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Abstract

Highly sensitive measurements of resistivity variations have been carried out at the
Aburatsubo Geophysical Observatory in Kanagawa prefecture, in central Japan, since 1968.
The following observations were reported by Yamazaki (1980b, 1983), based on the results
obtained during the period from 1968 to 1982.

(1) There are variations at tidal frequencies. The apparent correlation leads to the
interpretation that resistivity changes of 10~* correlate with the Earth’s strain of 1077 due to
tidal loading.

(2) There is a coseismic step-wise change in resistivity. This change was ascribed to the
Earth’s residual strain due to earthquakes.

(8) Gradual resistivity changes of 107°~10¢ with a duration of several hours sometimes
precede the coseismic step.

Although important observations were made, previous work was not able to provide a
physical interpretation of resistivity changes. The authors have been continuing measure-
ments since 1983. . :

In 1990 a new device of measuring earth resistivity and three components of acceleration of
ground motions was installed, which enabled digital recording at a sampling rate of 50 Hz.

From recent investigations, the following has been clarified which'might help us to reveal
the mechanism of resistivity changes. ]

(1) There are periodic and non-periodic variations of non-seismic resistivity changes.
Most significant are annual and tidal variations. The former reaches maximum and minimum
respectively in April and in October with an amplitude of 1072 The annual change may be
explained by the temperature effect confirmed by a laboratory experiment, but it is also
possible to explain it by annual changes of the infiltration distance of sea water. On the other
hand, the results of past work were recognized for resistivity changes of 10™* at tidal periods.
Typical non-periodic resistivity changes of 10~ with a duration of several ~ ten days were
found to have a good correlation to changes in the atmospheric pressure. Ratio of resistivity
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to pressure change was estimated as 3~6 X 1075/hPa. Precipitation of 40~50 mm was occasion-
ally found to cause a gradual resistivity change of 10~% The presence of precursory changes
was examined for the resistivity record from 1983 to 1997, but no anomalous changes were
recognized just before the coseismic steps after classifying the non-periodic resistivity changes
of various causes.

(2) New and detailed properties of coseismic resistivity changes were described. The
polarity of the coseismic step was found to have no relation to the push-pull of seismic waves,
but to show a clear seasonal variation, i.e., resistivity increases in summer and decreases in
winter. It was also found that this seasonal change correlates well with the annual variations
of resistivity. Looking at the time variations in more detail, it was found that the coseismic
change never starts at the time of P-wave arrival but at arrival of S or surface wave. High-
speed digital recording revealed a new type of co-seismic resistivity change, which showed a
waveform similar to a seismogram of surface wave due to the Far East Off Hokkaido Earth-
quake (October 4, 1994).
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Fig. 1. Location of observation site.
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Fig. 2. Location of observation vaults. Observations were carried out in Vault 1 during
the period of 1968-1977, and in Vault 2 from 1977 to present.

Vault 2

Fig. 3. Plan view of observation vault 2. R2 denotes Resistivity observation room. In
R 2, solid circles are four electrodes for resistivity measurements. Temp in R2 denotes
the sensor for temperature measurements. Ext 1-3-and Wtt 1-2 indicate silica tube
extensometers and water tube tiltmeters, respectively..
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Fig. 4. Apparent resistivity sounding curves from the former extensometer vault P and
from the resistivity observation vault R2 (A). An optimum model of the ground
resistivity structure inverted from the sounding curve P is shown in (B).
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Fig. 5. Block diagram of the resistivity variometer.
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Fig. 6. Block diagram of the improved resistivity variometer equipped w1th digital
recorders.
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Fig. 7. Variations of resistivity, tide, air temperature, and precipitation for the period
from 1983 to 1991. Plotted are values taken every day at 0 o’clock (JST) for resistivity,
daily mean values of tide and air temperature and daily total values for precipitation.
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Fig. 8. Variations of extensions (Ext 1~3) and tilts (Wtt 1, 2) for the period from 1978 to
1992. Plotted are daily mean values (after Aburatsubo Geophysical Observatory, 1993).
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Fig. 9. Period dependence of coherences and phases between resistivity and tides (A),
and those between resistivity and air temperature (B).
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Fig. 10. Ground temperatures at depths of 2, 34, 50, 66, and 98cm for the period from
January 1996 to April 1997 (A), and variations of resistivity for the period from March
1995 to April 1997 (B). Plotled are hourly mean values of ground temperature and
daily mean values of resistivity.
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TEIBKEGALEBTHAEEZ B LT B, BELTOWAKEICIRIE 42 0L# 5
bolc B Eh 2 R HIEREL BT LIkceF v o L. 2 o/R
dz=*1mm, £lcm, =10cm iZ>WT, Table 1 D& HEFEREE. EFNVETEDOE
Ficknid, RodHERZELIKEES /NS 261013133 KEZH O IRIF I Hhp)
L, AR AX1072 ( /em) &7 5. WEROERAZ/LIBB L% 1.5~2X1072 1%
DT, WKMBERSEL CELIENE S ToES S 5cm B EEHT T HIERoFRELE
EHTEL LI B,

KT HAERE L L BEZRLOREBRIC D WTRETT 5. KAH (1996) (ihEE OBLRIEN
PoEAERIL, COERDOMEIHOERNIIEE ZHE . Fig. 12 37 Ood 5 ik
HOBEIKEMN 2 E8KE% 1038% 5 30.48% 2 TEZTRAIE LR TH 5. BRIEN
DIRETREKRBFRELTH 0% XD T, &/KkEL3046% 07—y %2FHTHE, D
BADOREKRENE (dloge/dT) 3—0013 T 5. REAILIZ/NE O EVSELUETY,

Table 1. Relative change in apparent resistivity (dp/p) for
changes at a depth to the 3 Q-m layer (4z) when the ground
resistivity structure is given by Fig 4 (B).

Change in the depth Resistivity

to the 3 Q- m layer change
(Az) (Aolp)
+ 1mm 3.9x10*
+ 1lcm 39x103
+10 cm 3.9 x102
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Fig. 12. Temperature dependence of resistivity of water containing rocks with water
content (volume %) as a parameter (after Okuso, 1996).
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5 LBARETH 5.

