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Abstract

National Research Center for Disaster Prevention (NRCDP) con-
structed an observation network of ground tilting in Kanto-Tokai area,
central Japan, for the purpose of earthquake prediction, by using
borehole-type tiltmeters. We report the tilt changes at 20 stations of
the network, obtained in 1985. The tiltmeters are installed at the bottom
of observation wells, the standard depth of which is 100m except three
deep wells. Output voltage proportional to ground tilting at each site is
transmitted to the NRCDP by PCM telemetry system. The data are
recorded on magnetic disk units by real time processors, and stored on
magnetic tapes. We show daily means and hourly sampled data of the
tilt changes in diagrams. For reference, we also plot daily precipitation
at each station.
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Table 1 List of observation stations.

BHiRlEgZ B RE BE FrEREE BRHEE LSS
Station Code Longitude(E) Latitude(N) Altitude(m) Well—depth(m) Lithology
=4 H MKB 137° 30’ 50.17 34° 48’ 05.4” —-38 99.3 e - MilRka (BB
Mikkabi Sandstone, Slate
AR HKW 138° 08’ 16.77 35° 057 35.4” 343 106. 2 Wes -« Bs (BB
Honkawane Sandstone, Shale
i SIZ 138° 19’ 46.6” 35° 06’ 41.8” 76 102.7 HE

Shizuoka Shale

X CMT 138° 14’ 55.5”  34° 58’ 19.9” 51 54.2 =

Chikamata Sandstone

FFHIR NDZ 138° 16’ 47.0” 34° 57’/ 37.7” 82 53.2 HAE

Nodazawa Shale

RS OKB 138° 15’ 13.8” 34° 57’ 00.0” —30 101.8 i ist=

Okabe Slate

AEHE OHS 138° 00’ 54.8”  34° 40’ 57.1” —67 134.8 g

Ohsuka Gravel bed

FH HDA 138° 48’ 17.17 34° 57’/ 52.7” —46 100. 6 Eqlir=yrv =

Heda Andesite lava
=aEiNe JIZ 138° 597 48.4”  34° 54’ 46.4” 263 in a tunnel BIKEHEWSE
Nakaizu Tuffaceous sandstone
~H SMD 138° 567 03.5” 34° 44’ 15.3” —13 87.7 WAL LS
Shimoda Pyroxene andesite
Eil ENZ 138° 48’ 19.0” 35° 44’ 09.5” 807 88.7 Haibalse=]

Enzan Granodiorite

ik YMK  139° 03/ 46.0”  35° 297 13.2” 56 100.7 GRS
Yamakita Quartz diorito
I AKW 139° 19’ 04.5” 35° 31’ 12.5” —10 91 iz=

Aikawa Sandstone

A R AR ASG 139° 01’ 40.4” 35° 18’ 49.6" 386 94. 4 =
Minamiashigara Sandstone

RE OSM 139° 267 33.7” 34° 41’ 16.2” —44 101.2 BH ez )7
Ohshima Lava, Scoria
23] KTU 140° 16”7 08.1” 35° 10’ 37.3” —12 108 izva

Katsuura Mudstone

skF CHS 140° 51’ 18.0”  35° 42’ 08.0” —42 94 =

Choshi Sandstone

Jf e FCH 139° 28’ 25.1”7 35° 39’ 02.4* —2707 2751 W - Mits
Fuchu Sandstone, Slate
=y IWT 139° 44’ 17.0” 35° 55’ 33.0” ~3501 3510 EREE

Iwatsuki Metamorphic rock
TR SHM 140° 01’ 25.6” 35° 47’ 36.4” —2277 2300 RS

Shimohsa Crystalline schist
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Fig.2 Location of observation stations.
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Fig.3 Directions of tiltmeters at FCH, IWT and SHM.
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Table 2 Overall characteristics of instruments.

itéE BB LR mT B SEE TR GriRkE TR e
(Rl L ERE RO
T U A— 5 KE)
Instrument Observation position measuring range Accuracy Resolution Temperature response

fastEt BERIFETUE

Tiltmeter Bottom of the well 12 x107*rad 6 x10"%rad 10%rad,”C
BEE HERHFLE GEEBIREATduMT)

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

SuUEEt R

Barometer In the cabin 1000 &= 50mb 0.5mb  0.1mb

WEst ER AR

Rain gauge  Side of the cabin 0 — 100 nm 1 mm 1 mm
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Table 3 Detailed condition of observation.

Periods of lost data over 3 hours are all listed. Some of periods less than 3 hours
are also listed. The cause of each event is described, if possible, using following
abbreviations.
1 © Lack of data.
c . offset Correction.
blank : interpolation.
E ! Earthquake.
M ! Maintenance.
A { check and Adjustment of the instruments.
P ! interruption of Power supply at each station.
PC ! interruption of Power supply at NRCDP.
TC : trouble at NRCDP,
TL @ trouble of telemetry system.
T © other trouble.
1) data processing unit is stopped.
2) data processing system down.
3) a new cabin is built.
4) tiltmeter test in the vault.

month MKB HKW S12
01 EW:01d14h :cE
EW:06d01h :cE EW:06d01h :cE
NS:06d01h s cE
EW:07d08h :ck
EW:11d09%h scE
EW:25d17h :cE
EW:27d07h : cE
02 NS:07d11h-21d18h: 1T

