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Data Report of Crustal Tilt Observation for 1986
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Eiji Yamamoto, and Haruo Sato
National Research Center for Disaster Prevention,
Tsukuba, Ibaraki 305, Japan

Abstract

National Research Center for Disaster Prevention (NRCDR) cons-
tructed an observation network of ground tilting in the Kanto—Tokai area,
central Japan, for the purpose of earthquake prediction, by using
borehole—type tiltmeters. We report the tilt changes at 21 stations of
the network, obtained in 1986. The tiltmeters are installed at the bottom
of observation wells, of which the standard depth is about 100m except one
station and three deepwells. Output voliage proportional to ground tilting at
each site istransmitted to the NRCDP 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 diagrams. For reference, we
also plot.daily precipitation at each station.
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Table 1(a) List of observation stations.
BHlSa &R FRE BE H&EES BHFERE ILEEH
Station Code Longitude(E) Latitude(N) Altitude(m) Well-depth(m) Lithology
=+ H MKB 137° 30’ 50.1"  34° 48’ 05. 4" -38 99. 3 WeE - BiRE (28)
Mikkabi Sandstone, Slate
FI)HE HK¥ 138° 08’ 16.7" 35° 05’ 35.4" 343 106. 2 ws--H 8 (E8)
Honkawane Sandstone, Shale
il SIZ 138° 19’ 46.6" 35° 06’ 41.8" 76 102. 7 HES
Shizuoka Shale
EX CHT 138° 14’ 55.5"  34° 58 19.9" 51 54. 2 wE
Chikamata Sandstone
FFHIR NDZ 138° 16’ 47.0" 34° 57’ 37.7* 82 53. 2 HE
Nodazawa Shale
FE &R 0KB 138° 15" 13.8" 34° 57’ 00.0" -30 101. 8 WiRE
Okabe Slate
KEE  OHS 138° 00° 54.8"  34° 40’ 57.1" -67 134. 8 BB
Ohsuka Gravel bed
FH HDA 138° 48’ 17.1" 34° 57’ 52.7" -46 100. 6 RUEES
Heda Andesite lava
HEFEE JIZ 138° 59’ 48.4"  34° 54’ 46.4" 263 in a tunnel EKEEBDES
Nakaizu Tuffaceous sandstone
TH SMD 138° 56’ 03.5" 34° 44’ 15.3" -13 87.1 HERLS
Shimoda Pyroxene andesite
il ENZ 138° 48’ 19.0”  35° 44’ 09.5” 807 88. 7 TEENZE
Enzan Granodiorite
e YHK 139° 03’ 46.0"  35° 29’ 13.2” 56 100. 7 AEPZRE
Yamakita Quartz diorite
pgll AKW 139° 19’ 04.5"  35° 31’ 12.5" -10 91 =T
Aikawa Sandstone
HEW ASG 139° 01’ 40.4”  35° 18’ 49.6" 386 94. 4 k=1
Minamiashigara Sandstone
B OSM 139° 26’ 33.7" 34° 41’ 16.2" -44 101. 2 BE A YT
Ohshima Lava, Scoria
F& CKR 139" 56’ 56.7" 34" 58 02.6" -661 732 A=1
Chikura Mudstone
s i KTU 140° 16’ 08.1” 35° 10’ 37.3" -12 108 k=]
Katsuura Mudstone
k¥ CHS 140° 51’ 18.0" 35° 42’ 08.0" -42 94 E=1
Choshi Sandstone
[ofas FCH 139° 28’ 25.1"  35° 39/ 02.4”" -2707 2751 BE - WiKE
Fuchu Sandstone, Slate
E=Lii) INT 139° 44’ 17.0" 35° 55’ 33.0" -3501 3510 EREH
Iwatsuki Metamorphic rock
T SHM 140° 01’ 25.6" 35° 47’ 36. 4" -22717 2300 HRRE
Shimohsa Crystalline schist




B K BB LB 551335 19894 3 A

#* 1(b) BAEE Y R b
Table 1(b) List of instuments installed at each station.
MKB HKW SIZ CMT NDZ OKB OHS HDA JIZ SMD ENZ YMK AK¥ ASG OSM CKR KTU CHS FCH IWT SHN
TILT 0 0O 0 0 0 0 0 0 0 0 0o 0 0 0 © 0O 0 0 O 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0
R 0 0 0 0 X X 0 0 0 0 0 0 0 0 0 0‘ 0 0 X X X
B X X X X 0 X X X 0 X X X X X X 0 X X 0 X X
Note: T(Thermometer). R(Rain gauge), B(Barometer)
0 :the instrument installed
X : not
T T — 7 7
36.0 N ; —
CHS
35.0 N —
34.0 N ' | O !
137.0 E 138.0 E 139.0 E 140.0 E 141.0 E
’ B2 EBAGRORERY T oy s K5
=T @ BEFHO S SRR
—~R: W&H® 73] 8illls
‘ +B ! KIEFD 55 | BlHISR
Fig.2 Location of observation stations and block numbers.
—T means the station without thermometer.
—R means the station without rain gauge.
+B means the station with barometer.
(1984.12.6- ) (1985.5.25- ) (1986.1.23- ) (1985.12.19- )
: N N : N
|‘

&3 o - B« T - TR EREREHE
Fig.3 Orientations of tiltmeters at FCH, IWT, SHM and CKR.
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Table 2 Overall characteristics of instruments.

EIETS REHH 8 1w g &G B R 5 BREE B
(et EEE RO
TLA—-2ERE)

Instrument Observation position measuring range Accuracy Resolution Temperature response

(EE2E EBRAHILE

Tiltmeter Bottom of the well +2X10 %rad 6X 10" %rad 10"%rad/°C
BEE FHAHILE (REREEPRLIC) '
Thermometer Bottom of the well +2.5°C 0.1°C 0.02°C

S BRI

Barometer In the cabin 1000+ 50mb 0. 5ab 0. lmb

MEE Rk

Rain gauge Side of the cabin 0-100mm 1 om 1 mm
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> T2 EITHADESL KM FEEN € v & — et d h, 198653 AI6HE CldA v 54 »
DY TN A LT =5 PEREH Y R T LOBRT + X 7B IcHSs 1By v 7)) v 7
TS N/e, COYRFLTE IBHEEBIT 4+ 2RI hORHERT— TREXBL, £V 54
YOT = BRI R 7 AEHOT, OISy Y7 ) YIS T— 4 (B5E)
R 1ROV 7 v S THRT — S DREEIT - . BOME, BEEOY YT ) v s
BERAIE LTE A, E5, ERICITON GHIE, KAMES, 1982). 3 B16HLIME, I¥
Bk v R T LIIHIERRIIMENT S 2 7 4 (APE) ICEHFT L2 (BARS, 1988). D vz 5 AT
i, IESRIREOE T IB0BMOEN F -4 2 HVT, TOhSDAF 4 7 VEEBSEE L
TH Y7 )7L, BKT 1+ 27 IERL TV S, BB ARV — 5 ick 3BElIcE - T
AR O R R O B OHIRE O EBRICL 2 [E U ORMESET- 86T « 2 2 ICUsR
CREFSNTOS. i, BRMEIEEREEROFETIERL - (GEE, BHES, 1988).
AERHEICORER S N 7 — 5 OBEE(EN b APEIC £ >TiibN . 7— & ORAIDER &
LTI - BTEsllf - 7 L 4 — v B - SRARSLS 2. EROEBREICES VTR
WA 3 KHLAROHE R, HRZBORBERIL TS, BllF -2 13, 5 KkOLEXEM
WCTRBAIRD 7 — & H OE L TV 5. MBS /- 33 B0 MBEERR OB S NLR T & 7
&4 7+ MHIEL 7.
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HTRT. BEOBICEHED RO EREILS, BETX26065 50, ThlA
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X 5 (@)—mjic 1 F£OHRES O A EEES L CHNE (1 HOBEEWNR) %, K5Mm)ic
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pradian €5 L TOHARLTH 2. AN 6ICRTIR, X7 v 7RI Lizd T AIKIFE
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MEFHITEICL 2EEBRE 0 (K6 O JXEARBANE & RKNOSEMAE RO C &).
FELLE, B - (1985) 28BNz,

6 H2AB OFM¥EMOME (Mma=6.5) 15517 L TFA (CKR) I8\ TREHAZE
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fR L 7o ROMERESH RE SN TV 5.
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Table 3 Data—outage and offset correction time of tilt data, and their causes.