4.1.2 EHEBEL

HWikdt, <UE, @6, HiiEE (98cm), fHiHE (Ext1~38), AL (Wttl, 2) @ 1Kk
% 1996 £ 8 H 13 HA5 20 HE TD 8 HEIX/R L7< D08 Fig. 13 TH 5. M EAM
DOHIEFIZILIE, 20D 100 f5b DE(LAE T 2HERATLOEELZF, KE(EET 3.
8 H 13 H» 5 16 HEE TRAEMZ(LOMELZY, WA CEHEE oBErKE <
ZELTWS, 17THE»S 20 HE TRENOEEINS CEHRAMOBRENR N 5.
o Ao tE ol EsdRIcT 5. COFHAMOKRIEE 1074 -5 &
HEL B EMNTES, MFEETExti~3 AR TI0"4 -5 0E/EL T3,
HAEGZA /AR IR 10° & 78 5. KUF & bR g (98cm) i i3 HEH 0 Z/LIdED 5
ne, ZoREFoEHEbE BEEKRE VA 3.

LI (1965, 1966, 1969) (3 #I A D AP LI, H/KDREIC X 2 ENEHEDO K
THdEEZLI, TNEHRAT S DICENFERICK > THADE & HHIKGLOBIR Z H <
MBEOSADHIENZ 0 EEOEMEICH L T 100 E6MIET A2 R LK. L
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Fig. 13. Variations of resistivity, atmospheric pressure, tide and ground temperature at
98cm below ground level in the vault (upper panel) and those of extensions in three
directions, Ext 1-3, and tilts in two directions, Wtt 1 and 2 (lower panel). Plotted are

hourly mean values during the period (August 13-20, 1996).
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koTHERI SN0 THNIE, Bickd 2HIERIF 1000 51 d785. T Eh b
B2, hEOSEARBNRICK U TR CRB IR IR T 2 EE S 5 L iR

Utz (Yamazaky, 1974a, (LI, 1974b). Lh L7345, FHEPOZ/LZHKDOREIC
X 2HEEE S ZEZ SN B DT, IREITHORKEIR 7 — VO ZEE & —fEIcRitd 5.

4.2 ERBBHRIL ‘

421 #A~10 HOEIL

HIEHT (Res), SUT (Atm Pres), #ifr (Tide), fiiE (Ext1) o HEMHME, HidiReg
(Temp98cm) @ 1 BFEEE, WE (Prec) PHEA 1996 FE6 A58 HETO3 4 4
FABITR L7 DA Fig. 14 Th 5. ZOKTIE, kP, SUE, #br, (ki L e~
10 HESRERkGE T 2RSSR OIS, ThooZbB% 6 H 4 HE, 6 H 19 AL,
8 A 15 HEIDW TP S5mA L DRICLI-DM Table2 TH 5. #72L, 7TH 11 HE
OELZTHTH»S 11 HOAE 271 mm OBRIC L 2 LIEHZ (LA FES W20 TH
Wi, 9, [UEEBIMELOBIRAERE T 5 &, KUEEILICRE 5 KAZE{LIZH L em/hPa
ThHHM 6, BHlls BN ERSEEC X - Tl ER I Sh ZRAEILEL 12T
ZLL, Lo Tllls B bRSERbc k- ThlERcshic s h 3,
HWEBERIC &5, 10 HREOEEHMHKOMEIC X 2 EAHIBRAELTVWS LE
25 &, HERZE/MHEEE 100 e85, Chid, EXEREETH Y ETOZE/LD
BAXD LI LI 0fEbREY, Lichi-T, & OBER Y — VO HIERELHEIC & -
ThhoEINTOLEAREREEBEE NS,

Wi, HAERZEARE L T 3HEKEOEIIC & » TREL T3 HEEEIT O LT,
2 D ORI IS FHIZL CERBEE 1ERED LIERMNZ L (10 8) DRfR -
NEFOTHEELE S VI L DB 5.

HIEH OFERZLORIEE 1072 HHEEMTIRZ 1074 THh 5. —4, 10 HOZLOIRIE
107 TH 5, HBRICET 2MAOIRZENICL > TREANCENEFNREL, HRELT
WA TR T RO ORI LS ET 5, BHEODHEBEIT—HTH S5 EKEL, KFE
HEOKRZE T & BIEAEED, KEHROM T AFKEE: bk 64 EET 5 &, KA
h (x, t) OHFIGEUINT 1 KL OHE X

0%h (x,t)/0x*+Adh (x, t)/0t=0 (3)

TELTIENTES, 7o VBRI A KO, BEOERR, KOTEHER,
RBRQEWHEET 5. 5A 5N BKNEBPIEZLEHIT e DIRFELRS 5 &30,

0%h (x, w)/6x*+A%h (x, w) =0 (4)

tﬁé.tﬁb,ﬂﬁwszhﬁf@%ﬁﬁf%é.Uﬂﬁ%ﬁ%&kﬁﬁﬁ®@éﬁ
BMAESZ, FPBREVWESIZEAERE TKMELNRBET S & WHBIRERY. TEEE
KET AYE S A -5 D5 h, WEORSER (Permeability) 13Z OEFOME LEE
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Fig. 14. From the top are variations of resistivity, atmospheric pressure, tide and
ground temperature (98 cm), and extension (Ext 1) for the period from June to August,
1996. Precipitation is shown at the bottom. Plotted are hourly mean values, except
for precipitation which is shown by daily total values.
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Table 2. Relations between changes in atmospheric pressure,
sea level, extension, and apparent resistivity.

day Atmospheric Tide Extension Resistivity
pressure (hPa) (cm) (Aplp)
June 4 -15 +14 | +7x108 | -7x104
June 19 -14 +14 +10 x10-8 -10 x104
Aug. 15 -10 +11 + 6 x10-8 -6 x104

Table 3. Changes in sea level, apparent resistivity, equivalent
water level change, diffusion parameter v and phase for
different time scales.

Time scales Tide Resistivity Equivalent water | Diffusion Phase
(Apl/o) level change parameter y | (°)
Half day 1m 3 x10-4 0.8 mm 59.3 15.9
10 days 16 cm 1x10-3 3 mm 147.8 . 9.0
One year 25 cm 2x102 5 cm 361.5 3.7

CEH, 108, 148) OHIEFZEAKNENLEZ KL TWS E VIt - B, Th
FNSFIERLBRATE RO EIDRDVWTRIELTA B &0 5. BREFTNEFY
L zhZhoRcE O TEAIT — 7 » 53R 728N B & CHIBRZE L OIRIE#S Table 3
KEEDB, i, BIEITH EDHTRMEDOEIC & 2 HIERE(LOFE Ux1073/
cm) &R0 THAEZ bIc Sl7a i PR OZ L ERD 2. BRISH3EBED 557 25m

BEhcwaoT, @iz h (x=0), RKOLFEMUTARMNZ h (x=26m) B &Lk

b, WRofE
h (x)=h (0) e (5)

