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Statistical investigation of spatio-temporal densities of foreshocks to understand earth

gquake predictability

WA= T A R L R 2 L A 71
KAMOGAWA, Masashi* TANAKA, R|ka1 ORIHARA, Yoshiaki ; HASHIMOTO, Satoshi

VR R RP BB Y AR
! Dpt. of Phys., Tokyo Gakugei Univ.

The relation between the size of earthquake preparation zone and the magnitude of forthcoming earthquake is different betwet
nucleation and domino-like cascade models. The former model indicates that the magnitude is predictable before the mainsho
of the earthquake, because the preparation zone is proportional to the rupture area. One the other hand, the latter indicates that
magnitude is unpredictable, because the rupture consisting of sequence of tiny earthquakes is unknown to terminate. Since tt
issue is still controversial, we would like to verify the two models using the methodology proposed by Lippiello et al. (Scientific
reports, 2012). In the analysis, spatial occurrence rates of the foreshock and the aftershock are statistically compared. The rest
show that both the rates are similar and the distribution of the rates versus the epicentral distance depends on the magnitude
the mainshock. From the interpretation of these results, the nucleation model seems reliable.
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MR BHSROMER TN &2 5 8RB ik :
Proper scoring systems available for probability forecasts targeting rare phenomena

2 10
HAYASHI, Yutaka'*

T
IMeteorological Research Institute

BB F LG A U T TFIRZIESRICNGE TE S 70IiE, THMEE 28 IS 2 REIEDFE L, HiFEZEAL
TEHAEICHIT TH A S THORARR (A7) MMERDTEC KD TMOAAT 2 L% 2 EWRERETH B, [HE
B Bob—iVid, TIEDHZOHRNE D IC Tz B C & 2Ed 208 0% % (Murphy and Epstein, 1967 %
IKHER TR 7R EOFHBIC VSN TWE T T4 7 X327 (Brier, 1950 & T OFCAMNIRSM A2 H, Vw7« 5
+ 7 —1E#HE (Kullback and Leibler, 1951 7% 13 T DM 207 X750, TRNEIER ] BREUV—IVO R Tl Tzl
TLEADEWAATZGENE T EADHEHDT, AAT7 ZEDH 5857, —BICIE XD XOTFIRFEZHIFET EER
THEREOVATN, TDD, FRCHETHONE CILKEHIN TV 2 ERESFZREL Lz [MEER] THREE
OHER LD EFR DM, HEICKZRNETH S,

ETAT, TIAT7 AATIETHUHE & FUED A RRAZDHIRHAT, BHEDOH LMICFELWVEAZENTV D, —
77 MBS RO THAHAEIC L > T, THIAD mOHERDIGE PRGN EIRICHE LG8 O T EE RS
WMTHB, LI, HETFTHDX S ICHEBHR 2 MG E UER T2 EYNCEHEC© 2 28 nik 28 d %,

THE (THEOEDERICHEDIMHER) 2 p. THMEZ f. RBUET GIRARETHIE 1 BELGZTNE 0. &
HETIE (B2 EHEHMEICE D BiflA THIE) 2 c. 2O 7% S(fc) EHRT D, WIELFSIL—IVTIE., BIEHE
E,(x,0)=pS (X,c)+(1-p)S (X,c) (X 1) I DWW T, Ei(p,c)>E(x,c) forallx # p (R 2) W B TH %, iz, MkBifz kD
HEHTZHETE, BEEN S EZ SND RO EIC DOV TAERSEN So(c,f) = S (1-¢,1-H) X 3) &, HHENE
WTHIE E RO R T T DB NBENTE D S1/ 0 Floceonst >=0, 8 Si/ 8 Clooons <=0 (& 4) DHNI AT TEH 5,

1,3 &7 i3 (B) Ziiilzd, T TA IMIEDHETH S,

S, (f,0)=-(i-HB'(f,c) +(i-X)B'(x,c)-B(f,c) +B(x,c), A=d2B/df? (X 5)