NOTATION :
(first column)

C ! offset Correction E

L : Lack of data

(over 3 hours only)

EW:23d12h-24d00h:LPC
NS:23d12h-24d04h:LPC

(following columns)
. Earthquake
T : Trouble

: the other

: Maintenance

! check and Adjustment of the instruments

. interruption of Power supply at each station

C: interruption of Power supply at NRCDP

! trouble of telemetry system

‘ replacement of data processing system at NRCDP,

(2) : experiment to evaluate effect of atmospheric
pressure on tilt
(3) : tiltmeter replacement and cabin reconstruction,
: the other
HKW SI1Z
EW:02d01h :CE
EW:05d23h :CE
EW:12d02h :CE
EW:14d13h-15d08h:LTL
NS:14d13h-15d08h:LTL
EW:29d06h CE
EW:04d06h :CE
EW:10d08h :CE
EW:17d16h-19d21h:LTL
NS:17d16 h-19d21h:LTL
EW:20d21h :CE
EW:25d11h-25d17h:LTL
NS:25d11h-25d17h:LTL
EW:02d17h :CE

EW:04d13h-04d20h:LTL
NS:04d13h-04d20h:LTL
NS:07d04h :CE

EW:07d05h :CE

EW:11d02h-11d09h:LTL
N§:11d02h-11d09h:LTL
EW:12d08h-12d13h:LTL
NS:12d08h-12d13h:LTL
EW:15d20h-17d11h:LTL
NS:15d20h-17d11h:LTL

EW:12d09h-12d15h:LP
NS:12d09h-12d15h:LP

EW:17d15h
EW:19d08h-19d15h:L (1)
NS:19d08h-19d14h:L (1)
EW:20d20h-22d09h:LTL
NS:20d20h-22d09h:LTL

EW:23d12h-23d18h:LPC
NS:23d12h-23d18h:LPC

EW:23d12h-23d18h:LPC
NS:23d12h-23d18h:LPC
EW:25d13h :CE
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4 EW:05d18h :CE
EW:13d06h-14d16h:LPC
NS:13d08h-14d19h:LPC

EW:16d03h :CE
EW:16d12h-17d10h:LTL
NS:16d12h-17d10h:LTL
N$:17d09h :CT
EW:19d13h :CE
EW:20d18h-22d15h:LTL
NS:20d18h-22d15h:LTL
5 EW:05d22h :CE
EW:12d06h :C
NS:12d06n :C
EW:27d13h :CE
6 EW:01d07h :CE
NS:03d20h-04d07h:LTL EW:03d22h-04d07h:LTL
EW:03d21h-04d07h:LTL NS:03d22h-04d07h:LTL
EW:07d23h :CE
EW:24d06h :CE
NS:24d11h :CE
EW:24d11h :CE EW:24d11h :CE
NS:24d11h :CE
EW:27d18h :CT
NS:27d18h :CT
EW:30d14h :CT
NS:30d15h :CT
7 NS:03d23h :C
EW:03d23h :C
NS:05d16h :CE
EW:05d16h :CE
EW:10d04h :CT
EW:10d04h :CT .
NS:10d04h :CT
EW:10d08h-12d16 h: L (2)
NS:10d08h-12d16h: L (2)
NS:11d14h :CT
EW:11d14h :CT
NS:18d09h-18d14h:sLTL
NS:19d07h-20d10h:LTL
EW:19d08h-20d10h:LTL
EW:27d11h-27d17h:LTL
8 EW:04d16h-06d09h: L (2)
NS:04d16h-06d09h:L(2)
EW:11d04h-11d10h:LTL
NS:11d04h-11d10h:LTL
9 EW:03d15h-03d18h:L(2)
NS:03d15h-03d18h:L(2)
NS:11d14h-12d09h:L
EW:13d16h :CT

EW:16d16h-19d19h:LTL
NS:16d16h-19d19h:LTL
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month MKB HKW S1Z
X 223t i i i1t it 1112ttt ittt it ittt it ittt i i i F R 22 2 2 2 R 2 R 2 2 ¢ 2
10 NS:05d17h-06d11h:L
NS:06d00h-06d11h:L
EW:07d14h-09d10h:LTL
NS:07d14h-09d10h:LTL
NS:11d16h :CT
EW:13d23h-14d0%h:LTL
N§:13d23h-14d09h:LTL
EW:16d21h :CT
NS:16d21h :CT
NS:19d21h-20d09%h:L
EW:20d01h-20d04 h:L
NS:24d04h :C
EW:29d09h :CT
NS:29d09h :CT
11 NS:22d09h :CE N§:22d09%h :CE
) EW:22d09h :CE EW:22d09h :CE
EW:30d21h :C
NS:30d21h :C
12 EW:15d04h :CT
NS:15d04h :CT
NS:30d09h :CE N§S:30d09h :CE
EW:30d09h :CE NS:30d09h :CE
month CMT NDZ 0KB
1 EW:22d10h-22d13h:LTL EW:22d10h-22d13h:LTL EW:22d10h-22d13h:LTL
NS:22d10h-22d13h:LTL NS:22d10h-22d13h:LTL NS:22d10h-22d13h:LTL
3 EW:23d12h-23d19h:LPC EW:23d12h-23d18h:LPC EW:23d12h-23d18h:LPC
NS:23d12h-23d18h:LPC NS:23d12h-23d18h:LPC NS:23d12h-23d18h:LPC
4 NS:14d08h-14d13h:LPC
10 EW:10d00h HI
11 EW:16d0%h :C
12 N§:30d09%h :CE
month OHS HDA JI2 SMD
1 EW:13d15h :CT
NS:13d15h :CT
NS:21d11h-21d14h:LTL
EW:29d06h :CE
3 EW:23d12h-23d18h:LPC EW:23d12h-23d20h:LPC EW:23d12h-23d18h:LPC EW:23d12h-23d18h:LPC

NS:23d12h-23d18h:LPC

NS:23d12h-23d18h:LPC

EW:23d13h :CT
NS:23d13h sCT
EW:23d19h :CT

NS:23d12h-23d18h:LPC

NS:23d12h-23d18h:LPC
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month oHs HDA JI1z SMD
4 EW:04d13h :C
EW:05d09h :CT
NS:05d09h :CT
NS:09d07h-09d13h:LTL
EW:09d1i2h :1CT
N§:09d12h :CT
NS:14d09h-14d12h:LPC
NS:15d22h :C
EW:15d22h :C
NS:21d03h :CT
EW:21d03h :CT
5 NS:07d16h :CT
NS:11d18h :CT
EW:11d18h :CT
EW:11d19h :CT
NS:11d19h :1CT
NS:29d10h :C
6 EW:02d10h-02d14h:LTL
NS:02d10h-02d14h:LTL
EW:03d21h-04d07h:LTL
NS:03d21h-04d07h:LTL
EW:24d11h :CE EW:24d12h :CE EW:24d11h :CE
NS:24d11h :CE NS:24d11h :CE NS:24d11h :CE
N§:25d03h :CE
8 EW:06d10h-06d18h: LA
NS:06d10h-06d18h:LA
EW:30d0S5h :C
NS:30d05h :C
EW:30d10h :CT
NS:30d10h :CT
9 NS:04d17h :C
EW:04d18h :C
EW:05d11h-05d16h: L (2)
NS:05d11h-05d16h:L(2)
EW:05d11h :CE
NS:05d11h :CE
NS:11d12h-12d09h:LTL
EW:11d21h :CE
EW:16d16h-19d19h: LTL
NS:16d16h-19d19h:LTL
10 NS:12d10h :CE
NS:12d13h :CE
NS:12d20h :CE
EW:12d21h :CE
EW:13d02h :CE
EW:13d08h :CE
NS:13d08h :CE
EW:13d19h s CE
NS:13d19h :CE
NS:15d23h :CE
EW:16d09h :CE
NS:16d09h :CE
EW:21d11h :C
EW:22d12h :CE
EW:23d14h :CE
N$:29d13 h-
12-24d20h:L(3)
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EW:29d14 h-
12-24d11h:L(3)