PoAERMS ST EATE S, WEASEEOBAIIEA WA T H LT T 0kH#
WBHBDT,

v=2-T* (6)

LTy ABABIC>VWTRD. bLIZOEFABEEEZHELTVEIDNES, 2 DF
A ZELTVWADT, v RBEABICESBRWHEICK S EBHFEN S, & TAD,
Table 3IcRONB LA, v ZAMICX - TREBEEEBZIENDL S, THLE, K
WWEHABO Yy ZHVE &, BAETOKRMELIZIOHR Y — v Them, LERBTR
15cm &0, BRAEATVWELD S REPICKREBHIENZLE 5T LI 5.
Wi, v ELTLERFoEERBINE, thoRHOMIEREIBRAE L D 350
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NS bD LB, F1z, Table 3I2idRp SNy DEEMA VL & XOMALh (x=0)
EBIHR T OFMM TR h (x=25m) OfifEzE

phase=arctan[Im h (x=25m)/Re h (x=25m)] (7

BRLTVA, b LHEHEASCDLIBA N =R ATERI > TVWEDNE S, DM
EIE & R L ORMEICE L KB I3TTH S, LTAT, RfitR<ILLS i
FEREZ DO T OB & HIERENOMNBEZEIIFI9ETH DT, RISRLELEFN
O B7E) LIPPRELL, ToLIT, HKOBEBEDRE TR 3 FMOHIERZ L
EFBELBATALRDPPE LWL ICEDNS, KL, (MEEOBEVAERTE
hiE, ERZLE>VTRIDOEFTHEARED AN,

4.2.2 BEFIC& BHIEHMEL

AADOHEIIEKBICKE IKFET 5. hEOAMOIIEN BRI L > TEDL B T

EWFHENEDOT, BN & HIBIOBRIC > LT,

LEERDOD 258 CERERMBED. [IEOELIEPH T KRAOEE S5
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BROEI- 72BN B L THBFEORELSHET 5 2 L2 A7, Fig. 16 BN
KOO HIERZ L E SEELO % 1996 54 1 Hh 5 19974 4 A £ TOEHEL 53K
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DELITS E 3~6X107°2(bT 5. 6, 7, 11 B DEMBKE VA, 2EDEIDIT VD TE
HIZELH B 25 E D HIRH SV, KICERO S - R0 HIEFHZEL% Table 4 iR
4. No. 2, No.5 1% 43mm, 50mm OEFTH 3 BHETICE{LEBEbA W,
No. 1, No. 3, No. 6, No. 8 iZBERRIC LB L b 2438, KEZEbIC & » T HERBAREE
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Fig. 15. Ratio of resistivity to atmospheric pressure change for the period from January
1996 to April 1997.
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Table 4. Relations beétween changes of precipitation, apparent resistivity, and
atmospheric pressure.

Record Day Precipitation | Resistivity Atmospheric
No : {(mm) (x10) pressure (hPa)
1 May 21-22, 1996 20 22 10
2 | June 14, 199 43 No change | No change
3 June 25-26, 1996 31 15 8
4 July 7-11, 1996 271 180 14
5 July 20-21, 1996 50 - | No change No change
6 Aug.29, 1996 36 22 6
7 Nov.11-13, 1996 41 98 - 12
8 Dec. 5, 1996 37 68 20

FEZE{bh BHEE & h 2 HAEDiZs b (86~72X1075%) % EmAETHS. £ TI11 H11-13
HORi 10 BRIZHFENTH 5 &, Wiehlicat 43mm OB S - 72, HEHKS EEA T
WAIREED 720 SHINE W, No. 4 i3 271 mm DR T, HdkHiid 180X 10752k L T
3. TURKEZED SHE S N 5 R EL (42~84Xx107°) % k20 562 DE K
T & B I L LR S N A, R, BN X 2 ER hE o BRE T X b 40~
50mm OERTHEIMSRDbONE (10744 —3) BEELERLNBVIEEMH B, £/, 271
mm OFAIF 107 4 - SO RS », ZEOBRNOBARIEIT 3 LHEESIN .

4.3 MBICKBHEREL

4.3.1 HEOEBOLERE/LORTE _

I i3 DOBR D B Z LIc D VW T 1982 ETETOF—FIK2VWTHEL TV S
(L1IB5, 1980D, 1983). ZhLIBDORIRIC & % HIEHIZLiE 1997 4 3 A % Tic 96 SR &
Ttz (1o Table A-1~A-T B & U Fig. A-1~A-96). HEROLIKTZ/LRIZ 107)
5107 TH 5. zoHDO—HF% Fig. 16 12787, 1984 4 2 H 13 H 18 I 40 531, BIHEH
M (GlEED > OEREERE 120km) TEI -727 7/ =F 2 F 5.3 OHIBORICIGFHS hicke
BIZ(LTH 5. Fig. 16 & Fig. A-lA AL b0 TH 5. #ilf () & (L) kehetng
JREE LR OB ORISR TH 5. HIETIE L OHBRIRORT 2> L fce, HiEH
ZAtEGULMC R 6 R R L, HOBRERMPICRRLcbDTHD, L OERE R
HD1/5 1> TW5, EPoBRENGEHYEAMOZNTS 5. FEO EQ DRHIT/RL
FbOMIYA Ry 7 BHIEHETH B, T OEROERISRE T IIHIES) & FR I
HWHERESE »Twad & IcRA, ZEIZ015X1074 T, WL Twa, chicw
Je L e BEE, YRoMETICERHET IBES LT Lo LD TEHEEI LTV,
FE - LI (1969) T OFID L 575 X5 » 7RO MIEFZ LT 3R TE TV
BEBM/NIEZLICE - THEEI SN SDTH B EE L. BT 5 HHIgRE
LR 2 BHEHEE (UFORX TREGEEERLVIBABEDR TV, (LI,
1973 fih) &FEIT LICT 2, HIBD </ =F o — F & ERIEHS 5 Wideman and Major




= _Iég:osxm‘ ]

e Increase g

= = :

_;_,_ L= v:v B o _;\\1; ‘; L
J e e T D
S D : 1 P U R O s Ll

Fig. 16. Changes in earth resistivity observed at Aburatsubo in association with
earthquake ~occurrence by the high (H) and low (L) sensistivity channels. 4p/p
indicates the sensitivity of rate of resistivity change for the high sensitivity channel.

