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Electromagnetic waves radlated from the ground

[GEAR S
TSUTSUI, Minord*

U GTEREESR R
IKyoto Sangyo University

TEBEERF TR LD S I CERIEDIE S NE D E 5 D Z2iEN S % Tz OB Z 217> TE =M, Hirdfhid
OB 22 OB HENHKEh -T2, T, & AP TERESE SN TS, P EOESEEEN &
Wz, Bl HICRICEEL T LRV, BRI VY —DMEICBO TR Y —OMBEEL R m->T
WiEEZ BNz, FTT2011FED 12 AN SZF DT =2 —9 2 JAEGEIFHZ SkHz h 5% D 1/2000 25 HzLI i L7z
LT A, BB EMETZENHKS XS IChoT, TOBMIKIHER ORI K D, I EBANTOEBRICK
DIEENTWVWS EEZ BN, BRIFEBRINICBWTEEN I U T Th> TE., BRIEMIREINSFHI -7, Th
L HIE R O P HHIC EEREBUERTRD & > T\ T, BRI Z i LA SHIER O E THEI L TV A IEZER> TWa &
EZ25N5%, UL UHIERIC X 0l E N EBRIREAZICH FICE T ENTOW AR R L K- T, ThDMT i
TOWETE co-seismidz5 & L THHINSHETH S [1].

Z OIS O BREE O AT R L TW A HZRT Ak LT, —Riicidtti & i o /5 T O BREEARH
DR A2 W2 H2EZ B, WY TIERV, BB, HPEE Ll D7 e WS iFERD R 2 —DOEE O H
TR TR LU CEREROMEEZ R S2HTHD, ZOmMBEOHRIEZHIR L THIELWERIFESNEW, 7272L<
WRAES B I il &l E D 5 OB ORI 23 2 F TH %, WMEICT T o i ETOFEMEI IR A
U 72 R DO FBREIE O O RBFEN 5. Z OMRIEIENT 217 > 7285, Hi E TOFBREBRESUFEZ L TWiz0lcn LTl
T OB DRI IEFEMRZ LTz 2], TOHEZRH U T, BRI S OE R THRAE U HiER ot & i
LTI L7 ERE OB 5. Z ORE DK TORBEREZ IR L T b, K6, #irh TIESER 2R LT
WA, H ETEFMREEZRL TWa, ZHUIERMEEZ U TW BRI —DOBE OB R (MRmE) Z@iEd

BHEICKOEMH LIz RZRLTED, Hihh S EADBEZREBL T3

BN BN T, MR EBRE RIS BN S I DV T, %h%%[%ig@“%@ﬁ%kﬁb\’(% Hh
LmizEEE L Ultihh St EABEZ L TR M5 DITRIVF =2 HDIZHENZFKTH S LR TWVD,

[1] Minoru Tsutsui, Behaviors of Electromagnetic Waves Directly Excited by Earthquakes, IEEE Geoscience and Remote
Sensing Letters, Vol. 11, No. 11, pp 1961-1965, 2014.

[2] M. Tsutsui, T. Nakatani, M. Kamitani and T. Nagao, Polarization and propagation property of electromagnetic pulses in
the earth, in Proc. IGARSS, 2011, pp. 838-841.
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Three-dimensional forward calculation of magnetotelluric responses using a mesh-fre

particle method.
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Accurate forward calculation of electromagnetic induction in the earth is essential for quantitative modeling of subsurface
resistivity structure. The expression of complicated topography and bathymetry in the three-dimensional (3D) model should b
carefully handled for accurate numerical calculations, but frequently ignored, unfortunately. For example, a widely-used 3D
inversion code of magnetotelluric (MT) data is based on the finite difference method (FDM), in which the 3D model consists
of assembly of rectangular blocks. Therefore, a smooth relief on the ground can be expressed as stair-like hills and valley:
Previous studies indicated that such step-wise approximation of topography yields large calculation error of MT responses. Th
finite element method (FEM) can include the smooth topographic relief in the 3D model, while the selection of proper mesh
configuration for FEM is a hard task for users.

In this research, | developed an new 3D MT forward calculation method with

with MPS(Moving Particle Semi-implicit) method, one of the mesh-free calculation methos. The main purpose is the proper
expression of topography / bathymetry in the 3D resistivity model. The MPS method is a particle method and is developed for
the simulation of incompressible flow by Koshizuka and Oka (1996), and has been tried to apply for the one-dimensinal anc
two-dimensional MT problems. | use the MPS method for the 3D simulation of electromagnetic induction in this study. In the
forward calculation, electric field and magnetic field are defined at each particle in a calculation model. MT responses are thel
calculated on an arbitrary point (on the surface, on the seafloor, and even in the earth). The results of MT forward calculatior
indicate enough accuracy and capability to calculate MT responses with complicated topography.
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Accuracy evaluation of MT response calculated with Particle Method
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3-D forward calculation and inversion of magnetotelluric data using the meshes including
the actual topography
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The author developed a 3-D MT inversion code using unstructured tetrahedral elements and a tool to make computationz
meshes including the actual topography from digital terrain data.

It is important to consider topographic effects in interpreting observed data of magnetotelluric (MT) method. Without ignoring
these effects, it is, therefore, possible to misinterpret subsurface structures because the observed data from MT surveys can
strongly affected by the topography around the survey area. The most straightforward way to take account of these effects is 1
incorporate the topography explicitly in the computational grid used in forward calculation and inversion, and this method can
be applicable to a wider range of surveys.

Among space discretization methods, the finite element method using the unstructured tetrahedral element is considered to
one of the most effective method to include topography in computational grids, because it can represent topography precisel
without using too many elements, and a number of robust meshing algorithms have been proposed such as Delaunay triangulati
method and the advancing front method.

The forward part of the developed inversion code uses the edge-based tetrahedral element to calculate the electromagnetic fit
on the earth’s surface. The inversion code can use the impedance tensor, the vertical magnetic transfer function and the phe
tensor as observational data, and it estimates the subsurface resistivity values by updating them using Gauss-Newton method.

To make 3-D computational mesh of model, the tetrahedral mesh generator TETGEN (Si 2007) was used. This progran
constructs a tetrahedral mesh by the constrained Delaunay triangulation method from an inputted piecewise linear comple
(PLC). Thus, in order to make a 3-D mesh containing topography, the author developed the program which makes the PL(
including the topography. First, this program makes the 2-D mesh including land-sea boundaries by the 2-D constrained Delaunc
triangulation method from the data of coast lines. Next, the altitude of the water depth of each node of the mesh is interpolate
from topographic data by the inverse distance weighting method, and then outputs the 3-D PLC containing the topography.

With the aid of the inversion code and the meshing tool, the author will perform forward calculation and inversion using

the mesh including actual topography to evaluate the topographic effects precisely and interpret subsurface resistivity structure
accurately.
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3D Electrical Resistivity Imaging beneath Kyushu by Geomagnetic Transfer Functions

and Network-MT Response Functions
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The Kyushu Island in the Southwest Japan Arc has many Quaternary active volcanoes, which exist along the volcanic fron

of N3OPE-S30W, in relation to the subduction of the Philippine Sea Plate (PSP). The volcanoes are located in northern and
southern regions of the island, and no volcano is located in the central region between the two volcanic regions of the island. W
have performed three-dimensional (3-D) inversion analyses to obtain a lithospheric-scale electrical resistivity structure (model
beneath the entire Kyushu Island by using a data set of Network-Magnetotelluric (MT) response furtdsitanet|al, 2015].
One of two major findings from a distribution of conductive anomalies in the model is that the volcanoes in the northern and
southern volcanic regions have two different origins bordering the non-volcanic region at deep depths. Secondly, the degrees
magmatism and the relative contributions of slab-derived fluids to the magmatism vary spatially in the one non-volcanic and twc
volcanic regions.

A shallow depth resolution of the lithospheric-scale resistivity model, however, was too low to examine small-scale resis-
tivity structures of the crust because of the period range between 480 and 40,960 s of the Network-MT data. Thus we hav
started to perform 3-D inversion analyses by using a data set of geomagnetic transfer functions whose period range is from 2
to 960 s to obtain a resistivity structure model, in which we can examine smaller-scale structures. The geomagnetic transfe
functions were determined at 167 sites in the Kyushu district. Original raw data sets for the geomagnetic transfer functions
were measured at the entire Kyushu island and several islands off the western coast of Kyushu frentol9890s [e.g.,

Handa et al. 1992; Shimoizumi et al, 1997; Munekane et al.1997]. In this presentation, we will show a new electrical resis-
tivity model, which is obtained through a two-stage inversion process as follows. We determine a resistivity structure mainly at
a shallow depth by applying 3-D inversion analyses for the geomagnetic transfer functions of 20-960 s first and then determine
lithospheric-scale resistivity structure by applying 3-D inversion analyses for the Network-MT response functions of 480-40,960
s, which is based on values of the previous resistivity model determined by using the geomagnetic transfer functions. In the
two-stage inversion process, we use two types of DASOCC inversion &adeLjnvaraporn et a/2004;Uyeshima et al.2008;
Siripunvaraporn and Egber2009].
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Temporal Resistivity Change of Crustal Resistivity Structure Before and After the 2011
Tohoku Earthquake
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The NE Japan was under the EW compression and localized strain distributions were observed along the Ou backbone rangt
which were responsible for generating the large inland earthquakes. The coseismic displacement of the 2011 off the Pacific Cos
of Tohoku Earthquake (M9) released EW compressional strain and generated EW extension over the region. This earthquake h
a great influence crustal dynamics in NE Japan. In particular, the seismicity around the Naruko area has sharply decreased. T
GPS displacement show extension deficit (Ohzono et al, 2012), i.e. the Ou backbone rage shows less EW extension compar
to the surroundings, because of the anomalous viscosity under the Ou backbone range. INSAR detected the subsidence of
geothermal regions around the Naruko area (Takada and Fukushima,a 2013). These suggest existence and migration of crus
fluids after the M9 earthquake.