EW:30d18h :CT
NS:30d18h :CT
EW:31d10h :C
NS:31d10h :C
11 EW:14d19h :C
NS:14d19h :C
NS:19d09h :CT
EW:19d09h :CY
EW:19d09h :CT
EW:19d10h :CT
N§:19d15h :CT
EW:19d17h :CT
EW:21d17h :CE
NS:21d17h :CE
EW:21d20h :CE
EW:22d0%h - :CE EW:22d09h :CE
NS:22d09h : CE NS§:22d10h i CE NS:22d09h :CE
NS123d09h sCE
EW:23d09%h :CE
12 EW:03d22h 1 CE
NS:03d23h :CE
EW:15d04h :C
EW:21d02h :C
N§S:21d02h :C
N§:22d12h :CT
N§:22d15h :CT
EW:25d03h-25d08 h:LTL
N$:25d03h-25d08h:LTL
N§:30d09%h :CE NS:30d09h :CE NS:30d09h :CE
EW:30d09h :CE EW:30d09h :CE
month ENZ YMK AKW ASG
1 EW:09d14h-09d20h: LM
NS:09d14h-09d22h: LM
N§:09d23h :CT
EW:29d07h : CE
NS:29d07h :CE
2 NS:12d12h :CE
EW:12d13h :CE
EW:14d11h-21d01h: LA
NS:14d11h-21d02h: LA
NS:21d03h :CT
EW:21d13h :C
EW:22d00h :CT
3 EW:02d17h :CE
NS:02d17h :CE

EW:17d11h-19d13h:L (1)

NS§:17d11h-19d13h:L (1)

NS:21d07h-24d09h:LTL NS:21d08h-24d16h:LTL NS:21d06h-24d0%h:LTL

EW:21d08h-24d09%h:LTL EW:21d08h-24d15h:LTL EW:21d08h-24d0%h:LTL

EW:23d12h-23d18h:LPC h

NS:23d12h-23d18h:LPC
EW:27d13h-09d12h:LTL
NS:27d13h-09d12h:LTL
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4 EW:10d11h :CT
EW:14d08h-14d12h: LPC
NS:14d08h-14d12h:LPC NS:14d08h-15d21h:LTL

5 EW:11d20h :CT
NS:11d20h :CT
6 EW:14d23h :CE
NS:14d23h :CE
EW:24d12h :CE EW:24d11h :CE EW:24d11h :CE EW:24d12h :CE
NS:24d12h :CE N§S:24d11h :CE NS:24d12h ‘ :CE NS:24d12h :CE
7 N§S:04d08h :CE
N§:09d01h :CE
NS:31d20h c
9 EW:03d21h :C
NS:03d22h :C
N§S:29d08h :CE
EW:29d08h :CE
11 N§S:22d09h :CE
EW:29d07h :CE
N§:29d07h sCE
12 EW:19d11h :CT
NS:19d11h sCT
month 0SM CKR KTU CHS
1 EW:23d14h-23d18h:LA
N§S:23d14h-23d18h:LA
X :26d16h :CT
Y :26d16h :CT
2 X :04d06h :CE
Y :04d06h s CE
Y :12d12h :CE EW:12d13h :CE
X :12d13h :CE NS:12d14h :CE NS:12d12h :CE
3 X :02d17h :CE
Y :02d17h :CE
EW:15d02h-15d07h:LTL
N§:15d02h-15d07h:LTL
EW:19d08h-19d14h:L (1)
NS:19d08h-19d14h:L (1) NS:19d09h-19d13h:L (1)
EW:23d12h-23d18h:LPC X :23d12h-23d18h:LPC EW:23d12h-23d18h:LPC EW:23d12h-23d18h:LPC
NS:23d12h-23d18h:LPC Y :23d12h-23d18h:LPC NS:23d12h-23d18h:LPC NS:23d12h-23d18h:LPC
X :28d05h-28d08h:LP?
4 NS:14d08h-14d12h:LPC Y :14d0%h-14d12h:LPC NS:14d09h-14d12h:LPC
5 Y :07d19h :CE
X :07d19h :CE
EW:12d00h :CT
N$S:12d00h :CT
Y :30d08h :CE
X :30d08h :CE
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month 0SM CKR KTU CHS
========::::::==================2========================================SS=================
6 EW:16d22h 1 CE
NS:16d23h :CE
EW:24d11h :CE Y :24d11h :CE  EW:24d11h :CE
NS:24d11h :CE X :24d12h :CE  EW:24d11h :CE
NS:24d11h s CE
NS:24d11h s CE
EW:25d03h :CE Y :25d03h :CE  EW:25d03h :CE
NS:25d03h :CE X :25d03h :tCE  NS:25d03h :CE
NS:28d08h :CE
EW:28d08h :CE
7 X :04d08h :CE
Y :04d08h s CE
8 X :17d19h :CE
Y :17d19h :CE
9 EW:02d20h :CT
N$:02d20h :CT
X :29d08h :CE
Y :29d08h :CE
11 Y :21d17h :CE
X :121d17h :CE
X :21d19h : CE
Y :21d19h : CE
X :22d08h :CE
X :22d09h :CE EW:22d09h :CE
NS:22d0%h : CE
X :22d11h :CE
Y :23d00h : CE
X :123d00h : CE
12 Y :02400h :CE
X :02d00h :CE
X :30d09h :CE
Y :30d09h :CE
month FCH IWT SHM
1 29d18h:REINSTALLATION
X :04d20h :C
Y :04d20h :C
2 :06d14h-06d18h: L

X

X :112d10h-12d13h:LTL
Y :212d10h-12d13h:LTL
X
X

:12d12h s CE
:21d14h :C
X 224d23h :C
Y 224d23h :C
X :27d11h :CT
Y :27d12h :CT
3 X :23d12h-23d18h:LPC X :23d12h-23d18h:LPC X :23d12h-23d18h:LPC
Y :23d12h-23d18h:LPC Y :23d12h-23d18h:LPC Y :23d12h-23d18h:LPC
X :28d13h :CE
Y :28d13h :CE

— 15 J—
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month FCH IwT SHM
4 X :13d01h :C
Y :13d01h :C
Y :14d08h-14d12h:LPC
Y :17d19h :C
Y :19d13h-19d21h:LTL
X :119d14h-19d22h:LTL
X :29d03h-07d14h:LTL
Y :29d04h-07d14h:LTL
5 X :21d00h-21d07h:LTL
Y :21d01h-21d06h:LTL
X :25d13h-28d10h:LTL
Y :25d13h-28d10h:LTL
6 X :24d10h-25d19h:L
Y :24d10h-25d10h:L
X :24d12h :CE
X :24d12h :CE
Y :24d12h :CE
Y :24d12h :CE
8 X :15d01h :C
Y :15d01h :C
9 X :12d04h :C
Y :12d04h :C
X :20d12h :CE
Y :20d12h :CE
10 X :12d03h :C
Y :12d03h :C
11 Y :11d15h-19d13h:L
X $15d15h :CE
Y :15d15h :CE
Y :19d14h sCT
Y :19d14h :CT
Y :20d09%h :CT
Y :20d09h :CT
Y :22d09h :CE
X :22d10h-23d03h:L
12 :05d14h :C

X
Y :05d14h :C
Y :09d17h-14d01h:LTL
Y :14d09h-14d14h:LTL
:20d02h-25d08h:L
:20d03h-24d23 h:t
:24d22h :CT
:124d23h :CT
:24d23h :CT

< X > < >

Y :21d20h :CE
X :24d14h-24d20h:L
Y :24d14h-24d20h:L
Y :24d20h :CT
X :24d20h :CT
Y :30d09h :CE
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*4 HROEBIC L 2RI 2R 7 v 7°
Table 4 Coseismic tilt steps.

