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My History as an Observation Researcher of Solid Earth Electromagnetism
in the Last Forty-Two Years

XKEA EA
Naoto OSHIMAN

Synopsis

This paper describes my research life over 42 years after graduation of Tokyo University of
Science. Since entry into the postgraduate course of Tokyo Institute of Technology from 1978, my
major research field has been Geomagnetism, in particular, Solid Earth Electromagnetism. My
career as teaching staff and a researcher started at College of Humanities and Sciences, Nihon
University in 1983 as a research associate and in 1991 as an assistant professor. Then I moved to
the Disaster Prevention Research Institute, Kyoto University as an associate professor in 1992.
The main part of this article is a review of my struggling in my field works on Solid Earth

Electromagnetism. Intercommunication with research collaborators and students is also described.
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1978 4FICH RUEAE R FHE R M EL R & 22 3615,
B TR B RF G T4 JE RS A B S H s
LRRREL :"ﬁ‘ﬁ‘“bf:ﬁi FNLLk, BEICED ETH
RPN LR EHEETL LIS 7. HHMEA
ﬁ%ﬁ%%&%é FiET 22 &2z /2dTh
H(Z ORI SWTIE, B SEAFSEHT News Letter
90 %5 [2019 4 1 AT 138 & B ; W ORI ¢
HLSHEEMREDOED) 1A X a—FERH D).
ZLT, RINENET —~iX, EEOKEES)
WS BT S E e ET 57 0 7T Ak
HKTHENHIZETHoT.
MRk LM ok 7 & o MBS BN £ 5 iR 2 b

B L ToMRE S EIE TH3&IEEERK S
(Tectonomagnetism) | & D%Zlifﬂfb\ Z DI
Nagata(1969)\Z &k 5. = L C, HE H‘Oﬂﬁ R[EAE
IEHUR IR SN R & A, K E BN £ 5 g A
ZALIZ K IR R & T THEEN L Z &3 5.
O W EMIERZEL D RENIL, & A DR & £
STWDHZEICED. bHbAALZDOHALDOTRE TS
AOFEICL VS EIETH LN, ZoaAMbIX
REIC K VAT 22 CRILHBE B RO E I
ZOREECRRELRENOERIZARY 5 2) Jn
WEoTHELT D ENERICEVELD BN T
W25 (5] 21X, Ohnaka and Kinoshita, 1968). Z i % )i
TIHGALN IR & eS8, WO CTWr B EE) 1T L 5 Hilgd &
AL % T AL L= DT Stacey(1964) Tdh - 7=, £
LB 7 VBT OE CTh - 72y, T OWE
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TEENFE D IS D EALIE MR AITIZIE LWy b O Tl
7oL, WrlEm iz BT 2 WG 71 & B2 & D oA B
EE L CHIERRICE TOMSEboicd &k
Mo,

UL, HZEAEOITh 2k HEL 4 1L Nagata
(1976)I2B VT, Z ® Stacey T7 /L& BRI O FF
MOWREE & Liz720 CHiliIcE @M L, Wik
JEEF TH - - B RO O MR E &2 E L
Jo. IRSEAE, B 1 GERIE LTY, Z oA
REELWHEATIERZWEWIERT, Thitsb
NETRTIEDIZ, WD XA TOWEBIER) TOF
HETEDLLIHICTRLEVIORRICEZ BN
SyvvarEnoIbiFThol.

TEOWEEIIC L BIE M EFHET S &0
TEL7 07T NI T, HAUKFHESEE O
TSRO & TR 1E YR oI ER
SAMELBREOMEMREL LTHIEL LN
» C(Iwasaki and Sato, 1979), VEENFE CTHM & %
OTul T AERIELTWRZEWE, YR, bbb
AAUSBAEY ENWH bbb, ul L%zt
b 9 & ZI|Z1X MT (Magnetic Tape)lZ L 572>, 7' a7 5
LAEBETIBICHWD 0 /0% 11728121
MO — RIZ LIz Fh—Fa8ERLTEn%E
LH I Lol BIELTWIE W0 i3HE
LT —FEETHoTZ. 0T T L0785 DD
—FRHDZ2DOTHLING, HYRSGEDO— NEET
HVEHOr — A ANTELEIRTNAIE RO 2
Mmolz. I—FOEFN 1 K THIEZIE, 07
T LMIHZR SR oTLEINLTHS.