07d11h-07d18h: A
08d10h-08d16h: A
08d10h-08d11h: P
EW:10d20h-16d10h: 1TL
21d17h-21d19h: IM
22d15h-22d16h: M

EW:22d16h tcM
24d08h-24d16h: 1TL 24d08h-24d16h: ITL
25d15h-25d16h: A
26d16 h-26d17h: A
EW:26d20h :cE NS:26d20h :cE
EW:26d20h tcE EW:26d21h st cE
27d14h-27d18h: M
EW:27d19h 1 cM
NS:27d19h tcM
03 03d10h-03d15h: 1TL 03d10h-03d15h: I1TL
10d09h-10d12h: ITL 10d09h-10d12h: 1TL
EW:11d13h tckE
13d09h-13d15hs IP?
EW:20d15h :ckE
EW:28d13h s cE
NS:28d13h :cE
04 EW:04d06 h :cE
EW:09d15h :cE
EW:13d02h :cE
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month MKB HKW $12
04 EW:17d0%h :cE
EW:22d00h s cE
05 EW:09d02h s cE
EW:11d20h s cE
14d23h-15d03 h: 1TL 14d23h-15d03 h: ITL
EW:23d11h tcE
EW:28d09h :cE
06 EW:08d02h s ck
NS:08d02h s cE
EW:12d02h s ck
or EW:22d15h scT
NS§:22d15h tel
N§:29d0S5h s cE
EW:29d05h scE
EW:29d09h :ck
08 EW:05d04h :cE
EW:09d02h :cE
EW:12d13h HE1
NS:12d13h s cE
EW:27d04h sck
27d09h-27d21h: 1PC 27d09h-27d21h: IPC 27d09h-27d21h: 1PC
EW:28d0%9h tck
09 EW:01d11h el
NS:01d11h el
11d16h-11d17h: 17
12d10h-12d13h: 1TC1) 12d10h-12d13h: 1TC1) 12d10h-12d13h: 1TC1)
N§:13d08h sck
18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2)
EW:19d09h sck
EW:22d00h s cE
22d09h-22d15h: 1TL? 22d09h-22d15h: 1TL?
10 03d00h-03d23h: IPC 03d00h-03d23 h: IPC 03d00h-03d23h: 1PC
EW:04d00h :cE
NS:04d22h :ckE EW:04d22h scE
EW:04d23h :ckE NS:04d23h scE
12 02d17h-02d19h: M
NS:02d20h 1 cM
EW:02d20h icM
03d12h-03d16h: IM
NS:03d17h :cM
EW:03d17h :cM
04d14h-04d16h: M
EW:16d05h :cE
EW:21d21h s cE
EW:27d10h :cE
month CMT NDZ 0KB
02 20d17h- 20d17h- 20d16 h-
03 20d15h: 1T3) 20d15h: 1T73) 20d15h: 1T3)

23d10h-23d15h: IM
29d11h-29d23 h: IM

07 21d22h-23d10h: 1T 21d22h-23d10h: 1T 21d22h-23d10h: 1T
08 27d0%h-27d22h: 1PC 27d09h-27d21h: 1PC 27d09h-27d22h: 1PC
09 12d10h-12d13h: ITC1) 12d10h-12d13h: ITC1) 12d10h-12d13h: 1TC1)
09 13d14h-13d16h: - P 13d14h-13d16h: P 13d14h-13d16h: P
09 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2)
10 03d00h-03d23 h: 1PC 03dCOh-903d23h: 1PC 03d00h-03d23h: 1PC
11 21d17h-21d21h: 1M 21d21h-21d23 h: IM 21d11h-21d17h: IM
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month OHS HDA JI2 SMD

01 EW:06d01h 1 cE

.01 EW:06d01h tcE

01 EW:07d08h-07d11he IT

0?2 NS:01d04h tct?

02 04d-08d31T4)

02 EWt04d14h-04d17hs IT

02 04di6h-04di6he A
02 05d10h-05d17h: 1A
02 NS:05d11h-05d23 h: 1T

02 EW:05d11h-08d23 hs IT

02 06d10h-06d11ht A
02 07d17h-07d22hs IM
02 NS:08d16h-08d23 hs IM

0?2 NS3111d09h 1 cE

0?2 22d12h-22d14ht A .

02 24d08h-24d16hs 1TL
02 25d15h-25d15he A
02 NS:26d20h scE

02 26d14h-26d20h: A

02 26d16h-26d16h: A
0?2 27d11h-27d19h: 1A

03 03d10h-03d15he 1TL
03 10d09h-10d12he ITL
03 15d15h-15d19h: 1T 15d15h-15d19h: IT

03 18d22h-19d08h: 1T 18d22h-19d08h: IT

03 20d11h-20d14 h: IT

04 EW:11d02h tcE EW:11d02h tcot
04 NS:11d02h tckE
04 EW:13d02h tcE

04 16d09h-16d13 h: 1P

04 23d09h-23d11h: P

05 14d23h-15d04 he 1TL
05 NS:15d03 h tcE

05 NS:25d15h tcE

06 03d09h-03d12ht IP

o7 21d22h-23d10h: 1T

08 27d09h-27d21h: 1PC 27d09h-27d21h: 1PC 27d09h-27d21hs 1PC 27d09h-27d21h: 1PC
09 06d16 h-06d16 h: 1P