(1967 © 7' 5 7% b LB BRAIR CORFERMLEZHAEY, sheillshizcayraz
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ZABRONE & LTEL OFFIPBMES N T 5 (Rikitake and Yamazaki, 1976,
1977, L, 1980Db, 1983). Z DREZELER LI EENEEBIZ10~10% -5 TH 5
(L, 1980b, HE - KA, 1997). LirL, FHE U1EBLU 428 THohL
TE &S ICHBEBOHIERE 107 4 — ¥ OMYEHOE(ELTEY, 2hicEELT
1072 4 — FOEFENE L TWE, BHic, [ERMICED 1073~1074  — 5y OEAftkd
%3, %k, BRICEDHZIE 40~50mm OBFE 1074 - FOFBEZFLILbH B,
CORH—HHBORICRE L EbNIE(LOROSNE I LAbE. ThEOREEH
35L, HEOHOREEMZEZIEALOBABHEESH, D &b 1983 H~1997 4
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Fig. 17. Changes in earth resistivity (o) and records of accelerometer 3 components (NS,
EW, and UD) observed at Aburatsubo in association with the earthquake, “Far South
off Tokai District” M7.1. D and 4 denote focal depth and epicentral distance from
Aburatsﬁbo, respectively.
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Fig. 18. Changes in earth resistivity (o) and records of an accelerometer three
components observed at Aburatsubo in association with the earthquake, “Far East Off
Sanriku” M 7.5.
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Fig. 19. Changes in earth resistivity (o) and records of an accelerometer three

components observed at Aburatsubo in association with the earthquake, “Off
Fukushima Pref.” M 6.6. '
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Fig. 20. Changes in earth resistivity (o) and records of an accelerometer three
components observed at Aburatsubo in association with the earthquake, “Southeast off
Boso Peninsula” M 5.2. i
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Eastern Yamanashi Pref M5.8 D 20km A70km
23h35m March 6, 1996
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Fig. 21.' Changes in earth resistivity (o) and records of an accelerometer three
components observed at Aburatsubo in association with the earthquake, “Eastern
Yamanashi Pref.” M 5.8.
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‘Fig. 21 (B). ' Changes in earth resistivity (Res) and extension (Ext 1) observed at
Aburatsubo in association with the same earthquake. Plotted are minutely means for
each two seconds data.




FhzR) |3 i & 1 2 KM EAREZ L (1983 4:~1997 4E)

E off Hokkaido M8.1 D30km A1140km
22h Oct. 4, 1994

25m 26 27 28 29 30
0s 0 0 0 0 0
T T 1 T T T T T T T T
Increase
| 52 ~0.4x1074
Decrease

Py

A
[ /W\/M

Fig. 22. Changes in earth resistivity (o) observed at Aburatsubo and records of seismic
velocity components (UD, NS, and EW) obtained by a broad-band seismometer (STS-1)
at Tsukuba seismological observatory for the earthquake, “East off Hokkaido” M8. 1.
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Fig. 22 (B). Changes in earth resistivity (Res) and extension (Ext 1) observed at
Aburatsubo in association with the same earthquake. Plotted are minutely means for
each two seconds date. !
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OX%H 2 &, HIEHZLORIER 1.2X1074, {BfE:T Extl OEEE 2X10 DT, &
nookh GEIMERZE/LE) 1160 £755,

KA (1996) 13, ENERIC & > THEOSLOMIERE LOWE 2 FH 708, 1#HE
MR AL TR, BKRICE ZIKEREPSAONE I X 2B 2 ER# D
HENT & » THERZLRCBEAENS BB ELZRVH L., CoEREBRT S
L, HBAROEKR (E8%, 16%) 252154, ERMLGBHEEICEBRLRICEE
HWAEHIZSLER 1L 160, PITRIBAICII B THEERBL A ENTE B, T, EELE
BICRBEINE R B BICO>NTEERPKELL LB EVS LK (1974a, 1974b) 3faHEL
REEARONEY, EABBACRBRLLTELAL—ETHZIEPS,ICL
fz. Fig. 22 (B) OMIEHE I >WTRE S Sh i BHIERAEE (=60) B S iTEA
XY AR ER TE O N BHIBENZE LR OHBNICINE 5. DI &id Fig 220k
BRI 2B X - TR X A0 BRI b TH v, REBICHE S BE(IC
EBHbDTHEIEARBLTVS, bLIDEANELVET B E, HWRESOEL
B AEHIERZMRIAETERIEICKS. Lad->T, EYRABEO HERE LIS
DAHN=RLTRELTVE DS BT L AT 5 &N T 3,

4.3.3 HIEHZE{LOEE (EH) £O0T

HIERIT S 25 v TIRO IR LR, HECH-> THENT 258 LBDT 258055
3. ThIZHEOREMBICE/RL T, BRESHBETBOM L % 72135]  OfRlIC
BWAZ LIk ->-TRENEEZOTREBLAEEZEZ Sz (Rikitake and Yamazaki,
1969, (L&, 1978). L L7 6, ZOHOIIIT & » THARbLO MRS 3RS FHIZE
(EAbBTEBERD, TOLHBEZHRIBEZIND LI B - (FH - 7R, 1991,
Utada et al., 1998). 4[A]C OBR%ZBHRET L 7. Table 5 ($HHFEIC 31 5 IR O HiEHT
Lo EMBOML, FlEERLALLDTHSE. BROTL T 50 bbb o b MK
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Table 5. Relation between resistivity changes and push-pull associated with earthqakes
observed at Aburatsubo.

Date Time |Magnitude| Resistivity Push(P) | Epicentral location
change (x10-4) | Pull(T)
June 8, 1985 | 129 4.8 +0.35 T Central Chiba Pref
Oct. 4, 1985 | 2125 6.1 +2.5 P Southern Ibaraki Pref
Oct 18, 1987 | 3 41 4.8 +0.1 T Eastern Yamanashi Pref
July 5, 1989 | 2 28 4.7 +0.67 P E off Izu Peninsula
Aug. 5, 1990 | 1613 51 +14 P Hakone region
Feb. 22, 1983 | 1148 4.9 —0.27 T Southern Kanto
Jan. 1, 1984 | 1803 73 —1.2 T S off Kinki
Apr. 24, 1984 | 1311 6.7 —-02 P S off Honshu
Apr. 11, 1985 | 126 6.8 —-1.2 T Near Torishima Is.
Mar. 6, 1989 | 2339 6.0 —1.2 T Near Choshi City
Feb. 20, 1990 | 1553 6.5 —4.6 P Near Izu-Oshima Is.
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Fig. 23. Polarity of coseismic resistivity changes observed by the electrode set aligned
in the direction of N 20°E for the period from 1978 to 1997.

