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Mw8.0 LA EDOHIBIZSEAT U - RIS B D R HIEFR L
Long-term seismic quiescence before shallow great earthquakes with My8.0 or larger in

the world between 1990 and 2014

1990 4E/ 5 2014 4F % TI234 L7 Mw=8.0 UL I, 100km LIEOHIEIL, global CMT
14w 7T 28 BHFEET 523, i h 23 EOHRIZHAT L CHERTIEEI O R b &
STZINE D INEFIRT-, HEIREIORRZE (L 25 7202 ISC OFEJRA & v 7 % Hu
T, 196441 H 1 B OB MEOAEE CTIOHAE LTS 60km LI, ERi~7 =5
= — R(mp)5.0 DL EOMEZfZHT L7-. Zhuang et al. (2002)73B8% L 7= Stochastic
declustering 1% FHWNCTT 7 7 A X —WUR L T=1%, ZMAP L&A L CHEIEEIE D21
ZEECHIANTZ. ZoRER, 23 EOHIEEON, mp=5.0 LLEOHENF E A E 722 EIRIC
A LT 4 A FR< 19 EOETITIBNT, AkgiRHHAS 10 FFREELL EORMIFF R b Ko
NoT-.

(2017 AFHIERRE R P A RS THRE)

Mw8.0 LA EDHRIZ AT Lo EE B R iR L DRy hR

Hit rate of precursory long-term seismic quiescence before shallow great earthquakes
with My8.0 or larger in the world between 1990 and 2015

1. FPrisE

BERGEARE,2017)1E, 1990~2015 4FI2%/E L7z 68 km LI, Mws8.0 (Global CMT) LL
IR 24 HAFIA L, HUERISEDMRGETIZR A LT 5 H2FR< 19 fH3-~Tizkn
T, AEEANCHERS OB ML RE Q=2 LR L. 3 70bbh, flralfEs
HIERIZx LTI, TAISRIZ 100% TH 5. IRICRIBE E 22 2 DITHERTH 5H. AHFFE T

1%, BEHEULN E DL DOV OEIG TAREREIZ DR > =03t L=

2. fRMTHYE

ISC DEFEA X v 72T 1964 41 A 1 B DLAHIEOAE F TIORE LR E 60
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%, 0.1 Ex0.1 EDOZMIE 2B E, KM RO S N EOHEZ SR URANECIE
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N, B SO MEEQ & EQe D3RR At (=ta—t1) ZEHE L7z, F7=, HE
TEENDSAR T YV AR HE D EE L, Shimazaki (1973) OFXAFHWTN & dt 2>HE8RD
MR P 25t L2, N=10 05 1 080 L3 D dt 2Rk, FEJFIIN CASRIER] 5 4L
PICABSARESR P DBy INZ R DA IR L=, 2RSS, FRtomh R GES
2,2017) DNRE L TCWD. RIZ dt DFIEEZWANAEZ TIHIHFRERD D, B HFEHLL
o dt ZETHETF D i EHET 2 LUET . EOW, dt DR te DSAEFEAERT 5
PN DE DR SR ERENICE END b OZRH E Le (eff) . Z L CRIME dt FIC
X AHIFRE no/my & EF LT,

3. Wy

dt fF-4 0.5 FJ DL X THIFRAFR L, MARMEEP LT ry ML (K1) . F
HIFDY 100% T 72 19 FlOWN, X1 D 12 FlOHIEE ClEEAERNTAIF N 1.0 1ITE L T
WD, RSO THEIFAIHFHR 0.1 FRENR KT, ZALLEZEZR 6o 7. 19 Flo
Brald, &bEV At 250 RDVERIENICAAET 2725, LOIZELZ2WTHITIE, &
HRW A 2VERESMNC B END. M1 AL E, BRBIZMENHEERP 23 103~104 LU R
725k, BIHEN0.5~1.012725 Z L gns. EEHEE VT prospective (2 TH|
THEE, Bfon OFEUEL U CIIEIC Tdt S 104ELL ) L9250 TER<,  [ESKRRER
P23103LLTF ) EWHHIEZ LIZHNRRWEAS .

1.0: \_‘

05 =\ \Q@\\_

00 R L L
1077 1076 107° 1074 1073 1072 107"

Probability

1. ESRER P LAUPR. LIT O 12 MIFEIFAYHER 1.0 (12 L7z : 1994Kurile, 95Chile,
2000Newlreland, 01Peru, 04Sumatra, 05Nias, 06Kurile, 06Tonga, 09Tonga, 10Chile,
11Tohoku, 14Chile.

Hit rate
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51, 2016 4Rk D Z O A e B COTEE 7R HARE OO, RS LR T
BRI~ < MR MBI S 4, R SHK 5km 1 107m3 FRE ORFZIRIMFAES
HAMREMDVNE S TND  (TAELEHRT, 2017) .