MT is suitable to detect the fluid migration in the crust, as the resistivity is sensitive to the existence an connectivity of fluids,
although they are minor components in the fluid bearing rocks. The previous profile MT dataset over Naruko volcano were
obtained in 2003 (Asamori et al., 2010) and we tried to repeat MT measurements at the same places in 2013. Altough we tried t
measure at the same spots, the locations are not exactly the same. In particular, we worry about the difference in the near surfe
local structures of the 2003 and 2013 sites. To overcome this difficulty, we used phase tensor (Caldwell et al, 2004) as respon:
functions, which are insensitive to galvanic distortions of the near-surface local structure. To evaluate the temporal changes, it |
important to show the errors of the phase tensors. For this, we used boot-strap method with 1000 realizations. We compiled tf
difference ofx, 3, pmax,¢min with error bars for all the period range. We found some consistent differences in the phase tensor
parameters.

F—TU— R HH, FZE, < 7% b7V 7 X 6T V)b, Bidk
Keywords: resistivity, temporal variation, magnetotellurics, phase tensor, fluid

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SEM33-07 23:102A FFR9:5 5 26 H 11:00-11:15

(505 ) O > b IVOBURHEREGE A A= 7
Electrical conductivity imaging of "Normal Oceanic Mantle”
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MEY)E—FU T 7 LR E L@ cld,. MT AR ADEREHAMANOIEEIZ TE R -T2, LHLENS, BIRRP
DA T arThHs 2BEHEEZEA LIz T A, ZDBROMHTICIHZ 5 26578 MT L AR > A 7% 555 ) 50 #
ETHEHTENTE I, AlEE, BilEETZENZN 9. 1 BN T 10MEHIT—205 MT A Y E—X V AHHEETE
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Electromagnetic investigation into the mantle transition zone in the Normal Oceanic Man-
tle project
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AR (v =0t T 38N, GDSINERIEUE A M T 15EMIS. B (v Y F 5D
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Development of geomagnetic total force models by applying Natural Orthogonal Compo-
nent (NOC) method
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2R L TWd. NS OEREIHIT — 2 & —FHSHEOBRN S, HARZE OS2 BICR U TR D
TER » DRENT VS, HEKIE ST T V] L0 FEZHOTERNENTWS. TOETVIE, HAS
F O SORFHIZ L &2, HROERBN T —2 & —FHKHAEO T — 20 oHE T 2 FEIC K > TEREN S ET IV
T, ANTIFEN RO DOFETEZ VT WS, 2078, WKIEKOWFR D RREGFHRA LR >TED, FHO
HIZ BT E 2 DV OBIHIRHINCON L TBIREZ X 5 LR TERWY. £ THHE, AFE=RT 5 Lick->
T, KOMDEREEDREZFFDETIVOMER AT, ET WSR2/ L L, Bixs 20T —% (2]
T—R, MK =T —%) 26 2O RN ETIVEIERL, ZNENZAT—ET )V, NXT MLVETIVEL
Te. BETIVIEORNGED 728, —k & SSAMGEEZIT > ek, A AT —ET IV T 2.6nTORED, N7 FILET )V
T3 InTORENMFON. MERLIZET )V, & LIUEAORHENBINOT—2D F LY FRRAICHW LT 2,
HROBINA T, 20114 3 H 15 HOFRMEHFHIZEIC K> TR > T E TV HMAIIRICK 5 £ D L b B K2
MIABICHERE CTE S X DIk o Tt

F—T— R BRI, BRESTET IV, BREAERE, #X
Keywords: Principle Component Analysis, Geomagnetic total force model, Natural Orthogonal Component, Geomagnetic charts
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H AR JEA D M SRR 2 LR D ZE [ /i A 2 R LS % O & DD ik
A method of representing standard secular variations around such as Japan

ok L 1
YAMAZAKI, Ken'ichi '*

U RTEROREAR ST R IS & > & — i AT

IMiyazaki Observatory, Disaster Prevention Research Institute, Kyoto University

iR a2 NiE OB E LTH 5D LS DIRMERTT IV EMEN, FRCBHSBEE OO I 2SR e Lizs D
FHBEHIE S E TV EMHEN TV %, B2 BHI T3 5 N7z IR SUBLRME D © MBS 7L 2 MERR S % BRI BT
fECxTg 2Nl & Bt 2 H0, [ARFIC, E4RREERE H TED 2L EICIIZEMNERER S OH M T 57 1 VX
ERHIETTEETED, MK ETIVIERICIE, MBI EITEHAEDHOENTVS [Jz & 21X Haines, 1985]
N B ZHRC K 2R TH B, 72L& ZIE, Tazimaetal. [1976, JIGGE 19704141 [F - HIFREE O —ZFREAHNE
TR LN 2ER 100 51 TORFELRZ ) T EICHEERED 2 XA TRE L TWa, J0HLLEDTE, Jietal
[2006, EP Sy E 1t FRBE oD HIBRFE R SOE ST BIIIRC Bk 2 22897 % 72 8bIC Spherical Cap Harmonic function Analysis (SCHA)
[Haines, 1985z W 7ot R Z2 it L T %, Y Tld. B SCHADRFTHAEARMNDRIEZIEELIEDE LT
R-SCHAMEZR & 1 [Thebault et al. 2006, JGR] HUE7V) > ZIGHEN TV S,

ST TIVDTERE L S 25 H O T & DGR B O TH %, MR IR ST 13 IR A E 7L
KET2LDK0 L/NEHEMERZEDEMRENS, £ T, BBIHNTE 5N 5 M BBINE & R E T
WOTHHEDZ: & UTREATZERY % &, SHAIHRRIEOME AL 2 LB T 5, LHRTE S,

HgGEIR ORI B O 2 HI &9 5558, BHFEOMRSAE 7 IVIEBUTIEIC B NBE R 5 %, ) T EIc 2T
RNz H TR BITETIE, JFENTE. BROZWEIORS A 72 3 N E IERESE 2 — R I3 S RV, Tz,
ROZIHANZE S & EDOREFEDFERE TIFHFBGEIR OB LB WA BT & 2 Oh 2k d 5 C £ & TE ALV, SCHA
® R-SCHAZ WG, HARD K S ICEMOEEKICBWTIEAT U BRI OER Mz E NS, 207,
BRDETIVIRT A—2 (BRIEFIRBIEFET O A ZREBICHHY 9% £ D) IFIEL SRETERL, FEBE, Jietal. [2006]
DFFER T HRIBEUHDFEDIU  TIEAHRICKEGRELMDNTHEN TS,

ARG T, RSN (7 & AXHARTNE) ICERKZ IUE U 7RIS AI B 072 35800 04 L TR 5 B KR 72 5
KPR LS B TR IRE T B TODIETIE, REENB LA S 75 A A2 9, Tz SCHAZEZFI
THEEERED . HREHOIARN IR CT&  TRERMENMRIcN, ZORRE L TETIWISTI AR ZLELT
RDZHTENTED, EHIT, RERTORBAINT D SREBRINICHI SN TWB YT ZRED AT MIVAIZRGES % T
LT, fTYID RO R E T Z2/BNICHHEITT 5 T LN TE %,

F—U— P MESRHAEZEA b, MRS T 77U, 2287041, BRITERAIBEEL, 5000 70hT
Keywords: geomagnetic secular variation, regional geomagnetic field model, spatial distribution, Spherical Harmonic Functions
Principal Component Analysis
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2=kl (7 4 ¥ ) 1B % 2010— 20114 7EENC I 5 22hd 121k o
Total Magnetic Field Changes associated with the 2010-2011 seismo-volcanic crisis a
Taal Volcano (Philippines)

BHFE— 7= A RV KB REFA !, A0 b=F Dr v o3,

Va ALy NVAL IS

SASAI, Yoichi'* ; ALANIS, Paul k. B2 ; NAGAO, Toshiyasti ; ZLOTNICKI, Jacque$;
JOHNSTON, Malcolm j. S.