09 NS:07d0Ah sel
09 EW:07d04h tct¥
09 12d10h-12d14h: ITC1) 12d10h-12d13h: 1TC1) 12d10h-12d14h: 1TC1) 12d10h-12d13h: 1TC1)
09 ) EW:13d08h tcE EW:13d09h s cE
09 18d0Sh-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d0S5h-18d17h: 1TC2)
09 22d09h-22d15hz ITL?
10 03d00h-03d23h: IPC 03d00h-03d23 h: 1PC 03d00h-03d23 h: IPC 03d00h-03d23h: 1PC
10 NS§:04d07h ‘s cE
10 EW:04d22h :cE NS:04d22h s cE
10 NS:04d22h :ck NS:04d22h s cE EW:04d23h s cE
10 NS:18d04h tcE
11 EW:06d01h 1cE

11 29d14h-30d04h: 1TL

12 05d12h-05d15h: IM

12 09d13h-09d16h: ITL

12 10d15h-11d08h: 1P?

12 17d11h-17d19h: IM

12 18d11h-18d23h: IM

12 19d11h-19d17hs IM
12 EW:19d16h 1 cM
12 23d09h-23d12h: 1P
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month ENZ YMK AKW ASG
01 ' NS106d01h 1cE

EW:06d01h 1 cE

NS:07d08h tcE

EW:07d08h st cE

21d12h-23d14h: 17
31d08h-01d10h: 1P

02 05d14h-05d18 h: IM
06d12h-06d18h: IM
NS:06d19h tcM
EW:06d19h 1cM
EW:07d11h tcE
NS:07d11h tcE
NS:15d17h :cE
NS:19d23h teT
EW:19d23h seT .
26d12h-26d16 hs IM
03 NS:20d15h s cE
EW:20d15h tcE
EW:30d17h tcP
NS:30d17h t1cP
04 NS:11d03h s ckE
NS:13d02h tcE
EW:13d02h tcE
18d08h-18d12h: 1T
05 11d17h-16d17h: 1P
NS:16d18h tcP
EW:16d18h tcP
06 : 23d10h-01d19h: 1T
07 08d09h-08d13h: IP
NS:15d08h tcE
EW:15d08h tcE
NS:16d17h teT
EW:16d17h el
NS:19d17h scT
EW:19d17h tcT
20d18h-25d14 h: 1P
21d20h-22d10h: 1T
EW:29d05h scE
NS:29d05h tcE
NS:29d0%h s cE
EW:29d09h tcE
08 EW:06d15h s cE
NS:06d15h s cE
NS:07d11h s cE
EW:07d11h tcE
EW:08d15h tcE
NS:08d15h tcE
NS:12d13h :cE
EW:12d13h .scE
27d09h-27d21h: IPC 27d09h-27d21h: 1PC 27d09h-27d21h: IPC 27d09h-27d21h: IPC
09 06d08h-11d11h: 1P

12d10h-12d13h: ITC1) 12d10h-12d13h: 1TC1) 12d10h-12d13h: 1TCT) 12d10h-12d13h: 1T7C1)
18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2)
19d01h-19d04h: 1TL?
24d17h-25d11h: ITL?

10 03d00h-03d23 h: 1PC 03d00h-03d23 h: IPC 03d00h-03d23 h: IPC 03d00h-03d23 h: 1IPC
NS:04d07h s cE NS:04d07h :cE
EW:04d07h :cE _
EW:04d22h HI EW:04d22h tcE
NS:04d22h :cE NS:04d22h tcE
NS:04d23h s cE
EW:17d23h tckE
NS:17d23h tcE
EW:28d22h s cE
NS:28d22h tcE
N§:29d22h tcE
EW:29d22h tcE
11 EW:06d01h s cE
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11 N§:06d01h tcE
18d13h-18d19%9hs IM
19d08h-20d19h: IP '
19d16h-19d16 h: IM

N§:20d20h el
EW:20d20h tet
EW:22d14h 1cE
NS:22d14h t1cE
25d13h-25d17h: IM
12 EW:04d13h tcA
NS:04d13h tcA:
month 0OSM KTU CHS
01 20d09h-20d16he 1P?
20d11h 1cP?
02 28d14h-28d18h: IM
NS:28d19h s cM
03 01d10h-01d19h: IM
04d16h-04d19h: IM
NS:04d20h 1 cM
EW:04d20h tcM
04 NS:09d15h tcE
EW:09d15h s cE
NS:10d16h 1 cA
NS:11d02h :ckE
NS:11d03 h :cE
EW:11d03h HE 13
05 NS:11d20h s cE
o7 01d05h-01d08h: 1P?
01d06h-01d13h: 1P?
01d07h-01d14h: 1P?
EW:04d15h tel
NS:04d15h HO
NS:20d17h :cT
NS:31d17h :ck
EW:31d17h s cE
08 N$S:12d13h : cE
27d09h-27d21h: 1PC 27d09h-27d21h: IPC 27d09h-27d22h: 1PC
09 07d01h-07d02h: 1P?