(+:N,EC or X,Y) ground down; unit: micro-radian) (x: after NRCDP)

JST Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
JAN 2 0 57 S1Z2 EW -0.02 2.5 CENTRAL SHIZUOKA PREF
JAN 5 22 0 S1Z EW -0.02 3.2 AKAISHI MOUNTAINS REG
JAN 12 1 17 SI1Z EW -0.05 (1.9 35.109N 137.973E 17.2KM)x
JAN 29 5 14 SI172 EW -0.05 4.1 NEAR 1ZU-0OSHIMA ISLAND
SMD EW 0.15
AKW EW 0.20
AKW NS 0.22
FEB 4 5 47 CKR X -0.22 6.9 W OFF OGASAWARA
CKR Y 0.11
S1Z EW -0.02
FEB 10 7 38 S1Z EW -0.02 3.8 HAMANAKO LAKE REGION
FEB 12 11 59 AKW NS 0.04 6.1 E OFF IBARAKI PREF
CHS NS 0.07
CKR Y 0.11
IWT X 443
AKW EW 0.04
CKR X -0.18
KTU EW -0.02
KTU N§ -0.26
FEB 20 20 13 SI1Z EW -0.04 2.8 CENTRAL SHIZUOKA PREF
MAR 2 16 9 AKW EW 0.03 6.0 E OFF MIYAGI PREF
AKW NS -0.04
CKR X -0.15
CKR Y 0.09
S17 EW -0.05
MAR 7 3 25 HKW NS -0.07 4.9 WESTERN NAGANO PREF
HKW EW 0.26
MAR 17 14 37 SI1Z EW -0.05 3.7 EASTERN YAMANASHI PREF
MAR 25 13 0 S12 EW -0.03 5.2 WESTERN FUKUSHIMA PREF
MAR 28 13 34 IWY X -0.03 (1.5 34.988N 139.249FE 13.6KM)x
IWT Y 0.03
APR 5 18 52 SI1Z EW -0.05 2.6 CENTRAL SHIZUOKA PREF
APR 16 3 11 SI1Z EW -0.04 3.1 SW SHIZUOKA PREF
APR 19 13 1 SIZ EW -0.03 4.0 CENTRAL AICHI PREF
MAY 5 22 27 S1Z EW ~0.03 4.9 E OFF FUKUSHIMA PREF
MAY 7 19 55 CKR Y 0.16 3.5 SOUTHERN BOSO PENINSULA
CKR X -0.28
MAY 27 13 22 S12 EW -0.03 2.4 CENTRAL SHIZUOKA PREF
MAY 30 8 32 CKR Y 0.12 4.2 SE OFF BOSO PENINSULA
CKR X -0.21
JUN 1 7 25 S1Z2 EW -0.02 2.5 CENTRAL SHIZUOKA PREF
JUN 7 23 20 SIZ EW -0.03 2.8 CENTRAL SH1ZUOKA PREF
JUN 14 23 19 AKYW EW -0.05 3.6 EASTERN YAMANASHI PREF
AKW NS 0.08
JUN 16 22 58 CHS EW 0.02 4.2 NEAR CHOSHI CITY
CHS NS 0.03
JUN 24 6 1 S1Z EW -0.02 3.5 EAST OFF FUKUSHIMA PREF
JUN 24 11 53 JIZ NS 0.10 6.5 SE OFF BOSO PENINSULA
OSM NS 0.23
SIZ NS 0.02
SMD EW 0.75
AKW EW 0.11
HDA EW 0.03
HDA NS 0.07
HKW EW 0.04
HKW NS -0.01
KTU EW 0.19
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JsT Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
KTU EW 0.19
OSM EW -0.59
S12 EW -0.21
SMD NS 0.24
YMK NS -0.25
CKR Y 3.54
KTU NS 3.28
KTU NS 3.28
YMK EW -0.02
AKW NS 0.30
JI1Z EW -0.50
SHM X -0.06
SHM X -0.06
ENZ EW 0.05
ENZ NS 0.02
JUN 25 3 45 CKR X -0.12 5.1 SE OFF BOSO PENINSULA
SMD EW 0.43
0KB NS -0.02
OHS EW 0.20
IWT Y 0.10
OSM EW -0.06
0SM NS -0.08
JIZ NS -0.05
KTU EW -0.03
KTU NS -0.13
CKR Y 0.07
JUN 28 8 8 KTU NS -0.06 4.5 SE OFF BOSO PENINSULA
KTU EW -0.02
JUL 4 8 28 CKR X -0.04 4.9 EASTERN SAITAMA PREF
CKR Y 0.04
YMK NS -0.02
JUL 5 16 16 SIZ NS 0.06 2.8 CENTRAL SHIZUOKA PREF
SIZ EW 0.11
AUG 17 19 54 CKR X -0.27 4.7 FAR S OFF BOSO PENINSULA
CKR Y 0.16
SEP S5 11 23 OHS EW -0.56 2.0 EASTERN NAGANO PREF
OHS NS -0.21
SEP 11 21 46 SMD EW -0.09 3.9 NEAR IZU-OSHIMA ISLANDS
SEP 20 12 4 IWT X -0.03 5.0 NORTHERN IBARAKI PREF
1wT Y 0.06
SEP 29 8 17 AKW NS 0.05 4.2 SOUTHERN BOSO PENINSULA -
CKR X -0.14
CKR Y 0.08
AKW EW -0.04
0CT 12 10 9 JIZ NS -0.02 2.1 E OFF IZU PENINSULA
OCT 12 13 40 . JIZ NS 0.02 3.2 E OFF IZU PENINSULA
0CT 12 20 30 JIZ NS 0.05 3.8 E OFF IZU PENINSULA
0CT 12 21 49 JI1Z EW -0.05 2.9 E OFF IZU PENINSULA
oCT 13 2 37 JizZ EW - 0.36 (1.5 34.949N 139.214E 12.9KM)x
0CT 13 8 33 JIZ EW -0.18 4.1 E OFF IZU PENINSULA
JI1Z NS -0.03
0CT 13 19 28 SMD EW -0.25 2.3 E OFF IZU PENINSULA
SMD NS -0.07
0CT 15 23 34 JI1Z NS 0.02 (2.4 37.917N 141.472E 35.0KM)x
0CT 16 9 56 J1Z EW -0.06 3.1 E OFF IZU PENINSULA
JI1Z NS -0.05
0CT 23 14 38 J1Z EW 0.03 3.3 E OFF 1ZU PENINSULA
NOV 15 15 6 IWT X -0.02 5.0 E OFF IBARAKI PREF
IWT Y 0.05
NOV 21 17 11 CKR Y 0.37 NEAR IZU-OSHIMA ISLAND
CKR X -0.54
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JST Station Comp. Tilt Step Earthquake (JMA)
mon d h m MAG region
NOV 21 17 27 SMD EW 0.22 4.5 NEAR IZU-OSHIMA ISLAND
SMD NS -0.04
NOV 21 19 31 CKR X -0.04 NEAR IZU-OSHIMA ISLAND
CKR Y 0.02
NOV 21 20 42 SMD EW -0.12 4.1 NEAR IZU-OSHIMA ISLAND
NOV 22 7 59 CKR X -0.02 4.6 NEAR NIIJIMA ISLAND
NOV 22 9 41 HKW NS -0.01 6.0 NEAR NIIJIMA ISLAND
SI1Z NS -0.18
YMK N§ -0.07 OR NEAR IZU-OSHIMA ISLAND
KTU EW 0.14
SMD EW -0.09
HKW EW 0.03
FCH Y 0.22
KTU NS -0.28
CKR X -0.04
OHS EW 0.05
OHS NS 0.07
SIZ EW -0.22
SMD NS -0.05
HDA NS -0.04
NOV 22 11 46 CKR X -0.03 4.0 NEAR IZU-QSHIMA ISLAND
NOV 23 0 39 CKR Y 0.02 4.0 NEAR IZU-OSHIMA ISLAND
CKR X -0.04
NOV 23 9 25 SMD NS -0.05 3.0 NEAR IZU-OSHIMA ISLAND
SMD EW -0.17
NOV 29 7 29 AKW EW -0.05 5.8 E OFF IBARAKI PREF
AKW NS 0.07
DEC 2 0 28 CKR Y 0.05 SOUTHERN BOSO PENINSULA
CKR X -0.07
DEC 21 20 38 WY v 0.04 (1.4 35.965N 139.754E 30.8KM)x
DEC 30 9 38 HDA NS ~0.04 5.9 NORTHERN NAGANO PREF
HKW NS -0.07
CKR X -0.13
HKW EW 0.25
CKR ¥ 0.09
SIZ NS 0.06
SI1Z NS 0.06
OHS NS 0.07
SMD NS 0.10
SMD EW 0.43
OKB NS -0.02
OHS EW 0.20
IWT Y 0.10
#*5 HERZEkOFY 7 B

Table 5 Drifts of observed tilt changes.