PR LA, RD 6 @HBELD b DA, MBICBF AWML & BHEBHEHOH
Al Ril, 51l KEM) B3 X CK[KITOBMA (B, R, Mt oF—sick-
. TOED S BSOS LS i HIEHZE Lo Bk & FEREHAE & 1< BB S AERRIR 13 L0,
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Fig. 24. Polarity of coseismic resistivity changes observed by the électrode set aligned
in the direction of N 81°W for the period from 1968 to 1976.

THA8ADRLD3IPIEKRL &5 A0S 10 AEToTNToE LM, Zhlis o
OEALRIDT 2HEICIE > TW5B, TH 4 Ry 7 75 ARG b ORI FE R LA
g2 ARCENTAEIICA LB, THbL, HIRROERELHIENMER OB 1
D, EREASRDOERNOBEREMOR T » 7HI 4 2 3 v 7 1R 5 N5 DH—HH
HRTHBEELONG. ETAT, IO BEBNFAELSNZOIHEEOATEFR R
) B IEATH S, BUBEH R TTBONTV 1968 0 5 1976 £ TOD
HEREERRICE LD L, Fig. 24 DX DR, BROMERSE L BITEE T Exb
Dotz MEIZEREEEIC LT 100m BTV A DI, EMELE O A HNIEIE 90 B
B ->TWA, 45 R1 TlREEFICIZEFERT S HA (NSI°W) IcEB/E -~ TR
FELTVeoicw LT, BAED R2 TREBEFRITZEETRAR (N20°E) TH3. D
XA a A XYy 21827y FIREIEFRZ L0 IEBT DA ZAL AR S 5 WV 2 {2t T
BHENCHEI S EWS T &, 2T v PRENORRHGFHZA L O 3 S & FHeicB
BLTVSC EEYE TV A, BHE(AECT SO LTHEL > L bENTH D&
ZZONBDRIPNCERL LI RO EDRBEBKOBBTHY, VEOICRBEELTH
%. HKHEOEREITHE > T, RO OEBEMAE(LT 5. < ORRERNE
T OKRMITERZALASET 0, HIERZELE LTHRlENE I EBELoNE. —F, H#
FKEIREOFREMSHPIEEL T, BHSMEoEa0REEEEL, HEZEL
CORMB I ENTRINE, ZoVThick > TERBILAF S s h3hid, B
BTIRIAS ATV, WFhic L THHIERNIC L » TERAZRMCEBESNA Shic B
Zon3, BEZ(ICO VTRV ESDEFANEIBEINTWS (Utada et al., 1998). &
EOFERZORBIZMER TRATEL R BEENSL LS, COBEARNSSEATS
FNBBROESICLZBEEDOEVEDL Y, HIRED O FHNO HBIRARL %2 E4 H
T, HIBENC & > TREORL ZBEOBADVR T 5 L HEBRAAET 5 Z L8R
N3, Z OO HIENE Lo FERELc X 2REAR EHFECBERLTVS. [
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R ENEKDEBICOVTHWVA S, HKDBBOERIC L > THEGE, S A
DI THITKEOES & 3 WidEKEOEVEES 2, HKEGEEEKEL Y F T4 2
&, FRIEUCBRAE FOM T KEOARIZEIC K -2 DA -7 0§ 5. HIEH)
& - THIHOABROBEEMNEC 2 LHITKPEKROEH 24U, FRATERED
5V T 2 B LO B C 5 T ENTFRE NS, BIE, BEYERICOVTIKER
HAEGLORERLZ EENEREFE LRV EOBHELD LTV A, BKEBNRIC
DV TRKOEBRIE EEROEIC>VWT I ST ZHLEND 5. EESR
LIKEBHROOTNPERL T30 BEROWERETH 2. 7279 7HRE(L
BPRICE > TTHL SEFLRIREBEORZFICL->TRI B L VWS D HEEEVERE
Thb., RELACHBHORIEOEVCE -TBI 300, 55WVIIHEROBWESA
BHCEETHLZOPVEDEIAPLATR, AR BEREES T CIERNZERE

OFALBIEROEREEZRESES BT L BRETH 20, FOIEHMRE L LEKD
HREELPF RS 3 IO NEROFREMNE IS V50 ThhiE, PETIERL
SERREPICTE > THIEMPZE(LT 2L VS LG HEBTE 5D, THLSROEET
b5,

5. RAEROKR

5.1 EREIMEOEMERICONT : :

BIEIT a4 A X 3y 7 SHAERZA LS IRIBO R 2 WHIZBBICHIGE L TV 3 T ERE N
1B, T & RS I & ORI BRMEF OREI TE b - o dIic T BV O TR
WHEVSRMAREC S¥ 3. CORBICEZ S, —HE{LHEE L KEBRE VS
MWEORR % 2 BHOBEMEML, HERCHEIOZHIES &S » Fig. 25 Dk >
BEEEZBOVTRIESETT-7. C1,C2 P1, P2 138 —16(r8AEM, P3, P4 BREBHBT
%, P1,P2 & P3 P4 13cm BN TS, Cl, C2DRIcBRAK L TP, P2RY
P3, PAfDBMEANTE L. Fig 26 13EEIEOHE M 6.8 BB T ish—181L
$EEM (Pb-PbCLy), FHRFEEM (C) itk 3L THB. Th% b3 & HIEHELOR
EIERIA S B OBRIEZITH D, Z{LERSRIL TH 3 T &b h 5. Fig 27 BFEHEIED
T M5.1 ORI TH 205, BLOBERLIREC TS 5. BLBRIE(SBEBL TH

(1)
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Fig. 25. Electrode arrangements for the resistivity measurements. C,, C,, P;, and P, are
lead-lead chloride (Pb-PbCly) electrodes, while P; and P, are carbon (C) electrods.
Current is induced into the ground using C, and C; and potential dlfference is
measured using P, and P; or P; and P,.
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Fig. 26. Comparison of coseismic resistivity changes obtained simultaneously by
lead-lead chloride electrodes and carbon electrodes. The changes were observed to be ‘
" associated with the earthquake, “near Torishima Is.” M638 (about 381 km south from

Aburatsubo).
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Fig. 27. Comparison of coseismic resistivity changes obtained by lead-lead chloride
electrodes and carbon electrodes. The changes were observed to be associated with
the earthquake, “Hakone region” M 5.1 (about 48 km northwest from Aburatsubo).
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L, WRTp 23158 5. 7272 LB 212 2m, BH 113 100mA Th 5. KRIFEEIC
NS IS IEREICN T 2BREERD B 20 P1 & P2 ORI KH &I K X 154
HAEANZ, Pl EP2ORBOAHIEIIIZBELZ 2200807, 1M QOIEH W27k
CEI07* A4 — S OHIBHEMICHEL T 2BEMERLEER LN TE S, COBROBAL
EDOEE AV AEFBEOF + V¥ V< VF 4 — % ModelT562 (6 1/2#7) ZELT
HAWSE, VRO VIRIVERATEIE I -TdobkE 3, 5L TENS
dp/p LEBRBELOBMBBLOT 4 VI VEEEI OHBAN- BB X B L T,
Table 6 D & d ICEE A KD 7.

