B KEE AT A e KL 881475 199146 3 A

550.34.034/343 (521. 2/6)
19884F  Hb 5k & 1 8L W & B 4
( BABE - S s G BB Y )

KALE IE* - B Bk - B B - IR T

Bij S Bbe 3 A0 B FE A
Data Report of Crustal Tilt Observation for 1988
by

Tadashi Ohkubo, Shoji Sekiguchi, Seiichi Shimada,
and Eiji Yamamoto

National Research Institute for Earth Science
and Disaster Prevention
Tsukuba, Ibaraki 305, Japan

Abstract

National Research Institute for Earth Science and Disaster Prevention (NIED) constructed an
observation network of ground tilting in the Kanto-Tokai area, central Japan, for the purpose of
earthquake prediction, by using the borehole-type tiltmeters. We report the tilt changes at 21 stations
of the network, obtained in 1988. The tiltmeters are installed at the bottom of the observation wells,
of which the standard depth is about 100m except one station and three deepwells. Output voltage
proportional to ground tilting at each site is transmitted to the NIED by PCM telemetry system.
The data are recorded on magnetic disk units by real time processors. We show daily means and
hourly sampled data of the tilt changes in the diagrams. For reference, we also plot daily precipitation

at each station.
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Fig. 1 Standard observation station unit.
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Table 1 (a) List of observation stations.

BMSRE  BEFR BE WBE HHRES B EE LEAE
Station Code Longitude(E) Latitude(N) Altitude(m) Well-depth(m) Lithology

=5%H MKB  137° 30 50.1~ 34° 48° 05.4” -38 99.3 WE - KRS (5)8)
Mikkabi Sandstone,Slate
b HE ] HKW 138° 08~ 16.7” 35° 05” 35.4~ 343 106.2 ME - -HS (EE)
" Honkawane i Sandstone,Shale
G SIZ 138° 19 46.6~ 35° 06~ 41.8” 76 102.7 BAE

Shizuoka Shale

i X CMT 138° 14” 55.5” 34° 58~ 19.8~ 51 54.2 MaE

Chikamata Sandstone

B HR NDZ 138° 16”7 47.0~ 34° 577 37.7~ 82 53.2 HA

Nodazawa Shale

1 &8 OKB 138° 15° 13.8” 34° 57° 00.0~ -30 101.8 iR H

Okabe Slate

KEE OHS 138° 00” 54.8~ 34° 40”7 57.1~ -67 134.8 e

Ohsuka ' Gravel bed

FH HDA 138° 48” 17.1” 34° 57’ 52.7~ -46 100.6 RUBEBE

Heda Andesite lava
h{FE JI7 138° 58~ 48.4~ 34° 54” 46.4~ 263 in a tunnel BIUREEWHE
Nakaizu Tuffaceous sandstone
TH SHD 138 56 03.5~ 34° 447 15.3~ -13 87.7 HAaZUE
Shimoda Pyroxene andesite
Hily ENZ 138° 48” 19.0~ 35° 44” 09.5~ 807 88.7 TEHEIPIsR A

Enzan Granodiorite

ik YMK 139° 03° 46.0” 35° 29~ 13.2~ 56 100.7 AERIRE
Yamakita : Quartz diorite
=] AKW 139° 19 04.5% 35° 31° 12.5* -10 91 BE

Aikawa . Sandstone

BEM ASG 139° 01° 40.4~ 35° 18” 49.8~ 386 94.4 wE
Minamiashigara : Sandstone

x5 OSM 138° 26~ 33.77 34° 41” 16.2~ -44 101.2 BE-RXavyr
Ohshima Lava, Scoria

-1 CKR 139" 56° 56.7” 34' 58° 02.6” -661 732 RE

Chikura Mudstone

185 78 KTU 140° 16- 08.1~ 35° 10° 37.3~ -12 108 R

Katsuura B Muds tone

gTF CHS 140° 51”7 18.0”  35° 42° 08.0~ -42 94 BE

Choshi Sandstone

K FCH 139° 28~ 25.17 35° 39° 02.4~  -2707 2751 A - MiE
Fuchu Sandstone, Slate
b2l IWT 139° 447 17.0~ 35° 557 33.0” -3501 3510 Eodng =¥ i
Iwatsuki Metamorphic rock
T SHM 140° 01” 25.6~ 35° 47 36.4~ -2277 2300 HEEE

Shimohsa Crystalline schist
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Table 1 (b) List of instruments installed at each station.

MKB HKW SIZ CMT NDZ OKB OHS HDA JIZ SMD ENZ YMK AKW ASG OSM CKR KTU CHS FCH IWT SHM
TILT 6 ¢ ¢ 0 0 0 0 ¢ © 0 0 0 ©6 0 0 © 0 0o 0 0 O
T c o 0 o 0 0O 0 © 0 0 @ © ©0 0 0 X 0 0 O 0 ¢
R g 9 ¢ ¢ ¥ X o 0o 0 0 0 0o 0o © 0 O O 0 X X X
B f X X %X 0 X %¥ %X 0o x X X X X X o % x 0 X X

Note: T(Thermometer),R(Rain gauge),B(Barumeter)
0 :the instrument installed
X : not
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—T means the station without thermometer.
—R means the station without rain gauge.
+B means the station with barometer.
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Fig, 3 Orientations of tiltmeters at FCH, IWT, SHM and CKR.
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Table 2 Overall characteristics of instruments.

