

9H

01d: 3T BER&E

02d18h~8H 31d23h: HHiic
TR A

06d06h: 2 (X5 v 7)

13d12h: T

22d17h: EC
L3, BHEEEM4.4)

27d06h; EC
(nz¥BhirM4.4)

07d22h: ECGE#ER M 3.6)
19d11h~7H04d00h: T

(et 0 RN
08d08h: EC
17d1Th: 2(R 7T » 7))
28d15h: T

RF T, FLA—FHHRE)
31d10h: 2 ( )

15d11h: EC(E#ER PEEM 4.8)
19d23h: 2(x 75 v 7)
25d15h: 2 (C  ~» )

01d19h: E
02d18h: EC(FRIRE MM 5.8)
03d06h: EC(If B8R 4wEM4.5)

14d05h: EC
(KIKEmPEIEM 4. 8)

23d: 7L A —y S

10d14h~12d12h: T (G35

01d41%h: E

02d18h: EC(KBIERMHM5.8)
11d09h: T %K)
19d10h~11h: T %)
24d10h: T GHED




PR BT R 5785

[ (S12) /ST (FCH)

108 |07d05h: EC 07d04h: ?
10d21h~13d13h: T(ICKRE) | 11d02h: ?
13d17h~1%h: T GE%) 11d03h; 9
14d12h~14h: T GHE)
29d05h: 2 ( /N )

118 | 02d06h: EC 14d15h; T GHEO
09d16h: EC 19d04h: 2
17d20h~18d05h: T 20d12h: T GH%)
22d21h: EC

(FEEEALPEEEM 4.2

128 | 02d0Sh~14h: T (f=8) 04d11n: EC
19d: FETEE 23d14h~15h; T (FF%)
26d1lth~: T (NS
28d10h: T

Fn?ﬁsé HBic LD RF 7D X, Y& /4 Xh%

R W,

1982411 H




HIFRAEFH B B R(4) — STJI (LA - Rk

30%n

3 0°0rt

© 10309A 313 Jo 98ueyo Ariep jo ojdwexyg

IHeVEZIE WA < 7:0)

3 0°6El

e

3 0°se!

NHIOBY 01

 ——

W Mo
(NOOW)
NOILBNIWIND
J0IL WOIH @
(=)JAH8 0AMOL
HBl X
HZL @
HS @

§

'S

(HYZ~-HD)

9i 8

19

(NAQO ONNO¥D)

d0LI3A 111 30 3ONGHD A0

N 0°SE

N 0°9¢

_.19_



R4 SRR OEEL (BHEE)

Yearly plot of the crustal tilt data (daily mean).
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