OBEIBEADT ST A ICHEBORTR 3 Rk
TR NS B 2 3 e L, £ OWEERNC X 55
AL EFE L, TORII0AM % LI AL D £k
O EFHR L, #MEO 1 BHASICBWTEISh
DR A RO D72 DICAH R 3 IR TTHEIRIC BT
DIEE D & T VTR AN RE D OT, H
F 2 WIL IR TE L& TS CIHRESF R %2 L T
WITIE, HBEKEOHE TONMNRKRE DL DITT
HDHN, ZOESOFHET e ST AR LE LR
XETHZENTER., bHAALWWIEBIZ X 5 ik
R Nagata(1976)DFER 1T R A LD TH -
7.

2. WREHEMIFHREETILORE

HFAE BB L O & L% RIS L
7o bk L, PrEEE ToORBABIE OSSN
Z TR ST &0 AT EAS L ISR A ST
L7c. 1983 4F 4 H » B B A K52 SCBR 23 G H2
B2 e ca. BAEio AR REEN

2 MERNIC I LERFZIRE SN OCHEEI O #5% &
LTHDTEBLNTENL Tho7e. B LW T,
HERBR R EDNEME VWS Z LT, HHIBRFHR
WIeEITHO 2L EHBL B ORERA VB ONE
L Thon, HREENSBH O X%
THIZLWEEbh, HMBTESEMK O % ik
BT DL LB, R HERNEERK O, o
EV, MEKOBMFERLER S 2B OMRE L IED
5Lz vk, BINETO D OREIIE
b, Fo, KAEHEKOMAL TERWVWE S22
KM THoTzl28, EETEI0iX, YEEEE Y
ay EMERBEDEENY O e —X BV
BEOFECIDEHERETLHE LW L5 d
DTholz. EWVHLHRRT BHNEI EWHFE
BIZLIEBL FATZ LR, 070 b [H
WMEl L LTOMREAIEL 2o T LE -2 (RO
THRARD K H I Mize 7 a b o EBISE b RIREIC
T TVWEDOTIEH D).

AT Tk ~7z L 902, HMBEHIBEE RO T A
Ze1d Stacey(196D)IC L D b DB T TH Y, T DHED
%< OWFIE Y, Stacey SEEDIREZ ST -8 2
BEFHEET LV EZRKICER - BEIEZHOTH-
7=. f121¥, Shamsiand Stacey(1969)72 X ThH 5. =
DETIVIEIT 4 Aulr—a BT VIHESLS 2K
TTWIE T T VAW - 7o IF IR R CIEM e Ul £
FNLTHoT-.

—J7, KILHBERFICE L CORYOHMEEST
v DHFFEIL Stacey et al (1965 E DA, ZDET
VBRI A S R BEET LV Th o 72
Stacey 7 /V— 7" & 13T L T, Yukutake and Tachinaka
(1967, 2IKTLET A TIEDHDIN, v~ I ~<EEV D
R 2 A8 L 72 B GRHI IS IE L WARICEE DS W2 IE A
EAIZ X MR L O E WO TITo 7= (Fig.1
DEIZET NVOMERERT) . & OH%RKEFHHED
AT VREELEHEEAOM EICL Y, Davis(1976)1%
XTI UZTKINTOS <250 OERICHE > Hif
R[EM, 2FED 3RV I VEEVEET LTS
BIEAE T L (Mogi, 1958)I1C L& A iR ZE L &5 5
L7z (Figl OEFDET V). ZDO X 5270 E_ D%k
FEFE T, DEHCHLELVWESZEAET L
Bk LGRS R OFE (MBEKGEAET V) 2
2 RFTEETNE 3 RITEET BN TRINTZbIT
THHN, L, b2 50FF Lo
L@ mIh T,

DF Y MEMHERHEOET VICE L TH kL
BRHROETNVIZELTH, TRENOET VR
N THADOEAMICE L ToERNMITbhL TR,
WL TH o727 Th 5. Yukutake and Tachinaka
(1967) (LA'F, 7 /L% Yukutake Model & FES) 12



