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Data report of Crustal Tilt Observation for 1983
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Mariko Tatsukawa, Tadashi Ohkubo, Eiji Yamamoto and Haruo Sato

National Research Center for Disaster Prevention, Japan

Abstract

The National Research Center for Disaster Prevention is conducting
the crustal tilt observation in the Kanto-Tokai area in central Japan for
the purpose of earthquake prediction, by using the borehole-type tiltmeters.
The tiltmeters are installed at the bottom of the observation wells of which
the stadard depth is 100m except three deep wells. The output voltage
proportional to the ground tilting at each site is transmitted to the NRCDP
at Tsukuba in Ibaraki prefecture by the PCM telemetry system, and recorded
on magnetic tapes by the real time processor. Three new stations began
to operate in 1983, in addition to the fifteen stations where the stationary
observation had been carried out since 1978. Here, we report tilt changes
at the eighteen stations for 1983. The results are illustrated in two kinds
of diagrams: annual plots of daily means and monthly plots of hourly data.
For reference, we plotted daily precipitation at each station, too.

1. F

E PR BEEN € v 4 — 13, BEE - MR B THAHAERE (I REBRRT )
Tk B HBRER BRI Z T > THO, 1FEBICZOBREREL TS (LR - 51)Il, 1979;
{EBRIEA, 1980 ;5 arJIHiEa», 1981 5 3JiEH, 1982 ; a7)IliEd, 1984). #Hri-ici& L
1eEJ - BT - RKEBRRAIESRE MR T, 1983 FOBMUIKERE C TIciET 5.

i, ELRUEREBBAUHALEL O 2y Y HRBREL, EFBRABATEEL S -7

*  EoPiE MREJKBIIAE O Y F HEEERESs
Fkok il HIZBS K DFge ¥ FE amErs



BisKBlE R 2 ERL $ 1035 198547 H
¥, 19824 12H 148 & 0 EFERRAI% S L TV 5,
2. BRIHER

BN BRI B IR T & 5 1, B 100m O BIMHTLE i< BRSO3 B3
BINTWS (EBEED», 1980). 772L, HHREBAGBER CR#EINOa v 7)) - AL

I TELEPHONE LINE
CABIN

NS !

----- sl
\ 14 :::_:::::_-__ ! .

ELECTRIC POWER LINE
AC 100V

\
TRANSMITTER

TILTMETER
CONTROL BOX

TR _STEEL
wine. [ CASING PiPE
N CABLE

CEMENTI{ [
e {1 fololl

e S Wl e
TILTMETER i
SEISMOMETERS [ [l CASING PIPE

THERMOMETER [{ | |

K1 RIS ER Rk

Fig.1 Standard observation station

i, Mt S8 . OB I 2,000~3,000m GO EHFIEICREIN TV S, &
BlHfERO ) 2 b E K LI, ZOREEBENA*X 21T~

3. BEHFOREFA

ERIFTOEAR L7z 2 B (8P « FEdL ARG Th 5. i LEHFORH « 5# - T
RERIERTIEX « YERDEFRL, R3ICRTAHRICEBEL THD. 538, e« FHREH
HEEk %, TGRS AR B L UBRIHILED Kte#hD 1 DicitsaDs | & kY - BRESTE-
72D7T, X+ YERSDTTaBHEEED > T 5,



1983 4EH ARV ETHI DRI — YT)1] « AKUE « 1A » {7

&1 BHAKY R b
Table 1

List of observation stations.

