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Fig.2 Extensometer records

X, MEBEHNATORE TH D, K22 L8R pT
DFEEFE T, M2lTR Lk o, :iEmdbon
X OMS (N4 5E) ([ZHBWT, BOLEEN b HRIC
R TE, ZOFMITRFMZEB> THEIZZ{EL T
W5, N SEDRRTITHOWTE 1L, 19894 &AM 5
Bl eMEAE R T EHICRY, ZOBIANTHK 3FEH
MRt L=, £ O®%R2EMITIZIE—EOMEZHRD,

19944 | T B A AR TR L TV 5, ok
DN TH, NABERLSY & R L C s o 23 28
fbaERLTW5D, HmEEENET ORI EITITAE
TRV, BRI - K2 o mLRET O Rtk Iz & [H
URFHNCE OO ZAL S R b, dEss - Bk
- K7 WOBRIFTOEEAOKRT IR T 5720
2, RKex 0BT O BTS2 EEAW L C, By
e WIS EDOTEZ KD TRITTR Lz, X3IT3BH
FTOmIL M OEE, KL S OEE K2R L
TW53, KILA4%_NIEHL N2 E ST, BE

IEEE LTI ICBEEICHRINL TN D Z &350
%, HEBEBITOREIC AL SN IE EHRCIX R
WA, 19894 D&M D> B AL T T DfE A~ D3 R L

Z DR A 3AE FkRE 9~ 5 BLGUERE L - K o WO

obtained at the

Donzurubou observatory.

EIAT OIS IE L T D, T/, 19944
WX B E AL M O MR 2 B A2 B Mg A b 3BT
WKBOLDOTHD Z N ND, LLEORRIC, B
B OBIRE TR U E 0@ AL LT D HE N
Ao Z b, YEoEE(LIXT M7 FiEo
I R B OE#BHZ R L TWVWEIHDEEI LN
A
AEEBIFTOFTETHEMB LI LS, BEL—1F
L1989 HAR > © 19954FFJIH F T DRI L DAl
REALERLTWAER, Lb— R L7=%IZ LI
L5 OB —EDOHEE ZHREL TV 5, LItk Dk
OFEE L, BEL—FOEWCENT, FXE% 4
OO EIT B, 19894 KA (ZFF AL T 81 D JEHE 2
HWRTDLURTOBMZ S 148, 19894EF4E ) 51992
X E CORALST R O EAEHE R DS Mk 3 2 B &
2K, 19924EM:13 0N 5 199445413k TO W & 4
3AH, 1994410 5 19954 WIHH £ TORF AL E 2
BRERTOIHEZHEAMEERZ LT D,
K3, 4R LeL oI, FUHENHAHE TORHMH
DRNERIZIBNTIE, FEEEE I L 2 E R o2 H)
NEELTVWDHIHOD, EL— FNE—OBER T

—246—



Wﬁ‘\\/\v
A v

r
MA NS VV
85 86 87 88

8 190 91 92 1 93 94 95 %

Fig.3 N-S components of strain records obtained at the
Donzurubou, the Abuyama and the Amagase observatories.
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Fig.4 E-W components of strain records obtained at the Donzurubou,
the Abuyama and the Amagase observatories.

—247—




85 86 87 88 89 90 91 92
I T T T T ! T T T
Amagase \
1 1
Abuyama 1.0E-6/Year E / E
1 1
—
Donzunibou Rl
Contraction '
85 86 87 88 89 190 91 92 93 94 195 96 .
Year
Fig.5 Changes of the principal strains at the Donzurubou, the
Abuyama and the Amagase observatories,
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Fig.6 A Fault model for the phase 2
and principal strains calculated for
the Donzurubou, the Abuyama and

the Amagase observatories.
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Fig.7 A Fault model for the phase
4 and principal strains calculated for
the Donzurubou, the Abuyama and
the Amagase observatories.
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Tablel A fault model for the phase2.

Strike 37°
Dip 15°
Depth Top 32km
Bottom 46 km
Length 50 km
Width 56 km
Strike-Slip Ocm
Dip-Slip 6 c m/year

Table3 Principal strains observed and calculated for the phase2.

Table2 A fault model for the phase4.

Strike 34°
Dip 15°
Depth Top 31km
Bottom 47 km
Length 46 km
Width 6 1 km
Strike-Slip 0 cm
Dip-Slip — 6 c m/year

Donzurubou Abuyama Amagase
Azimuth Obs. 17° 40° —42°
Calec. 15° 44° 6 0°
Contraction Obs. 8.0E-7 5.1E-7 3.7E-7
Calc. 6.4E-8 3.2E-8 4.6E-8
Extension Obs. 6.7E-7 — 1.2E-8
Calc. 5.0E-8 5.4E-8 5.8E-8
Table4 Principal strains observed and calculated for the phase4.
Donzurubou Abuyama Amagase
Azimuth Obs. —27° 8° 24°
Calc. -2 3° 15° 24°
Contraction Obs. 3.0E-6 — 4.6E-7
Calc. 4.4E-8 5.6E-8 6.6E-8
Extension Obs. 1.7E-6 2.0E-6 2.8E-6
Calc. 3.9E-8 3.7E-8 6.6E-8
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Unusual Change of the Crustal Strain Preceding the 1995 Hyogoken-nanbu Earthquake

Wataru MORII, Kensuke ONOUE, Kajuro NAKAMURA, Fumio OHYA,
Yoshinobu HOSO and Yasuo WADA

Synopsis

The crustal movement records obtained at plural observatories distributed in the
central part of Kinki district show the unusual change of the crustral strain which were
kept on from the end of 1989 to the beginning of 1995. At the first, the contraction in the
direction of north and south turned to increment and kept on increasing about 2.6 years.
After that, the increment of the contraction became still for 2 years and half a year
before the 1995 Hyogoken-nanbu earthquake strain rates turned to extension. This
alternate change of the strain rate could not be explained qualitatively by the pre-slip of
the active fault which raised the Hyogoken-nanbu earthquake. We explained this
alternate change of strain rate as a result of interaction between the Philippine Sea plate
and the lower crust of the Kii-pen. We think that a partial sticking between the
Philippine Sea plate and lower crust of Kii-pen may raise the increment of the
north-south contraction. The north-south extension may be raised by a slow slip event
occurred after the release from the partial sticking between the plate and crust. Based
on this hypothesis, we estimate crustal strain changes using simple models. The results
of the estimation showed that models used could explain the alternate change of the
strain rate qualitatively.

Keywords: crustarl strain, plate tectonics, earthquake prediction
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