X2 2 WILEAET VL Davis(1976) (LLF, €75 /v
& 13 Davis Model & FES) (12X % 3 RILEAET LIC
K AR BN D N — o N~ ~EFEDE O
FTHTLLE—HL T RN 72DTH 5.
Sasai(1979) (LLF, <7 /L% Sasai Model & ME5)
X 3 WITHIBER AR T T L DR & fEHTHIIC KR D B =
LI Lz, LT, Z OflrfiE % FIZ Yukutake
and Tachinaka(1967)1Z & % 2 oo flEi€ T L fif &
Davis(1976)I2 X % 3 ITIIEE T Vfif & O bl & 17
Sl A, R E D~/ ~7EF 0 E Lo
KZALIE Davis(1976)DEUEfFE & —E 7", Yukutake
and Tachinaka(1967)\Z & % 2 ¥R uE Ml i O rg AL #R
L TCOMBIREANAENFE K LTEDOTHD.
ZOZEE 3 WITETIVE L TIT Sasai(1979)78 IE
L < Davis(1976)Dfif iXffi#E > T\ 5 Z & &R LT
B TH o 7. Sasai(1979) LA T B 1= %
OEHIZBELTEDRT =y VN TE, TOELS
ERERTE 21T C, talHPoXs7+u—1LC
L, FICHE - @IS VL OB Xz Lol
TR L2303, MR EATT LVOIE L
VWM I Davis(1976)DfE R T - 7-.
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2D Model 3D Model

Fig.1. Schematic model view of the 2D (left) and 3D
(right) Mogi Models

UTFOHiThozdTHMAT SIS bradhfn
E L oRFEHFEICSMLTEY, ZORTORET
—vD—D2Th HHIBITEEM TR, 2F 0,
WEME S REORIED T2 OB AR 2T 5D
EHEWS Z IR T 20708, 80 Dk,
B ROM, RT7TUFKRED T 4 U BEIFTICHAE
LUHGRITE ERRFICE L COEFHEEL - TF
LWEWHIEIHEZ T 7. T OB, o 2D T,
FEHICEFTAMVICELTO ZNE TCOH IR LB
NT BT TIERL, FRZENOHMEFEDFETIE
WHBBIAALTERAARTOLEE 2 —#i%s L LS & &
Z, Yukutake and Tachinaka(1967) (Fig.1 ®Zff]) &
Davis(1976) (Fig.1 ®OA4{)) OBEfFE% B 4y THE&t
HLEO2EEXTZOTHD.

Fig.2. Xu and Zv components at a surface point
immediately above the dilating center as functions of
the depth of the Curie point isotherm Ho normalized by
the depth D of the center of a sphere or a cylinder for
each model. (a) Davis Model (reproduced from Davis
(1976), (b) Sasai Model (after Sasai(1979)). Unit on
the ordinate is 14.7nT. And (c¢) Yukurtake Model (after
Oshiman (1990)). (after Suzuki and Oshiman, 1990)

LL, ZINEELNWEZATHDIN, BHHTH
R LTZRER L T2 DR SCORRD —EH L2V 5,
EFHLOBRELVOPOHENEIZHEFICEL VDT
. FHRXOFERBEICHO NI T v T T 4
DEDENHES TV DENEHET DI LIEAA
BIZIEVWE B NZ D, MLAYKEA Z—F >y b
ZRAWTT v 77 AEKROR VIR 2175 2 &2 L
FEARARETH 2.

L7 L3giE 72 Z & |Z Yukutake and Tachinaka(1967)
CRWTE, BRIV B T E O 72 e
NhDHELBIT, ETLE LTHWEZARZ A—=X(C
L DN HMOFEMRT vy M b FR IS S
NTWe., ZonokiFmafhic, HRFHcEz
NEC ##» 16 v F PC Th o7 PCI801 &
PCI80IM % 7 /LIEM L CREHRICI Y MATE L 25,
FIL 2K ILEAET L TH % Yukutake Model 1% Davis
Model L#AMTH L Z & 23HBH L7z (Figs.2(a) &
(¢)). 2% Y, Yukutake and Tachinaka(1967)? F+ & f&