(+2N(X),ECY) down. Unit:micro-radian/year.)

station component

NS (X) EWCY)
MKB 0.0 -1.1 YMK -0.1 ~1.6
HKW -0.1 +0.3 AKW +0.4 0.0
8127 -1.9 +1.0 “ASG +0.4 -1.3
CMT -0.8 -0.1 0OSM +56.2 +115.3
NDZ +1.6 +0.9 CKR +6.0 -0.1
0KB 4.4 +2.2 KTU +3.2 +0.2
0HS -1.9 +2.1 CHS -0.1 +0.2
HDA -0.6 -0.7 FCH +10.3 +13.2
JI1z7 +2.4 -0.9 IWT +44 .9 +18.0
SMD -2.6 -2.3 SHM +1.8 +2.1
ENZ -1.1 +0.7
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1986
comP. START JAN ,FEB,MAR , APR  MAY , JUN , JUL , AUG ,SEP , OCT , NOV ,DEC
MKB NS FEB 1981 ] EREEE
MKB EW  FEB 1381 ] g1
MKB T JAN 1982
MKB_RI JAN_ 1982 gl
HKH NS MAR 1982 1 CEL] 0B [ BE 81
HKW EW  MAR 1982 1 811 18 HE 1 B11 81
HKW T MAR 1982
HKW A1 HAR 1982 8 18 ] I
51Z NS HAR 1981 T 1
SIZ EW  MAR 1981 1 1
SIZ T JAN 1982
stz RI __ DEC 1981
CHT NS MAY 1978 1
CMT ENW MAY 1978 1
cHT T MAY 1978 1 [
CHMT_RI___ MAY 1978
NDZ NS HMAY 1978 ]
NDZ EW MAY 1978 1
NDZ T MAY 1978 ] gl
INDZ_ B MAY 1978 1 1
0KB~ NS MAY 1978 1 [
0KB EW  MAY 1978 |
0KB T MAY 1978 I |
OHS NS MAR 1984 1 ]
OHS EW  MAR 1984 i 8
OHS T MAR 1984 1
OHS RI___ MAR 1984 g
HOA NS MAR 1984 T ]
HDA EW  MAR 1984 I 1
HDA T MAR 1984 1
HDA R MAR 1984
J17 NS FEB 1979 1 1 =
JIZ EW FEB 1879 | 1 =]
Jiz T JAN 1982 1
iz B FEB 1979 1 i
|JI2_RI___ MAR 1982 1 EBee——1
SHO NS MAR 1982 [ ]
SMD EMW  MAR 1982 1 ]
SHD T MAR 1982
SMD_RI___FEB 1983 1
ENZ NS 0CT 1978 ]
ENZ EW  OCT 1979 1
ENZ T JAN 1982 1
ENZ RI JAN 1983
YHK NS MAR 1984 [E==1
TMK EW  HAR 1984 EE= |
YHK T MAR 1984 B
YMK RI___ MAR 1984 =]
AKH NS HAR 1983 [ 1 =] F] ]
AKH EW  MAR 1983 | 1 = 8
AKH T MAR 1983 |
|AKH RI___ MAR 1983 =]
ASG NS OCT 1979 [E]
ASG EMW AUG 1879 8
ASG T JAN 1982 1
ASG RI_ JUL 1980 B
GSM NS MAR 1983 1 T 1
OSM EW  MAR 1983 1 i
asM T MAR 1983 1 ]
OSM_RI _ MAR 1983
CKA™ X DEC 1966 1
CKR Y DEC 1986 1
CKR B MAY 1986 ———
CKA_RI___ 0OCT 1985 {I 1 e
KTU NS HMAR 1983 1
KTU EHW  MAR 1983 1
KTU T MAR 1983
KTU RI___ MAR 1981
CHS NS APR 1380 H
CHS EW  APR 1980 |
CHS T JAN 1982 1o 1 1M HD o0
CHS _RI JAN 1983
FCH X AUG 1981 | | B
FCH Y AUG 1881 1 a8
FCH T JAN 1982
FCH B APR 1983 1 | 1l
T X AUG 1979 = [ 1 (=G [
[NT Y AUG 1978 == 1 1 =2 18 = |
INT T JAN 1982 1
SHM X AUG 1979 1
SHH Y AUG 1979 ! 1 =
SHM T JAN 1982 I
T T T T T T T T T
Ess====——=: DATA-OUTAGE
m4 X M OB

Fig.4 Data—outages over 3 hours.
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Fig.5 Daily means of the crustal tilt data.
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(S1Z), Chikamata (CMT), Nodazawa (NDZ), Okabe (OKB) and daily precipitation
at Chikamata (CMT).
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Symbols at the tilt curves have the same meanings of table 4.
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(d) EW-—component of crustal tilt at Ohsuka (OIS), Heda (HDA), Shimoda (SMD) and
the daily precipitation at Heda (HDA).
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() NS and EW components of crustal tilt at Nakaizu (JIZ) and the daily precipitation
at Nakaizu (JIZ).
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(f) NS—component of crustal tilt at Enzan (ENZ), Yamakita (YMK), Aikawa (AKW),
Minamiasigara (ASG) and the daily precipitation at Minamiasigara (ASG).
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18686/01/01 00: 00 - 19868/02/01 00: 00

L1 1 1 L1 1 1 | I | | | | T l 1 11 1 !

50mm Prec.

l L I LI | | I bl I | | I IR L I

S 10 15 20 25 31
JAN

ENZEW

YHKEK

AKHEW

ASGEW

ASGR

(8) #ly (ENZ) « hdt (YMK) « ZJil (AKW) - BHEW (ASG) DEFIEWRK 5y & FEM (ASG)

DHBE

(g) EW—component of crustal tilt at Enzan (ENZ), Yamakita (YMK), Aikawa (AKW),

Minamiasigara (ASG) and the daily precipitation at Minamiasigara (ASG).
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l* radian

N, E(X, Ylsround douwn

50mm Prec.

PiRMFEIRTZI R 51335 198943 A

TILT-EW  ENZ YMK AKW ASG

1886702701 00:00 - 1886/03/01 00:00

| 1 1111 I | - ] 1 1 |

AN A A AAAAN A

AW A AN

CE

|

”Wﬁmmmhﬂﬁawwwﬂ T

— 108 —

ENZEW

YHHKEH

AKHEW

ASGEUW

ASGR



Ns, E(Xs Yleround down

>

l* radian

1

50mm Prec.
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50mm Prec.

B RBESINMZE R 551335 19894E3 A

TILT-EW ENZ YMK AKW ASG

1986704701 00:00 - 1888705701 00: 00

I 1 111 l 1111 I 1 11 I 1 1 1 1 | I I I 1 1 1 1 |

M

PC

AAAAANVWINN AA A

ENZEW

YHKENW

AKKHEHU

. ASGEH

ASGR

— 110 —
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Il* radian

N, E(X, Ylsround douwn
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N, E(X, Ylground douwn
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I1* radian

N, E(Xs Ylground doun

50mm Prec.
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1* radian
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l* radian

N, E(Xs Y)ground douwn

50mm PTec.
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1886/01/01 00: 00 - 1888/02/01 0O0: 00
N O N N U T N U O N O N I N N N N N A N N N T T
W‘.
Vi
Cr
I R , R I LI I L | T T | T T T l
5 10 15 20 25 31
JAN

(h) T8 (CKR) - B/ (KTU) - $kF (CHS) DERINSE S & B (KTU) o H st
(h) NS (X)—component of crustal tilt at Chikura (CKR), Katsuura (KTU), Chohshi

(CHS) and the daily precipitation at Katsuura (KTU).
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l* radian
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1% radian
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l* radian
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1* radian

N, E(X, Yleround douwn
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(i) F& (CKR) - Bl (KTU) - $kF (CHS) OEFIEWES Bl (KTU) OHRE
(i) EW (Y)—component of crustal tilt at Chikura (CKR), Katsuura (KTU), Chohshi
(CHS) and daily precipitation at Katsuura (KTU).
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l* radian

N, E(X, Yleround douwn
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1* radian

N, E(Xs Y)eround down
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N, E(Xs Yloround down

50mm Prec.