WL AEIREE A OBEIE T 5 2E. S HPAREN 2 L 48, EIERRAL—IVEI-L, D, #Ea0
KWHEHZ R DOFHMIEZ1SE 5N 5,

Bz, HAEEE RO R Si(c,c)= 0. 57ZRETHMDAAT Si(i,c) = 1 DEEFEATHRL &, A=-2 T S;(H=1-(i-f)2
(X6) 2155, CTT. 1-S() E 7 I 7 AaA7Ic—HT %,

£S5l LT, BHELZS THIETDOAIY Si(c,c)=0. TRETHMOMRERATT B, = 1 ZBREMFE LTAN
f D ORKDMERDZ E. A=-2/c(1-0)h D S(f.0)={(-0)2-(1-) 2} / c(1-c) (X 7) ZEBND, THEMIEERLIL—IL
il c=1R2DK;, (-S4 ET A7 AaA7 THs 5. K 7 IFHEETIROBIROMEEMRICEHLTTSA47 R
a7 iRk UTea il & iR L T &K,

DEo&sic, HETFHREZSBUFSRNICT ST, EFROX S ICHAHSZ M5 & Ui MO
TREEDO— R E . KT, MGBHRUIC KD EAZE N TCHIEICTMITE 2 Wb A7 54 7 A a7 LSRN Efif
BNz,

2T, XOFEHOFME, TN SEATED BARNREHIC ) COMBEE R Lz a5, EFERO X 5 I1ICH
RO W5 E T 5 H T HRO—HZEYNCEHG T 55 aiE R, STHBRERD 58 LiGaaH CH 5 (14,2014, IpGU,

F—TU— R BHEE T, BT, YRR T 57 A a7, EmRAASE, HER T, #E R ROV —IV

Keywords: benchmark forecast, earthquake prediction, extended Brier's score, information gain, probability forecst, propel
scoring rule
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NHEERT O Ry iIC i 5 ST OYHHR IR &R0 :
Physical interpretation and detection of anomalies associated with crustal processes lea
ing to large earthquakes

KINBY v I AV 22 @Gk 2, 54707 R—)V 2, A X 7R 2; %28 58543
SUYEHIRO, Kiyosht* ; SACKS, Selwys ; TAKANAMI, Tetsuo? ; RYDELEK, Pauf ; SMITH, DeboraR ;
HATANO, Takahircd

L YRR B TERRAE, 2 KR T 2 > b i — R WS, 3 RO AR T
1Japan Agency for Marine-Earth Science and Technol®@gynegie Institution of WashingtofiEarthquake Research Institute,
University of Tokyo

HAMEBORERA], BINZFHAT 5V T —F— < XETIV (v I7RETSATLY. 1995) OFEXICHDE,
HWETH GEHTED NOBMINT 70—F 2% d %, CO77Tu—F3ET LI A RAIv 7 A v TOMH & 3555
THEAT 2y —BROMIZEEZ 5, CTNETICHEENTVE YT =F 2 — FITKFT 2 MEEEER L (e X
($19 8 2 MIPHE, 199 44/ —XY wIHIEE, 2 0 0 84FM)IHIER L) &, X1 T &% ¥ —{t@Efi DT
2, TOETVICHBAG EHBTE S, LML, TOMRBEROZIE TR E AEF—X—DZ(ETHZDT, X
DUYGEEE T TH S, D%, MBEZHE K EFHICHNHNCHE T ENRNETH D, XAT72—DF
Z DB L WEEROBIEE I XA F 2 o —IC X 3M/NEBN HEHSRIADEE) 9 2 AR I i 22/ ER A
Do THNG LM TEZD, YHETIICKS UTEMNICKRET LS AT, B0 EE UTEREEREINZH 7
ICHEHIREB ST X 2 LB alRetE 2R 9,

F—U— R MEEEFRL, X520y —, 2V I—F— b ZHIEBEETIV
Keywords: seismic quiescence, dilatancy, cellular automata earthquake model
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AR K B BERHED T . _ _
Predicting changing rates of swarm activity by volumetric strain

EER B S RIE RUZ T ORKE —7E 2w 2 /WA R 2
KUMAZAWA, Takao'* ; OGATA, Yosihiko' ; KIMURA, Kazuhiro® ; MAEDA, Kenji? ; KOBAYASHI, Akio?