Fox 132017 4 4 A ONERERR GNSS BIA 4 mAfRE Uiz, 7 — 2 OHUFIROLUIHT
B ClId 503, SFHEIDOA Ry MOEIUZBHET D HFHATN 2 HE 2 TWO D ATREMED B 5. AR
MIETIX NS &2 F L OB 21T O Z &I L0, PsE il CoEA < MIBEh#ET
2 80 FE e R E A HEE L, BEHHORIRSE L AT o Z &L

2017 4F 4 ANDHT U G%E LB, 3 MaPEMnEr< 12, 1 M AT mrE
FHTIZRRE LTz, RO 3 mld Lo CATRICEERSR SN S GEONET i3 2

(960513) DBLAIL S 1.5km LINOIT VEFIZ 8 % . BIAEIL 3 Tk L 7= 8L 21T -
TEY, TV A=A THA T —Z ZBG LT 5. BERD SR 206 O A 56
AHFZECld Bernese GNSS Software (& K 5 5 ENT 21TV, A EIOFZEA X2 MIEES f@
BN ORFZERZALSC, Frak mDRERIN DL ENEDR AT 5 .

HE SN DRI &% GEONET [r2€ 2 1%, 2016 4 11 AE o JbAE B IO
ML OEEN AR L, TAUX 2017 455 A E Thel . JEFAOZEE) HARE STV B IZRR
@:E?/V%iﬁﬁ“éﬁﬁ*%f‘ébé 2017 - 5 ALIBRIIHE OLEB HEHENTE L HITA

, ZDA XY IS H%ED L DITHERE L T D3ERFERGFRE TiBE> TV T & NEE
ﬂ%.
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AAL 7 e r Vo 408
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GEONET 7—#% % HV\ - AtHREIZ 31T 5 O B DR ZERI AR
KREEA - mfiER - 1 AMRE

KE - EfF QO11HIMIES) T, AMBENEEROLIEERE A #mT 5720, 199647
5201 14F % CTOE - HEE) B+ 5 GEONETO HJFEE S (F3fig) 2 V¢, 14EmoIL
WREHI O OT B A HEE L, T ORZERA ORHEAE I DN LTz, ZOH%OT—X DF

ENDH T &G, AFFETI, H#F‘a'ﬁ%ﬁtﬁ L CEORZEME LA HEE, B LT

VFEFOOTIRIGIZOWT, FEEFHESE LT, 2000FEFERLME K, 200341 HHiE
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10-1 +
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Test field : Central America subduction zone
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1906 £E Colombia-Ecuador EXHUB DT~V B4R
RIEBETHRR « L&

M9 7 7 ZDRBEIRMEEOR AR AT 2 I IX RO A LA COMERHE DA
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VN—a AKX OHEE L, R AT CRAE L7z 1942 4F - 1958 4F - 1979 FED KMiFR D+
— 7 AL OEWEER LT- (Yamanaka et al., 2017) . 1906 5B E ML 1958 4F
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5 A B =K AT GlobalCMT # % 27 Mw7.0 LA, #+1E Mw4.0 LLE (1971 x5
2017 %) %7~9. (Fig.4, Yamanaka et al., 2017)
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Sabry Abdallah

Three-Dimensional Inversion of GREATEM Data: Application to GREATEM
Survey Data from Kujukuri Beach, Japan

Sabry Abdallah, Toru Mogi, and Hee Joon Kim

Studies have shown that the grounded electrical source airborne transient
electromagnetics (GREATEM) method is a promising method for investigating
resistivity structures in coastal areas, in addition to those in inaccessible areas
such as volcanoes, mountains, and deep forest cover. To expand the application
field of the GREATEM system, a three-dimensional (3-D) resistivity model that
considers large lateral resistivity variations is required. In this paper, we present
a frequency-domain 3-D electromagnetic inversion approach that can be applied to
time-domain data from GREATEM. In the frequency-domain approach, TEM data
are Fourier-transformed using a smooth-spectrum inversion method, and the
recovered frequency response is then inverted. To deal with a large number of grids
and a wide range of frequencies in airborne datasets, a method for approximating
sensitivities is introduced for efficient 3-D inversion. Approximate sensitivities are
derived by replacing adjoint secondary electric fields with those computed in the
previous iteration. These sensitivities can reduce computation time without
significant loss of accuracy. First, we verified both our forward and inversion
solutions. Then, we applied this approach to GREATEM survey data from
Kujukuri Beach, central Japan. The inverted results of the field data were well
fitted with previous study results in the Kujukuri area, suggesting applicability of
this inversion approach for constructing 3-D resistivity models from GREATEM
field survey data in the future. The following geological features can be interpreted
from the 3-D inversion results (Figure. 1):

1) A high-resistivity landmass that consists of highly permeable sand or gravel
layers and is part of the recharge area extends down to a depth of ~400 m.

2) A surficial low-resistivity structure, which is thought to be caused by seawater
Intruding through and beneath the ridges, exists behind the sandy ridge zone.

3) A very conductive structure that consists of Quaternary siltstone is

characteristic of most of the onshore area of the Kujukuri coastal plain.
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Fig.1. Northwest—northwest—southeast resistivity structure profiles comparing (A)
results estimated by 2-D inversion of AMT (Mitsuhata et al. 2006 ) and (B) 3-D
inversion results along y = 200 m at the Kujukuri coastal plain (after Abdllah et
al.2013). Shoreline is located at (A) x = 0.0 m and at (B) x = 300 m (modified from

Mitsuhata et al. 2006).
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