VEGER < WEDE, 2 T 0 U A LERE, 3 ENIRFEISEE 2 — (1), * BREME AT (7 XV AERE)
'IORD, Tokai Univ.,2PHIVOLCS (Philippines)?CNRS (France)!USGS (USA)

FAa1F 20054ELLK, 74V EY LY Y EDZ—)L KB N TG HEO S, 7a b UEHC X B2/
BUAS BAREBA OBTAZ1T> T E . 20104 4 HIiZ Z—)Lk1L Volcano B BWTHIERIEA 2 LT, 7 HIZEDE:
R Bt 2 HEIC k- 72, HIEBEHICIE 20111 EE T4 D=7 HH D, ZE L ~N)VOY[EIC PHIVOLCS
597 L7z, Volcano & DJLMIRHEIC T 4 D 7’1 b VIR ERETDRE SN TE D, FO7—2ZH0T—HOiEH)
ZHET 2 )T IV EER Lz, Volcano BOHYLBOH R 1km b 5 4km IZERE 3km DK X HEBUKENH D, FD
R « D RRENZLICKREZELEE L TWA L 572, COEBNIES skmic <7< EA L BN 2R IR
L, ZThBXUMEFAEDSES 2.5kmEHuLE T 2BUKBICHHE SN T, BUKIRORE & IO RBIBRFAE OB
Ko THIETFEIM I S Nz e EZ 5N 5. THENCIEY, ARG OB DB Nz, 22—V LUEADORA
14° L%, BUNAEEZ B EZOE FTCRERNEMNZ > THINT 5. HiiZss) & i 2 b RFEICHS T 3D T,
CLVEGIRDPFRER EEZ 5NS. BRDIIFRETIVIZIEEEREFA (Davis, 1986)TH 20, xnd % LV ET
JEKRFERIZD TIEAETTIVTRAT 5. RO ALEHIGERZE 20T, HRORIMERZ 1x10PMPa & —HhNE <ES
B0, WEISIRENE 2MPa! & —HiKE < &3 EHEESN, MEDHETREI ELVHLORZIRZESHRWV. Fa
V) —EE (H) DB AHEINT A—=ZTHBH, Z—I)VKIUHDHERICMEL T THI NIERTHE T E2EEL
TEROET IR UTKER, H=2.5kmZEHH Lz, HEEHIRIC X > TIIH-IBSZbIZIZ & A EETRWD, BUKID
ARIC K o TEMNIZIE S FLFHHTE S, BUKBOENZLE IMPaLl T EHEEES NS, TDOX I ITEKETI TDEL
IKIEORZRE, KILMEREDIEEFEMETH 2 CO, HAZKREICTL T LT, K _MHKENECZDEEILNS.
C OHEANZ F KT 5 D CO, B DHIERRIC K > TR E N 5.

F—T— R Z—)bkill, 2010— 20114758, RREIZL, BUKE, 2V — fSF R, E oY KRR
Keywords: Taal Volcano, 2010-2011 seismo-volcanic crisis, Total Magnetic Field Change, Hydrothermal Reservoir, Curie Point
Isotherm, Piezomagnetic Effect
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Wb E B 354 % HERE OB AT HTS-SQUIDRY /13 oD LTt
A Comparison Evaluation of Geomagnetic Observation Signal Using HTS-SQUID Mag-
netometers at Iwaki Observation Site

FHCFHR Y RALRE L B0 2 B R 2 B0 £—2, RIEEANS HI w3 b E
(SR GETER

KATORI, Yutal* ; OKUBO, Kan' ; HATO, Tsunehird ; TSUKAMOTO, Akira® ; TANABE, Keiichi? ;
ONISHI, Nobuhitd ; FURUKAWA, Chikarg : ISOGAMI, Shinji4 : TAKEUCHI, Nobunad

VEEARE AR, 2 RSB EEE E RNt > 2 —, 3 75 7 U =0, A WE LEREEMERR, 5 AR AR BT
FHIEE - AT > 2 —

!Tokyo Metropolitan UniversityZInternational Superconductivity Technology Centfierra Tecnica,*Fukushima National
College of Technology, Tohoku University

ARETIE, EEROVDEHIIBWTHEH LT3 20D HTS-SQUIDR /G2 i Tz e R H R SRR o A 7 LD
LRI 217 - TR R RS 5.

HEFRERAIC 350 2 Wil EhIC KX 2 ZBEIHEDOENEEHER TH % ¥ T VRS ENIRIC X B HEGARIEIER IS
BETHBEZONS, CORSZMICERIL, M3 %7DIEN TORIEERIFHS K 28GR %17 5 24
TEhH 5.

AL T I —T"Tld 20124F 3 H X O HTS-SQUIDRE IR Z W Bl Z M L T\ 5. AFRER TR, Wh BN
BOTHEIFENE Nz 280D HTS-SQUIDEIRTE & 5I, 75w 7 A7 — Mg S1ETOES L LUt L, #HifzicEA L
7z HTS-SQUIDR 15T (2 5#%) DEF/MENIREIC 350 2 HEREDFHBAS 2 8 U, i i i g S B D r] R 2 /R g

F—1U— F: HTS-SQUIDR /1, HURKSBIN, O ¥ T RIS
Keywords: HTS-SQUID Magnetometer, Geomagnetic Observation, earthquake piezomagnetic effect
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Lt MT PRANC &K 2 JLEE L A O Pl i G HEE _
Wide-band Magnetotellurics Survey on Kuju volcanic Group, Kyushu iland

My REB U FHER 78 1 AR TARCE 2 IR A3 /il G2 3 e 2 4
SHIOTANI, Tard™* ; UTSUGI, Mitsurd ; AIZAWA, Koki 2 : UYESHIMA, Makoto® ;: KOYAMA, Takao® ;
KANDA, Wataru*

VR REFE LR, 2 JUNKE R AR A et - B A LEiiret > 2 —, 3 SR E BT, 4 BN T2
KRR S > 2 —

IGraduate School of Science, Kyoto Universitinstitute of Seismology and Volcanology, Kyushu UniversidEarthquake
Research Institute, University of Tokybyolcanic Fluid Research Center, Tokyo Institute of Technology

MO KR EHEAROEENII AL, BAER ENER > THD, hE#E L &M%, BAE LI TG
ESTEEIM R SN, 199541 ZF DILAIRIN CHRKIBRZEL LTW5, TOTEHIT. MEROEKIEFDH - 1= HERIC
BRSO R SN T WS (R - 8ifHH,1990 . X 7235 1th (2004) I3 HIEN: N EF' T 7 11 X > THEXILEEERO
R 1IkmARZE DTN TS I E 0 BMFEET 2 REME 28R L T 5, LEXICBIT Z3aF 0 g, &
U EDWFERRRZ 2T . AWFZE T AR 5 SR (L0kmFEE) I % 2 55l 7x 3 otttk yiihE 2 H#EE L

@ N LARIROBHIREEDHEE T 5 T &

@ Ko~ I~ iaReiAS T &

ZHME LTI MT 7 (Wide-band Magnetotelluriosic & % Ji# & 32 L 7z,

BN 9 HYIEEAD 5 10 H KH E TOWIRIC 5 AR O F ¥ > _X— @87 5 [Hfr0, SLE Lz dul & U72F 30km
PUIFIC BV TRE 67 8IS Z5%E Uiz, MM 1 Phenixtt BB REBEEREE MTU-SAGRRXILIIZE > 2 —Ff 2 5.
FESEHIETA 1 15). Metoronix #: BIEERERESEE ADU (BUKHIEENIFTA 7 5). ELOG UJUNKZTA 1065) ZHW e,
SR TR 280 10 H22 R e U, BRSSO ke Bl 2 520 U 7zo MTU-5A T ADU (X &85 2(H P4,
16 B R OWES 3CGRME. madb. B ) 2T % DIk U ELOG 13 &S 2 i DI EEHIIT %, 7 7 A0 L
AFEALILTESB TIE, MDY EE < REIEEDEE ELOG ZH W TCE LB ORE, ZOMDT 74 ADRS 5T
MTU-5A. ADU ZHWTEY « REGERIZTT - 72, 185 NTRERAT—RIC FFT 2 & B TR AGEIBICE L L, JHiK
BT =R ARKRDTI-. £z Gambleetal. (1979DV E—~VJ 7 7 L > AW % MTUSA I DWW TCIEET
HIFRRE AN U T % 8 IRV O Rk B 7 — % . ADU I DWW Tld GERD LXK 0 2t HW 75 FIRZ OIS
T—=RERVTIT> Tz, BRETRENOFMAE RT L LI, BN T—Z OSSR A FLOICHE T %,

ARG TRE ORI WS 5 72 ORI A LB EE i) O—IRE LU TiTo 7o HETRARE OH EH. 2k L
INKZERE ONHFIEE, BEM T . TUNKZZZEORBARE SR, (LARRRE, (MR TR, ZHEARE 1L R ERR.
WAAEN, FSEERR, SECREBERICIEBINIRHIC 2 RITHIRZ T 2. R ERRk. EPikEZ 13 U GERD LDk
IRV B— bt ORI T— 2RIV 2, T TIKELSBILHL EIFE T,
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W | RTS8 30 D AMT 1S & B L Pk S

AMT resistivity soundings across the Kamogawa-teichi fault zone, Boso Peninsula

iR A T O R BB (R GER MR A E
YAMAYA, Yusuke'* ; ITO, Shinobd ; MIYAKAWA, Ayumu ! ; SUMITA, Tatsuya ; KOMORI, Shogd

LSRR BT
!Geological Survey of Japan, AIST

M) I U 5T (X, e B2 P IC MY 2B R CH 5. COWE I, TIC/IMEHLILETE I X O REE b
57550, WBEOIEHEEICET 2ERSOIERE TH 2N Z L, RENRNHETHS LINTWE MHERFREE
B2, 2004). TNEXT, INHOWEZIHET % HI TR OMM A, EXBHEYR—U V7 EMTbnTn5
N, EWEOFEEERTIHLZES N ThEy (& z1E, TR, 200D. 77U, %mﬂ%%wﬁgﬁi*ﬁﬁﬁﬁu[ﬁ%
ICIEBN L2 ATREMEIC DWW TS E I NTWRL. —iRIC, WifgiEEna f: 5 M A diE ke <, KkBNRAT S T
I K D EKEHRP IR & U TR I NS ATREEDN D 5. F4 g, %%E%@ﬁf@%iﬁﬁ%%éﬁ@%7‘:&)0)‘%%&0)—9
157, Y IRGERE 2 51 L 7z.