LRI, 2 SR ST
1The Institute of Statistical Mathematicgaleteorological Research Institute

Near the eastern coast of 1zu peninsula is an active submarine volcanic region in Japan, where magma intrusions have be
observed many times. The forecast of earthquake swarm activities and eruptions are serious concern particularly in nearby h
spring resort areas. It is well known that temporal durations of the swarm activities have been correlated with early volumetric
strain changes at a certain observation station of about 20 km distance apart. Therefore the Earthquake Research Commit
(2010) investigated some empirical statistical relations to predict sizes of the swarm activity. Here we looked at the backgrounc
seismicity rate changes during these swarm periods using the non-stationary ETAS model (Kumazawa and Ogata, 2013, 201+
and have found the followings. The modified volumetric strain data, by removing the effect of earth tides, precipitation and
coseismic jumps, have significantly higher cross-correlations to the estimated background rates of the ETAS model than to th
swarm rate-changes. Specifically, the background seismicity rate synchronizes clearer to the strain change by the lags arou
a half day. These relations suggest an enhanced prediction of earthquakes in this region using volumetric strain measuremen
Hence we propose an extended ETAS model where the background rate is modulated by the volumetric strain data. Here w
have also found that the response function to the strain data can be exponential functions with the same decay rate, but that th
intersects are inversely proportional to distances between the volumetric strain-meter and the onset location of the swarm. O
numerical results by the same proposed model show consistent outcomes for the various major swarms in this region.

F—TU— R IEER ETAS ©7 )V, WIRHIEEIG S, BFERHIE, (AERS, T
Keywords: nonstationary ETAS model, background seismicity, swarm, volumetric strain, prediction
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Seismo-ionospheric precursor monitoring system based on near-real-time spaceborne a

ground GPS observation o _
Seismo-ionospheric precursor monitoring system based on near-real-time spaceborne a
ground GPS observation

TSAl, Ho-fang* ; LIU, Jann-yend ; CHEN, Chia-hung ; SUN, Yang-y? ; HO, Tiffany?
TSAl, Ho-fand* ; LIU, Jann-yend ; CHEN, Chia-hung ; SUN, Yang-y? ; HO, Tiffany?

! Department of Earth Sciences, National Cheng Kung University, Tainan, TaiWestifute of Space Science, National Central
University, Jhongli City, Taiwan’ Taiwan Analysis Center for COSMIC, Central Weather Bureau, Taipei, Taiwan
IDepartment of Earth Sciences, National Cheng Kung University, Tainan, TaiWestifute of Space Science, National Central
University, Jhongli City, Taiwar’ Taiwan Analysis Center for COSMIC, Central Weather Bureau, Taipei, Taiwan

Recently, the global ionosphere map (GIM) has been used to study the seismo-ionospheric precursors (SIPs) intensively. |
order to shorten the data latency, an SIP monitoring system is built up based on the near-real-time GIM processing. The GIN
data is derived from the combination of the ground-based and spaceborne total electron content (TEC) observation by meat
of the spherical harmonic function, where the data is retrieved from a global GPS observational network and the FORMOSAT-
3/COSMIC radio-occultation (RO) experiments. The temporal statistical analysis is developed to detect the SIPs at severe
important metropolitans such as Tokyo. Some new finding and results are to be further discussed. The spatial analysis will b
introduced to finding the repeat, duration and distribution of worldwide SIPs to estimate the possibility of forthcoming large
earthquakes in the future.

F—7— I global ionosphere map, seismo-ionospheric precursor, total electron content
Keywords: global ionosphere map, seismo-ionospheric precursor, total electron content
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20144 REFIRALESHEEIC et U 7e RIIANIRSOKIRZS e _
Long-term groundwater temperature change at a hot spring preceding the 2014 Nagan
ken Hokubu earthquake of M6.7

1H 23Rk
TSUKUDA, Tameshig&

L
'None

20144F 11 A 22 HO R IRILERHE (REFIRAKKTEHIEE) (&, 1986-90C A 5 ZDHEGM I E HE N Tz (it
ETHRAM RIS, 1990 HIEET 7 b =7 AICBT G HB3® LT 4 v Y~ JF A A AT RE TS M
ElR, 83-142). Z O LR,

1) s EOHIEE (17144 M6.3) DTF(E.