i f=A 737 e MRE PEES B EE LESHE
tation Code : Lorgitude Latitude Altitude Well — depth Lithology
LR (NS (m) (m)
=7 § , , Wi - RiRE (HE)
Mikkabi MKB ! 137°30750.1 34°48705.4" -38 99.3 S andstone, Slate
AR : , , . wea - B (B8)
Honka wane HKW ! 138°08"16.7" 35°05735.4 343 1062 S andstone, Shale
Gidon : , . H&a
S hizuoka S1Z: 138°19"46.6" 35°067 41.8 76 102.7 Shale
Fin'd . wa
Chikamata CMT ; 138°14"55.5" 34°58719.9 51 54.2 S ands tone
FHR , , HE
Nodazawa NDZ | 138°16"47.0 34°57731.7" 82 53.2 Shale
oS | o L Kt
O kabe OKB : 138°15"138 34°57700.0 -30 101.8 Slate
) : , ) BREH S
Nakaizu J1Z:138°59” 484" 34°54746.4" 263 in a tumel Tuffaceous sandstone
TH : , . , . Ol
Shim oda SMD: 138°56°03.5 34°44°15.3 -13 81.7 Pyroxene andesite
il 1 o ] TERIBI
Enzan ENZ: 138°48719.0 35°44709.5 807 88.7 Granodiorite
R | o o B
Minamiashigara AS G 139°01"404 35°187 49.6 386 94.4 Sandstone
Z o
Aikawa AKW ! 139°197045" 35°31712.5” -10 91 Sandstone
N , . . Ba-23Y)7
Ohshima OSM : 139°26°33.7 34°417 16.2 -4 1012 Lava, Scoria
E3HE | . . e
Iwai-kita I WK : 139°52717.0 35°05753.2 0 50 Sandstone
i : ., o, Er=]
Katsuura KTU ' 140°16"08.1 35°10737.3 -12 108 Mudstone
- ; , W&
Chohshi CHS ! 140°5118.07 35°42’ 08.0" -42 94 Sandst one
Fich L o W - i
F uchu FCH i 139°28"25.1 35°39°02.4 - 2707 2751 Sandstone, Slate
248 | o o LI
[ watsuk i IWT : 139°44"17 35°55" 33 - 3501 3510 Metamorphic rocks
THe } . . ERER
Shimohsa SHM: 140°01° 25.6 35°47'36.4 —2277 2300 Metamoiphic rocks
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Table?2 Overall characteristics of the instruments.
EY & E 5 i & =] HE & B B K 9 #E fE BT (R LA
BFLA—5%E
Instrument  Observation Measuring Accuracy Resolution Temperature response
position range
A Et & B H FLE
Tiltmeter Bottom of +2%10 % rad 6x107°rad 107%rad/C
the weil
B A FHUNHILE BEEELEDLIC
Thermometer Bottom of +2.5°C 0.1°C 0.02 °C
the well
=3 £, 3 3
SUE &t BB 000 4+ 50 mb 0.5mb  0.1mb
Barometer In the cabin
R et O
Rain gauge Side of the 0 ~ 100 mm 1 mm 1 mm
cabin
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Table3d Tilt steps caused by earthquake shocks.
N, E (X, Y) ground down, -+ ; unit, micro— radian