JEWrE 5 & O ralbiE 2 858 550 12 km Ol#E T AMT 51C & 5 HERS S % 20144F 12 AIc32 i L1z, KRS T
B oNEBRSGEAFORFRY]T—Z 5, 10400-0.35 HAD A EHICHBE VT MT 4 Y E—X VA% R, cnbDA
VE=RZUANSEMEINS AT HIESIB X ONMHZ A E UT, 2Rz e Lz A »N—3 3 Vi K B i8S
HEE 2T 72,

TARNTR TS SRIC X BIEE 1.5 km £ TOARYIMIHE I, 1-100Q m FEE & FR FHRTIAME <, FICHERUE THERR
TN OHIBOME Z KL TW5. HIFiIEa Y S A MIRELBVD, HIEXEDOMGHE L, HEX S0
HLUWIEIS, =HEREAMELEET G Q mUR), FHBEREAME-HIHEST (3-30Q m) BXUHEMERED @& ST (30
QmblE) LRTES. —JF, #EEEREOE FH 5 WIEEICEBEE SRR RS b NS, Dl L e s
TREZOHIPF T, WiEiEENC B S 2 /KD U 5 % 8 TET % nlREMEIX{KV>. Miyauchi et al. (2006)3, SHEGE
DFRERDN S, (G E SN TERWREIEE, HEMEE LTBOZILEEDTH O, EHEITEE LW IEH A M
HTEWEFEGR Uz, SIS SNz RGBS O TR EFEET, O TIRHIERMES X 5 RBiEiEEi ok
B0, H250VIEZFORHHIERHTH 2 0 EEIRREHRDAEEA L, I TICEE L TV 2IRENEZ 5N 5.

F—T— R HRGT, W, 1) IR E A, < 7R b7V 2k
Keywords: resitivity, active fault, Kamogawa teichi fault zone, magnetotellurics
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Ptk b ek o LR fidg

ReS|st|V|ty structure of the Sotobo area in Boso Peninsula, Central Japan

B LY 1 SOR 3 2 /NR R 3 5 ARED 7L 3 Han Pend ; (Ll B 3 &% TR
OKUDA, Mao'* ; MOGI, Tort? ; KOIZUMI, Naoki® ; HATTORI, Katsum# ; HAN, Peng°’ YMAZAKI, Tomohiro? ;
YOSHINO, Chi¢

BB AR AR B IR SE R AR, 2 JGEE ARG A R B A IR el 2 > 2 —, 3 THEREK

PR AR

IGraduate School of science, Hokkaido Universttystitute of Seismology and Volcanology, Faculty of Science, Hokkaido
University,?Department of Earth Sciences, Graduate School of Science, Chiba University

Boso peninsula is located in a tectonically complicated area where the Pacific plate, the Philippine Sea plate and the Nortf
American plate converge. The Philippine Sea plate is subducting along the Sagami trough, where megathrust earthquakes he
repeatedly occurred. Near the megathrust earthquake source region, slow slop events (SSEs) have occurred at least five tin
within 20 years and the recurrence interval has decreased [Ozawa et al., 2014]. The studies of SSEs have been advanced activ
For example, it was indicated that SSE is a major driving process for earthquake swarms [Hirose et al., 2014]. On the other han
Obara [2007] argued that SSE may be related to fluid liberated from down-going slab by dehydration process. But the details o
the subsurface structure where it occurred have not still understood well.

A magnetotelluric (MT) survey was carried out between November and December in 2014 to investigate the structure relating
to SSE and subduction of the Philippine Sea plate under the continental plate. Time series of the MT data were recorded using t
MTU-5 system manufactured by Phoenix Geophysics Co. Large artificial electromagnetic noise was observed in this area durin
operation time of DC trains. Reduction of the serious noise will be essential to investigate deeper depth. In this preliminary stage
we analyzed only data for two hours per a day that was obtained from 2 to 4 a.m. to avoid the DC train noise. However the lowe!
frequency bands (01 0.001 Hz) data still have not well identified due to local noise. We used the data at the frequency band
of 320 to 1 Hz and applied the remote reference method referring the other site observed in same time. We acquired appare
resistivity and phase on each site based on the above process, and we also computed the phase tensor and induction vect
The phase tensor was nearly circle at each frequency, and the induction vectors have not point to the specific direction in th
frequency range. Finally we inverted the apparent resistivity and phase data and drew out a MT model.

MT images have showed basically three layer structure. Top layer, havifigmQis extending to the several hundred meter
depth and underlying the very low resistivity layerl ohm-m). According to the drilling data, these two layers are interpreted
as Shimosa and Kazusa Group respectively. The bottom of Kazusa group in the west area seems to be deeper than that of
east area of the survey area and has showed basin like structure. The resistive layer is distributed at several kilo-meters dep
in the northeast area. This layer was interpreted as pre-Tertiary bed rocks. As shown here, we imaged subsurface structure
the Sotobo area at depths of several kilo-meters in this stage using noise free frequency band data. However we would like 1
delineate image the deeper area than the result of this survey to elucidate the structure of SSE or the relation of the two plates,
we need to remove noises from obtained data and observe wider area in the next stage.

Keywords: Magnetotelluric, Resistivity structure, Boso Peninsula, Kazusa Group
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e A2t 22 W 72 RO IR R BB D L 5 MT 8 N
Broad-band telluric and magnetotelluric measurements in Oita prefecture, Kyushu, Japal

FERSE JLGE 1 5 S 36 2 5 A B 3 AR A 4 R B2 4 RS ORER Y N A L RS s L

PR RS L R GERR L B L N SRR 2 R 2R 0 A RS Ll R — ¢ /MR S RER 6 ;

S HITET

AIZAWA, Koki * ; UYESHIMA, Makotd® ; TAKAMURA, Naoya® ; UTSUGI, Mitsurdt ; INOUE, Hiroyuki* ;
SHIOTANI, Tard* ; UCHIDA, Kazunart ; TSUKASHIMA, Yuko' ; WAKABAYASHI, Asuma’® ; FUJITA, Shiort ;
MATSUSHIMA, Takesht : KOYAMA, Takao? ; KANDA, Watarl® ; YOSHIMURA, RyokeF : YAMAZAKI, Ken’ichi ¢ ;
KOMATSU, Shintar§ ; SHITO, Azusa

LIUN AR N R > 22—, 2 SRR ZEHERTTEAT, 3NT & A7 L7 Y1 >, 4 JER i Ligsete > 2 —, 5 W)
FULBER AR > 20—, 6 GUES RS AR SEMEZERT, T SRR A 2 iR
IKyushu University?ERI, University of Tokyo?NT system desigrf,Aso Volcanological Laboratory, Kyoto UniversitykSVO,
TITECH, SDPRI, Kyoto University,” Institute for Geothermal sciences, Kyoto University

T T 104E[. 3X7tA /73— 3 > a— K (e.q., Siripunvaraporn et al., 2009; Kelbert et al., 2083 THIFE. B
TNz kic kb, MK —HER (MT) 7— 205 3 XUt PikEZHEE S 5 2 &M EEIC R > T2, BEMEOE W,
3 DTS5 T2 DICIE R RFEZ FIEICE 5 X 5 ZHOBNN TT — 2 ST 208N H 5, THICX—7 v b
TN ORSE S RIo RIS K X708 RIS AREEDNH 5728, [RWFEIT MT 77— X2 ZHS3 5 T L BEE LU,
UL LEDSHETEBINCE > T 100E2HA % K952 OB T MT 7—272158% C LI Z U E/H Tld R0,
FRCEEEH10 km F TISBIEN H 2 JLH715 (100070.0001HZ)D T — 2 #15X 5 L9 5 L. S OThL. THisvk, RiE.
TBIROHER:, BN E B KA 2T 5, THUIIERE MT OBHEEBN S CTHEAE THHTEZ 388D RN T L.
1+t b 30kglA LEZMMENT &, HEFE N 12718WE KEWNT LIC X B,