SE BEB ] sERE EE Papi i RS
(M LEER T
FLA—FHEiE)
Instrument Observation positic measuring range Accuracy Resolution Temperature response

T BBMHILE

Tiltmeter Bottom of the well +2X 10 %rad 66X 10-%rad 10-8rad/°C
mEet SEMFILE (BREBEZDLID)

Thermometer Bottom of the well +2.5°C 0.1°C 0.02°C

SKIEET HAEBEAN

Barometer In the cabin 1000 £ 50mb 0.5mb 0.1mb

mEst B

Rain gauge Side of the cabin 0-100mn 1 mm 1 mm
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Table 3 Data-outage and offset correction time of tilt data, and their causes.

NOTATION :
(first column) (following columns)
C : offset Correction E : Earthquake
T : trouble
: the other

L : Lack of data
(over 3 hours only) M : Maintenance
A : check and adjustment of the instruments
P : interruption of Power supply at each station
PC : interruption of Power supply at NIED
TL : trouble of telemetry system
T : trouble of the instruments
(1) : tiltmeter replacement
(2) : experiment of evaluate effect of atmospheric
pressure on tilt
(3) : improvement of the sensor vessel

: the other
month MKB HKW S12
1 NS:01d00h-01d17h:L NS:01d00h-01d17h:L
EW:01d00h-01d17h:L EW:01d00h-01d17h:L

EW:09d10h-09d16h: LM
N§:09d10h-09d16h:LM
EW: -22d09h:LTL
NS: -22d0%h:LTL
EW:26d14h-26d18h:L (2)
N§:26d15h-26d18h:L (2)
EW:27d10h-27d22h: LM
NS:27d10h-27d23h:LM
EW:30d22h-31d07h:LTL EW:30d22h-31d07h:LTL
NS:30d22h-31d07h:LTL NS:30d22h-31d0O7h:LTL
2 EW:13d22h-14d08h:LTL EW:13d22h-14d07h:LTL
N§:13d22h-14d08h:LTL NS:13d22h-14d07h:LTL
3 EW:02d07h-02d16h:LP
NS§:02d07h-02d16h:LP
EW:12d06h-12d12h: P
N$:12d06h-12d12h:LP
EW:18d05h :CE EW:18d05h :CE
NS:18d05h :CE
EW:20d08h-20d16h:LTL EW:20d08h-20d16h:LTL
N§:20d08h-20d16h:LTL NS:20d08h-20d16h:LTL

4 ) EW:26d20h :CT
NS:26d20h :CT
EW:28d04h :CT
NS:28d04h :CT
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month MKB HKW S1z
6 EW:01d18h :CE
NS:02d19%h :CT
EW:02d19h :1CT

EW:03d10h-03d13h:L(2)
EW:04d10h-04d14h:L(2)
NS:04d10h-04d14h:L(2)
NS:05d06h-05d16h:LTL NS:05d07h-05d16h:LTL
EW:05d07h-05d16h:LTL EW:05d08h-05d16h:LTL

N§:21d20h :CT
EW:21d20h :CT
7 EW:09d04h-09d11h:LTL
NS:09d04h-09d11h:LTL
EW:17d0O5h :CT
N§:17d05h :CT
8 EW:06d04h-06d10h:LTL
NS:06d04h-06d10h:LTL
NS:06d16h :CT
EW:06d16h :CT
EW:06d18h-07d12h:LTL
NS:06d19h-07d11h:LTL
EW:11d00h :CT
NS:11d00h :CT
EW:12d14h :CE
NS:12d14h :CE
EW:17d13h H
NS:17d13h :CT
NS:21d17h :C
9 NS:05d00h :CE NS:05d00h :CE
EW:05d00h :CE E¥W:05d00h :CE
EW:21d08h-21d17h:LP
N8:21d08h-21d17h:LP
10 EW:14d12h-17d09h:LTL
NS:14d13h-17d0%h:LTL
NS:30d01h-31d09hsLTL
EW:30d02h-31d0%h:LTL
11 EW:08d10h-08d15h:LTL
NS:08d10h-08d15h:LTL
EW:11d00h :C
EW:12d02h-12d06h:LTL
NS:12d02h-12d07h:LTL
EW:12d16h-14d09h:LTL
NS:12d16h-14d09h:LTL
EW:15d11h-17d0%h:LTL
NS:15d11h-17d0%h:LTL
EW:19d03h-19d08h:LTL
NS8:19d03h~-19d08h:LTL
NS:23d06h-23d16h:LTL NS:23d08h-23d16h:LTL
EW:23d08h-23d16h:LTL EW:23d07h-23d17h:LTL
EW:27d20h-28d06h:LTL
NS:27d21h-28d06h:LTL
EW:30d07h-30d16h:LTL
NS:30d07h-30d16h:LTL
12 NS:06d0Th :C