Table 6. Sensitivity of resistivity variometer.

Period Sensitivity Recorder

Aug. 1982~ April 1994 8 x106 /scale | Analog recorder

April 1994~ April 1997 | 3.13x10-6/ digit Digital recorder

6. £ & &

) B O i T IR E B ERIEN 12 B W TR O IS O %S a4 i L <
X7z BEI S 1982 £ TIIT R b EBAKEEL S, DITo &5 REESHEsh
7z (L, 1980Db, 1983).

(1) #WREBTES T 5 HIERE L Chid 107 0FicH LT 107 o liEHZEL T,
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Table A-1~A-7 12 19824 8 A & v 19974 3 H ¥ TOMFEIC BT 3 K L x k-
RHIE S Zhic & B HIERZE(LicBEd 32 7 — ¥ 2789, Table BED OENER, THE
& (record No), FEW; (Date, Time), & (Longtitude), & (Latitude), =7 =
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DEBDBTRENENE LTV, REHK - b & ORI IHER Ic -~ 02X
103 TV 3. ‘



HE BEE

(panunuod aq 03)

€0 — 19pIoq NQNUD-OJUEY | 99 ST | TS | sgse 90 6€T | €S T | ¥86T v1 ‘@24 | ST
S10 — oesios | 0zl | $IL | €S | 1T ¥€ 11 0VT | OF 81| 861 €1 "9d | I
P00 — oeod | 80T | € | 6S| Lz 9 | 9T 1l 1€ 0 | #861 81 'wer | €I
Lo — ojepod | 80T | €v | 95| Lz 9 | ST 1L €1 02| v861 L1 wef | ZI
TT — DUy JOS | 0T€ | 88€ | €L | LE €€ | 1S 9¢€l €0 8T | 861 1 "wer | II
Yoo — ojes[joiseodq | LIT | ¢S | €S| ¥ SE | Sb ovl 0£ 1T | €861 0£°d | 01
— ewfoeAN 1eON | 82T | ST | 79 | 00 ¥€ | 1€ 6¢1 €€ TC| €861 € WO | 6
T + 13pI0q NQNYD-OJUEY | 99 T | 09 | 1€ s¢ T0 6€1 | Ly TI| €861 8 Bnv | 8
— MOYOLNHOM | 789 | 9 TL| 91 1% 00 6€1 ST ST| €861 Iz aunf | [
91 + OYOLNHOM | 985 | ¥I | LL| 1T OF SO 66T | 65 11| €861 9C &eIN | 9
0z0 + 0430 JO 15e00 S | PL 6V | 0S| LI SE ST OYL | 9% 61| €861 12 &8N | S
97 — ojuey UWLYINOS | L6 L | 09 | 9S s 60 OVT | +1 1T| €861 LT "®d | ¥
LTO — ojuey UINOS | 8L 0L | 6% | ¥b S¢ 80 OFT | 8v 11| €861 2 '®d | €
120 + BWIYSIOL IBAN | 0S9 | 081 | 0L | €T 6¢C 85 OVT | Lb 01| 7861 9 oS | ¢
O0IX 9T — oey Jos | 1Ig¢ 06 | L'S | £So¥E | ¥Eo6ET | Weeher| 861 ¢l fay | T
(0/0V) (o) | (uny) (qroN) (3sea) ON
98ueyd ANAnSISOY uojed0] [enuadidg \Y} a W opmyne] | opmSuo | ouiJ e prooay

‘opnilusew 9y} 910USp f Puk (I ‘W "OqnSIBINGY JB PIAISSCO SoXenbylies yYjim PoIeRIOOSSE soSUBYD AJIATISISAI JO IST]

*AToAT109dSal ‘ogqnsieIngy WOIJ 20Ur)SIp Terusolds pue yjdap [Bo0]

1-V °19el




A RMEEIC B 5 KHHEHZ L (1983 FE~1997 4E)

(panunuoo aq 03)

—_ S] UBON9[Y 00ce | €€ $9 AR89 0s ‘vD LyL 9861 8 LW | 0€

$8'0 — 3914 eleq o S 061 2% 19 ST 9¢ SO 1yl 6STT | 9861 C1 ‘42d | 6T

yoo — U3 0s0g WLyInos €9 £9 0s 1T s¢ 145004 0 0 | SB61 9 "AON | 8T

$T + | Joid DeIeqI WOWNOS | €6 8L | 19 S s¢ 01 ov1 SClIC | S861 ¥ PO | LT

6£0 + | JoId USR] JJO H 1 X435 43 79 o LE S 11 6V TT | S861 2T 9ny | 9z

SAES JoId BqIID [BIU9]) 0L ¥9 8V ce se | ST ovl 6C1 $861 8 =unf | GT

9Tl — ST BWIYSHOL, 1BaN 9 Sy | 89 .85 6T LT 6£1 91 S861 11 'y 144

Se0 — HQE BqIED [enua) 19 1L Ly e S¢ L0 OV1 8 L G861 L "Uef €C

o Ojuey 3O 9 €1e €1l 99 €0 ¥E €e vl ¢t ¥86T 61deg | 7z

L1 + nqnyy 1enua) €0t C 89 6y S¢ ve LeT 8v 8 ¥861 v1dds | 1T

810 + OJuEl[ Jo S 197 4! Sy | 95 vt ST 6¢1 LT9T | ¥86T S des | 0z

— ojuey] JJo S 144 ST 6'¢ 9S $E P1 6¢1 €161 | +861 S s | 61

0co — NYSUOH JJO S €87 Loy | L9 s 0e 0s 8¢l IT€1 | #861 ¥21dv | 81

ST — BUISUO], TBaN 19 sy | 6L 0T 6T 1 6¢1 LTIT | ¥861 9 "B | LI

y-01X2l'0 — 0JuBY] UISYHON L11 6L oS 180 09€ 8000¥T | WISUOT | ¥86T 1T " | 91

(0/0.v) , (uy) | (unp (1oN) (1se) ON
a8ueyd AJALSISOY uoneso] Jenjuadidg \Y, a W opmneT | opmpSuoy | oulmj, Aeq p10o3y