RO PO ERTFEL TWVDH B LN &
L7z, 2 ORI, SHAMRZ MRS 2 &,
ST INDH DRI DOHAAT 2y NBFAOFHH
FEREEADZENHAL, ZoOZENERTOE
{53425 Sasai Model @ K 9 7B > CTLE D
DTHAHH EHMT D Z & A TE 7= (Oshiman, 1990).
Davis Model 2B L CORFHEICBE L TiX, 3Kic
FEIK T ORFERSE Sy & 2 ROCFTh DA R T ENM
L2 se =, 5 EIZ/R > DO V—T7D
HEEZERTILERNSH D, STHICCPU XA AL
AEURROBMENS PCIS0l RATEHETH I &
WEARARETH Y, RO KEIGHEZ M L T
L7c. E£7, BAERFRICE L CoREMNEHR SRRl
INTELT, X7 77 KIUOLGEITRIET
HEIRETANRT A—=FOBEEOFEE RN S
NTWEETTHoTDT, BREDSED A X — L
B AME OFEEACCHFEZRRZ. TOE
2 MEOETARELToIz. —DIE~v I ~EEY
WO 0 THALAETHY, I —DiE~vr~
EEYANLBALEZROHETHDH. KILHBERR
EEZDE~T~EE O NITIBAEA Y, 2FED 0
ThdHEEZDONREBRENZDOTH DN,
Model TiE, X, I HHIBERDI RO IX, Y —
ZELTHRAFEERADN T D Db~ ~72F
DINTO T, v/ ~7EE0NORMEMRS
B L CTIEBNCEIT 5 Z L IR > TWEDTH 5.
ZOXIR 2 EEOETARECHMAELLLEZ A,
Fig3 [ZRTLHIC, v~/ ~EE0WNERIMLO X LK
HA I HE ST Davis Model Ofif & 72 5 (Fig.3(b)) 23,

Sasai

Fig.3. (a) Xu and Zv components at the surface point
just above the center of the source as functions of the
Curie depth, Ho, for a model without magnetization
inside the source sphere. (b) For a model with
magnetization also inside the source sphere. (after
Suzuki and Oshiman, 1990)

0 & L7248 121% Sasai Model Ofif & 72 5 (Fig.3(a))
Z & 3HIBT L 72 (Suzuki and Oshiman, 1990). > £V,
fi# T fi# Cd D Sasai Model DIE D NHIBEEAETT
NWELTIHIELL oD Tho Tz,

L& L CiX, Sasai Model 1ZIEE A NEWE A O
fgzak DI K 2 iR b 2 B 2 556 I I3E G T
XLETNTHDHLEEZTCNZOTH D2, MBI
Ho LIRS, MK E R D D BEOERIE S O FEAT
RRIZ, MO EBNICRER LR D RNEE 0SS,
TOERM Y OFAITAREZIEFITEEIRS FIT LT
X, ELWENRSE RN EWS Z LR LT-.
IO EIE, ENTRRERD ZSEETET TIERL, Y
R, BUEARFE S 2T T 2BICBEL D2 L THD,
Suzuki and Oshiman(1990)238 & 732 L 72 B O 0k
T 5L ZAEFROELGRICRPE LRI T D HE
MR ROHEOR BRI EELERITT L7
S>TLE -7, 728, Sasai Model 1ZZ Dk, HFika
DOWNE RIFIEET S Z & T, Sasai(1991)ic LY
WEINENIREE L TOWREERDZ Loz,

ZOXH R HOHED S 5 oD AL, ¥WH
TRREALAERIE T 7 S R BE R L E D TEET D 45
BOHBEREICTEH L ToBEE Lo nd 2 &
D& 7=, Sasai Model DT fEN b HIZR THIH S 1L
LGSR AL, IR RIC K o THE IS H B
TOHIEISERYA TOEMBER L A R—NLDIED
HIHEOERIZL Y REINTNDLIZ b, N
BIEWALEENFIET 5 &, MEBEKAE LD, £
DARBVEREERIEY 3 v — D Ve ER T o B
FHICMER N Z Lz b e L big, iKY
AR—NVPEEWVIZHZEL TWHIEICELTX, £
DB RELE LR WGERD L Z L2y, ik
MEERE L THBSNIDIRNTRENTZZOHTH
L. FEE, SEIERBEETATEHE L L 25,
FORIRDFER T E 72(Fl 21X, Oshiman, 1990).

3. EMENEHIFEHNAE

HOR LEERFTORFFEIE LERFERORC H R SCH
FERFRUC I T2 80 AT, 1E WS & B PR
AT D &0 D BLRAIFE 1T - 7. TEWTE % 81 8]
DHBIZIR - THRBEN, HFETOLIKGUE, H
MR RN EEZTEL, WIS oA 2w
EZRHZEIE NI D ThoT.

S L= FERFA & LTIiE, Photo 1 12T X9
PRBREE N WTJE 2 B\ THTF 272 £ @ (Ohshiman et al.,
1987) & b= dRIE - b7 F N U 7 A R
CBWTIT>72b D TH D (Honkura et al.,1985;
Isikara et al.,1985; Tuncer et al., 1991a;b). Z O D Bf
EJIWEICB LT, &S colrEiictld B



Photo 1.

intensity across the Atotsugawa fault.