11d1%h-14d14h: 1P

12d10h-12d13h: 1T7C1) 12d10h-12d13h: 1TC1) 12d10h-12d13h: 1TC1)

18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2) 18d05h-18d17h: 1TC2)
NS:26d10h-26d14h: 1T

10 03d00h-03d23h: 1PC 03d00h-03d23 h: 1PC 03d00h-03d23 h: 1PC
EW:04d08h :ck
NS:04d08h :cE

NS:04d22h s ck NS:04d22h :cE N§S:04d22h : cE
EW:04d22h :ckE
11 EW:06d01h s ct
NS:06d01h s cE

28d13h-28d17h: IM
29d14h-29d18h: IM

12 12d01h-12d04h: ITL

24d14h-24d16h: A

25d10h-25d16h: 1A

26d10h-26d10h: A
26d10h-26d15hs: IM
EW:26d16h tcM
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month FCH IwT SHM
01 X :07d08h :ckE
Y :07d08h s cE
Y :17d17h :ckE
X :17d17h :ckE
02 X :03d19h :cE
Y :103d20h s cE
05d11h-05d14h: 1T
X :20d14h :cE
Y :20d14h scE
03 X :11d13h :1cE
Y :11d13h :cE
X $12d10h-12d12h: 1T
X :20d15h tck
Y :20d15h :cE
Y :20d17h s cE
X :20d17h ¢k
X :29d02h :cE
Y :129d02h :cE
Y :29d19h " scE
X :29d19h :ck
30d07h-
04 03d15h: 1TL
Y :01d00h teTL
Y :11d02h :cE
X :11d02h :ck
X :13d02h s ckE
Y :13d03h s cE
05 02d11h-02d17h: 1T
02d12h H)
X :03d08h :cE
Y :03d08h :cE
Y :04d03h :ck
X :04d03h s cE
X :05d17h s cE
Y :05d17h :cE
11d11h t A
X :11d12h HY 31
Y :11d13h scT
X :11d20h :cE
Y :11d21h :cE
12d17h-13d14h: 1T
X :15d03h :cE
Y :15d03h :cE
X :16d13h tcT
Y :16d13h H)
X :19d13h scE
X :22d17h :ckE
Y :22d18h s cE
24d:re-installation
Y :26d01h sck
X :26d01h s ckE
27d15h-27d18h: IT
27d19h )
X :128d07h :cE
Y :28d07h :cE
06 X :03d10h s cE
Y :03d10h :cE
05d18h-05d19h: 1T
X :05d20h teT
X :14d0Sh sck
Y :14d05h :cE
X :29d15h-29d19h: 1T
Y :29d15h-29d21h: 17
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month FCH IWT + SHM
06 X :29d20h tcT
Y :29d22h icT
07 Y :12d00h :cE
X :12d00h s ck
X :15d08h :cE
Y :15d08h s cE
Y :16d22h :cE
X :16d22h :ckE
21d22h-23d10h: 1T
X :22d12h 1 ckE
25d11h-26d17h: 1T
X :29d04h :cE
Y :29d04h :cE
Y :29d0Sh s cE
X :29d05h : cE
29d10h-
08 09d23h: IT
X :05d04h :ckE
Y :05d04h :cE
Y :06d15h :ckE
X :06d15h :cE
X :07d14h tck
Y :07d14h :cE
. Y :07d15h :cE
10d00h 1T
Y :10d21h :ckE
X :10d21h :1ckE
X :12d13h tckE
Y :12d14h :cE
X :13d20h :cE
Y :13d21h :ck
Y :117d11h-22d11h: 1T
X :21d00h-22d11h: 1T
X :23d14h :cE
Y :23d15h : cE
25d15h-26d23h: 1T
27d09h-27d21h:z 1PC 27d09h-27d21h: IPC 27d09h-27d21h: 1PC
Y :30d11h :cE
X :30d11h :cE
X :31d02h :cE
Y :31d02h :cE
09 Y :01d05h :cE
X :01d05h :cE
X :02d01h : cE
Y :02d01h :cE
X :106d01h s cE
X :06d02h s cE
Y :06d02h :cE
Y :06d02h s ckE
Y :06d10h s ck
X :06d10h :cE
06d23h-09d12h: 1P
09d00h :cP
X :08d05h :cE
Y :08d05h :cE
Y :08d17h tckE
X :08d17h :cE
X :08d18h s cE
Y :08d18h tcE
Y :08d21h scE
Y :09d09h :ck
X :09d09h s cE
X :09d21h :cE
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month FCH IWT SHM
09 Y :09d21h :cE
Y :10d16h s cE
Y :11d12h :cE
X :11d12h :ck
12d10h-12d13h: 1TC1) 12d10h-12d14h: 1TC1) 12d10h-12d13h: 1TC1)
Y :12d15h tcT
X :12d15h teT
X :12d21h :ckE
Y :12d21h s ck
Y :13d04h :cE
Y :13d22h sckE
Y :17d05h s cE
18d05h-18d17h: 1TC2) 18d05h-18d18h: 1TC?2) 18d05h-18d17h: ITC2)
X :18d18h seT
Y :18d19h tcT
X :22d13h :cE
Y :22d14h s cE
Y :23d11h :cE
X :23d11h :cE

