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Awaji Island

Fig. 1: The Nojima fault in Awaji-shima island
and the boring site of Nojima fault-zone Prove are

shown.
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Fig.1 {Z” 9, 500m f.id, TFEWERLNIGE] ©
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EHIRBONILDT (FAIT, THES (1998) %
BE,), 954 11 AMSHAIZBHL B E4HIC
ZOITHENRTET L,

500m AOK—-1) VS ITHETHD4H 29 AiT,
AN 4Bty U BIBERE L, BRRE
LT, %44, 500m AL&ERANT, 5 @D
BRERETAFETH-120% &hho, WEH
B SIKERB UKAIEALS S N BEELEEH
T AEEND Y, AOHENS 400m OHLET
r=vvrEAN, BEEMECA ML F -2
BTBIERR-1cc®, ARNICRET IBEHE
4EICROS Lic, £/, TOREMB S, #ADK
KOAEFRATHENIZLET, 60mITEE LI
4y, 500m FLiz, £ORIL550m F THEIZH
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BRERELAMATESI LN 27, 4EHOERE

o BbBOLER H5BE) 1, A0 400m HHE

TA>TWAr =V JIREMLTW 5,

Nojima Fault

N30° W

strainer

23
(420m) Nojima Fault(389.4m)

® :electrode

Fig. 2: This figure shows the electrode configu-
ration installed in the 500m borehole. Four elec-
trodes were installed at an interval of 60m from
the 540m point along the borehole (Nos.21, 22,
23 and 24).
set up on the ground surface for measuring re-

Six electrodes (Nos.1-6) were also

sistivity changes associated with a recovery pro-

cess of the rupturered fault togather with the elec-

trodes inside the borehole. The geological struc-
ture shown in this figure was determined by Take-
mura et al.(1996).
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Table 1: Used gridding in x, y and z directions for 3D resistivity modeling

x (No. of grid : 95) y (No. of grid : 95) z (No. of grid : 72)

Region(z > 0) | Az | Region(y>0) | Ay Region Az
0 — 500m 20m 0 — 500m 20m 0— 1.0km 20m
500m — 2.0km | 250m | 500m —2.0km | 250m | 1.0 —2.0km | 200m
2.0 - 5.0km | 500m 2.0 - 5.0km | 500m | 2.0 — 34.0km | 2.0km
50—15.0km | 1.0km { 5.0 - 15.0km | 1.0km e —

T3, SOLSBHBHA, 1 XDy -7 V5K
5 60m AR TENENIL L RETE 4 B
T3, Ei, HIFEICE, 6HORF Y LVABR
%% 50cm ORI IHKELT, REHWHOSBE
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ORIIBRADEET, JOBNMCHBE?2], 22, 23
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Ahs 4 BERUVBREBEBUBHRERELY
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V—ZRBRITAY 2 BORBHTEEAL, 1208
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HHAEHHED H 5 W2 O WIEHREYH 2 BIZTE
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ZhEBREBTEBINEWITFRTH S,

#21%, Wilt and Goldstein(1981) i%, dipole-

dipole #IZ & » THITF D H 3 WWIKFUE (H5) D
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T3, #5132 % Model perturbation studies
EBL, BEH#ETD, HARERT 0y IHE
{b U7 & % dipole-dipole & Ao & EBHIZh
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3, 2ITH, COFICEH-T, MEEICH->TH
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WThb, UL, Ny 7 75300 FORBHME
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(1984) DL I CHREREEH VL BELHHHY,
I I T, Dey and Morrison(1979) iC & 2 Z45#k
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Fig. 3: A background resistivity structure used in the model calculation. The resistivity structure of the

very shallow portion near the fault will be shown in Figs.4(a) to 7(a). The finite difference method of

Dey and Morrison(1979) is adopted to solve the boundary value problem.
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HERER, Figdd o Fig7 PO (a) IKRT &S
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$41000Qm F TET S &, BHHOLEHED
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No.l DBRBRT —it, WHFERE LI IKRES

T MTWART-BRETHS. No2& No3DHDDH

ROBEETT, CORTH, HIKEXTZEER
T7—ThBNo6DHDIL, IFLALENRET, K
EbHE,
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HEICH S, - OBKEBMISH LT, Fig7(b) IR
ShicbOONTHRIVBENRVEBAERI, Nol
& No2 DBERT —TH 5, No.2 DEBRT —13,
BRREBRC LI KRBEENTH AT -EEBTSH
3, SEDBHEHE No.2 DBMBREDIEYR
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DOEHREME Nob FOBMBBOMERRE, by
HE, FOBFKICH TS (L, HERAUDE
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BEREIFELTS, RUERVRDLAIRTTHS
A, HERRE, ThEIFTIRERENL>TIS,
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BEHD (BEEF - KEF (1998)).
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200m Fault

b 3 Model NJ97-01 : Source Dipole 1
Model NJ97-01:Source Dipole 1 POty X
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z (// B 400m E:o / “==/§;
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: H 10 100 1000
(a) (b) (ohm-m)
Resistivity Change

fracture zone

Fig. 4 : (a) Source Dipole 1 and 6 receiver dipoles, C: current electrodes, (b) resistivity changes
observed with the receiver dipoles of Nos.1 to 6. Changes plotted in the figure are normalized with the

apparent resistivity values when the resistivity of the fracture zone is 30Q2m.

— N Model NJ97-01 : Source Dipole 2
Model NJ97-01:Source Dipole 2 B2 x
z = om 5
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l §\§’;}\i\\ £ AT
\\oﬁ\\\ 2
oo snn e ] \\\\\\\\ N &
o s
L R, A1
4001 74 / FAR | —400m B ol
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Fig. 5 : (a) Source Dipole 2 and 6 receiver dipoles, (b) resistivity changes observed with the receiver
dipoles of Nos.1 to 6.
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Modol NJS7-01:Source Dipole 3 - @ el 2 Model NJ97-01 : Source Dipole 3
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Fig. 6 : (a) Source Dipole 3 and 6 receiver dipoles, (b) resistivity changes observed with the receiver
dipoles of Nos.1 to 6.

200m Fault

[k L.
Model NJ97-01 : Source Dipole 4
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.

-1 X

‘\%7‘\’:\\ T |
%ﬁg‘\{i\%! : 4 P /r’/‘ 5
s’\\\mm

. -

® / Lo
/ A
1000 ohm-m ;

N
A\
N

—400m

Change in the Apparent Resistivity
©

\
N
\!
|

0

0
(a) “ 10 100 1000
b (ohm-m)
( ) Resistivity Change

fracture zone

Fig. 7 : (a) Source Dipole 4 and 6 receiver dipoles, (b) resistivity changes observed with the receiver
dipoles of Nos.1 to 9.
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Continuous Resistivity Measurement using the 500m Borehole
at the Nojima Fault in Awaji Island, Japan.
— Resistivity Change Evaluation using 3D DC-resistivity Modeling —

Naoto OSHIMAN, Norihiko SUMITOMO and Masataka ANDO
Synopsis

In the southern tip of the Nojima fault accompanying the 1995 Hyogo-ken-nanbi earthquake, we have
made continuous resistivity measurements since Dec., 1996 in order to observe a recovery process of the
fructured fault with using borehole electrodes at a depth of about 500m and electrodes at the earth’s
surface. We will describe the measurements system, resistivity changes evaluation obtained by 3D DC-
resistivity modeling, and observed results.

Keywords: resistivity, borehole observation, Nojima fault
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