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OBSERVATIONS OF CRUSTAL DEFORMATIONS IN THE
PERIODS OF THE EARTHQUAKES AT KAMI-
WACHI AND KYOTO CITY

By Izuo Ozawa

Synopsis

There were about twenty sensible earthquakes felt around Kyoto City in a month after August
18, 1968. At these days, speed changes of tiltings and extendings of the crust at Osakayama were
observed since march, 1968. Furthermore, the forerunners seemed to appear about half a day and
half an hour before both remarkable earthquakes. Especially, the forerunner in half an hour before
the earthquake at Kyoto City was a simple expansion.
The radii of these seismic origins, the rebounded. energies and the seismic magnitudes of these
earthquakes were also calculated by means of the abrupt changes in the crustal strain during these
earthquakes.
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Fig. 1 Secular changes of tilting in N 38° W, and of extensions in S 38° W, in
S 52° E and in the north at Osakayama.
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Fig. 2 Observed curves of daily values of tilt in N 38° E, of extensions in S 38° W,
in § 52° E and in the north, of level of ground water, and [of precipitation
at Osakayama.
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Fig. 3(a) Extension curves in S 38° W on an array observation before and
after the earthquake at Kamiwachi.
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Fig. 3(b) Extension curves in the north, in the east and in the vertical before and
after the earthquake at Kamiwachi.
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Fig. 3(c) Extension curves in S 38° W on an array observation before and after the
earthquake at Kyoto City.
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Fig. 3(d) Extension curves in the north, in the east and in the vertical before
and ofter the earthquake at Kyoto City.

l?f’ﬂk/vm\//u/\\ | e
\84

12k

Izuo‘"’ -

Fig. 3(e) Records of extensometer C, in the direction of § 52° E and of
rotationmeter R, in the component of 8(S52° E)/9(538° W)
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Photo. 1(a) Tiltgrams observed with water-tube tiltmeter in N 38°E before and after the
earthquakes at Kamiwachi and Kyoto City.

Photo. 1(b) Tiltgrams observed with horizontal pendulum type’s tiltmeters in the west

(Az) and the north (B,) before and after the earthquake at Kamiwachi
and Kyoto City.
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Photo. 2(a) Extensogram L, in
S38° W before and after the ear-
thquake at Kyoto City.

Photo.2(b) Extensogram C, in $52°E
before and after the earthquake at
Kyoto City.

Photo. 2(c) Extensogram N, in the
north before and after the earth-
quake at Kyoto City.

Photo. 2(d) Extensogram L, in S 38°
W before and after the earthquake
at Kyoto City.
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Fig. 4(a) Anomalous extensions in various directions before and after
the earthquake in Kamiwachi —4 is dilatation, and 7max is
maximum shear.

Before | After
S S S B

V5

A
Fig. 4(b) Anomalous extensions in various directions before
and after the earthquake in Kyoto City.
—4 is dilatation, and 7max is maximum shear.
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EAHET B0 COBRBNEMTREREZZNRERE S REL, BN TARBEAS V. 2055
HREK 2 BRI OMA & WHARELIHEL L 7z, Table 1 CEEXEE - TH S 3BHOMICES - -0
THORSERT o

CORDPOADPBEICEMAMBOL &b, FAHTHEOL X dAKO TS 4 OUIEIRR A 3780
T% Tmax KVBREVCETH B L LEMEMRNEL, CORKVTHORBARBEEDFAIC L
2bDTH 7o DEICHIBOER E TICEHL 2 EH VTS ORAERDT Table 2 {0557,

Table 2 55345 & &IABED 3% ORSHEIZRAIN, OF3EDERECEEIDL A/ 1
TS5 OB DOEARELRT 2 LKA O 3 HBIEIOE/LIZBLIERORK /NSO IBTHRO & %03
BPICKEL, HBREEZ TOERBEIT LRMHEOF A X,

O ICHATTHIR OERATKB0S T - 7. L D RAERL 2 > MBS 3 T & 2 DE(LE % Table
3 IRY,

Table 3 OEALTIRM 1 KMAHPEERONZ bDEKBOSFNDERONEEDEN S 245, K305
RIERONZSOBESLLODTINEROTOTHORSERDT, Table 4 I,

Table 3, 4 Ho53H 5 & 5 ICKF - BET S TOFHICHMOMETS 5T E4RL, Hik % IR O8R4
ERLTOE. T1bE 4 13 rmax KALNTIEENAX STH 3,

DEFICHED L & DERV TS (Abrupt change) OFKSARDT Table § IZRTo

COMBRDOE EDRAV T B, BERAVARVGEIICH L TEET & A0 5 DTHEROTHER
KEWTO T3 L2 KT 5 LTS OMBOEAL b ICBANNOTEDEIEPICKE 12 >TO 5, [ty
OFLRMT L S/NE0. CORRVTHORE &L, BHMAOBRITOERES FFMDOE &3 57.9
km, FEHAOE i3 100km & U CHRTOEAROFETOEDL S REERDI,

bz EETTPHE
MR OBHEAIRDOLE (7o) 360~450 m 185~229 m
OFEI 2L —DEA (B 0.68~1.38x10%erg.  0.93~1.76 X 10® erg,
Et hoRDIcvS =F o —F 5.3~5.6 41~43

Table | The components of the anomalus strains 3 hours after
the start of the earthquakes on August 18 and 27, 1968.

August 18, 1968, August 27, 1968.
eyy —7.78x10-8 — 7.93x10-8
4 —8.31x10-8 —18.33x10-8
Tmax 4.68x10-8 13.76 X10-8
e 2.07x10-8 in 171.5° 1.67x10-8 in 127.8°
e, —2.61x10-8 in 81.5° —12.07x10-8 in 37.8°

Table 2 The components of the total anomalous strains in the periods for half
a day before the earthquakes on August 18 and 27, 1968.