24d11h-25d19h: 1T

X :26d10h-26d14h: 1T
Y :26d13h :ckE
Y :26d23h :cE
X :26d23h :ckE
X :29d09%9h :cE
Y :29d10h : cE
10 Y :02d15h :cE
03d00h-03d23 h: I1PC 03d00h-03d23h: 1PC 03d00h-03d23h: IPC
Y :04d00h :ckE
Y :04d07h :cE
X :04d07h :cE
X :04d22h-05d03h: 1T
Y :04d22h :cE 04d22h : E
17d12h-
overhaul
£ 4 HEBOHRILZEMNRT v 7
Table 4 Coseismic tilt steps.
JST Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
JAN 1 13 19 SIZ EW -0.05 3.9 WESTERN NAGAND PREF
JAN 6 0 45 MKB NS -0.02 5.9 NE WAKAYAMA PREF
MKB EW -0.04
S17 EW -0.04
OHS EW -0.11
JIZ EW -0.07
AKW NS -0.04
AKW EW -0.04
JAN 7 7 08 S1Z EW 0.02 4,7 CENTRAL CHIBA PREF
AKW NS -0.05
AKW EW -0.04
IWT X -0.26
IWT VY 0.22
JAN 11 8 57 SI1Z EW -0.02 3.0 CENTRAL SHIZUOKA PREF
JAN 17 16 32 IWT X -0.07 3.7 SW IBARAKI PREF
IWT VY 0.05
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JST Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
JAN 25 16 25 SI1Z EW -0.02 3.5 WESTERN NAGANO PREF
JAN 27 6 36 SIZ EW -0.04 6.0 NORTHERN MIYAZAKI PREF
FEB 3 18 20 IWT X 0.17 3.8 SW IBARAKI PREF
T v -0.24
FEB 7 10 07 AKW NS 0.08 4.3 KANAGAWA PREF
AKW EW -0.07
FEB 11 8 15 JIZ NS -0.05 3.4 E OFF IZU PENINSULA
FEB 15 16 02 AKW NS 0.03 3.8 EASTERN YAMANASHI PREF
FEB 20 13 03 IWT X -0.05 4.2 EASTERN SAITAMA PREF
IWT v 0.05
FEB 26 19 53 MKB EW -0.05 5.0 WESTERN NAGANO PREF
SI1Z EW -0.20
OHS NS -0.02
HKW NS -0.02
HKW EW 0.09
MAR 11 12 01 SI1Z EW -0.11 5.0 E OFF IBARAKI PREF
IwT X -0.18
IWT v 0.15
MAR 20 14 53 SI1Z EW -0.04 4.6 SW IBARAKI PREF
AKW NS -0.02
AKW EW -0.02
IWT X -0.18
IWT Y 0.15
MAR 20 16 33 IWT X -0.15 3.5 SW IBARAKI PREF
IwT v 0.11
MAR 28 12 20 S17 NS -0.04 2.8 CENTRAL SHIZUOKA PREF
S1Z EW -0.05
MAR 29 1 07 IWT X -0.04 6.5 NORTHERN AKITA PREF
Wt v 0.04
MAR 29 18 47 IWT X 0.04 4.2 EASTERN SAITAMA PREF
IWT Y -0.04
APR 4 5 21 SIZ EW -0.04 6.6 W OFF OGASAWARA
APR 9 14 15 S17 EW -0.04 5.5 FAR S OFF BOSO PENINSULA
OSM NS -0.04
OSM EVW 0.04
APR 11 1 26 JI1Z EW 0.04 6.8 NEAR TORISHIMA IS
SMD NS 0.04
SMD EW 0.02
AKW NS -0.17
0SM NS 0.02
KTU NS -0.57
KTU EW -0.24
IWT X 0.11
IwT Y -0.15
APR 13 1 12 S1Z EW -0.02 4.5 CENTRAL CHIBA PREF
JI1Z EW -0.05
AKW NS -0.05
AKW EW -0.04
IwT X 0.44
IWT Y -0.41
APR 17 8 09 SIZ EW -0.02 2.8 EASTERN SHIZUOKA PREF
APR 21 23 29 SI1Z EW -0.02 4.5 NORTHERN CHIBA PREF
MAY 3 7 36 IWT X 0.11 4.0 E OFF IBARAKI PREF
wT v 0.04
MAY 4 2 30 IWT X 0.07 3.5 TOCHIGI GUNMA BORDER
IWT Y -0.04
MAY 5 16 09 1WT X 0.11 E OFF FUKUSHIMA PREF
IWT Y -0.04
MAY 9 11 02 SI1Z EW -0.05 2.8 CENTRAL SHIZUOKA PREF
MAY 11 19 40 SIZ EVW -0.03 5.3 E OFF FUKUSHIMA PREF
KTU NS -0.04
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JST Station Comp. Tilt Step Earthquake (JMA)