Date d h m Station Comp. 111:;; Earthquake Date d h m Station Comp. ;;; Earthquake
JAN 04 19 28 IWT X 0.04 E coast of Kanto APR 08 Q7 56 AKW NS -0.04 Tokyo Bay region
" Y -C.04 M=4.8 IWT X 0.05 M=4.1
JAN 08 03 18 S1z EW -0.04 Northern Kanto u Y -0.05
M=4.9 APR 19 03 51 TWT X -0.04 Norhtern Kanto
JAN 10 03 36 SIz EW -0.04 Tokyo Bay region " ¥ 0.02
Jiz NS -0.02 M=4.6 APR 23 00 34 IWT X =0.09 Southern Kanto
" EW 0.04 v Y 0.07 M=3.2
JAN 14 07 48 IWT X 0.05 Northerm Kanto APR 24 13 48 AKW NS -0.07 Southern Kanto
" Y -0.04 M=3.2 " EW 0.04 M=4,2
JAN 15 09 39 TWT X =-0.11 § off Kinki IWT Y -0.05
" Y 0.07 M=6.2 APR 24 20 21 SIZ EW -0.05 Northern Kanto
JAN 16 16 21 SMD NS 0.04 S off Kanto M=4.3 AKW NS -0.04 M=4.4
JAN 16 17 53 SMD EW 0.05 S off Kanto M=3.7 " EW  -0.04
JAN 17 23 25 SMD EW 0.04 S off Kanto M=3.7 IWT X -0.04
JAN 18 10 44 SMD EW -0.04 S off Kanto M=3.7 " Y -0.04
JAN 20 00 42 SMD NS -0.02 S off Kanto APR 28 05 44  IWT Y -0.04 Northern Kanto
N EW 0.04 M=4.5 M=3.0
JAN 25 06 46 SMD NS -0.07 S off Kanto APR 29 22 39 SIZ NS -0.02 Southern Chubu
" EW -0.18 M=4.0 " EW -0.11 =
JAN 27 18 07 Siz EW -0.07 Scuthern Kanto AKW NS -0.13
M=4.6 . s EW 0.05
FEB 17 08 41 JI1z NS -0.04 Sagami Bay region IWT ' 0.20
M=3.1 - MAY 03 23 28 IWT Y -0.16 HNorthern Kanto
FEB 22 11 48 Siz EW -0.11 Southern Kanto M=3.6
CMT NS 0.07 M=4.9 MAY 05 21 39 TWT Y 0.20 Tokyo Bay region
" EW 0.04 =4.0
Ji1z NS 0.02 MAY 06 19 25 IWT Y 0.02 Northern Kanto
" EW -0.07 M=3.6
IWT X -0.05 MAY 21 06 20 S1z EW ~-0.11 Southern Chubu
N Y 0.04 M=3.5
FEB 27 21 14 MKB EW -0.15 Southern Kanto MAY 21 19 46 SIz EW -0.04 SE coast of Kanto
HKW NS -0.04 M=6.0 AKH NS -0.13 M=5.0
" EW 0.11 " EW 0.04
S1Z NS 0.04 KTU NS -0.28
" EW -0.16 " EW -0.11
OKB EW 0.15 FCH Y -0.04
SMD NS 0.15 IWT ¥ -0.16
" EW 0.63 MAY 24 02 55 AKW NS -0.04 E off § Tohoku
CHS NS 0.25 i EW -0.04 M=5.8
IWT X 0.15 IWT Y -0.07
N Y -0.11 MAY 24 14 02 IWT Y 0.04 Near Hachijojima
MAR 02 17 11 IWT X -0.07 E off S Tohoku M=5.0
" ¥ 0.05 M=4.8 MAY 26 11 59 HKW NS 0.04 Nihonkai Chubu
MAR 16 02 27 MKB NS 0.88 S coast of Chubu SI17 EW 0.04 M=7.7
v EW -0.64 M=5.7 0KB NS 0.04
HKW NS -0.11 v EW 0.69
" EW 0.40 SMD EW  -0.04
Siz NS  -0.07 AKW N 0.04
u EW -0.11 " EW 0.05
cMT NS -0.04 ASG EW 0.07
OKB NS  0.04 KTU NS -0.26
! EUW 0.18 " EW -0.13
J1z EW -0.05 IWT X ~-0.31
AKW NS -0.13 " Y -0.16
IWT X -0.04 SHM X -0.18
" ¥ 0.02 " Y -0.31
MAR 16 21 02  IWT X 0.02 S off Chubu MAY 29 14 26 SIZ EW -0.04 E off S Tohoku
" Y -0.02 M=5.5
MAR 17 19 01 0SH NS 0.16 S off Kanto MAY 30 21 53 IWT Y -0.09 Southern Kanto
v EW -0.15 M=3.5 Y
APR 03 15 56 IWT X =-0.04 Southern Kanto JUN 05 11 12 FCH Y -0.04 SE coast of Kanto
" Y 0.04 M=3.7
APR 03 20 55 TWT X =0.05 Northern Kanto JUN 14 09 42 IWT Y 0.04 Southern Kanto
” Y 0.04 JUN 19 17 03 AKH NS -0.04 Tokyo Bay region
APR 06 22 4¢ IWT X -0.09 Southern Kanto " EW -0.04 M=3.5
" Y 0.07 M=3.3 FCH Y -0.04
APR 07 10 45 AKYW NS -0.04
“ EW -0.04
APR 08 03 43 S1z EW -0.07 S coast of Chubu
M=4.0
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Date d h Station C Tie Earthquak Date d h Station Comp. |1l Earthquake
a_e m ation Comp. step arthq e ate m p. step
JUN 21 15 25 HKW EW 0.04 Nihonkai Chubu NOV 24 10 23 MKB EW 0.24 S coast of Chubu
S1z EW -0.11 (aftershock) HKW NS -0.22 M=5.0
AKW NS -0.09 M=7.1 " EW 0.25
KTU NS -0.11 S1Z NS -0.29
" EW 0.11 " EW -0.13
FCH Y -0.07 CMT NS 0.04
SHM Y -2.14 0KB EW -0.08
JUuL 02 07 03 Siz EW -0.11 E coast of S Tohoku AKW NS -0.07
AKW NS -0.09 M=5.8 " EW -0.04 .
" EW 0.04 NOV 24 23 42 AKW NS -0.05 Kanagawa-Yamanashi
IWT Y -0.22 border M=3.5
JuL 03 11 20 SMD NS -0.07 DEC 26 18 31 SIZ EW -0.05 Kanagawa-Yamanashi
! EW -0.07 AKW NS -0.05 border M=4.0
JuL 13 12 18 IWT Y 0.04 Tokyo Bay region DEC 30 11 30 SIZ EW -0.04 E coast of Kanto
=3.0 J1z EW 0.04 M=5.3
JUL 13 15 13 AKW NS -0.02 Southern Kanto AKW NS -0.15
" EW -0.04 M=4.2 ! EW -0.04
IWT Y -0.02 0SM EW -0.05
JuL 18 14 11 SIZ EW -0.07 E off S Tohoku KTU NS -0.16
M=5.2 " EW -0.19
JUL 21 10 15 IWT Y 0.04 FE coast of Kanto DEC 30 13 59 AKW NS -0.04 SE coast of Kanto
M=4.2 " EW -0.04 M=5.0
AUG 06 20 02 IWT Y 0.04 Norhtern Kanto
AUG 08 12 47 MKB NS -0.04 Kanagawa-Yamanashi
" EW 0.08 border M=6.0
HKW NS -0.18
" EW 1.03
SI1Z NS 0.07
" EW -0.39
SMD NS -0.04
" EW -0.63
ENZ NS 1.10
" EW -5.21
AKW NS -1.02
ASG NS -1.08
" EW -1.00
0SM NS -0.29
" EW 0.28
KTU NS -0.07
" EW -0.09
IWT Y -0.22
FCH X -0.06
AUG 10 01 51 ENZ EW 0.05 Kanagawa-Yamanashi
border M=4.4
AUG 14 15 02 AKW NS -0.04 Tokyo Bay region
" EW -0.02 M=4.0
AUG 17 11 02 AKW NS -0.05 Kanagawa-Yamanashi
border M=3.9
AUG 18 12 25 IWT Y -0.05 Northern Kanto
M=4.4
AUG 26 05 23 TWT Y 0.04 W Setonaikai region
M=6.8
SEP 25 21 O1 AKW NS -0.05 Kanagawa-Yamanashi
border M=3.2
0CT 03 22 33 SIzZ NS 0.20 Near Miyakejima
" EW -0.04 M=6.2
SMD NS 0.11
" EW 0.21
AKW NS -0.15
0SM NS -0.05
" EW -0.05
KTU NS 0.07
" EW 0.07
0CT 17 04 59 AKW NS -0.04 Northern Kanto
" EW -0.04 M=4.9
0CT 28 10 50 SI1Z EW -0.08 Northern Kanto
AKW NS -0.11 M=5.1
" EW 0.03
SHM X -0.04
" Y -0.04
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Table4 Characteristics of observed tilt change.
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Tableb General condiction of the observation.