MT JED LIPS HEEIC BT, BH . SN TOEL WS OSSR (1 > E—&X VX)), KRS —h
BGOSR (714 vSs=) BA U NN—=a Y DANT—2E UTHVS, TTTHMOY 12D LU TEMST 720,
T — WS 2 IS A B A EZ S U, ST ORISR Z2Z (RiE L, BRI OER —WEkor o E—42
YAZHOCTHES G ZHEE T 2 TSRS TR MT 1) DMEZR, EiE N T3 (e.g., Unsworth et al., 19971k%,
1999) [ESFEESEER MT 1) ICBW\ T3 & W 2508 © X 20ERDILHE MT SO T —DHOW BN T E T2,
LM TEHEBE BB O —DHNEZ SO 172 KIBICHIK TE % & E X, HilcathBN 2% Uz, HiEN
#aHE 24bItAD 2 CHA—/N—1 > 7)) V5 (14.336KHZ) L 727 — %% FIR 7 4 )L X TR L, @& (1024Hz)35 K G
3 (32Hz) T SD A— RICRLERT %, 71 & £ 25VEETASIA Y E—X 2 A 200 GohmdD ., GPSKFFHC X % 1EHE
SRR Z N Uz 2ch ODMIEEN 227 — 2 Zid#kd %, 7T — 2 ZHUSFT ZHEEH. FIR 7 ¢ )L Z ORI 1 —9—Ic
KXo THHICEZ ST WK D, ARFEETIEBHF UM ZGT L HEORDIARHK MT FRA 2 % [F AT T rEiil
L7, BB TICEBRO T ¢ — )V RN LT R 72”9, BAAR 2 W T2 IAAHE MT 81flid 20144 9710 Hi /L
HILFEADEB KX Z 70 THID Tirb N Tz, 20154 273 HICIEKITIREEBOD 40 )i CHREZH 72 IC M TETH %,
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| L P ey 3 S e SR 2 Al g™ 2 EEES FIBTE Ol R LEIR s IS D s e
Modification of resistivity structure beneath the Biwako fault, the southeastern part of the
Yamasaki fault system

PHEETE s U 52 /N AGST 25 A b JEEE 3 ik ssh 4 B A B b Rt
ITO, Shuhel* ; YAMAGUCHI, Satort? ; ODA, Yusuké ; MURAKAMI, Hideki 3 ; KATOH, Shigehird ;
UYESHIMA, Makoto® ; KATAKAMI, Satoshit

VORBRANIA « B« HUEK, 2 KRBR VKRR « BE « #IBK, 3 @RIK « BARAR - FPEE, 4 Sedldsr A & BIROEYIEE E 2k -
BREGFMAIZEER, © SR AR 2T

IDepartment of Geosciences, Osaka City Uriildepartment of Geosciences, Graduate school of Science, Osaka City Univ.,
3Natural Sciences Cluster-Science Unit, Kochi UnfDivision of Natural History, Hyogo Museum of Nature and Human
Activities, °Earthquake Research Institute, The University of Tokyo

lF Lol

(LT v, AR LR, (LR TR S, R S50, & SR EEE EE B HOE N &
SEYZENGHREE D S AEEES & FRENIC T 5% GHEEHETIHEEATMEE A R A 2, 20139, JLPEABIERREE, +
JiE, LZEWE, ERIERTED 5750, rRERIEEETE & = AWEN S5, EEHNIEE, £ NSOW DIEIE
ME MR CTIRAE RO RS 2R DT NMifE TH 5.

HiU R km OFE T E O#EE %2 815 DIC audio-frequency magenetotellufie (AMT i) 1, #WH7AETETH 5. KR, &
5 75 W e =0 W i SN R DTFAE AR E A BT MUl O3 PGS 2R 5 DICEN TV 5.

CNFETIC, iRk 50 T OISO SRR A LA T 7 JIR, 81BIMATITbNTE . —7, FMEEETIE
1R, 8EIMIATULMTDNTWAEY. ZDHmEEES, & 5l LkEEs Fe ko MG 2w d 212iE, A~
T THB L MEND. 2T, EERNE CH S ERMAAEZEBMU, Fl7A TG T 7V ORIz A /2

&ga

BNE, EERWEO N L2 FHE (eI G, 2013) M rb /- R EE RS 2o e LT, #
EHWE L ERT S EE 8kmOHlIFR L TIro 7. MT ISEBIE DR HIC Remote referencd: (Gambleet al., 1978)7% >
%7z, WERILEG S 15kmEn e N LINERIS A AODIR WG HGSIR A ZRE Ue. SBIIT, ESHKT 2
W7 EREYs 3 T DMEZ T 7o, BENCBINIERORRE, 21TV, WEICEHZTT - 7.

FEAR

B, WIBOZTNZIUKE 25h 5, Remote referencdilc DWW T, MT IREEEEF I L7z, Z LT, Phase tensor
i (Caldwellet al., 2004)% FiW C RS iRBE OOt & Lz ke, Akaike's Bayesian Information Criterion (ABIGY X %
S bR & 2 Dot > /3N—Y 3 > a— K (Ogawa and Uchida, 1996} {#H L, 2 ottt E T IV E R Tz,
BONTET IV, WiEE A5 OREEBICAR ARG TR, PRS0 & FEARHTREI, i 65 ma B ORI PR LA, 1%
AR RIS O E TR T B 5.

FEIR

WriEhits ¢, R OB TR & & F TR O B A FLR B I S, EEEWIEEE 7 A > F OIER R L—2,
WET A O R L—ADERNIEEMSL THD T ENREEN. 51T, JIRRILANT SR E TR A 5B
LTW5 T EDNMRRE N, TN HHRTTIEOR 2 FEETWIE & BT, ROK S ISR LTz, EETHIER,
HROE T A M6, FHOET A M3KDILRICAIES 5. KEEREMTNEETHZDT, 220017
AV NGRS &R0, WIREMFEE LTV, T T TANIZEORFIIIEHIOE 7 A >+ ORtmL < IChiiE L TW»Wa C
LBEZ DL, TOWREHIIKDAS L, ARWiED Fault core’, Wigz2HiY) 2/ KON 2T 5 & T, (K
WIS S T EIR L7z, —)5C, Wi, (PR TRIS O JEIN 72 BREIC I3 RFE T E B o 7S, AR D W i
WIMFEES 5 T AR E N,

F—U— R EEEWE, (LW, TRRTE, UG, i <Ot R R

Keywords: Biwako fault, Yamasaki fault system, active fault, resistivity structure, Magnetotelluric method
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HRE] - PUE YT OB RIS Y. (P ) _ L
A report on the fundamental investigations of an electrical resitivity structure beneath

Chugoku and Shikoku regions

RIS — B b LR (L VEE BAE 2 M b AL S SR DR KRBT EAY BRE HEAY

IS F 5

SHIOZAKI, Ichiro'* ; YAMAMOTO, Takenad ; HAMADA, Akiyoshi? ; MURAKAMI, Hideki? ; YOSHIMURA, Ryoket* ;
OSHIMAN, Naotd : 110, Yoshihisd ; UYESHIMA, Makotd®

U SECRZERZERE TR, 2 ORI, 3 kIR A BIAAE, 4 RO ARA SRS, 5 SRR A HE I
lGraduate School of Engineering, Tottori Universitizaculty of Engineering, Tottori UniversityFaculty of Science,Kochi
University,*Disaster Prevention Research Institute, Kyoto UniverdEgrthquake Research Institute, The University of Tokyo

AW T, HIE - MLBKIC K 5 5EFEDBRICERRT 5721, HE - PUERDTIC SO ORI ARG R &
ZiTe, #ing - <2 MV EEOZEM] - MG ASEIEZIIS NS ST L2 HINE 5. (LTI, BAaEPHE
IC B 2 R FEE & H A R WHARNIC G ER D TR kil & itk & OB 2 B9 2 T &, PREEEREA I & NRE
HEEZE I (5 3 A UEPURCAILTR) 35 K OTREMEE R ORIGNANGENE, £z, UEHYT TR, HiithEs £
UEBALE R R D R ARk & RGBSR IS DWW T, TRAAATIEE T L — b S ALEDAEE & N2 itk & D
BT ENEETHS. AMETIE, FlGONTET— 220 ANTPE « UE#TTIC B0 2 BRI H RS TS ETH
DEZIRET B.

TN TICHUERRAAR KWL NS ISR E T4 2 b & 9 298 7L — 713, LRSI o raE 7941 35
W EAUHRTNE & RSB OMICHEGBEN A 5NS 2R LT E . HIAE, [LEHTRE T, BEE
(19434, M=7.2) OHIEWIETH 5 &k - FEEFKEZE Lo & LT, BERMEORREE X UZNL 254 AL
FREBICIR 5 PR O HEETG B 72 BEY) % AR TRl 2 J2hE U, SIS /T AN T 5 -IEETR BN IS > T, o FARh ek
THBHHEFALED T, HyRREIAR TR DA EZ A S I LTz,

L LEDD, EhO I TCleFEH 2oL OB T2 2 7V —T DR L TEIET IV LM
MUZWIIERR (B, R, 201D &/REN, PRBEHEIREEI R U CIAE LRV ATREMEA T E 2.
Wt VIR T BN IE T ORGSR 9 5 RS I K O 38592 (B, 2009 %518, TORGH
WHEICDWTHRIIE SR D HNEHET — X DFRFEZKE MR ETH B L L L BICHFET — 22 LIC LT /LK
D HERH IS D ZERIN R 2 S NS I 0080 D 5.