mon d h m MAG region

MAY 15 12 29 JIZ NS 0.04 ° 4.5 EASTERN SAITAMA PREF
IWT X 0.04
IwWtT v 0.04

MAY 19 12 23 IwT X 0.07 2.8 TOKYO PREF

MAY 22 16 27 IWT X -0.54 4.3 SW IBARAKI PREF
Iwr vy 0.30

MAY 23 10 A4S SIZ EW -0.04 3.1 CENTRAL SHIZUOKA PREF

MAY 25 14 19 JIZ NS -0.04 2.9 E OFF IZU PENINSULA

MAY 26 O 26 IWT X -0.07 3.0 SW IBARAKI PREF
IWT VY 0.04

MAY 28 6 53 IWT X -0.04 2.8 SW IBARAKI PREF
IWT Vv 0.02

MAY 28 9 32 S1Z EW -0.0?2 3.8 WESTERN NAGANO PREF

JUN 3 9 11 IWT X -0.02 4.4 E OFF IBARAKI PREF
IWT VY 0.02

JUN 8 1 29 SIZ NS -0.02 4.8 CENTRAL CHIBA PREF
SI1Z EW -0.05

JUN 12 1 05 S1Z EW -0.03 3.1 MT. FUJI REGION

JUN 14 4 36 IWT X -0.05 5.7 FAR S OFF TOKAI DISTRICT
IWT Y 0.04

JUL 11 23 58 IWT X -0.05 4.2 SOUTHERN IBARAKI PREF
IWT Y 0.05

JUL 15 7 21 AKW NS -0.07 4.3 NORTHERN CHIBA PREF
AKW EW -0.07
IWT X -0.18
IWT v 0.18

JUL 16 21 21 IWT X -0.08 3.9 EASTERN SAITAMA PREF
IWT v 0.07

JUL 22 11 30 IWT X 0.04 3.7 SW IBARAKI PREF

JUL 29 3 O5 IWT X -0.11 4.7 E OFF FUKUSHIMA PREF
IWT Y 0.07

JUuL 29 4 33 SIZ NS 0.02 5.5 EASTERN FUKUSHIMA PREF
SI7 EW -0.15
AKW NS -0.11
AKW EW -0.07
IWT X 0.61
IWT Y -0.22

JUL 29 8 05 SIZ EW -0.02 3.6 EASTERN YAMANASHI PREF
AKW NS -0.02
AKW EW -0.02

JUL 31 16 29 KTU NS -0.05 4.3 SE OFF BOSO PENINSULA
KTU EW ~0.02

AUG S5 3 08 SIZ EW -0.04 4.7 CENTRAL YAMAMASHI PREF
IWT X 0.17
IWT Y -0.15

AUG 6 14 58 AKW NS -0.04 5.0 E OFF IBARAKI PREF
AKW EW -0.0?2
IWT X 0.09
IWT Vv -0.07

AUG 7 10 32 AKW NS -0.05 4.2 CENTRAL CHIBA PREF
AKW EW -0.04

AUG 7 13 48 IWT X 0.15 3.7 SW IBARAKI PREF
IWT Y -0.15

AUG 7 14 10 IWT v 0.04 3.8 EASTERN SAITAMA PREF

AUG 8 14 35 AKW NS 0.07 4.1 KANAGAWA PREF
AKW EW 0.05

AUG 9 1 18 SIZ EW -0.04 5.7 JAVA

AUG 10 20 30 IWT X 0.09 3.4 SW IBARAKI PREF
IWT v -0.07 .