Profile survey of the geomagnetic total

FWRE AT A 1984 FFICTHE LT TR ],
FD% Y, 2 EIRMBHND 72 Magnetotellurics {5 (MT
B) I K DEHE COBEPBERELZIT> TV 5.
COREDORA Y MZELTIEUTOHTH L7120
TIHRARTZNAS, B 178 O U/, HUR 1 72
WMEELFELDLEUTOIITHD.

BRI 8 H {A1X, ENE-WSW O EME2HbE S
) 60km 1ZF X5, Z OBREIEEICZ ORI
AT U CHIET 2 RN g, TRFEIRITE, X
OVR A Wi 72 & %0 2 ) | g & PR IE L C 3
v, dblEAITRERES Y Z S AT hE R ERE TS
Wi Ccdh o (EWEIFESHE, 1980; 1991).

FTo, BRI CIXETE ISR o 7o MRS A S
WCKRERBFERIDDZ ENGo> TS, Tto and
Wada(2002)iZ X +ui, Fig.4 12”39 & 90, i/ hiE
DERJMHDENTNOWEOHE b L — R & IEF
WEBW—ENRRA NN, ZOSMMIF—HETix k<,
IR W ONEIE T RIS A R 2 2T 4 SR
IRV RSN 5. 72, BIROEE SRS B
B oW E Iz > T—E TR, A4 R3
T 4 DIRNEIR TR BIES oA L, O TIX

Fig.4. Cross-section of micro-earthquake hypocenters
along the Atotsugawa fault (Ito and Wada, 2002).

HERIEE DG Th 2 IR A D cutoff OIS
HHRAIZELS 2> TS, EBIZ, FLAI VT«
PEFTH Y o bIES ETHRIFEN RN D
TEIE O EI T, HEORA L TV WIS ES
M Tk mETHIEEICH > THEIEL TS Z L MR
fEnTnsd., £LC, EIHARQIIDIZLY 7
U — 7 ORREMES R SN EENE, ZOHEO 3
ENR LN WVEEEESFET W E R 7 2> b
IR T DD THD.

4. bLa-d7FHYTHET

7 F U TR E oMb I, KERELE
HIBE 2 F 0 1981 FEETHD. TOEKRTITRD
WS LTRELEVLODOVDESTHD. £
LT, ha~oEMEEIL 2019 4 9 A FTIC 32
[T, MIEERIT 611 BICb2d (ZhEToi#

Fig.5. Active faults and surface ruptures associated
with large earthquakes in the western part of the
North Anatolian Fault zone (modified from Ikeda et
al., 1991).

S CIIBAELZMIEZ THY 570 H &22o> T,
AT A RESELTZBEIC, H&OME DO PR O
BAZBE- TV L) ThD). ZOEWKT, OB
KELLTOFEHOPTIIREREAEEZFSOLDOT
HoH. Linl, EEEIEFEIEL L TOFERLILT T
MU 7 WiJEHE (North Anatolian Fault Zone: LA T
NAFZ) PEERI TR L= 7« — /b REBR ORI IC
B LTiE, 22 KiEDT (2020a) & K& (2020b)
2, RRFHELLENTEY, Web ETHRLZ LN
TE50T, FMIBELTEIINDLIZHEY, AHiT
FMEE T L ETMRICRET I &ICT 5.

a) MIEZTERIE

7 b U TR, SO R IEIE AT
WMV aOELZIZIEEICT T Y 7T 2R LT
TFEAET DRIEEHR 1,000km (725 hT AT 5 —
LT L —  ERTHD. BrEHERTRO LY
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Fig.6. The magnetic anomaly observed at Cerkesli
(dots) and the anomaly (solid line) calculated from
the best fit 2D magnetic dyke model (after Isikara et
al., 1985).
YUy TR LT 1939 R0 R LIRS, IWTE A IR
STHICBE LN OHEFEREIC MT 7 7 ADOHTE
FAEDBN . Z DX D RIEIT A~ DO BEHE 2 &
D, —EOHEEDREDOTEEIT 1967 F£1222 Hil O K
MTHRAEALEZL Ry LXHIEMINTHD Z L0 b,
W Jeg A7 oD 7E SRS R 2 IS EE T D T LA,
1979 4E1Z Toksoz % H 12 K » THRfH S, 47 7 |
U7 B E S RAAICER S NS KO T Ro T
(Toksoz et al., 1979).
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Fig.7. Block diagram of the proton magnetometer
system, OSMAN?2 (after Oshiman, 1989).
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Photo 2. Proton magnetometer system, OSMAN2.