N§S:08d07h-09d13h:LTL
EW:08d11h-09d13h:LTL
NS:14d10h :CE
EW:19d15h-19d22h:LTL
N§:19d15h-19d22h:LTL
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1 EW:01d00h-01d17h:L EW:01d00h-01d17h:L EW:01d00h-01d1¢h:L
NS:01d00h-01d17h:L NS:01d00h-01d17h:L N§S:01d00h-01d17h:L
EW:11d06h-24d13h:LTL
NS:11d06h-24d13h:LTL
EW:17d10h :C
EW:22d13h :CE
EW:28d10h-29d07h: LM
N$:28d10h-28d21h:LM
2 EW:02d08h-02d13h:LTL
NS:02d08h-02d13h:LTL
EW:04d14h-04d19h: LM
NS:04d14h-04d21h:LM
EW:04d15h-08d00h:LTL
NS:04d15h-08d00h:LTL
NS:05d10h-05d18h: LM
3 EW:12d10h-14d14h:LTL
NS:12d11h-14d14h:LTL
EW:15d14h-16d13h:LTL
NS:15d15h-16d13h:LTL
EW:17d10h-17d16h: LM
NS:17d10h-17d17h: LM
EW:18d05h :CE
NS:18d05h - :CE
EW:18d10h-18d14h:LM EW:18d10h-18d18h: LM EW:18d10h-18d14h: LM
NS:18d10h-18d14h: LM NS:18d10h-18d18h:LM NS:18d10h-18d14h: LM

EW:28d14h :C
NS:30d17h :CT
EW:30d17h 1CT
4 EW:03d12h c
5 NS:30d0%h :C
EW:30d09h :C
6 EW:17d19h-18d02h:L

T EW:04d07h :CE
NS:04d07h :CE
EW:08d11h-08d16h:L
EW:09d11h-09d16h:L

EW:20d23h c
N§:20d23h :C
EW:24d09%h c
NS:24d09h C

8 EW:01d18h c
NS:01d18h (
EW:03d18h c
NS:03d18h :C
EW:23d15h :C
NS:23d15h C
EW:25d14h %
NS:25d14h C
EW:26d15h C
NS:26d15h C
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month CMT NDZ 0KB
9 : EW:01d07h :CE
NS:01d07h :CE
EW:01d19h :CE
NS:01d19h :CE
NS:05d00h :CE
N§:25d20h :C
11 NS:11d02h : CE
. NS:26d15h :CT
12 EW:23d14h-23d23h:LP

N§:23d14h-23d23h:LP
NS:27d14h-27d18h:LP

1 NS:01d00h-01d17h:L NS:01d00h-01d17hsL N§:01d00h-01d17h:L NS:01d00h-01d17h:L
EW:01d00h-01d17h:L EW:01d00h-01d17h: L EW:01d00h-01d17h: L EW:01d00h-01d17h:L
EW:07d15h :CT
N§:07d15h :CT
EW:08d10h-08d18h: LM
N§:08d10h-08d18h: LM

EW:12d00h :C
EW:30d22h-31d07h:T
N8:30d22h-31d07h:T
2 EW:02d12h-03d00h: LM
N§:02d12h-03d07h:LM
EW:03d11h-03d20h: LM
NS:03d11h-04d00h: LM
EW:13d22h-14d07h:LTL
NS:13d22h-14d07h:LTL
NS:16d18h :C
EW:19d11h-19d21h: LM
NS:19d11h-19d22h:LM

EW:19d21h :CT
N§:19d22h :CT
EW:20d04h :CE
NS:20d04h :CE NS:20d04h :CE
N$:21d13h :C
EW:21d13h :C
EW:29d00h-29d11h:L EW:29d00h-29d11h:L
NS:29d00h-29d11h:L N§:29d00h-29d11h:L
3 EW:09d00h-14d23h: LM
NS:09d00h-14d23h: LM
EW:18d05h :(E EW:18d05h s CE EW:18d05h :CE

NS:18d05h :CE NS:18d05h :CE
’ EW:20d07Th-20d16h:LTL
NS:20d08h-20d16h:LTL
EW:30d00h-01d23h:LM
NS:30d00h-01d23h:LM
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month OHS HDA J1z SMD
EW:14d04h :C
NS:14d04h :C
EW:20d20h :CE
NS:20d20h :CE
5 EW:12d00h :CE
NS:20d10h : CE
EW:20d10h : CE
6 EW:061d09h :CT
NS:01d0%h :CT
E¥:01d18h :CT
EW:02d12h sCT

EW:05d08h-05d16h:LTL
N§:05d08h-05d16h:LTL
EW:21d15h-24d00h: LM
N§:21d15h-24d00h:LM

I EW:22d11h-24d00h:LM

N8:22d11h-24d0O0h: LM
EW:29d16h :CE
NS:29d16h :CE

NS:30d15h :C .