‘oqnsjeInqy je paAissqo soyenbylies Yyjim pajeroosse sofuryo A1TATISISAI JO 3SIT  "Z-V SIqBL




(panunuod 2q 03)

90 — uag osog Jse0) Lnynfny | £/ 14 S | €C S¢E SC ov1 ¢y 0T | 8861 91 uef | Gy

T — uaq osog Jseo) Lnynlnyy | /g 86 L9 | Tt st 0c ov1 80 TT | L86L L1792 | ¥

170 - S] BWIUSHO], TeaN LvS 861 | 99 | 0¥ 6T oy o1 16 €1 | £861 C17°d | ¢F

70 + Jo1d Iyseuelie X WIsisey | 99 (43 8V | 1€ s¢ 60 6¢1 It € | L861 81O | Ty

10 + JoId DieIeq] MS 1t LS 6v | 11 9¢ S0 Ov1 L181 | L861 Ocounf | 1t

So00 — JoId euwllysnyndg Jjjo 6LC Ly S'9 | SO Lg 8¢ Il €16 | L861 €C°dv | oF

8T — JoId ewysnyng 3Jo o 11¢€ 144 99 | 81 Lt s Wl 0b6 | L861 L v | 6¢

80 — Jo1d eualysnyng 3Jo g See 33 L9 | 85 9¢ S 191 912CC | L861 9 "qd | 8¢

190 — JoId eunysnyng Jjo J See 0¢ ¥'9 | 9S 9¢ 95 1Pl €CTC | L861 9 '@ | L¢

€10 — UoI3oy surejunoy eXepIH| (L8 611 | 0L | Ce T 96 Tl £0 0C | L861 V1 'Uef | 9¢

Lo — JoId S3eM] UISYUON 999 7w 99 | 0S 6¢ Ly 11 Y1 ST | L8611 6 "Ue[ | G¢

8C0 — JoIq ouedeN UIHON STe € 6S | 8¢ 9¢ 9¢ LET 8€ 6 | 9861 0£7°°d | ¢

— ST ewillIN IeaN 09 ST 09 | €€ v¢ ce 6¢gl v 6 9861 CC 'AON | €€

$0'0 + B[nsuuad nzj Jo q 0s L4 9% | 65 ¥¢ 01 6¢1 €C 61 | 9861 €1 PO | T¢

$OIX LT + e[nsuuag 0sod 30 S S11 €L S9 | 6Vove £ o0bl | WESYIT | 9861 paunf | I¢

(0/0v) (wy) | (uy) (qHoN) (3sed) ON
a8ueyd ANALSISOY uor3e00] [enuadidg v, a W | opmeT | opmduoy | owiy, Aeq p1009y

‘'oqnsieIngy 1€ PoAISqO soxenbylIes Yjim pojeIoosse soSUrYD A}IATISISSI JO ISTT "€~V 9[qRL




MZNERER I 81 2 KHEIEDIZ (L (1983 4E~1997 4F)

(panunuoo 2q 03)

90 + pnsuimod NZ JO A | Ly | 1 6v | 8S¥E | 80 6€T | 817C | 6861 ¥ AInr | 09

90 + S| eUITYSHOL IBON | I8€| S8€ | 89 | €S 1€ | 1T SEl | €v8 | 6861 LT9unf | 6

T — Apmsoyd 1N | 9TT| 95 | 09 | TH SE | €F 0¥l 6£€C | 68619 BN | 8S

€T — JPIgPPIRAIMS | L6 | SS | 9S | T09€ | SS6€l | LzIZ | 68616174 | LS

80 + | BNSUIOJ 0SOF JJOIS | LS | 9L | TS | 90 SE | HLOPL | €IST | 886I8T PO | 9

10 + A msoydeoN | 6¥T| 9¢ | 8S | €€S€ | IT IvT | €1LT | 88619¢3deS | ¢S

9¢ + JoId IyseURWRX UIDISE | L | O | 9S | O£ S€ | 65 8€T | 6v0 8861 S 1dos | p§

80 + usgosog upmnos | £z | 69 | €5 | SO SE | TS 6€l | PIvT | 88619180V | €

S0 + e[nsuIag nZJ Jod | € (4 TS | LS¥E | TI6ET | 910C | 8861C Bnv | ¢

o + e[nsupuad nZJ Jod | € S v | 8S ¥E | 0T 61 | 6£01 | 88611 8nv | Ig

9¢ + esu_gd nZ] Jod | €F S TS | sSvE | €1 6€1 | 0P8 8861 I€ AInf | 0S

0 + ensuimad nZI Jod | € | 6 6€ | 65 ¥E | €1 661 | €191 | 886T6CAINT | 6F

900 — Jo1d BQIUD [eNUDD | L9 SL | 9v | €ese| oOT OVl | zeL | 88611 My | gy

Ly — JIJOANOL | 9S | 96 | 09 | Ob SE | 6€ 6€1 | YES 8861 STTBN | Lb

LOIX$70 — | eIOSUURJ 0Sog JJOHS | 19 | ¥L | 0 | JISobE | OToOVT |WEVUKT | 886T € ‘¢d | 9p

(0/0V) (uny) | (uxy) (7oN) (3seqD) ON
98ueyo ANANSISOY uonIed0] [eXua0Idg \vJ a W opminey | opmfuoT | QWL are pI0o9y

"'0QNSIRINQY 18 POAISSqO $9¥eNbYLIEs yjim pajeroosse sadueyd A}ANSISAI JO ISTT -V 9lqel