NAFZ FaERisk i, Fig5 \ooRd & 912, Wit
LFFITH S0km FBTToHIE L TWD A, 2D fL
I TP TIZHEMm SN TV EHEEERFEORBRENS,
1981 4 & 1982 FE DO BLHIFA A 13 = & L T Iznik-Mekece
Wl & IR T DR OO 43 I W7 28 A > TN D i
WCHMBRENM T, 20 2 FEFEOREILBR
KPR FIE L MY - B PR RIERBRER b
DT, BMKFOREL LQL, EHERICER L
TR IR - THIBE R 26 70, B o biRBL 40 A,
HARBMN M EZRET D VD 2 &N E Sz,
ZTORE, bo L bRIIIEE LBERICH - T
ARy, BIREAL, HWIRILZNENN, 04O RE
%9 2 & A3HBA L 72 (Honkura et al., 1985; Isikara et
al., 1985; Tuncer et al., 1991a; 1991b). Fig.6 |ZF D4
W EE OB % RT. WBIZIH - TRERR T BETE
LTWDEWS Z &iE, BBz TEA DAL
BN AARWEIZH > THEIETHZ L 2BKT 5.
TTIHE 2 MiTik~_ =L O, ZORYE R b
ExEFMT 22 LT, DA HE B AR 2 R
HMTE5Z Lt d. BMREEEBE LML EE
BWICHEAFH A B E L K v

—7J7, 1980 4£ Z A/ 5 NAFZ ToOHgER 21 o
HRBR R EEE ST 2Ll 7 v b UBIE O
BRI &2 BHAA LTz, 1985 FEEICIE T |1 b ¥ A1 7R
o LFEMR LIS THATE 2B LT E, 1986
FEOEDOTBEORRIZ, Zo7va hZATD 2 E%
NADT 4 =) FITRET D Z & AT & 72(Oshiman,
1986). L L, MOMENIEE 7225, W1 &I,
HHEIZL VY —aA 0 LERIBRS A L
NFHEIEHE L CLE -T2,

PED 1987 HFIZ 2 BMIE E b iz — AN THMT
HZEM, HFED 1 ARNCRE 7=, 1986 FFICRE
LGB L 72 1st OB 2 Bl C1T 5 L & b, T
fAOMERDT, HERIO 2 BEMIEET, HrLna
—Ya D7 kRS (Oshiman, 1989)% 2 &1F
L bV ITEEGIAL, BN E 2 D 4 05
I Z s L.

Fig.8. Locality of continuous stations for the total
intensity in the Iznik-Geyve region. Dots indicate

sites for repeated survey of the total intensity.



Photo 3. One of geomagnetic stations of the total
intensity along the North Anatolian Fault zone in the
Iznik-Geyve region, Turkey.

7' b DI EBASE DB AR, REIEHIARE b
ZRGTHD, Hgh o L BIKES C-MOS o
CPU Td o7z RCAtED 1802 £\ 5 F v 7 & FWT
W73, 1987 U RHIA44 72 280 Y CPU & J&32 LSI
Z—FRIC L7 C-MOS Z A 7 OF v IR FIHTE
&0l oTWIZ, 22T, HMOBEIGFTIX
ZDOF v FITEEH LIz (Fig.7; Photo 2). ﬂ?ﬁﬂ:”@7 = ]\

24T H 1 BERTLE L BIC, BREMIZ20E5D
7V MR EAER L 7. %%i&/uf:“%ﬁifé@ 2BD
W, 1 RIZMNT v o 7 HERE LR LTE
BRI IR OMIE# T, 5 1 BiF7Y »
MERE AW EERO LD TH -7, & 512, 1988
FEORITE, EHIZSEOFMERATDLE L BIT,

BOHMAEBEIEL, Fig8lZ/RT X HIZFTHTD

B 25 52 % % 7= (Oshiman et al., 1991)(Photo 3).