EW:30d15h :C
NS:31d03h :CE
EW:31d03h :CE

NS:31d08h :CE NS:31d08h :CE

EW:31d08h :CE EW:31d08h :CE

EW:31d12h 1 CE EW:31d12h :CE

N§:31d12h :CE
NS:31d13h sCE
EW:31d13h :CE
NS:31d14h :CE
EW:31d15h sCE
NS:31d22h :CE
EW:31d22h s CE
EW:31d23h :CE
N§:31d23h :CE

8 - N§:01d01h sCE NS:01d01h s CE

EW:01d01h sCE
NS:01d02h :CE
EW:01d02h :CE
EW:01d03h :CE
NS:01d03h . :CE
EW:01d0Sh :CE
NS:01d05h :CE
NS:01d06h :CE
EW:01d06h :CE
NS:01d08h :CE
EY:01d08h :CE
NS:01d10h :CE

EW:01d10h :CE EW:01d10h :CE
EW:01d12h sCE
NS:01d12h :CE
EW:01d14h :CE
NS:01d14h :CE
EW:01d17h :CE
NS:01d17h 1 CE
N§:02d20h sCE

—13—
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month OHS HDA J12 SMD
EW:02d20h :CE
N§:03d05h :CE
NS:03d05h :
NS:03d05h :C
NS:03d05h :C
EW:03d06h :CE
EW:03d06h : CE
EW:03d10h-03d15h:L
NS:03d10h-03d15h:L
EW:04d17h-04d21h:L
NS:04d17h-04d22h:L
EW:05d03h :CE
NS:05d03h :CE
EW:05d03h :CE
NS:05d03h :CE
EW:05d10h :C
EW:05d17h :CE
NS:05d17h :CE
EW:08d12h :CE
NS:08d12h :CE
EW:08d20h : CE
NS:08d20h s CE
NS:12d12h~-12d16h:L
EW:12d14h :CE
NS:12d14h :CE
EW:17d02h :CT
NS:17d02h 1 CT
9 EW:03d00h :CE
NS:03d00h :CE
NS:05d00h :CE NS:05d01h :CE NS:05d00h :CE
EW:05d00h :CE EW:05d00h : CE EW:05d00h :CE EW:05d01h :CE
NS:07d16h-08d11h:L
EW:07d17h-08d11h:L
NS:10d12h :CE
EW:10d12h :CE
10 NS:03d23h H
EW:03d23h :C
EW:07d15h :CE
NS:07d15h :CE
EW:07d16h-08d23h:LM
NS:07d16h-08d23h: LM
NS:29d12h :C
EW:29d12h : C
EW:29d12h :C
EW:29d12h :C
11 NS:01d11h-04d00h: LM
EW:01d12h-04d00h:LM
NS:16d17h :C
NS:24d14h - s C

—14—
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1 EW:01d00h-01d17h:L EW:01d00h-01d17h:L EW:01d00h-01d17h:L EW:01d00h-01d17h:L
NS:01d00h-01d17h:L NS:01d00h-01d17h:L N§:01d00h-01d17h:L NS:01d00h-01d17h:L
EW:06d00h-06d05h:L :
NS:06d00h-06d05h:L
NS:07d21h-08d05h: L
EW:07d23h-08d04h:L
EW:21d22h-22d02h: L
N6:21d22h-22d02h:L
N§:30d18h :C
2 NS:09d13h :C
EW:10d10h-10d18h:LM
NS:10d10h-10d17h: LM
NS:23d10h-23d21h:LM
N§:24d10h-25d08h:LM
EW:24d11h-25d06h: LM
EW:26d10h-27d07h:T
N§:26d10h-27d07h:T

EVW:26d22h :C
NS:27d04h-27d18h:L
EW:27d08h-27d16h:L
EW:29d00h-29d11hsL EW:29d00h-29d11h:L
N§S:29d00h-29d11h:L NS:29d00h-29d11h:L
3 EW:01d13h-02d00h:L
NS:01d13h-01d23h:L
NS:02d14h :CE
EW:02d17h-02d20h:L
EW:04d10h-04d17h:LP
N§:04d10h-04d17h:LP
EW:07d11h-25d22h:L (2)
NS:07d11h-25d22h:L(2)
NS:08d00h :CE
NS:09d15h :C
EW:12d12h-12d17h:LP
EW:18d05h s CE
NS:19d18h s CE
5 EW:02d00h-02d11h:LTL
NS:02d00h-02d11h:LTL
NS:02d01h :C
EW:13d12h-13d17h:LA
N§:13d16h :CT
EW:13d18h :CT
NS§:30d12h-30d16h:LP
EW:30d12h-30d16h:LP
6 NS:15d17h :CT
I EW:31d08h :C