AUG 12 12 49 SIZ NS -0.04 6.4 E OFF FUKUSHIMA PREF
SIZ EW -0.04
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JsT Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
AKW NS -0.11
AKW EW -0.05
KTU NS -0.07
IWT X -0.41
IWT Vv 0.37
AUG 13 19 58 IWT X 0.18 4,0 SW IBARAKI PREF
IwT Y -0.31
AUG 23 13 27 IWT X -0.31 (3.9 32.995N 141.561E 214.0KM)
Iwr y 0.35
AUG 27 3 20 S17 EW -0.05 2.8 AKAISHI MOUNTAINS REG
AUG 28 8 15 SI1Z EW -0.02 3.8 HAMANAKO LAKE REGION
AUG 30 10 13 IWT X 0.02 3.5 E OFF IBARAKI PREF
IWT VY 0.04
AUG 31 1 48 IWT X 0.02 SW IBARAKI PREF
IWT ¥ 0.02
SEP 1 4 23 IWT X 0.02 3.2 SOUTHERN IBARAKI PREF
IWT Y 0.05
SEP 2 0 23 IWT X - 0.04 4.4 E OFF BOSO PENINSULA
- IWT Y 0.05
SEP 6 0 33 IWT X 0.07 S.4 FAR S OFF SHIZUOKA PREF
IWT Y 0.26
SEP 6 1 30 1WT X 0.04 6.0 W OFF OGASAWARA
IWT Y 0.05
SEP 6 9 22 IWT X 0.05 4.9 FAR E OFF FUKUSHIMA PREF
IWT Y 0.11
SEP 8 4 29 IWT X 0.04 4.0 NORTHERN CHIBA PREF
IWT Y 0.07
SEP 8 16 37 IWT X 0.07 (2.3 36.201N 139.792E 56.0KM)
IWT V¥ 0.18
SEP 8 17 39 IWT X -0.18 3.9 TOKYD BAY REGION
IWT Y 0.15
SEP 8 20 59 IWT Y 0.02 2.4 TOCHIGI GUNMA BORDER
SEP 9 8 54 IWT X 0.04 3.4 WESTERN FUKUSHIMA PREF
IWT Y 0.04
SEP 9 20 09 IWT X 0.07 3.7 E OFF IBARAKI PREF
IWT Y 0.07
SEP 10 15 54 IWT Y 0.07 (4.5 32.398N 139.667E 323.0KM)
SEP 11 11 34 IWT X 0.04 3.5 WESTERN FUKUSHIMA PREF
IWT v 0.07
SEP 12 20 03 IWT X 0.09 3.3 SW IBARAKI PREF
IWT Y 0.11
SEP 13 3 24 IWT VY 0.02 SOUTHERN BOSO PENINSULA
SEP 13 7 58 S1Z NS -0.02 3.9 SOUTHERN SURUGA BAY REG
JIZ EW -0.18
SMD EW -0.22
SEP 13 21 53 IWT Y 0.04 4.6 FE OFF FUKUSHIMA PREF
SEP 17 4 10 IWT v 0.04 MID FUKUSHIMA PREF
SEP 19 8 11 SI1Z EW -0.02 (1.6 34.991N 138.409E 24.5KM)
SEP 21 23 43 SIZ EW -0.04 3.4 NEAR NIIJIMA ISLAND
SEP 22 12 59 IWT X 0.12 SOUTHERN IBARAKI PREF
IWT ¥ 0.26
SEP 23 10 20 IWT X -0.04 2.6 SW IBARAKI PREF
IWT ¥ 0.22
SEP 26 12 39 IWT Y 0.04 TOKYO PREF
SEP 26 22 24 IwT X 0.18 3.2 TOKYO PREF
IWT Y 0.11
SEP 29 8 41 IWT X -0.07 EASTERN SAITAMA PREF
IWT Y 0.26
0CT 2 14 52 IWT Y 0.04 NORTHERN TOCHIGI PREF
0CT 3 20 57 SI1Z EW -0.02 5.1 NW SHIGA PREF
IWT Y 0.04
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JsT Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
OCT 4 6 28 SMD NS -0.04 5.6 SE OFF BOSO PENINSULA
YMK NS -0.05
AKW NS -0.11
AKW EW -0.07
KTU NS -0.31
KTU EW 0.15
IWT X -0.14
IWT Y 0.04
OCT 4 21 25 HKW NS -0.09 6.1 SOUTHERN IBARAKI PREF
HKYW EW 0.33
SI1Z NS -0.33
S1Z EW -0.15
OHS NS -0.07
0HS EW -0.07
JI1Z NS 0.04
SMD NS -0.15
SMD EW -0.41
ENZ NS -0.13
ENZ EW -0.11
YMK NS -0.26
AKW NS 0.07
ASG EW -0.09
0SM NS 0.15
KTU NS -0.17
KTU EW 0.09
CHS NS 0.04
IWT Y 0.04
SHM X -0.6
SHM V¥ 1.5
0CT 17 22 06 AKW NS -0.07 4.5 EASTERN SAITAMA PREF
AKW EW -0.07
0CT 18 3 58 SMD NS -0.07 3.4 SOUTHERN IZU PENINSULA
OCT 28 21 18 AKW NS -0.09 3.5 EASTERN YAMANASHI PREF
AKW EW -0.09
0CT 29 21 23 AKW NS 0.11 3.8 E OFF 12U PENINSULA
AKW EW 0.05
NOV 6 0 30 JIZ EW -0.31 5.0 SOUTHERN BOSO PENINSULA
AKW NS -0.04
AKW EW -0.04
KTU NS -0.04
KTU EW -0.05
NOV 22 13 17 AKW NS -0.05 4.9 SW IBARAKI PREF
~ AKW EW -0.05
DEC 16 4 35 §IZ EW -0.04 4.0 NORTHERN MIE PREF
DEC 21 20 41 SIZ EW -0.04 (3.5 34.808N 138.470FE 21.0KM)
DEC 27 9 14 SI1Z EVW -0.04 2.9 SOUTHERN SURUGA BAY REG
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CONP- START JAN , FEB, MAR , APR , MAY , JUN , JUL , AUG , SEP , OCT , NOV , DEC
HKB NS SEP 1981 1 1
HKB EW  SEP 1981 i 11
HKB T SEP 1981 1 | P11
MK8 Al JAN 1982 B | 1
HKW NS APR 1982 =l | ] ] T
HKW EW  APR 1982 a1l f i o ]
HKW T APR 1982 1 1 t P
HKW RI__ MAR 1982 1 1
S1Z NS SEP 1981 11 ] i i
SIZ EM  SEP 1981 (N i | 1o
stz T SEP 1981 1 1 p ot
StZ RI _ DEC 1981 I 1
CHT NS HAY 1978 = i ] P ]
CMT EW  MAY 1978 === ' 1 [
CHT T MAY 1978 == 1 1 t N 1
CMT _RI__ MAY 1978 e i 1 1
NDZ NS~ MAT 1978 B 1 ] ] T 1
NDZ EW  MAY 1978 =——1 ] ] T
NDZ T MAY 1978 == 1 [ i i
NDZ B MAY 1978 = [ 1t
OKB NS MAY 1978 EBees ] 1 1 ]
0KB EHM  MAY 1978 = [ 1 1 !
oKkB T MAY 1978 = 1 ' 1 111
OHS NS APR 1984 i (L T 1
OHS EM  APR 1984 1 1 i1 (]
OHS T APR 1984 i ' 1 111 1
OHS_RI __ MAR 1984 1 1 1
ROA NS APR 1984 T i 1
HDA EW  APR 1984 1 Porr '
HDA T APR 1984 1 1 ! 111
HDA_RI _ MAR 1984 1 1 [
JIZ NS5 HAY 1978 i i 1
JIZ EM MAY 1978 noo t [
Jiz T HAY 1978 (I RN i
Jiz B HAY 1978 o |
JIZ BRI MAR 1982 = 1 (I
SHD NS  APR 1982 T ] { 1
SMD EW  APR 1982 oot ] ! i !
SHD T APR 1982 t I [N
SMD RI ___ FEB 1883 1 11
ENZ NS JUL 1979 ] =] ] T i
ENZ EM  JUL 1979 B ] 1 1o
ENZ T JUL 1979 g 1 i N
ENZ BRI JAN 1983 8 1 L1
YMK NS APR 1984 i A §
YMK EW  APR 1984 | 1i [
THK T APR 1884 ! 1 11
YMK RI  MAR 1984 1 1
AKH NS APA 1983 ] =] =] ] 1
AKN EW  APR 1983 ] = 1 o
AKH T APR 1983 1 = ] (N
AKN RI__ MAR 1983 = 1 L1
ASG NS JUL 1979 1 ratr i ]
ASG EHM  JUL 1979 1 TE 1 |
ASG T JuL 1979 0 1 111
ASG_RI  JUL 1980 1 [
0SH NS APR 1983 i il i
0SH EW  APA 1983 1 a1 1 1
0SM T APR 1983 t I 111
0SM_AI _ MAR 1983 = 1 [
KTU NS APAR 1983 ] ] T 11 1 ] ]
KTU EH  APR 1983 ] i [ i I
KTU T APR 1983 1 I (N
KTU RI _ APR 1983 1 (I |
CHS NS MAY 1980 T i | T
CHS EW  HAY 1980 ! ] 1 o
CHS T MAY 1980 1 ] 1 (N I
CHS RI _ JAN 1983 ] ] [
FCH X SEP 1981 = di 1
FCH Y SEP 1981 = 81 11
FCH T SEP 1981 1 [T 1 1
FCH B APR 1983 1 | L1
THT X JUL 1979 T 0 g 1ina
KT Y JuL 1979 I a it
INT_T JUL 1879 = 1 1 L1 BARCIICIIC]
SHM X JUL 1979 = rai 1
SHM ¥ JuL 1979 B8 1B
SHM T JUL 1979 8 1 LB