HRH WHRTIE, o7 v RLT AW T 1986
FITHEA LT BRI 1 5 e ZE (s, el o
T L THRATHD TSN DT, D
WERICA 1987 FEOY A = AGEICEE- I TV
% (Johnston and Mueller, 1987).

c) 1999F hLa -3y TYHE

1999 4 Kocaeli (2 ¥ ¥ = U ) HifE (M7.4)i%, 8 H 17
HoOBMIK M OMFET 3 Rl I8 AE L. BRIT
Izmit IZfZfE L CWz, 2F Y, a vy U HEEI
X W IE Fig.s IR STV Iznik-Mekece
Wk Tl 7 < Izmit-Sapanca Wi @ H DIE 5 72 o 72D T
5. Toksoz et al.(1979)23 a1 L 7= gk 2E A T,
BURIRTHI 238 > TH A 10 FH4IMT 7 7 ADHUE
BREAELEZDITTHLA, LRI T7 4 — L RE
BRoOBRAE, KBIZKEboTLEST.

1999 O HEIE, HEFAD 20 HIZLHIND, b
7 MU T WER O 2 S04 ﬁ[ﬁ@fﬁé)é
Iznik-Mekece Lﬁ)% & Izmit-Sapanca Wi g 1 & HH T ELAS
T2 BRI ofﬁmﬁMTﬁM%ﬁofwt
(Fig.9 %%ﬁﬁ). PRI 3 BB X O MR AR, MMl

WHEEICER®RD W AoEIZH > TED
Iznik-Mekece W28 F r DEICH DR T U F
RFEDOA X=y 7 BRIFTHE THAP Th o 7.

IR MT BRI, Fig9 IR & 912, Mmooy
Iz K7 J&@ C & % Iznik-Mekece WifE B0 HEHME L, #
PR ZALFMICIBER S & S 7208 5 Ehidh T, &=
DONTSHIE T001) & & 2AH (Z OB IR
LZRBARTHEE) 23, brofavyx U E
FEAERICBHEE 2B CW BRI RIC RS, B
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Fig.9. Distribution of wide-band MT sites along a
profile crossing the northern and the southern
branches of the NAFZ. Site 001 is the reference site
for remote reference data processing. Sites 118, 120,
121 and 122 happened to be in operation during the
Kocaeli earthquake on August 17, 1999 (after

Honkura et al., 2000))
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(b)

Photo 4. The epicentral region taken from the site 118 in the eastern region of Izmit in (a) two days before the

occurrence of the 1999 Kocaeli earthquake, and (b) two days after the earthquake, respectively.
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Photo 5. Damaged building of the Kocaeli
University under construction of new campus in the
Kosekoy region.
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Fig.10. Two-dimensional resistivity structure across
the fault of the 1999 Kocaeli earthquake deduced
from wide-band MT data (after Oshiman et al.,
2002).
WO RIS EINDZENnDHD. i
lConductivity Anomaly #5553 | IS L TV B A58
FLHEWI LI BRERTHD. ¥(MMFET ICA)
L 1Z TConductivity Anomaly | @ -2 D HigE o §A 3L
HLoTMiETHINLTHSD. HESL~Y M LD
BRICHEERESMEELERTO2EETHD.
WEROBLREEESMAOETT L E LTIEETIE—
BRIRET AR ET VICRD2OFHEETHY, K
DAT v T OIF-FRERET NV L L TERUREE NG
S HRDIIZEACT D3 MtEEE & 2 5 DR EET
HDH. HEEROMEET LV ThDH. HIEKNHF OR
EREPCHBRMEET LY, ZOX)RMEET

— 24—



NTHY, BIETH IO X ) REXBEEMEET
T 7 v — XV HER O BRR O 7= 6D DHFZE & L TATH
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IMAEE T VT Z T OB (Goto et al., 1997), 1984 4
EWRETHEOERIK COBH (Kasaya et al.,
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Fig.11. Two-dimensional resistivity structure along
the Atotsugawa fault deduced from wide-band MT
data (after Yoshimura et al., 2006).
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Photo 6. Eruption of the Unzen Volcano in 1992.
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MT & % EhE L7 (FE3E - fth, 2003).
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Fig.12. Resistivity structure around Mt. Fuji obtained by wide-band MT data. The direction of the structure is

assumed to be N40W. Inverted triangles indicate the measurement sites. Seismicity during the period of

1998-2002 is also plotted. Solid circles indicate tectonic earthquakes, while stars show locations of 76

low-frequency earthquakes. (after Aizawa et al., 2004))
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6. HEMETOMEREBREDHE