N§:31d08h :C

8 N8:03d11h-03d1%h:LA

NS:03d1%h :CT
N§S:04d13h iCT
N§:04d13h :CT
N§:08d1Th iCT
EW:08d17h :CT

__15__
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month ENZ YMK AKW ASG
EW:12d14h :CE EW:12d14h :CE
NS:12d14h < CE NS:12d14h :CE NS:12d14h :CE
EW:13d06h CE
NS:13d06h 1 CE
EW:26d13h :CT
NS:26d13h CcT
9 EW:05d01h :C EW:05d00h ' CE EW:05d01h :CE EW:05d04h :CE
N§S:05d01h :C N8:05d01h :CE NS:05d00h :CE N§:05d01h s CE
N§:05d07h s CE
NS:15d10h-12d11h:LT
EW:26d17h :CE
NS:26d17h :CE
. NS:29d17h :CE N§:29d17h :CE
EW:29d18h-30d02h:L
NS:29d18h-30d02h:L
EW:30d02h :CE
NS:30d02h :CE
10 EW:03d08h-03d16h:LTL EW:03d0%h-03d18h:LTL EW:03d10h-03d16h:LTL
NS:03d09%h-03d16h:LTL NS:03d10h-03d18h:LTL NS:03d0%h-03d16h:ztTL
NS:12d18h :C
EW:12d18h :C
EW:13d04h :C
NS:13d04h :C
NS:19d00h :C
EW:28d10h-28d15h:L
NS:28d15h sCE
11 NS:12d10h :CT
12 NS:15d10h :CY
EW:15d10h :CT
NS:20d13h-20d21h:L (2)
EW:20d14h~-20d21h:L(2)
EW:20d1%h s CT
N§:20d19h :CT
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month 0SM CKR KTU CHS
1 EW:01d00h-01d17h:L Y :01d00h-01d17h:L EW:01d00h-01d17h:L EW:01d00h-01d17h:L
NS:01d00h-01d17h:L X :01d00h-01d17h:L N§S:01d00h-01d17h:L NS:01d00h-01d17h:L
NS:05d10h :CE
EW:05d10h :CE
NS:07d14h :CE
EW:07d14h :CE
NS:07d16h :CE
EW:07d16h :CE
EW:09d09h :CE
NS:09d0%h :CE
EW:16d20h :CE EW:16d20h : CE
NS:16d20h :CE
NS:18d19h : CE
NS:21d18h :C

X :125d14h-25d17h:LNM
Y :25d14h-25d17h: LM
X :26d09h-26d21h:LM
Y :26d10h-26d21h: LM

EW:28d02h s CE
NS:28d02h :CE
2 EW:03d14h :CE EW:03d14h :CE
N8:03d14h :CE NS:03d14h :CE
NS:08d13h :C
EW:08d13h H
EW:13d01h :CE
NS:13d01h iCE

EW:20d04h :CE
EW:29d00h-29d11h:L
N§:29d00h-29d11h:L
3 NS:15d00h-15d04h:LP
EW:15d00h-15d04h:LP
EW:18d05h :CE EW:18d05h :CE
NS:18d05h i CE N§:18d05h sCE
EW:18d11h-18d1%h: LM
NS:18d11h-18d19h: LM
NS:18d18h :CT
EW:19d11h-19d17h:LM
NS:19d11h-19d17h:LM
NS:23d Oh- 7d14h:LT

4 EW:16d02h :CE
NS:16d02h :CE
5 NS:11d15h :C
E¥:11d15h H
6 NS:07d14h :C

NS:10d11h-10d16h:L(2)
EW:10d11h-10d16h:L(2)

7 MHNS:16d00h-16d05h:LP

N§:25d09h :C
EW:25d0%h :C
NS:31d08h :CE

NS:31d13h :CE

__17._
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month 0SM CKR KTU CHS
8 EW:01d10h :CE EW:01d10h :CT
NS:01d10h :CT
EW:02d20h :CE
EW:04d15h :
N§:04d15h :C
EW:05d04h :CT
NS:05d04h sCT
EW:05d17h :CT
‘ NS:05d17h :CT
NS:07d04h :CT
EW:07d05h :CT
Y :11d16h :CT EW:11d16h €T
X :11d16h :CT NS:11d16h :CT
EW:12d14h :CE EW:12d14h :CE
NS:12d14h :CE NS:12d14h :CE
EW:12d21h :CE
NS:13d21h :CT
EW:13d21h :CT
NS:15d04h :CE
EW:16d15h :CT
9 NS:05d00h :CE
EW:10d12h :CE
NS:13d10h :CE
EW:26d17h sCE EW:26d17h : C
NS:26d17h :CE
EW:29d17h :CE
NS:29d17h :CE
NS:30d01h :CE
EW:30d01h :CE
10 NS:28d1Sh :CE NS:28d15h :CE
EW:28d15h s CE EW:28d15h s CE