Z T, AWIETIIRER - 75 MW Y /5 A RIS B W TR MT Bl 217> 72, B S H0thE (19434,
M7.2) OREFIK & SEURFROME (19834, M6.2) OFICAIET 5. #BIicid, 7=y 7 ZHOMAEL MTU-5
MU BAZIEH L, MR 3 B 7 b NS &Y, 2 lor 2 e Lz, 8, 20144 9 H M5 10 H BANS/MT T 54l
RTTro7e. WU HHEFIRE R O A2l KO, S PUEmZ20E U7 e « 5 R WrEvh /=50 75407 2
ToTRIET A B, KRS ZSE, BHFO SECRESRIRR SEH SRR TR 5 N7 TGS & AR ORE TH %
Y, FEL L BB EHEN OIS TFIHOME N LT T0 S L0 S Rz 157z

—J7, WERTICEWTE, CNETOEE L OIS EISHE TOMERIRN D, EABMAERNIC B 2 K
PUEEMMAET 5 T &, ZNAHRER « PHER T3 R & R BEN R 5 N2 T LAV E Nz, COBHICRE,
BRI Z £ 725980, %5 EHygamik 0K A, MErgdic B U CRERREIZ R Relt 219, 20D
HBRARDHFSIRD— DDA & L TIRHRAL T VU E il T L— b OBUKKISITHE S KDMEE E NS, PR HANT
&, JEEHUEKIC BT Y L — b OILAABR DR DX T2 2ITh N> TV, PR HAIIC W Tilgifd S 190l
FTO2KRBE O LTS, HE - PUERTIKORARTIGEER A2 & LI UToE BN EGER O ERDEENS.

VU] Hi1 75 O HEAR BRI 2% IS W TRRIY 7 LU RSSO USRI 2 ] 2 7esdic, RS R OHREET e 1077
BOR Y ¥ a2doE L, BRI IEREINEDs 2 fa U, B RJE A0 BN/  AEREGEREM R 2 S XA, HEHY;
FERI B HRERIC T T 5238 T, 20144F 11 H MA 5 12 ARSI TOR) 28],  FRO R MT i EH]
722 Utz BHMORE RS SN T RS U GO OBRE MR ORI, W G UED A% 7 b ikoy
2RI, REN A CEREMROEREOTmOZ LB L TWB T LD SN T,

2l & UTHH &8 TIHWEEFRININ ORLEE HEEE D > 9L 2 >~ MRSt OIRER M T — 2 TH 5. #i
T G S NI LBEH T 0O 7 — 213 2014 ISHURERB A Ze I K OIS S Nz, /e, MU OB R
FAICKS THHEOERIC NS % 7e OMERALBIAINILE ) DSR2 2T . REZIC, KR TEROTHE
s, MR, AR, fhifsOREE mRckrg, @S SHETFORRICIIBNZ Y R— N LTHW . CIic#iEE
X9

F— T — R AL, SRR, (i - PO

1/2



Japan Geoscience Union Meeting 2015 o/o)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. Jg;’;sgime

Union

SEM33-P06 S ay Ry gV R—)b FFR9:5 H 26 H 18:15-19:30

Keywords: electrical resitivity, fundamental investigation, Chugoku and Shikoku region

2/2



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SEM33-P07 S ay Ry gV R—)b FFR9:5 H 26 H 18:15-19:30

Houa T E T CHER LR %) C OB AMT BRI OREE

Dense AMT observations across the Japan Median Tectonic Line Izumi fault zone

KRN S b S50 EL 2 [l K& 2 KR 2 1ieg At 2 Ky B 2
OUCHI, Yuhet* : YOSHIMURA, Ryoke? TANAKA, Daisuke? : YONEDA, ltarl? ;YAMAZAKI,TomoyaZ;
OSHIMAN, Naotd’

U HERREER B EWT TR, 2 RO AR SETFEAT

LGraduate School of Science, Kyoto Unlvers?msaster Prevention Research Institute, Kyoto University

FROCRE SRR AT 1, SEkHT OB LMD S T D TR 360kmIC DTz > TO T 2SR & = 1128 AK
T OMEBIFUCAIE T H1EWET TH 2, HIMmEmEERT Rk T, SRl (20149 12 & > TR
Magnetotelluric (MT) EHIA b, HITNE 10km Z X5 & 9 5 HHRPIRGEOHEEM TbN TV 5, #E S Nz bkt
Wi Clk. Wi ZBIC RO Y S X FAERE T E 200, WARERRAE km EHW T & &5 D H MR ORI D
T EldE A%, T ORFRITEEIRFH O U HEnkifE L iGgi O WERH A EZ & S ICHY) 2 REL K-> T
W5, IEETERATOIERTIRGEICET % T NE TOMFRIC X NE, WD X X—T Y — i > TEEE KL PTE
BOEET B EAmE TN TS B A2 Unsworthet al., 1997; Yamaguchet al., 2010, WijgDOTEBIRFHADE IS X
BHILEHIOMHENHRETE R EER D, A=YV =D X OFHllGMGEZHEE T %728, Fi# 7% Audio-frequency MT
(AMT) &7z 72,

ARIED AMT BUIITIE, FEEWE & EdaliE 205 X 5 1ICrdbi sSkm OMIFRZEE L. 20144 11 H 9 H~
16 HIC BRI ORI 7> O 7 — Z & BRI 5 BN TO T — 272 &5 38 DR TEYS 5 B OMEZITo 720 K
R & UTHARREEEE TS 130m &0 ) @S REZ BT 2 T LMW TE T,

HERS T SNBSS ORI T— 2 5, 10400HZz~0.35HzD MT BB H Uiz, S8 Tl

DDA ZEN T 2 DI A, 51, E%Eﬁﬁﬂ@ﬁ%ﬁi@méﬂké%ﬁ5 7e®, E B TRIBIN O MT

HHREEH T — 2 B Wz, TN DM KD BB T LRI R R EREMRAR E > 72,
ARERTIE, RANEBIIAT LD MT ISEBIEZ R T & & I PR HHRFREIC DV TEIE T 5 TETH %,

F—T— R ORGSR, IR KU AR TE, XX — Y — > IR R i

Keywords: the Japan Median Tectonic Line Fault Zone, magnetotelluric, damage zone, shallow resistivity structure
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L1 ERNEIC & % A7 S— ZHEE 2 FAO TS 3XOTREEA XA —D V7« 20D 2
The 3-D magnetic imaging using the L-1 norm regularization, Part Il.

THA T
UTSUGI, Mitsurd*

LU
IKyoto Univ.

AR, ZERRESUBE TS S N 2 T — 2 M BT O 3T MG 23R 6D B 2D T ERT LN DR ENT
W3, ZT5D5 5 Liand Oldenburg,1996Portniaguine and Zhdanov,199ortniaguine and Zhdanov,2002, Pilkington,2013
V& A S— R Ixfif 7 K6 % B DRI Z R U T TiEE VTV 3, W (F723EN) 7—2h S MRS Z kD 3555
— MU T =2 KO ERAVIT A—Z DD Z | iR NEFFERI ill-posed AL /i L 5%, TDdAI8—T g
21T O BRICIRZ2 LE X B B IO 2 52 2 HDNE T2 D, TOFRMFICEDK I REDEZRLIMCL LG
SNZMOMEIIKEL G S, FIZIE K S HOWSNS FREERZIR LTI E. MRO—EHENRE S a0y
HEME > THEOMEZIE M LTz unfocusedz iS5 N T LE WV, KEEDMRIRZIT S FOHREICHZ->TLES, T
LicHERIET 5%, BICBF MR TIE. BT —2 2B TE % K0 28—k (HIBIEL T mhDan) e
5N 5 &5 2R L. MRMPEDOS W2/ K S LA TS, & T A TR, Lasso(Tibshirani, 1995 M-I
B A= AHEETTER ENERAE . BRI LI 72 EOR B THWSENTWS, TOFEGROLL /
VI (AT TV DR GT OMEHEDRT) D/ & 7% B Hilf 723 UTc it 515 T SORIEIC K D AS— A G RHMRS
NZTEMHSNT NS, HLU LassoTiEfRDIEL T OEDEHIT— 2 Ol FICHIRE N5 HHEID & EiiH
BEHHDESTHBZD S BO—DICMMERN TN TUX 5 (BIERSEMRITOSE, COMEICK D, BIZITERTILD
D e R DA © 7235 B FOELCHEN T V2 b LA FENTLES) K E. £ E. RSSO
K9 7%x p<<n M (REVST A =2 B n HET— 28 p KO KEW) ICEH T 255K LR D EDH 5 T &V
TNTWVD, T LimaB Lk LL#EE 5L LT L2 /)L LRIz Ot U7z Elastic Net(Zou and Hastie,20Q5) -1
{t7 B/ L7z S-Lasso(Hebiri and van de Geer,2010F n"281F 51 %,

WEEE DB AR 2 T ld Elastic Netz R LRSS M D A F— LIS A LIAERIC DWW THE LI, £ D%OMEH
5 C Ot 7iE TIRARRGRE E 2R DMAIRIC K BHKERTEZ AN E LTA NN—=V 9 2175 & BEURO HEOML
EICIEE O ER UIE LDGTRO R E S ZHHTERWGEELND 2 F0N o, 22T L1 JIVAKK &bz
B U7z S-LassaDE A, S AHMDL YY) a— 3 VA LS 2720 S AN LL IEANENT A—2%22tX 85
(adaptive lass@® i) W o T BEINZ oo ARIZETIE T 5 LIz L1 /U LHRNS IR DU e 20 S— AHEE 172 Wi RS
FEMTICTE ] U 72AS SR Z 8T 9 %,

F—TU— R L1 RN, B ERSERT, 22HPiisd
Keywords: L1 regularization, magnetc inversion, aeromagnetic survey
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JeitEE BB HIEIC 3503 B MRS = o Ak aEZ28 b _
Geomagnetic three-component secular changes in eastern Hokkaido, NE Japan

SIS P REA UK 2 R i 2
MISHIMA, Wataru'* ; HASHIMOTO, Takeshi ; MOGI, Toru?