2) IGENE A OVERTIE RhWTE) OTFE.

3) 1714FEDHELI%, HBMETIRXE Y - HEEE . EOZARTH 5.

4) TORMAIN - FERARGERICIR > oM E, EBHICHED HA: 9% (1714, 1858, 1890, 1918 D5 HIEE).

5) 1986 DMlEE (M5.9) A HISKAIZRHIEEIEEN T H 2 ATREMEN D 5.

6) Q0RO =il (Z5UHNE) IS X % EHIERAENMETINCERE L TV 5. AT AWIEIX 4~6x10 5 (5~7x10 7 /yr).
FeOMIEE (17144) MHEMLIZETE L, BAINIEDZEZBLTE, HELNE S T TICHRELTE XV E WS iR
R, WS HOMADHEREN TS, BEROFHL LB ZHEE T 5 & M6~7.

FUSHIER 2 175 2 —7w I+ & Uz 1995-2008F O s TR AHIEM LT O LFEZE 7y = 7~ TAREE MO 7
- HUEBZEATREE LRI Al CIIRLZ OBIIID B S hbNhiz. ZOHT, AEA FOBRROFER (FEHALHR-1
IR IRV T 19984F 10 AW 5 BIFE K C/KIRODEHHEIING T ixbnTW0a. SRS A A THE L 7R Rk,
FT4MAVTIBEEINTHRAIKEINS, TORY TIN5 Ot XY INHF TR T 7 v IThfilabng. 44227
M EDFA—)N—T O —DKEFRTHIKEED < > F—)U (5#) I AT iHKE ZREL TV 5.

KT T TDRVEEWOMEMCERT % &, HEDSEIFENMID, ThETRIZIE—E & F M -0.17Clyear)
725 TeKIRIC AR S PRHERA R A % (-1.5°Clyear) U, EHSOMBNTE L CEHIZEORIN bR UhENEL,
Wi OvEH], TRRANCAIES 28 FTOGE F TG -oR0 WMEE, SRR, FET, ERRkoRRBD, 2 LU OKE
KREE-oTbBEZ 2 LHETE S, RRITHIEREEMEI Uz (12 A 18 HICK[HIE). ThE#ifBlc ks, KR
IREBIRO 2D LR TE .

F—T— F: 20144 LB LARHIEE, HEE A0, 5K, kIR, AR, A aRE

Keywords: the 2014 Nagano-ken Hokubu earthquake of M6.7, earthquake prediction, precursor, water temperature, dilatatiot
contraction

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

SSS27-07 21103 FFRE:5 H 24 H 11:45-12:00

AR B AL D < M FEA: ORI 3] — BB IR L rh R A D ] —

Empirical forecast of mainshocks based on foreshock activities - Application to the north-
central Nagano prefecture -

[EITJEE [ SR /NG S i
MAEDA, Keniji'* ; HIROSE, Fuyuki

LSS

IMeteorological Research Institute

(IEC&IT]  20144F 11 H 22 H 22 FF 08 /0 BRI Ok =13 T M6.7 DHIEEDFAE L AEE 6 59).
BEEFREFER EOWERE U, KBITO—ibhZalicks &, COMEDK 4 Hmid 11 H 18 M5 19
HIZWI T, REDOZ T M3 75 AL FOMED 40HfEEREL TH O, /NEIFRD SIEREEEEND - 2
TEERLTVS, LHL, THOVSERIEEE EAE & OREBZRIIYEFRINIIFHE N TE 59, AERENICHTE
ZikA U, AEREZEGOHETTIT S LI RICN#ETH D, —75 T, HFEMNICHIEED T U9 WREE O Hits
TlE, RERNIEREHERBDNASNZLEND D T OMHIIEE N 5 AERA 2 BRI Hmzh R X < FHIT
ELGEND 5, TOX S M E LT, Maeda (1996, BSSA. HiH « 5hi (201248, HIZE¥E) % Maeda & Hirose
(20144FE, AR FHARERAVO 3 HERHTHIEZIER L. NS OHEEICBIT 2iiE 2RI LI PRI
BHEMC LT Ez, AREKTIE, TNXTREL T Tz Flo EFIRALE OMEZ 5 & BRI At bl O fEEIC
AU, COHBTIZEDK S F & F - - HERH) 2 piErGE) & AatX, mEDOHEHIH SEERINICAE (ZTTTEMS
PLEE L) OFRICHRATH MOV TCHELZOTRET %,