(ponunuos aq 03)

yo + L0 [gsoy) TeaN 86T 34 6'S 6V St 01 1v1 0S €2 | 1661 9 8ny SL

o — JoId equpD [enua) 9 18 9y (409 LO OV1 T 6 | T661 STIEN vL

$0 + JOLISIP B0 JJO S e 9374 09 99 90 €¢ 8¢ 8¢l €19 | 0661 pTides €L

70 + "uag osog iseo) unyn(nyp) 4/ 0s 143 12 ¢ ¥C Ov1 L¥y8 | 0661 €Ty | 7L

1 + UoI3al JUONEH 8P 14! s (499 90 6¢1 €191 | 0661 S Sny 1L

o + oI DRIRQI IO | b61 6¢ 8¢S ¥Z 9¢ LO THT 9€ZT | 0661 S 8V 0L

70 + B[nSUTUd{ nZ] JJO g 8P b1 ¥'¢S 00 s¢ L0 6€1 SS9 | 0661 LTaunf 69

1T + A0 1gsoy) IeaN ST1 6S 09 6¢ S¢ ¥ ovl1 TT01 | 06611 ounf | 89

€T — pUE[S] eWIYSQ-NZ] IBaN | 19 9 S9 9 ¢ b1 6ET €S ST | 0661 0T Q4 L9

— nyLues nod reg 865 0 TL 15 6¢ €0 €vl §TE | 6861 T "AON 99

T + pue[s] ewysQ-nz] IeaN | T¥ 1¢ Ls 67 ve 0¢ 6¢1 029 | 6861 ¥1I 10 $9

— J2Id eqIUD [BHUD 6S 8L 8 S¢ S¢ 0 o1 8C ST | 6861 0T PO 9

780 + ensuriad nzJ 3o 4 14 € Y 00 ¢¢ L0 6€1 60 1T | 6861 6 Anf €9

10 + B[nsuiuad nzj jjo g Ly g (4 6S ¥¢ 80 6¢1 10 0 | 6861 L Anf 9

$-0IXL90 + - BInsSuIusd nzj jJo J Ly 4 Ly 65 obe LO06ET | WYTUZ | 6861 S AInf 19

(0/0V) (wop) | (@) (10N) (1seq) ON
a8ueyd ANANSISOY uor1e00] Jenusdrdg \V/ a W apnnSuoy | oumJ e P10y

apnne]

"'0qnsIRINgY 1B PIAISSqO sayenbylies Yiim pajeroosse sagueyd A}IANISISAI JO ISTT G-V 9[qel




B 5 ARMLIESTEE (1983 H:~1997 £F)

<

FZ) R hEg

(panunuoos 2q 03)

SLT

12 v¢€

T0 — e[nsuIuag 0sod Jjo dS S 09 LT T#1 LT 1T | 9661 0T AON | 06

S0 + PO HOH | 0ST | €5 | TY9 | 8E S¢E 7T 191 LE 1T | 9661 1171deS | 68

‘71 —  |30id Wysewemex wolseq | 0L, | 0C 8' 8T ¢ LS g€l S€ €2 9661 9 BN | 88

s0 — Joid eunysnYng jjo | 09¢ | IS 99 | 61 LE 7€ TH1 Y2 0 | 9661 LT "Q2d | L8

—  |Bor Aeq eSning woypoN | 98 v | S¥ | ¥0 s¢ SE 8¢l 9z 0T | S66T 8T 1dv | o8

70 — Joid DleIeql MS | OTT | 9S 6% | 90 9¢ 10 0v1 vT L | S661 €CTBN | 68

ST0 ~ uordor sy ewiystiemy | ozy | 9T | TL | 9€ ¥€ 70 S€1 9bS | S66T LT “Uef | 48

— JId eI MS | OST | TL | ¥'S | 8T 9¢ 65 6€1 PETT | S66T L 'uer | ¢g

- JIJMIJOHAN | 029 | 8¢ | TL | €1 0% 61 THT LEL | S661 L "uwer | 78

T — myues Jo g Ieg | 069 0 SL| 9zor | Syevl 61 1T | ¥6618C 2 | 18

70 + OPENNOH JJOd | ObIT| 8C | 18 | <T €F It Lb1 €2CC |¥661 ¥ PO | 08

S0 + |wmsiprEoOLPOSIY | OLE | T6€ | TL | TO € ST 8¢€1 ¥S 0 |€661 21 PO | 6L

90 — moeyoL JJodS | Ov6 | 101 | 8L | SS TF 12 ¥l 90 0C | €661 ST 'uef | 8L

ve — uordor Keq ohyoL, | LI W6 | 6S| ¥ISE 8 6€1 v v |2T661 T @ | LL

$-0IXT'T + s eufoXeATIN JeON | 64T | €€ | €9 | Iho€e 0S08€T | WSPULT | 1661 € dog | 9L

(d/0V) (o) | (uny) (yuoN) (3seaD) ON
a8ueyo ANAnsIsay uoneoo| [enuadidg \Y4 a W opmne] | opnnduoy | ouwij e PI099Yy

"0qNSIRINGY J8 PIAISSqO SIYBNDbYLIRS Y1IM PoIRIO0SSe soFueyd ATATSISAI JO ISTT  "9-V 9[qBL




91 — gnsuag nZf o g | Ly T | LS | LS¥E | O 651 ISTL | L661Y TBN | 96

0 — BNSUTUSg nZf Jo A | 9% 0 | 6% | 8 ¥E | O 6€1 0£0 | L66T+ BN | S6

60 — ensumog nzp o d | 9y € | 0S | 8 ve | 0T 6€1 60€T | L661E BN | ¥6

0 — gnsuludgd nZ[ o g | Sy 3 St | 85 vE | 11 6£1 010C | L661E TN | €6

0 — JoId Deleq] wIoWnos | OIT | €5 | ¥'S | 90 9 | TS 6€1 8201 | 9661 1Z 9°d | 26

401X T0 — | eInsuiuag osog JodS | S8 69 | TS | 8cobE | 0ToOVT |WOPU9T | 9661 8T AON | 16

(0/0V) (uny) | (ury) (qoN) (1seq) ON
93ueyo AAnSISaY uones0] [enuadidy v, a W opne | spmnduoy| oumLl e PI009Y

"'0qnsjeINgy j8 PaAIasqo soyenbylIes Yiim PajeIoosse seSuryo AJIANSISAI Jo ST 'LV 9IdelL




FERNRME B 5 RHEERA L (1983 F~1997 )

s - - A.,],,,;Ire — 'T. B
L] T -
L s e e 0 1hour -
s I P LI O s e bt
|
H i oalede
o °
L 1 M57 .
Aug, 12,1982 |
sl | EQ 13h33m el R
| : 1
S - - 1,, . Sl —_—
L sis | als
L Decrease O O N Y O .
Iég:o.sné‘ i

[ increase s

N
Decrease :
I_A.gzozné“; Py ‘ : ; | i 2

increase
[ T B

\I‘: ; «
|

__,_._———-]——’T’— o M70 " T ;

: ! Cal | Sen6,1982
‘ l :”‘ 10h47m ;

|,

ML

‘ M4.9
Decrease gl Feb.22,1983 . &|»
Iég:aax,(,‘ EQ 11h48m 1

increase e i

Fig. A. Changes in earth resistivity observed at Aburatsubo in association with
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