19864 IR AR BRI DRI L — BADT « BSH « KA » LIAK - 1k

TILT-EH(Y)

|II|I|IIIIIIII[III

CKR KTU CHS

19868/07/01 00: 00 - 1886/08/01 00: 00

|

I | l 1

" CKRY

KTUEHW

"~ CHSEMW

KTUR

|l||l||!ll
5

Illllllll

10 15
JUL

— 137 —

Illlllllllll
20 25 31



B MR BNBIZIEE 581335 1989453 A

TILT-EW(Y) CKR KTU CHS

1866/08/01 00:00 - 1886/09/01 00: DO
llllllllllllllllllllIIIIIIILII

-l
© CE
o l
© CKRY
<
1. i
=
]
—
3
@)
O } .
;:
:S .
O
[
0)]
>——— o
5 CHSEM
L]
Z ]
O
- u-) e
-
(11
=
=
(6] .
LN -| R KTUR
- '|III|lllllllllIIIIIIIIIIIIIIII
5 10 15 20 25 31
AUG

— 138 —
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l* radian
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1* radian

N, E(X; Ylground douwn

-
1
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(i) NS and EW components of crustal tilt at Ohshima (OSM) and daily precipitation

at Ohshima (OSM).
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l* radian
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50mm Prec.

'——-—’

50mm PTec.

I—D

. l . 1l L. .| mken
|| ' ] | L. | HKHR
II l ] 1! ] SIZA
ll | ] ll | CHTR
||||||||||||||||||||1[|||||||||
5 10 15 20 25 31
NAR
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PR MEENB LBk 381335 19894E3 A

PRECIP. MKB HKW SIZ CMT

1866/04/01 00:00 - 18868/05/01 0DO: DO
IIILI'II_IJIlllllllllllllll'

50mm Prec.

l——-b

50mm Prec.

[—-)

50mm Prec.

r——’-

50mm Prec.

r——>

1 . ! MKBR
I : - ' 1 L1 HKWA
: l : l . _ I , | L a1 SIZA
_ l _ | . I | _l 1 L CMTR
AL LN L L L L I L I L
5 10 15 20 25 30
APR
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19864 B ARFHELAE R SE — BA « BH « KAR « IIA - £k

50mm Prec.

r——’

50mm Prec.

r—-——>

50mm Prec.

I—)

50mm Prec.

MKEBR

HKHA

SIZA

CMTA

PRECI1P. MKB HKW SIZ CMT
1988705701 00:00 - 1986/06/01 0O0: 00
I | I I 1t | I | | .| I | 1 1 1 1
i l 1 1 l l |
Ill I 1 |ll ||
[ | l .II ll
lll ' || lll ,I
I | L I 1T 171 I L I LI I 1T T LR I
5 10 15 20 25 3
NAY
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BERMEERDTER 51335 198943 H

PRECIP. MKB HKW SIZ CMT

1886/,06/01 00: 00 - 1886/07/01 00: 00
IlllllllllI|ll|||ll|l|l|||ll

50mm PTec.

,—-)'

50mm Prec.

r——-—)

50mm PTrec.

r——)

50mm PTrec.

I—-—D

. ‘ I . L I | MKBA

| N I HKWA

11 . 1 1 | l SIZR
| R l 1T 11 | 1T | F 1T 11 | | L l | LA I
S 10 15 20 25 30

JUN
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1986 MR AR R — BAD « BH « KAMR « LA « ki

PRECIP. MKB HKW SIZ CMT

1886/07/01 00: 00 - 19868/08/01 0O0: 00
|IIIIIIIJIIIIII|IIIIIIIIIIIIII

50mm PTrec.

r—-——’

50mm Prec.

r——b

50mm Prec.

r-—’

50mm PTrec.

r—-’-

I l . 1 1 HKBA

I I llll’.llll HKHA

I ' IIIII* ! ' SIZA

' Illlllll. l CHTR

|||ll|ll|l|Illllllllllllfllllll

S 10 15 20 25 31
JUL
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BRBEBINBTFIER 561335 1989%E3 A

PRECIP. MKB HKW SIZ CMT

1986708701 00: 00 - 1888/09/01 00: DO
| { I I I | L1 1 l P11 11

50mm Prec.

l——b

I - MKBR

50mm Prec.

[—>

L P 1 l 1 HKKR

50mm Prec.

r———’

| SIZA

50mm Prec.

R

l , [ CHMTR

AUG
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1986 MR MR M EDR B — BAOT « BH « KA « 1A « 1

PRECIP. MKB HKW SIZ CMT

1886/09/01 00:00 - 1986/10/01 0O0: 00
llllllllllllllllllllllllll

50mm Prec.

r——-—>

50mm Prec.

r—-——)

50mm Prec.

'———>

50mm Prec.

II , . L1 1 MKBA
1 1 . Ill..n v HKWA
Il l s | N S[ZA
| ] l l|| | | v CHTR
IIIIIIIIIII]IIIIIIIIIIIIIIII'
5 10 15 20 25 30
SEP

— 211 —



BB BT R 551335 198943 A

PRECIP. MKB HKW SIZ CMT

Ill]lllll

1866/10/01 00: 00 - 1886/11/01 00: 00
| | Lt 1 1.1

50mm Prec.

I——’

] MKBR

S50mm Prec.

r-—-F

HKWA

50mm Prec.

'—-D'

- SIZR

50mm Prec.

r—-’

I CHIA

S

10 15
ocT
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1986 F HIBR AR BIRIERIE — BIO « BH « KRR « 1LF « ik

PRECI1P. MKB HKW SIZ CMT

1886/11/01 00: 0D - 1886/12/01 DO:00
II]II[IIII'IIIIllllllllllllll

Q

(D)

[

o

=

=

il

LN 1 MXBR
@)

(D)

-

(1

&=

e

|

LNy . 1 | HKWA
O

(D)

S

o

=

e v

A

L 1 [ SIZA
O

(D)

-

(1

=

=

A

LD 1 | CHTR

‘IIIIIIIIIIIllllllllllllllll
5 10 15 20 25 30
NOV
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R BEEINDISEERE 1335 1989423 A

PRECIP. MKB HKW SIZ CHT

1886/12/701 00: 00 - 1886/12/31 23: 00
S SN NN VUNON JURR FOU J NON NE Y U JU ISU ANU 1O A J U S T S

50mm Prec.

'——)-

50mm Prec.

r——-’

50mm Prec.

]—)-

50mm Prec.

I—b

I 1 | . P 2 HKBAR
I I I L HKUA
| ' | L || sizn
. v ; [ = L | cnin
I||'~||"llllllrllllllvllllll UL L
10 15 20 25 31
DEC
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19865 MR IR BRI R — BAO « BH « KASR « LA - 15

PRECIP. OHS HDA JIZ SMO

: 1986/01/01 00: 00 - 1966/02/01 00: 00
l I O | I L1 11 | I | | .| [ - N . T

50mm Prec.

r—‘—-—’

50mm Prec.

r———-’

50mm Prec.

r—>

50mm Prec.

l-—>

| , OHSA

| HDAR

' N JIZA

I 2 L SHDA

' | I O | i I I | LI i LI l’[ L l‘

S 10 15 20 25 3l
JAN
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PR BE BT 581335 19894F3 A

PRECI1P. OHS HDA JIZ SHO

1866/,02/701 00: 00 - 18686/03/01 0O0:0C
IIIIIIIIIIIlllllllllllllllll

50mm PTrec.

l—’

50mm Prec.

r—-—.

50mm Prec.

|———>

S50mm Prec.

L | OHSA

1 ] HDAR

L1 o ; JIZR

o | SHDA
Il.llllllll]llrlIllllll‘]l'l"l

S 10 15 20 25 28
FEB '
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1986F HBHERHB AR — B « BH « KA - 1A - itk

PRECIP. OHS HDA JIZ SMD

_ 1886/03/01 00: 00 ~ 1886/04/01 00: 00
III|I||ll_|]|ll||llll|l|lllllll

S50mm Prec.

r—>

50mm Prec.

r—b

50mm Prec.

r——)

50mm Prec.

r—-—’

L1 | . ) | 1 .| ousn
[ ] | ) ! || HDAR
II ll l l| lluJ[Zﬂ
| | L. L | 1| suon
IllllllllllllllIIlllIll'lIllll‘ll
5 10 15 20 25 31
MAR
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50mm Prec.

l—’

50mm Prec.

!

S50mm Prec.

I-—-——’

B KBl EaiT AL R 581335 19894E3 A

PRECIP. OHS HDA JIZ SMD

1986/04/01 00:00 - 1988/05/01 00: DO

Illlllllllllllllllll||IlIlL

50mm Prec.

r———.