19954 1 A 17 BIZF/E U7~ i I E b 7R (M7.3)
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ZOREOEEAR AT, MR AR O R D i
BENWEOREEELBEZEORELEL S L)
HOT, WEOMER % &< 1800m DR T K —/L %
WY, EWICE BB~ OEAKRBREITV, 5
KFRHOEAEZBRUTDENI DO TH-T= (B

EWIEES o Tz,

KRR AZ FEM T2 72DDFLIE 1700m FLTH Y
JE DT R IETB AT 3 Ry HER A, £72,
1568m & 1673m ¥F43 1213 L FEIRR 2y 0 #5235 &
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Photo 7. Water injection experiment into the 1700m

bore-hole at the Ogura site of the Nojima fault.
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Fig.13. Schematic diagram of Network-MT
observation based on Uyeshima et al. (2002)
(after Hata et al., 2011).
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7. Network-MT %2 & B LELHEREE
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Fig.14. Cross sections of the 3D resistivity model determined from the NMT data. Black dots on the

cross sections indicate hypocenters of earthquakes determined by JMA within 10 km of each profile line.

Gray triangles represent active volcanoes. (after Hata et al.. 2015).
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Fig.15. Horizontal cross sections of the final 3D
resistivity model at depths of (a) 20-25 km, (b)
45-50 km, and (c) 90-100 km determined from the
NMT data. Gray dots are the hypocenters of
earthquakes, as determined by JMA from June 2002
to May 2006.
Quaternary volcanoes. (after Hata et al., 2015).

Red triangles represent active
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2012; 2015;2018)
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Fig.16. The goal of the Research Unit for Exploring
Future Horizons in the Kyoto University Research

Coordinate Alliance.

REBERZEADF VLY
A RHE

FoLvPLRL &
L Y

| iLnr—v 4 EROET

HLOEH S B ORI &
H (FEHBBAZOM ?)
£S04

B fil

N COmEEI ERRER
(hdLhiin?)

Fig.17. Schematic temporal curve showing research

challenging for exploring future horizons.

D2KTHD (7L, ZoRCFREKT, 2016
43 AICH A O 5)IOH 11 [B] 5T K 22 HE M 78 5T -
BV URV T LATHER LI N—=T 3 o
TW5). TRERZ] ~OF ¥ L oY% [REOH
AT R ERAN R NVEORWNT v LY
ERITHZLIC L., £ LTI OEET 2 £/,
FAFTEETHLH D, 2 LT, [RER 2
=v b] OFEXEFL E LT [Frontier] &) SHEL
J W72y T T Research Units for Exploring Future
Horizons] &\ 9 K& Lz, Z OIEFEXKFTIL, James
Mori JEAEICHE MR L TV R E REMICRE-72b D
Thotc. 0%, REBFHE2=y b OFIC
4 OO F¥(2 =y bR, ERIOEH NG X
HE WO ERNS, ZEEENOMGETHRO L AT
AR 7= BT 0 B I RREEE S, FEIT AR
ZlEBOLOFELHYILTE D Fig18 IR T L5 7
REEZENTINE. T2, [Tk ! L REso
rged TRCRBA~ THOS2» 60 40%]) &b
Sl REEREBME, T9~A.« « «] EE-T
LEolz. L, KREKOHMFEEZBRITHEET D
WS 2L ThHhLOT, THADRZBRWFIIZT v
LUt L) ETHERER T =y MZSS
PLnEEZ, ZhbiFEiRE LTERHALE.
Eohlz, BERE1EHCE, [VYorRYPvLa) OoF
ERBIToT. ZhuE, REKRFLHEILT - &
=RV AL LT, 2006 E0N S A 3 HICE
FREFT T TS 0RE —21 IO A AREZE
2H—] LWHXA MLTHRELTHZLDOTHD
2N, B LTS v Y vanbr i il
BHEZRDZED, THED B OBk — HEkit = 0
FFH D AFIAT CT—) & XA MVEEZT. £
LT, H5% - BRROEERHG 2 & DS % REERH)
WZREOD T, JRWVERR T o @ R - & KBEGEEE)
LA, YRS T ADEEICY T - Tk [E



Fig.18. Afternoon newspaper article of Mainichi
Shinbun, that described the opening of the Research
Unit for Exploring Future Horizons in the Kyoto
University Research Coordinate Alliance, on June
25,2015.
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Photo 8. Opening ceremony of the Kyoto University

Research Coordinate Alliance.
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