T T T T T T T T T T L]

E==—=———9 INTERRUPTED TIME
4 RO HA R
Fig.4 Interrupted periods over 3 hours of the observation.
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Table b Drifts of observed tilt changes.

(+ N (X),, E (Y) down.
Unit : micro — radian“year.)

Station component

NS (X) SW (Y)
MK B + 0.5 —1.2
HKW + 0.5 - 1.1
S1Z2 —2.0 + 1.6
CMT —0.5 + 0.2
NDZ + 1.8 +0.5
OKB — 4.4 + 1.6
OHS — 1.2 + 3.4
SMD — 3.6 —2.4
HDA — 1.3 + 0.1
J12 + 0.7 0.0
ENZ —0.7 + 0.5
YMK —0.0 —2.4
AKW +0.8 +4.9
ASG +0.7 —1.4
CHS + 0.1 + 0.5
KTU + 3.2 — 0.6
OSM ~-3.1 —3.5
FCH + 57.7 + 12.1
IWT + 5.0 + 7.2
SHM + 3.5 + 1.9

# 6 B[ERBETOLRIREOREH
Table 6 Quality of recorded data at each station.

MKB
HKW
SI1Z
CMT
NDZ
OKB
OHS
HDA
J12
SMD
ENZ
YMK
AKW

ASG
OSM
KTU
CHS
FCH
IWT
SHM

EAM A X FITE WS

HIBE DR 7 v 7. EWESDHIBE .

E WA CES D> S EH55 DB ERUAF5 - 1o AR RS g,
EEHD R T v 7. EWERSIC AR S ZES).
HREE 4 X,

$SHDOX. REIWNS > TERICEHEMN L85,

WA, A X, BICTEWESBAZLRTF vy 784 RON5.
BIEHED R 5 & 7HE .

[EEHEDZF & THEWN, 9 RIITid2, 3EMEITHE.

5, 6 HSOLDEMRELLS.

EE®EDO X T v THED, Bi, S5D20TH5S,
AVFFvAB1HABBEEWHRSITZR T v 7H% { HE.

SHHDE,

TAETEFYZ b, SoD&xHicKEL,
WEEDZF & 7FHEN., 552X HD.

EHRBMAX. 10 BOMEROR T v 7ORERRESE.
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Fig.b Daily means of the crustal tilt data.
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