I I ! - 1 — OHSA
| , . | - . HDAR
1 I 'Il L. |z
- 1 I . l | I | 1 | SHDR
l LB I LR L I | L LR | L L I | L I | LI l-l
5 10 15 20 25 30
APR
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19864 MR R BRI SR — BACT « BH « RALR « 1A » HE

PRECIP.  OHS HDA JIZ SND

1986/05/01 00:00 - 1988/06/01 0O0: DO

50mm Prec.

l—-——)-

50mm Prec.

l—b

50mm Prec.

I_-—>

50mm Prec.

r—.'

llllllllllIlllllllllllllllllrl

L .|.I A . ~ Il'uusn

P l ’. l 1 —| HDAR

L. l I ] . . | JIZR

1 L ] ) ‘ l .| snom

1
[ I I | I R | T T 11 | I | T 11 I T T T 7171 |
5 10 15 20 25 31
MAY
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PR EETR A B 1335 198943 A

PREC1P. OHS HDA JIZ SMD

1986/06/01 00: 0D - 1886/07/01 00: 00
IIIIIIlII|I|Il|IIIl|IIIIIIIII

50mm Prec.

r——-.

50mm PTec.

[—>

50mm Prec.

r———>

50mm PTec.

[——’

| |1 1. L 1| onsn

- [ : - i HDAR

L 1 1 A T || JIZR

; Lt ; I ] . . R I I SHDA

UL IR L I L IR L L
I I I I I I
5 10 15 20 25 30
JUN
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19865 MR ARHERI RS — B0 - BH « KRR » 1LA « (k5

PRECIP. OHS HDA JIZ SMD

1886/07/01 00: 0D - 1886/08/01 0O: 00
IllllllllIlllllllllllllllll

50mm Prec.

r———>

50mm Prec.

r——’

50mm Prec.

l———)

50mm Prec.

E—*

I .||l...|-. OHSA
l | 1] ‘. L : HDAR
1. l "ll o JIZR
I. |II|.I| | SHOR
l""l""l""|""|””|"'”|
5 10 15 20 25 31
JuL
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B RBEDON S ER 551335 198943 H

PRECIP. OHS HDA JIZ SMD

a 1886/08/01 00: 00 - 1886/09/01 00: 0O
,| N RN N I T N O T O T Y O A O B B I

50mm Prec.

1

50mm Prec.

P—

50mm Prec.

l—-——’

r———)

S50mm prec.

| [ OHSR

1, . , ! HDAR

A l JIZR

— ’ — : : 1 I_l SMDA
ll T I T 1 11T r-rr 17T trri LI L I 1T 1T 1T 11 l
5 10 15 20 25 31

AUG
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1986 MR ERHETRIERISE — BT « B « KRR « (LK - i

PRECIP. OHS HDA JIZ SMD

: 18686/09/01 00: 00 - 1986/10/01 00: 00
IIII||I|IIlIIIIIllIllIIlII

50mm Prec.

|—>

50mm Prec.

r———’

50mm Prec.

'—>

50mm Prec.

r---—-)

l I . | 1 OHSA
I | . —— 1y \ HDAR
I P T e .| JrzA
] , I . SHDA
I 1 I’I L | I LI | BRI LI Il
5 10 15 20 25 30
SEP
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PERH BT EEE 551335 19894 3 A

PRECIP. OHS HOA JIZ SHMD

. 1866/10/01 00: 00 -~ 1886/11/01 00:00
lllllllllll]lllIlllllllllllllll

O
Q
¢
o
=
=
CJL |
N | I OHSR
O
(D]
“
0.
=
£
C)T_ |
Tl . 1 HDAR
O
(b}
<
(1
=
t =
C)T-I
wld L ; 1 JIZA
O
(D]
¢«
0.
=
&
caI_l
LN . l - I SMDA
|||l|‘ll_lllllllllllllllllllllll
5 - 10 15 20 25 31
ocT
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19864 HIBERVETRIZIIHE — BT « B « AKUR « 1A « 67

PRECIP. OHS HDA JIZ SND

. 1886/11/01 00: 00 - 1886/12/01 0O0: 00
) |vl L1 1 L1 L1 I I - l | | L1 1 l.l 1 1 1 1 l

50mm Prec. 50mm pPrec. 50mm Prec.

50mm Prec.

1 . . - DHSA
T_ . I L 'HDAR
T_ | J1zn
1 | L1 SHOR
lllfl|-|~llllllll-l LR LR | LD
5 10 15 20 25 30
NOV
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B KRBT ER 551335 19894E 3 A

- PRECIP. . OHS HDA JIZ SMDO

. . 1886/12/01 00: 00 - 1886/12/31 23:00
I»IlllIIlIIIIl'lI!IIlIlIlIlJ‘lII

)
(D]
-
(11
=
=
il
LN . L | 1| OHSR
O
(B
-
0
=
=
il
D) L1 . L 1 . 1.| HDAR
O
(D)
g_:
.
=
=
el
-, LN l 1_| JIZA
Q
(D)
-
0.
=
=
(] i
LM | 1 l’ 1 i I | SMDR
"l'l,lll l'llll‘_llr’ll'llll‘lIII'II | LR L
5 10 - 15 .. 20 25 31
DEC

— 226 —



1986EF HBR AR EDEI SR — BADI « BHT « KL « (LA - 1k

PRECIP. ENZ YMK AKW ASG

1986/01/01 00:00 - 1966/02/01 00:00
-IlllllllllvllllllllrlIlllllllll

50mm Prec.

r—-—’

50mm Prec.

l———b

50mm Prec.

r——D-

50mm Prec.

l—-—»

ENZA

] - . YHKA
1 » ' : - Akun
| _ . . - : ASGR

Iqlllkl'l‘llllylrl'll T T T T T T T 7T T T T T
5 10 15 20 - 25 31
JAN
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BEK PR ERDIRERL 551335 198043 A

. PRECIP.  ENZ YMK AKHW ASG

e 1966/02/01 00: 00 - 1886/03/01 00:00
Illll\llvllllll_l_lllrlllllll_l‘llll‘

50mm Prec.

S0mm Prec.

r—-P

50mm Prec.

r—)

50mm Prec.

J——-—D

- o ENZR

— , THKA
| | AxuA
! — ASGR

]‘I.I'I>l7]>l l"lVl‘v ‘l‘l l“'I'I i ‘I‘l i l"l ¥ l‘l. | ll l :
5 10 15 20 25 - 28
FEB
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1986 HIBHAFHBIIIERISR — BO - BH « KRR « LA - ok

~ PRECIP. .

ENZ YMK AKH ASG

1886/03/01 00: 00 - 1986/04/01 00: 00

50mm Prec..

50mm Prec.

S0mm Prec.

50mm Prec.

|IIIII‘IJIIIII]IIllllllll:ll.lllllI

t — | L L | L ENZR
L—. T IR 11 | rura
T- N L L1 [ 1 _ | | AKHR
I- —_— ll . ,-AI" - | 1 1 .| scA
I | R B D D L B § l,l"l"l 1 l"l'.l:'i,l T l F 1 11 I’-| | I L] |‘|
5 10 15 20 25 31
MAR
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BiRMFEBNDTF G 551335 198043 A

PRECIP. ENZ YMK AKW ASG

: 19686/04/01 00: 00 - 1886/05/01 00:00
.l 1 1 1 1 I 1.t 11 l | I I | . . 1 1 1 1 do 111 L

50mm PTrec.

r—-—)

S0mm Prec.

I—’-

50mm Prec.

r———)

50mm Prec.

l—)

, N . . - | ENZR
L | . I L _— THKRA
L Lyt b | Axun

N L | ll\..J L N I{» | ASGR

|7'|' | ||[‘|!'|| l"illl'lli\ i‘ll'l'll'lrllll
5. 10 15 - 20 25 30
‘APR
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19865 Mk AR BRI EDRIE — BALI « B « RASR « 1UA - 1k

PRECIP. ENZ YMK AKH ASG

1886/05/701 00: 00 - 1888/08/01 00: DO
Illllllllll.lllI-III‘.I»lllllllvll

@)

(D]

-

0.

=

=

il

LD | . | ll , | ENZA
Q

(D]

-

0.

=

&

of |

LN e . o THKA
@)

(D)

¢

0.