— 18—
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month FCH SHM IWT
1 X :01d00h-01d17h:L X :01d00h-01d17hsL X :01d00h-01di7h:L
Y :01d00h-01d17h:L Y :01d00h-01d17h:L Y :01d00h-01d17h:L
X :02d03h :C
Y :12d18h-14d21h:LT
X :13d10h :CT
X :14d10h :C
X :14d12h :CT
Y :14d22h :C
X :18d19h :CE
Y :18d19h :CE
2 X :10d16h :CT
Y :10d16h :CT
Y :13d1%h :C
Y :21d15h :C
X :25d12h-25d17h:L
Y :25d12h-25d18h:L
3 Y :18d05h :CE
X :18d05h :CE
X :18d06h-18d14h:LA
Y :18d06h-18d14h:LA
X :28d10h :CT
Y :28d10h :CT
Y :30d15h :CT
4 X :02d17h :C
Y :02d17h :C
X :14d01h-17d04h:LT
X :18d00h-20d11h:LT
X :26d23h-29d00h:LT
X :30d07h-30d20h:LT
5 X :04d02h-06d20h:LT
X :09d13h-10d15h:LT
X :11d08h-13d01h:LT
X :17d13h :C
Y :17d13h :C
X :17d16h :C
Y :117d16h :C
X :28d07h-29d06h:LT
Y :28d21h :CT
X :28d21h :CT
X :31d17h-01d12h:LT
6 X :07d18h-08d17h:LT
X :10d11h-11d00h:LT
X :12d06h-13d00h:LT
X :14d03h-14d0%h:LT
X :116d15h-16d1%h:LT
X :19d00h-19d11h:LT
X :20d13h-21d10h:LT
X :22d11h-22d20h:LT
X :23d10h-24d15h:LT
X :30d19h-09d02h:LT
7 X :11d19h-14d23h:LT

Y $116d23h-17d06h:LT
X :126d19h-22d06h:LT
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8 X :01d10h-01d16h:LT
Y :01d10h-01d16hzLT
Y :11d11h-11d15h: LT
X :11d19h-27d13h:LT
Y :11d19h-27d12h: LT
Y :12d14h :CE
X 126d17h-19d03h:LT

3 X :05d00h :CE
X :06d11h-06d17h:LA
Y :06d11h-06d18h:LA
X :06d16h :CT
Y :06d16h :CT
Y :06d19h :CT
X :08d11h-08d18h:T
Y :08d11h-08d17h:T
X :08d18h :CT
Y :13d12h :C
X :13d12h :C
X :21d19h-22d06hsLT
X :24d00h-25d18h:LT
X :126d10h-27d12h:LT
X :29d11h-07d1i5h: LM
Y :29d11h-29d19h:T
X :29d17h :CE
Y :29d17h :CE
Y :30d10h-07d15h:LM
10 X :15d20h :CT
Y :15d20h :CT
X :28d15h :CE
Y :28d15h :CE
12 X :08d09h-08d16h:LA

Y :08d10h-08d16h:LA

:14d19h-16d0%h:LTL
:14d19h-16d0%h:LTL
:28d18h :CE
:28d18h :CE

< X < >

—920—
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Table 4 Coseismic tilt steps.

(%: after NIED)

J8T Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
JAN 05 10 12 KTU NS -0.10 4.2 KUJUKURI COAST BOSO PEN
' KTU EW 0.05
JAN 07 14 55 KTU NS -0.05 4.1 KUJUKURI COAST BOSO PEN
KTU EW 0.04 :
JAN 07 16 01 KTU NS -0.09 4.6 KUJUKURI COAST BOSO PEN
KTU EW 0.04
JAN 09 09 00 KTU EW 0.04 3.9 KUJUKURI COAST BOSOC PEN
. KTU NS ~0.13
JJAN 12 00 45 SMD EVW 0.04 3.8 E OFF IZU PENINSULA
JAN 16 20 45 0SM EW 0.04 5.2 KUJUKURLI COAST BOSO PEN
KTU EW 0.16
KTU NS -0.40
JAN 18 19 38 KTU NS -0.01 4.1 CENTRAL CHIBA PREF
FCH X -0.05
FCH Y -0.02
JAN 28 02 02 KTU EW 0.04 4.6 KANAGAWA PREF
KTU NS -0.07
FEB 03 14 45 0SM EW -0.06 5.0 SE OFF BOSO PENINSULA
0SM EW 0.02
KTU NS -0.22
KTU EW 0.07
0SH NS -0.04
FEB 13 01 23 KTY EW 0.01 5.1 NEAR CHOSHI CITY
KTU NS -0.02
FEB 20 04 53 J1Z EW ~0.13 4.4 E OFF IZU PENINSULA
J1Z NS -0.99 :
OSM EW 0.04
SMD NS -0.07
MAR 18 05 37 MKB EW 0.03 6.0 TOKYQ PREF
HDA EW 0.02
0SM EW -0.03
SIZ EVW -0.12
S1Z NS 0.01
CMT EW 0.01
ENZ EW -0.02
FCH Y 0.05
JIZ NS -0.92
KTU EVW 0.19
SMD EW 0.33
FCH X -0.07
SMD NS 0.82
J1Z EW ° -1.97
CHT NS 0.02
KTU NS 0.17
0SM NS -0.25
MAR 19 18 01 YMK NS -0.02 3.6 EASTERN YAMANASHI PREF
APR 16 02 22 KTU EW 0.09 4.0 KUJUKURY COAST BOSO PEN
KTU NS 0.15
APR 20 20 55 SMD EVW -0.27 4.1 NEAR NIIJIMA ISLAND
SMD NS -0.07
MAY 12 00 49 SMD EW 0.22 4.1 NEAR NIIJIMA ISLAND
MAY 20 10 14 OHS NS -0.07 3.8 ENSYUNADA
: : OHS EW -0.02
JUN 01 18 12 S1Z EW -0.04 4.1 CENTRAL SHIZUOKA PREF
JUL 04 07 14 CMT EW 0.01 (2.2 35.035N 138.159E 29.3KM)x
’ CMT NS 0.03
JUL 29 16 15 SMD EW -0.03 3.9 E OFF 1ZU PENINSULA
. SMD NS -0,03
JUL 31 03 57 SMD NS -0.03 4.1 E OFF IZU PENINSULA
' SMD EW -0.07