LAEHEE R AR AR AR, 2 AL E AR AR A B e s A Lo il 2 > 2 —
!Graduate School of Science, Hokkaido Universttystitute of Seismology and Volcanology, Faculty of Science, Hokkaido
University

IR, GERBE) T, 21 OKEZICHIBMEN D 2 Z LRGN TS (KE - i, 1994864 - i,
2012). COHUEIE, KFPET L — b OrhIAFE KM L CRILE 2R S M O FEEA DS H B BIZIE, Al -
f, 1999. F7z, FEFAEICEEEAEREIEEDRD D, BILOBRNEERDIIEL TS T EARBEINTNS (Sugisaki
etal., 200). TN5DT M5, Nishidaetal. (2004), T OO R IKEZ(ICH S NS RO FEKD, 7L —
ks DR FBAIMAE S IR 2 SR U 7 € TV REEEIER Tld b B 2 Tz, JBERY T, TORZEMRGEET % T
& RBIS, TR BB LTV 8 A1 D2 1# Bl A B\ T, 200940 5 =Rl 72 52 L T 5.
20145k E TIC A T T 2 [B7R W0 U 3 [ OFIIE 21TV, B T & OZLEmNEZ bNTzD TZOMEZHET 5.

BRHINTDOVTIE, ERD B AST OB 220 L LT, BRI K 2 SWE IR ORR A 217 5> T
B, RWZETIE, WA - KER T - BRESDNICDNTE, FRRICLGENZ SN e LTl T L DAz RO, Z
DFER, BT DNTEZOREZERICHIBEN R ONZ T EMHLMNCE ST, TDT D, (R SIERE
NTEBWITRER(ERORIBMERX, AV Ty T—2a VHIRICKZRANIDEDTII RN MR TS &
7 DR BIEIS 2 &, ICER T EShESI1E, 2B ERITL, Z2EROREVBIIIEMEERICH-> T0a. %
7o, fRAMICDWTIE, e ARE CEIEm DOt 2 AW > TO B AR D 5.

BEED DIz, BRETOELRIEZFRNEZEDTHD, EmOEEE P T zdicly, S5H%BRA
s < MRl E ik Gi S 2 08 NB . £z, Nishida et al. (2000 BRI/ OV TIT> 7D EFEKRIC, €TV REARIH
ETIVOBUEGTRZ =S DNTITS T LT, RFUSHTT 2MEEDFTREMEMNIED % L& Z TV 5.

F—T— B M= R HEont TR, R UK AR ZEA L, b E A K

Keywords: geomagnetic three-component absolute measurements, geomagnetic secular change, eastern Hokkaido
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HAICBT 58S O _
Distribution of electromagnetic fields induced in Japan

RN VRS S N i R
TOMINAGA, Hiroki* ; ENDO, Arata ; FUJITA, Shigerd ; FUJII, Ikuko?

VRBIT, ? AT RERA
1Japan Meteorological AgenciMeteorological College, Japan Meteorological Agency

HAT RSB S 5 T OIS EROIRIEI N T VW EEZ SN TED, TN THIREXGEREERIC X %58
FOWEFNIIEV. UL LAENS, AARKBICHENTED ., BRI TEREKESODE L TEXIREENZBICE
tT 27D RKEGENAENFEIND DN THEINDS GEFEIR) . 1312 T IHVEE S TR AR RIS AR L
72T ehin & S I KRR I S EL D R E LT EIC. ECTED XK S RHAGHEEERNEC S D0, Ho5H T
DIFNTBLIRENDH D, ZORDIC, £9F. MRITHEUX NS BRGOBENZIHZHRHNS LI Uz,

41X, Uyeshima and Schultz (2000) G [E#2501E 3 — RZFIH U T, RSB OMIRESZ LD 3 Roc i BAULEE 7
72 REDOHNERSR I FAE S 2 MR - B2 A TRt Uz, BHRICHWZFEINE, 200%, 800%). 36000 CH
%, 7VUw FICEL T, HAHUKOFM R IS - MBS A2\ 2 ONHMTH 2 DT, 25°N-50°N, 125E-150E
DHFIFAIC DV TIE 12.5km x12.5kmD—kE2 ) v B, T OHIFAN TIFIRZICKEL BB T v REHWTWS,

HEROBRDEE DA DOV TIE., BEMET—% (ETOPOY LHEREMIOE X 5T —% (Laske and Masters, 1997
Ze FHO TR I SR 12.5km X TO 3 Xt EBXUREE 72K, 12.5kmELZEIC DWW T ER G 2 e LTz,
TR 12.5kmZE T3, K EHEREY OBSULEE 2 ZNFN 3, 0.1S/m& L, SA0ESIRERF 0.01. 0.001S/mD 27
DEHANT, 7V RNICERAMEDOERNGS 2 L ZIE )y RNTIYE T RV APMMES 5 & S ICEX RS
EDTz,

PRI & 75 B MR AUERELIE . HEBRAPER D 105D EICERE R 2 B W T2 5 B C 27 vz, FRERERTHN
X, HARMEICIZFEILAmOZEE 287253 Licikb, HEDEAMOEFHIGE B DHIc, BWERD G MZR
JEMIICH U 30 dH 50 60 EHHIF 2 A DR BT .

T e, FADERGEEC LI, HAGMCBNT, IXTOY —AER/ X — 2 TOFEOHN SR EIRIED
KEGFEELZRERC, TNOZ2HE LT, HAMIBORKFEELG D HNZIER LTz, ThCKD &, HARDIEREZ
B X 2 ICKERIRIFBOFEELHE SN, BAODOELKLEED 0.01S/mE D & 0.001S/MDILEDIF 5 MRIED K E
Motz, BHORAIRIEIE. 0.001S/MTIER—A A IERDLG S L HRT, M2 k3, iz, RIEZEFEHPOIZS
MRZEVEGEEDNZ WV, THRIEEREIRD S PRI NZFEER L FAMNTH 5, FHC, ER~-ESYE, Els, #
SRR, EIUNRRICB O TR EAFEELNMEOLNZD, TNSOHIEK TR, WINEEMRER TIERWD &0 S R
MBHoTz. MAT, (1) V—ARGDMEFIROITIH & AT & SRR WICKE RIRENEN S, /2013, (2) &
RINGEDEITHY — A5 & TR & ZJICBRTEROEFNET S, EWVWHIEHENER LN,

WS OWT e A% & BXUIBEEOAY T 2 KL T, IE—Hanfi b xo Tz, MERERY —ADLE. HAR
DOHIE M T ORI M ORIZZLIZIEF TN T VD, ShiE Tl idERERZ PO & LIRIED KR E GRS NS, ™
JEE IS DN T, MR RS A NS 079 2 BALR S UN Tl —HRESUEEE DGEITU TV 2D, PSR~ 5
WK T—RRGAXDEHDEN TV S,

FWVT, HETHELNIEHIA « ISR DA Y E— R VAT )V ERHE L, A OV Z KD, TOET
JUTIIHIE L HEREI D ARIC K B NI E LM ER L TWAEWICE DL 5T, MMERIGERBRB S HMES N, Kk - HEEEY)
DI HE BRI ISR E R ER RFLTWE T hbh b, FlzE, dtiEE T, EE. Bt HE - Tk,
BEHOE I, A VE—R VAT VVIVDIRZE DTy Z{EENTED, %y hT—7 MT I X B EL 04 OFHY
(Uyeshima et al., 2001 KMHEICEH L TWVWB K SICHZ %, RIRMIC, WY — ADMERIRICE TR G & RiE kY
EBTINEBBORSZ O EE > TH Y, ERMNCHS 7oy 7R ENTWS, HARTORMEREEICEITS 3 KT
MBI R O A BEMED RS TRE Nz,

KR, BERR. ZCHERID MT RSB (Fujii et al., submittedd & FHligd 2 &, EHMICBEEMERETE TV
M ARIEDIHT L DIRZ NI AN DS T ehbh oz, JHUROIERMER A - ISP AERG S, K0 FE
BINCETNVHRETH B EEZDND, TDIHICIZ, HASHOBLSUZEE DT —ZN—Z{LHEENS,

F—U— R BWGHAE, MRS EER, A E—F AT V)
Keywords: electromagnetic induction, geomagnetically induced currents, impedance tensor
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BCIEZ IO TEERINERE SRS OfEE : .
Estimating the distribution of electrical conductivity in the earth with the maximum-
likelihood method

AR RER T ik i 2
IWASHITA, Kodai'* ; TOH, Hiroak?