=

&

2

LN . 1 l AKHA
o

O

-

0

=

&=

il

N 1] I v . . 1 1. ASGR

Illlll:lllllhirlllII'IIIII%l’III‘IIII
5 10 . 15 20 - 25 31
NAY
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B KB B TRZs Bkt 1335 19894E3 H

- PRECIP. ENZ YMK AKW ASG

o v 1886/06/701 00: 00 - 1888/07/01 00: 00
I",',"""'I','.‘,‘,,','l."."I"'A" o]

Q
Q
¢
0.
=
=
il
[Hp ] H L | . L1 ENZA
S
'
—
o
=
e
7l |
iy — t L N THKR
O
(D;
¢
o
E,
e
7l
N — k. | ! | 1 I l¢ AKHR
5
a-)i
— .
o
=
&=
&l | -
NEp]E B I : — | | | | ASGA
AII'I.'IIIlll’l'l'llll'vllIlllll'l‘lllllll'
5 10 . 15 20 25 30
' JUN
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19865 s AR BRI IR — BEOD « BSH « KAMR « 1A -tk

PRECIP. ENZ YMK AKH ASG

1866/07/01 00: 00 - 1888/08/01 00:00

IIIII]IIIIIIIlIIIllIIlllIII

50mm Prec.

I—-—-D

50mm Prec.

I——

50mm Prec.

50mm Prec.

[—-——D

| 1 1 [} el N 1 L1 1 ENZRA
] 1 [ I.I | l THKA
[,J,l . N T S T 1 AKHR
. | , L ol ' ASGA
llIlfllllllllllllIllllyllllll
5 10 15 20 25 31
' JuL ’
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B KB ERDT IR B R 551335 198943 A

PRECIP. ENZ YMK AKW ASG

I Lt 1 1 (1.1 l~| I I I T W O O OO |

1886/08/01 00: 00 - 1986/09/701 00:00
| I | | IS T I

50mm Prec.

I—-D

S50mm Prec.

r——)-

50mm Prec.

50mm Prec.

— 234 —

) 1 ) ENZR
| o YHKR
l 1 1 R . AKHA
, , I N . ASGR
 | LR R vl L | G AL I R I»I | L] I‘I
5 ¢ 10 15 20 25 31
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50mm prec. 50mm Prec. 50mm Prec.

50mm Prec.

19864F M RRHERRI BRI R — BEO « BH « KA « LI - £

PRECIP. - ENZ YMK AKW ASG

’ 1986/,08/01 00: 00 - 1866/10/01 00: DO
lllll!llll|l||l||l|l||lll|1l‘lll

T_ | | . e X | | enza
T_ | Ll ] 1 THHA
T_ | | v 11| ] ! AKHA
T_. | l ! 1] - 1 ASGA
l T 11 | IS I T L L I O L T 11
r 5 10 15 20 - 25 30
SEP
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B BRI #1335 198943 A

PRECIP. ENZ YMK AKH ASG

: i : 1886,/10/01 00: 00 - 1886/11/01 0O0:00
IIIIIIL!IIIIIIlllllllllLJlll[l

Q

(D)

-

o

=

=

il

Nyl 1 ENZR
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(D]

-

0.

=

e

At

LN 11 L1 | THKR
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(D)

-

o

=

&=

DT_'

LN . L L 1 ) AKHR
Q

Q

-

0.

=

&

C)T_ -
LN o I . | ASGA
‘lllll‘ll'llll‘llllllllllllllllllll
' 5. 10 15 20 25 |
ocT
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1986 MR BRI BRRIBRISE — BIDT » BH « KRR « 1A - 17

PRECIP. ENZ YMK AKW ASG

18806/711/01 00:00 - 18868/12/701 00:00
IIIIIIIIIIIllll'lilllllll‘lllll

50mm Prec.

r—’

50mm Prec.

r—->

50mm Prec.

r———b

50mm Prec.

[—-—D

X 1 : 1 ENZR
1 — | ' THKRA
1 | : | . i L . AKKHRA
1 i —l i . |_ ‘ ASGR
l FrT T T [ T 111 | T 1 11 I L L l I I I rrri I
5 - 10 15 20 25 30
NOV
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b2

IR MEERT R SR 551335 19895 3 A

PRECIP. ENZ YMK AKW ASG

1986712701 00:00 - 1886/12/31 23: 00
.,IJIIIIIIII [ A - I N | !.II-I,..IIIIII

50mm Prec.

@)
(B
¢
0
=
=
il
kN ENZR
O
(D)
¢
0
=
=
il
N | l P T
Q
(D]
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o
&
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|
LN ) ] AKHA
T_ [ . 1 1| ASGR
"|“|“|'"|ll|l|l||l|i||||lll||||l|
S 10 15 20 25 31
DEC
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19864F HIARMARHER I ZERHAE — BALI + B « AAIR « 1Ak « Foik

PRECIP. 0SM CKR KTU CHS

S 19686/701/01 00:00 - 1886/02/01 00: 00
|ll||lll|l N TN NN SO N U NN [N U SN N D IO VU SN AN N W |

S50mm Prec.

l—b

50mm PTec.

r—)

50mm Prec.

r—-)

SO0mm Prec.

[——P

I;_ . o , . : = | OSNR
KTUR
| » R B CHSA

I ||“|||>||'|l LN I Y N N D I N A BN B
5 10 15 20 25 31
JAN
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BIKRHFEIA R 51335 198953 A

PRECIP. 0SM CKR KTU CHS

: 1966702/01 00:00 - 1886/03/01 00: 00
Illllbllllllllllllll llllllll

50mm Prec.

'——-——b

50mm Prec.

r——>

50mm Prec.

r—b

50mm Prec.

'—-—-D

| L , 11 , DSNA
L1 ‘ _KTUR
— — i 1 I : . CHSA
I LI B B I I IR I I I LIS I"I i I LI I :
5 10 15 20 25 28
FEB
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1986F AR BRI R — BAO] « BH « ARMR » LAk « i

PRECIP. 0SM CKR KTU CHS

1886/03/01 00: 00 - 1886/04/01 0O0: 00

S50mm PTec.

r—-—’

50mm Prec.

r——-b

50mm Prec.

r——’

50mm Prec.

r—)

Y l R -

[ . ll 1 1| CKRA
l ILIIKTUH
l. , L . . 1] cusn

|l‘l|l|"ll»||-l'll”lIIIIIII,'IIII‘IIIIII

5 10 15 20 25 31
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COBF KRR R 951338 - 19894E 3

‘PRECIP. ° .0OSM CKR KTU CHS

r——’

-50mm Prec.

h*

50mm Prec.

50mm Prec.

,——>

S0mm Prec.

- 1866/04/01 00: 00 - 1986/05/01 0O: 00
Lovsa o Iy v by v e bv v Lo g
ol ‘ . T | oswn
L |M.,l,v l | l 1 I ﬁKHH
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19864 R A BRI S — BATT « By« RALR « 1A - fhFk

PRECIP. 0SM CKR KTU CHS

1986705701 00:00 - 1986/08/01 00: DO
';Ifll 1 1. 1.1 1.1 1 1.1 I,I I I N T | | S |

50mm Prec.

'———b

50mm Prec.

I—D

50mm Prec.

r—-—-)

50mm Prec.
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S I B . . | - » — bsun
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[T 7 I O I A T ll‘l,"llfi'l I'l"l'l B S I I
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HAY

— 243 —



50mm Prec.

'—-—>

50mm Prec.

'—-—-D-

50mm Prec.

r———b

50mm Prec.

l——'»

B KB E R Bk 551335 19894E3 A

PRECIP. OSM CKR KTU CHS

1886/06/01 00: 00 - 1886/07/01 00:00
!II[JJLIII'AII'_I'IIIIIIIIIIIJIIII

L _ . — ‘ l | OSNR
! — L I I CKRR
1 1 T I l KTUR
: — : — L 1 1 CHSA
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5 10 15 20 25 30
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19865F R ARV BRI B — BIDI » BH « KRR « LA » (L

PRECIP. VUSM CKR KTU CHS

1886/707/01 00:00 - 1886/008/01 00:00
|Illl|]lll|ljllII'IIIIIIIIllIIII

50mm pPrec. 50mm pPrec. 50mm Prec.

50mm Prec.
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— 245 —



B K BRI Rt 551338 - 19894 3 A
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