— 921 -
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48T Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
JUL 31 08 17 SMD NS 0.07 4.6 E OFF 17U PENINSULA
‘ SHD EW 0.13
JUL 31 08 45 SMD EW -0.12 5.2 E OFF IZU PENINSULA
SMD NS -0.03
KTU NS -0.03
J1IZ NS -0.38
J1Z EW -0.82
JUL 31 12 44 J17 EW 0.04 4.7 E OFF IZU PENINSULA
SMD EVW 0.05 '
J1Z NS 0.21 .
JUL 31 13 32 SHD NS -0.02 4.0 E OFF IZU PENINSULA
SMD EW -0.10
. 0SM NS§ 0.08
JUL 31 14 56 SMD NS 0.19 4.4 E OFF 12U PENINSULA
SHMD EW 0.52
JUub 31 22 20 SMD NS 0.04 3.9 E OFF YZU PENINSULA
} SMD EW 0.20
JUL 31 23 04 SMD EW ~0.38 4.6 E OFF 1ZU PENINSULA
SMD NS -0.,15
AUG 01 0t 12 SMD NS -0.02 4.9 E OFF IZU PENINSULA
AUG 01 01 27 J12 NS 0.04 3.9 CENTRAL IZU PENINSULA
SHD EW -0.27
AUG 01 02 08 SMD NS 0.11 3.9 E OFF IZU PENINSULA
SMD EW 0.44 ‘
AUG 01 03 28 SMD EW -0.12 4.7 E OFF 1ZU PENINSULA
SHD NS -0.03
AUG 01 05 49 SMD EW 0.21 3.9 E OFF IZU PENINSULA
SMD NS 0.07
AUG 01 06 22 SMD NS -0.08 4.2 E OFF IZU PENINSULA
SHD EVW ~0.26
AUG 01 08 06 SMD NS 0.02 3.7 E OFF IZU PENINSULA
SMD EW 0.07
AUG 01 10 40 0SM EW -0.03 4.8 E OFF IZU PENINSULA
KTU NS -0.03
SMD NS -0.09
SMD EW -0.29
KTU EW -0.02
J1Z EW 0.03
AUG 01 12 07 SMD EW 0.04 3.7 E OFF 12U PENINSULA
SMD NS 0.02
AUG 01 14 18 SMD EW -0.,03 3.7 E OFF IZU PENINSULA
SMD NS -0.03
AUG 61 17 38 SMD EW 0.42 3.8 E OFF IZU PENINSULA
SMD NS 0.11
AUG 02 20 18 SMD NS -0.19 5.8 E OFF 1ZU PENINSULA
SMD EW -0.36
OSM EVW 0.03
AUG 03 05 19 SMD NS 0.04 4.0 E OFF IZU PENINSULA
AUG 03 06 34 SHD EW 0.04 3.8 E OFF 1ZU PENINSULA
SMD EW 0.00
‘AUG 05 03 09 SMD EW 0.03 4.0 E OFF 12U PENINSULA
SMD NS -0.06
AUG 05 03 51 SMD EW 0.06 4.1 E OFF 170 PENINSULA
SMD NS 0.05
AUG 05 17 45 SHD EW -0.31 4.2 NEAR NIIJIMA ISLAND
SMD NS -0.07 .
AUG 08 12 29 SHD EW 0.09 3.4 E OFF 1ZU PENINSULA
SMD NS 0.04
AUG 08 20 20 SMD EW 0.04 3.1 E OFF 12U PENINSULA
SMD NS -0.02
AUG 12 14 17 SMD EW -0.02 5.3 SOUTHERN BOSO PENINSULA
AKW EW -0.01
AKW NS -0.06
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JST Station Comp. Tilt Step Ear thquake (JMA)
mon d h m MAG region
OSM EV 0.04
SIZ EW 0.02
SMD NS -0.04
ASG N§ -0.06
GJK EW -0.05
KTU NS 0.04
YMK EVW -0.03
YMK NS -0.07
KTU EW 0.01
IWT Y 0.14
OSM NS 0.08
SIZ NS 0.02
AUG 12 21 20 0SM EW -0.03 3.5 SOUTHERN BOSO PENINSULA
AUG 15 04 04 KTU NS 0.01 4.2 SE OFF BOSO PENINSULA
SEP 03 00 35 SMD EW -0.14 4.0 E OFF 12U PENINSULA
SMD NS -0.02
SEP 05 00 51 0SM NS -0.07 5.6 EASTERN YAMANASHI PREF
S1Z NS -0.24
SMD NS 0.24
HKW EWY 0.35
J1Z7 EW 0.10
S1Z EW -0.17
YMK EW 0.32
HKW NS -0.10
OHS EW -0.01
FCH X 0.01
AKW NS 0.07
OHS NS -0.01
CMT NS -0.01
HDA EW -0.02
AKYW EW 0.13
YMK NS 0.14
ENZ NS -0.39
HDA NS -0.01
ENZ EW 0.07
ASG NS -0.15
SMD EW 0.78
SEP 05 07 33 YMK NS -0.01 4.2 EASTERN YAMANASHI PREF
SEP 10 12 18 OSM EW -0.04 4.2 E OFF IZU PENINSULA
SMD NS -0.06
SMD EW -0.35
SEP 13 10 02 KTU NS -0.02 6.0 NEAR TORISHIMA IS
SEP 26 17 28 KTU EW -Q.12 5.8 NEAR CHOSHI CITY
KTU NS 0.22
AKW EW ~0.02
AKW NS -0.01
CHS EW -0.07
YMK NS -0.03
GJK £V ~-0.06
AKYW NS -0.15
KTU EW -0.05
KTU NS 0.07
FCH X 0.01
FCH Y 0.02
SEP 30 01 19 KTU NS 0.02 3.4 SOUTHERN BOSO PENINSULA
KTU EW -0.02
SEP 30 02 41 AKW EW -0.01 4.5 WESTERN SAITAMA PREF
AKW NS 0.01
0CT 07 15 40 SMD EW 0.28 3.6 E OFF IZU PENINSULA
SMD NS 0.08
0CT 28 15 15 0SM NS -0.10 5.1 SE OFF BOSO PENINSULA
FCH X 0.01
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JST Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
KTU NS -0.05
KTU EW 0.06
FCH Y 0.01
AKW NS 0.01
0SM EW- ~0.03
CMT NS 0.02 (4.8 35.517N 141.120E 27.2KM)x
DEC 28 18 05 IWT X -0.16 4.3 SW LBARAKI PREF
Wt Y -0.10
DEC 2% 23 13 S1Z EW 0.02 4.6 NEAR NIIJIMA ISLAND
S1Z NS 0.02