August 18, 1968. August 27, 1968.
eyy —13.59x10-8 —10.53x10-8
4 —37.96 x10-8 —38.31x10-8
7max 60.10x10-8 35.4610-8
e, —42.24x10-8 in 102.9° 3.84X10-8 in 144.4°
ey 17.86x10-8 in 129° —31.62%x10-8 in 54.4°
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Table 3 Second anomaly of the crustal strains before the earthquake on

August 27, 1968.

Sien of Start of
: lgt ¢ Component anomaly Size of anomaly
nstrumen before earthquake
S38°W . )
L, extension 31 min. 0.376 x10-8
52 « 0.83
Ls ” {% 068 ”
R, ” 70 # 0.8 "
c S52°E 31 233 »#
1 extension 72 3.23 »
North
Ny extension 30 ~# 088 «
Vertical
Vs extension 65 33 i
VS ” 45 ” 1.65 ”
8(S52°E)
Ko 3(S3W) 2 24
Wi NSg'E 60 —0.003”
West
A tilt 80~ +
B, North 30 ” +

= tilt

Table 4 The strain components of the anomaly in the period for half an hour
directly before the earthquake on August 27, 1968.

eyy
4

7' max
€

€

2.00x10-8
4.96x10-8
1.93x10-8

2.44x10-% in 115.3°

0.52x10-8 in 25.3°

Table 5 The strain components of the abrupt shanges on August 18 and 27, 1968.

August 18, 1968.

|

eyy —36.25 X108
4 —34.95%x10-8
Fmax 6.61x10-8
e, 3.96 X10-8 in 351.1°
e — 266x10-8 in 81.1°

|

August 27, 1968.

—5.26x10-8
—7.81x10-8
9.28x10-8

3.36X10-8 in 43.0°
—5.92x10-8 in 133.0°
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BEBROLE EORAVTHOEBEMR ERAHMBO L X B ETH >0l L THETFAOHED &
FR3ETH /o COTERHBROVHLLETMAOL 2 “HIL” Th--OKMLTHEHEFTAO L X
“Bl&E” Thotro TONBHOBOBMERFRLERDTAOABRENOEAOBESTKES O X 5K D
FBBRICH > 7o

DEIHER SHMOMICEC - 20F% (BRUTHRE L) ORSERDT Table 8 ITRT,

Table 6 The components of the anomalous strains in 3 hours after the earthqakes.

August 18, 1968. August 27, 1968.
eyy 7.88x10-8 21.45x10-8
4 — 0.08x10-8 17.46x10-8
Tmax 18.99x10-8 6.57x10-8
e 552x10-8 in 16.98° 259x10-8 in 12.62°
e, —13.48x10-8 in 106.98° —3.99%x10-8 in 102.62°

Table 8§ 5455 &5 KBS 3 OEKO T4 () RUMBOLXOERVTAOER, 0T
HEFLODBREVEMZRL TS, LHLBAIKOTAOFEZLDASOED S LI,

P EORRBEERNGOBREENT 2L, $THEONS ¥ AR DD OEEEID »70 DO THE
DI3FED 503 9 BRI SRINE L CTEEEMSEEZ 0, 9D 3 KO Ic 2 O KIE Ol hie
Y, LELL CoEREHLT2~3KHL THCHBOREC 3 EMEAEORBROBEIRE 270 %
NpoREALRRICH - 7 FHETTAOHED & &3 HB OFHO30 3 ICE LW Bl /s (R iEiES 2 L0 2Bt
BEMRIGEVEMSEC DHBOREL 2 -1 HBORL 72 & 2 AMB O TAOENIEL » 72258
DEEDEMRBECEAMOTHOEITE »tco Zhd 5K 3 BIIFOE L WA ORI HE
DHIB0SH ORI B O —PHEEMERL, ZhBBELIDLS BEAERLTO S, DX S 158
REBUR TR TONEOHRAS, HEBEK R 35, RIS TREESNTLINCETHS
Do

3T, RO L SITEML LHBRNITORE = A A F— D>V THLARBEL L5 FENBOE X & mift
TANVF—LOBENE DARL > THREIN TV B Wiz E A TOZITHEBE VSR T 2L+ —
DELONEROBNOTILI MO ZANF—RIFTO -1 EVAIFNZ 508 LAED, HEMEbN
5L XEEMNTE B, Eii%ﬂ“ﬁﬁ@(}'f?}&5b\ﬂiU'd“v‘SdJ(Dﬁﬁﬂi%GC%JElcz’i)téﬁ?ﬁfjﬁ%h&b\5 Z
ERBLA—BEH/HEL TR ENVDN 3, FREENTEIL EZOYRIC—BERBIBIHT B LS 1
BRBBICEL & & Z0BHORE (BEEERETZMNA) 2ROTEREUKNOTA28ERLTN TS 3
LODNBPOB/EL TANVF— KOO TRHELELBRALNNICGENTHES Do COLIRT EMLDIXD
BEACHETZCERBETRIENDA 5. T0DBMBEDOR], TANF-DELONIFRNBO LS
BEORLC—RICHH L T eo $RHROBEMBAGHICIEEALEL B - AN ESERET 3
REBDVRERROBEBTH > 720 MIBAKEVE EBRCOMBERIZ~ Y VRS DD >TL B3THSS o
HRZOMBOEENTEIX P BBEOROLAE Lk S BEEICEOEEHEIGRO X 5 5IHICHE 254 <
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