COMP. INSTALLATION| JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

\ . R 1983 . , ) )

MKB NS FEB 1981
MKB EW
MKB PRECIP. JAN 1982
HKW NS JAN 1982_
HKW EW —
HKW PRECIP, -
SIZ NS MAR 1981—
S1Z EW _
S1Z PRECIP. DEC 193] |
CMT NS FEB_1973 | T
CMT EW
CMT PRECIP., ——
NDZ NS FEB 1078 I SNSSERT B | B |
NDZ EW h—::—[-—_l'_-___l:—
NDZ TEMP.
NDZ_BAROM.
OKB EW —|
OKB TEMP. == 1
JIZ NS DEC 1978
JIZ EW
JIZ PRECIP, MAR 1982—
SMD NS FEB 1982
SMD EW .
SMD PRECIP. JAN 1983 - |
ENZ NS JAN 1979—
ENZ EW _
ENZ PRECIP, JaN 1983 | NN
ASG NS JAN 1979_
ASG EW -
ASG PRECIP. JUL 1980 [ M
AKW NS Nov 1982 I
AKW PRECIP,
OSM NS Fep 1983 —
OSM EW —
IWK EW oct 1975
IWK PRECIP. FEB 1982 [N
KTU NS pec 1982 :—
KTU EW ee—
KTU PRECIP. :—
CHS NS ocT 1980_-[_
CHS EW _-l_
CHS PRECIP. JAN 1983 [
T —
FCH Y
INT X MAR 1982 NN (U
INT Y | U
SHM X MarR 1983 - e
SHM Y -