#5 @b FY) 7 F &

Table 5 Dirifts of observed tilt changes.

(+:NCX),ECY) down. Unit:micro-radian/year.)

NS (XD EWCY)

MKB +0.4 1.2 YMK -0.1 0.4
HKW 0.0 -0.3 AKW +1.3 -2.8
$1z -1.7 +0.7 ASG +0.7 -0.8
CMT -0.4 0.1 0SM -6.3 +2.5
NDZ +1.3 +0.9 CKR +1.1 +3.1
OKB -2.9 +3.0 KTU +0.5 -1.0
OHS -0.1 +1.2 CHS +0.6 -0.3
HDA +0.2 +4.2 FCH -9.2 -2.0
JIZ +1.9 -76.2 1wt +5.5 +17.6
SMD -0.7 -0.8 SHHM -3.8 +4.3
ENZ -0.6 +1.1



19884F BARFHBRL B BHHE — KRR - BIO - BH - 1A

1988

COHP. START JAN , FEB ,MAR , APR , MAY , JUN , JUL , AUG , SEP , OCT , NOV , DEC
WKB NS  FEB 1981 | |
HKB EW  FEB 1981 | |
HKg T JAN 1382
HKB RI - JAN 1882 |& !
HKH NS HMAR 1982 1 1 ] ] i B 8 TEImg |
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0KB NS MAY 1978 1 i 0
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OHS NS HMAR 1984 |1 ]
OHS EM  MAR 1884 | | 1
OHS T HAR 1984
OHS RL  MAR 1984 | i ]
RDA NS HAR 1984 Tl [ T
HDA EW  MAR 1984 11 1 1
HDA T MAR 1884
HDA BRI HMAR 1984 i
JTZ N5 FEB 1979 ] = ] ] ] ]
JIZ EW ° FEB 1979 [ B B 8 B 1 8
JIZ T JAN 1382
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JIZ RI___MAR 1982 t
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SHD EW  MAR 1982 T I I
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SMD RI _ FEB 1983 1
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Fig. 4 Data-outages over 3hours.
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B5 AR O FZAL (HPHE)
Fig. 5 Daily means of the crustal tilt data.
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Fig. 6 Hourly sampled values of crustal tilt data.
Symbols at the tilt curves have the same meanings of table 4.
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(a) NS-component of crustal tilt at Mikkabi(MKB), Honkawane(HKW), Shizuoka(SIZ), Chikamata(CMT),
Nodazawa(NDZ), Okabe(OKB) and daily precipitation at Chikamata(CMT).
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