VIR A REEBEBEATIERY, 2 HURSR SRR A I 7R I i S T S R & > 22—
!Graduate School of Science, Kyoto Universttata Analysis Center for Geomagnetism and Space Magnetism, Kyoto Univer-
Sity

HAaiE, BT IVEREZ KT 5 HBIEZ Ve A 28— 3 ic & b HBRNERO EXUREE DR OHEE 2175 72,
WREZRICH T > TLSHWSN TV A ER/NIRETIE. HWEBZET—Z2DIAT v FEETIVINT A=A
ICBE9 2 EHIHOMEAE A E L. TNZERNCT 2 XS BRETIVRT A =R OHEEEZRD LN B HNZV, T—X2D
THEIE, TS, TOETIWSTA—XOAEEMZ L TIED, HFRZ1TS L&k E5Nn%, LhLENST
DFHEEF. HEROBIENSTIUL., ETICEREDMENE WS EAENFICREEN TN,
BLBZORGEZFVTIC, mIEZE> THEZE T Lzildhic, miEzZHOTELNIMRIE. ET7 VO
AEPEERMLUTED, —fRICBBRNRETHONIAR LT LE LAV, BANICIE, 20034 11 Hicik
ETRGUR O EBIRIEIC K % 7 — X OF k=i L. RN ORE ) i 72 F D EOMFREAER D AU RS E 2
HEE LTz, $hbb, FIMWKUaZEE=HED 69 BT B 5 RERIE/MEN 5 Z O H O HFtRH 2 AV RS 7T
iR E R H 2 b2 LS &, 195 N2 iz W UTce 0l U 7o oV 2 b 2 gk A 2 & XU s 8
FER 2 R O e BORFREAAERICETIN U, WIS 25T R L Tce T OB DB T — 2 0 5 0k U 72526
DWERES & —309 2 & 5 ICEo PG 2 2t S BN, Rl A BRI E SRS EMGE 2 RO 5 HNTE %,
INETIRATO PG TRA 23— 3 T, REERRNEFRMEIRE L2553 2%, iz, RIAIC
FOoTETIWORUVELZHBEEHETE SRR ENASMN A>T, UL, EF—2ZHVIGEEIC BN T,
WP BRI (BRI, BXUREEEBATEVWERTH 2R L) 2 rlHe/aR D AT FH- %)% SHIHZ B
BRI E D B END B,

T, AT — ZA\DIREDMA T HIHE T IVDRRICKIE TR EICDWT LT b0

F—U— R BRURERE, AU, Wi
Keywords: electrical conductivity, magnetic storm, inversion
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[E 5K 3HHZ B LI 2 LERET VO IRiEOEETE _
Direct simulation of resistivity on porous model obtained from high-resolution X-ray CT

A LR T P TR R A S !
SAOMOTO, Hidetak&" ; KATAGIRI, Jun' ; TAKADA, Naoki' ; TAKAHASHI, Manabu!

U RE SRR B TSR

!National Institute of Advanced Industrial Science and Technology

EIEHI R LTz RO A A= 2 70k, YIEEREE DD THEORD SIFFRICI TN TE D, HBANICHT 2RIk EE
BOHEE PH FIKFRENC A S H FYERFUROHEE, FERIEAIC K S BRSO R E, Z O S L E#Rz
BOENZHF SN SRILCHBICHWONTE . ZFLEKTH 55 A RO FHRFUEIE, BBRICHRAENMEA TN
TWA T eh b, RHFBRRDEME, ZAERERHEKT 2R TORIR, MRFAEAOHIESER E, 2 OYEIcikET 5 T
EMHISENTWVA.

C ORI 2RI LT, B5 NG UED S TN FE TORMKE DB AN FERE R & O OB & OEic X -
T, HIRPUED DDA G0N T & Vo TR R D 70150, HEORIMED e L TEBENS. YREND
SEHI U 72 S8R R B 0 A7 DHETFH N Tl LLIEHID S OZHUIHE N TH %0, EHHIPIIN T 55 E IR E
ThH5. FilDRFERFRIE, EAMIZZAEARNICE T 2EBROHTNGIK S TWB 0, HRRLEMENED S
T EIC &> T2 ERNDOBIRBENMNED XS ICETZDOh 2RI ZC LIIEETHS.

T T TR U & BEIBRR DRI & W o 7o Y OAF R R 2, IR E 2SR Uz L TEamIicitiiEd 3 C
& BXURERA OIS 2 LHRPUEICBI T 2R 2185 C & ZHWE LT, ZALEROMMINGSGZ SR LTz
BUEFRITIC X > THARPUEZ BRI 5 2 L ZidA b, BIRMICIE, ThETEESHEBER U TEIomMHEIE X HR CT
WD FER 3T ILBRTE T IVICR L, THEBHRGO SN EBENICHEL T & TEILET T IVNDEBIREE )
iR L, BREEDMHORE S A —LOFERIEHWS T LT, v7aftte L ToEhiEERkd 5.

CO7Ta—FF, WHHGEZ X R CTREDMSHhDFIETHEIICAFLTEBILELNDHZEDD, BREKAICH
DO THRERMN « CRINCEZILEERDHIRYUEZ RO Z N TEZLWVIFENDS. AT, HHEEEEL T
W57z, BEBRAHOINT A—52 LIRS OBENEZES U0 W, BRI Z2EEH L CGEET 2 5mz2 ks e
BT LICKD GO R MR ERTESHEEEREL L THE LN,

AEETLE, ZFLEROMARSGE 2 GREZ X Y > ailc k> TEEL, kL, fafie, @ES 22X 8zt
BICODWVWTDIRT AR W T ZART =717V, TNEDINTGA—=ZDZELE EEIIHHIN ED L S ICELTEDH
TRz, 135 NIZBUERNTRE S 2 BEE O SERIFE R & LUl - MG 2 T & TARATFEOZ YN ZRGEE LTz, £z, MRS
JEN D BRI LB 2 0 THAME L, KR TIEEIS TE RV IHFROMH 2 ATz,

F—m— R MRS, SLRI, AR, X 8 CT, Rl

Keywords: resistivity, porous media, finite element method, X-ray CT, Tortuosity

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SEM33-P13 S ay Ry gV R—)b FFR9:5 H 26 H 18:15-19:30

A RSO v R EEAH T E I ) 7o U E TR E D B _ _ _
Development of resistivity modeling code designed to high-density electrical prospecting
for cylindrical rock samples

B A T A AR KRBT B2
SUZUKI, Takeshi* ; YOSHIMURA, Ryoke? ; OSHIMAN, Naotd

U RTAR A AT TR R SR R B2 I, 2 TR AR ST T
!Graduate School of Science, Kyoto UniversitPRI, Kyoto University

AR, MEERAEOLTEEG /s & OBSUSEEMGEZH S MNCT 5 7 DOBUEAIHRENIL FiiE N TWa (B IX,
Ogawa et al., 2001; Yoshimura et al., 2005 XUREE & W S Y EI ., 1Az IE U &9 5 RERDIFIEIC N U THBUk
ERISZERT DT, HFRIC BT 27IKD N2 RS IZFRHICEN SR TH 2 L 5 X %,

BN EXURDEEMEOMRICIE, REHNE DEXUZEEOE « BEADR « BHSOFER EDHRDHETH 5,
BNFEBRCEK B, BB FTORESPHBKDERZEZICOWTIREZ L OWREND B0, ZOmE L EiEOfREICD
WTIE—RICIRD B T ML, 18> T RGBS Z RIS % & ZITid 0 <O DREGMHHERK (Bl 2. Archie,
1942; Hashin and Shtrikman, 1962; Glover et al., 208 ZH\\ T, EB6M0h—AZIRET ST & TE S —Z2#HET S
EWVD FlEZEA TS, TOREIEEFRRICIEZEATVS 28, IE LI BEARDODEND JTHIE LWL M
DWTRIFREZFT O BN D D, TNETIK TR EBEEN 2 ENTOERVONEIRTH S,

COREDOMGED =8I, HIHIZBWTREANED X I DEDN > TV BN ZHHNS T &N, FHERITH
KI5 L0 FRIIEHENTII R, ZTTRICEZLNZDIE, BABRTIRICKZ A A= T ORI ARE A A
KR Z HWIEMEETH %, FHMERESHREICK > TRWVWDRAEZ & DHETIGE Z RS, T ThSHEE SN2 Y1EE
MDA A=Y TRETHEONTAG LGS T 2 2 e TENUE, R UMEZRGEET 5T &M TESA 5,

AW T A A DI IA A=Y T ORiERE & UT, NOEMEZ EXINCHRETT 5 2 EDA[HED £ 5 M EUETZER
I KB HEIG 21T o720 3TUTOEMRAEMEIC KB HIRFIET VY > V13, BIEICE S X TIThRA GEETE I — RO
HOPMEN TN T BH (Bl Z X, Dey and Morrison, 1979; Spitzer, 1995; Zhang et al, 1995, Loke and Barker,.1996)
S ITANTEREDT ¢ — )b R2fEEG e U PRRIEE 2 ET 23— FThH 0, SRIMET 275 —AD LS ICHIR
OREZFS . MERIRZ LIZEEICH U TIEEAT 2008 LV, 22 TRIMZETIE. SailkoNBEIRTH 5 M
A2 IEREIC I A 2 a— R 2RI Uiz,

O— FOVEREZERET 51CH T2 0. MEIIRZ B R LI @i & OiRIZNHETH %, A TT )V MEERTI—
T VI ENTBERTE & OO LRI, BEFUEIROIE LB W ORI bRV, Z T T HE TSI AF v Tk
HEMETRF VBRIV 7 0 ZHERGE R & OREE &V S T TRt 217> T2 ZOFER, L BAIR LR
O— FIC KBRS, FRCHBETBIRO = v DGER OGRS, 7 a7 REBRIC K2R LRI TH s L
R UTze SHICT TR TERICK > TEE Imm FOBIRNEEMEZMH L, IR Lzad—RcKET7+T—F
TV YT RITH T E T, ZDHIEGUEOHEE 2175 2o

F—U— R AR, AR, BUESR

Keywords: rock experiments, electrical resistivity, numerical simulations
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