EEm Normal [ Interrupted U, Tiltmeter pulled up
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Table6 Detailed condiction of the observation.
B = E i HBICX>TECKERRT v 7
Tilt change caused by earthquake shock
T:BvRF L (v - FLA—% -Gl 0REHE) OHE /3 RBRARIK
& 5 AR - Kl
Instrumental trouble ( sensor, telemetry system, telephone line or
recorder )
C: 27y 7fIE
Of fset correction
? BV R T LAOHBICK B D EREIETEE VWETIE
Unusual tilt change caused by unknown origin
= & B OMKB) A& Jil ] (HKW) & B (ST1Z)
1H 08d03h : EC
10d03h : EC
12d11h~274d 10h:T
(AHEHZEE)
27d17h~21h: T 26d 12h~15h: TC
(E5R T e ) (R HE B
27d18h: EC
2H 22d11h: EC
271d 21h: EC 27d21h: EC 271d11h: EC
3 A |16d02h:EC 16d02h: EC 16d02h: EC
21d08h~16h: T 21d08h~16h:T
(Fvr=—95v) (FLrA—=859Y)
48 06d18h: (T \__ )
08d03h: EC
24d 20h: EC
29d 22h: EC
5H 10d 23hr~11d 04h: T 10d23h~11d04h: T
(FLrA—=48v) (FLvA—95Y)
16d : (B i@ 16d : (ESUE @i 16d : &S E8
21d06h: EC
21d19h:EC
26d12h: EC 26d12h: EC
(HABPEM1.7) (HA#BPHM7.7)
29d14h: EC
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= # H (MKB) A I B O(HKW) & fEl (S12Z)
6 A 01d14h: ? (~ \__ NS
(S EW
08d 9h~14h: T (4=&E» ?)
21d 15h: EC (A A& #grhif - 21d15h: EC (H R #gehiEg «
HAREM6.9) BRAREMG.9)
23d04h:? ( /" )
7H 02d 07h: EC
18d14h: EC
8 A 06d16h: TC (R5F v 7)
08d12h : EC QLIZYUR HEHTMS6.0)| 08d12h: EC (LLIFLEE #M6.0)| 08d12h: EC (LFYEHIEM6.0)
156d~17d : & EEE 15d~17d : & R @8 156d ~17d : BJEEE
20d19h: EC
9 A 07d15h: TC (X5 » 7))
08d09h~14h:T CGHRikfI=EE) | 08d09h~14h: T (FLHMAIETE) | 08d 09h~1h: T (FLHEAIESE)
21d 09h: EC
28d~29d : & A S8 28d~29d : & AEB 28d~29d : &/E &R
108 03d22h: EC
08d04h: ? (X5 v 7)
09d : {ESUEHER 09d : KK EalR 09d : {ESUE BB
26d02h: EC
28d10h: EC
30d09h~15h: T 30d09h~15h : T
(FUA—=5FT) (FLvA—%FvV)
118 | 15d14h: T (dhfkssF2R0E) | 16d14h: T (ch#k¥RTF2E0E) | 16d14h: T (hgkusT200s)
24d10h: EC 24d10h: EC 24d10h: EC
12H 26d18h: EC
30d11h:EC
R EW BB BEOREN | HBIcL 52 5 v 7O LD |
=1 DSHLDOEHH A, 3. 4FICE WERST.
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Plia X (CMT) ¥ H R (ND2Z) fif] # (OKB)
18 07d14h~16h:T (=5
0717h~11d19h: T BEICK - THiPE U/ i
(FUVA=ITID | stppmor-w 1982412 A
0717h~13d11h: T 24HIEH 8RB FiFTn
(F'o v S .
26d19h~21h: T 27d12h~13h: T
(ERE BB S (R B =D
2B 15d : fHEsBRE
22d11h: EC
27d21h:EC
3A |14d01h~09h: T 14d 01l~09h : T 14d01th~09h: T
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Fig.5 Yearly plot of the crustal tilt data ( daily mean ).
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Crustal tilt in EW-comp, at Enzan (ENZ), Aikawa (AKW), Minamiashigara

(ASG) and the daily precipitation at Minamiashigara.
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BT EX(CMT) - HHR(NDZ) - M (OKB) oftirhiEfE, HFHIROSKHEBITFLEXD HWE
Fig.7T Temperature ( bottom of the observation well) at Chikamata (CMT),
Nodazawa (NDZ) and Okabe (OKB), the barometic pressure at Nodazawa

and the daily precipitation at Chikamata.
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Fig.8 Daily precipitation.
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