[(FRIFE] AIEHNOFIEI, 1) BEAZOIIOLERBLOR T ZF 2 — ROEDN 1D LORETEIZRE L.
2) FFEOKEE (BEED° XBED® ) O AV FOHFT, Kot (Mf) L EOHENRREOMAR (Tf H) @Fa'ﬂ
WCRPEDOE (NP) 254 LR, A (BD) O Hal. 3) ZTOBRREOWIR (TaH) WICAEDNFE LY
WICEDHTE (B THoRLHET S, 4) TOHIE B OEZRICBWT, D, Mf, T, Nf, Ta Z/3F5 A—2 &L LT, ZI:
EBETHTZ1DIHEDOINETE B ORTRA=ZET )y RY—FICX RO S, FHIROEZEE LTI, A
EIFHFZEMNC —EDORER R > T VA LCHRET B eINE LI BT )V R RMEL U, B X % FHIRFZERIc
B AAERERMIOKFZERE X O @ E T 5 FHIETILED AIC D (dAIC) ZEICHWV. Zoft, TVHI%E (AR: ¥
WENTAEOES) PR (TR BEOFIEOHIE) . WRME (PG WEHERICHT 2 FHIRFZE R OFRAMRDLL)
&I W =,

(7—2BSUHEIAHER] 19985 2014FE X TOKEITOERA 275 ML DL L, HEE 30km LR OHIEEIC
L. D (0.1,0.2,0.3 , Mf(1, 1.5, 2, 2.5, 3), Tf(L, 2, 3, 5, 10), Nf(1, 2,...,20), Ta(d, 2,...,80450007 — ZICDWT T v
RY—F %175 FefiH, ERFEIbhEE (35.66 N—37.1° N,137.Z N —139.0 E) ® M5 L FOAER FHIT %
I, —40.1° OKETOEEENIC 1 HEIC M2 DL EOHITEN 5 54 LT A R iEmas & U, Z 0% 5 HEIC
M5 L/{J:@tﬁ!h_% (REIIBR) DRETZ LV FHINTFHRIRE LTREBWT ENVoh oz, TOIRT A—Zfli% )3k
RUTE, TR 45 % (=5/11), @ RI3H 12% (=8/69) PG=333 dAIC=66 TH D, HHOEHEILEOHE
%Tzﬁlﬁfhtﬂﬂﬁcﬁ FNd, V23 L, EFEILPIRICEBEO T, 20144 11 H 22 HOAEDOK 4 HEiH 5 A5
N2k o5k (FEDONRTA=RTEHEEINS) HEILEH M5.0 L EOAEICEZHEIIH 12%TH D, M5.0 DL D!
EORA5%UIZDE S 7% (ERLD/IRTA—RTERIND) WIEEHZES . L WVWA S, TN TORETTFHEIRN
BRI T E 0 > T2 HATHINO O 33 (THIER=HY 38 % (=11/29), j@EHR=) 30 % (=13/44) i
B (PHIE=H 68 % (=44/65), HEHIF=% 23% (=46/196) It B &, FHIRIERIE., FRGEFRONTHE D EL A,
e B, TOXIIC, FIEEINCHD S ABREDOTRRIRITHIHIC K > TENH LN S,

F—U— R HE T, PR, 51, RER, MRt RN
Keywords: earthquake prediction, performance, foreshocks, Nagano prefecture, statistics, empirical relation
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HIEBFEAE D 1 9 A 7 )LD U 2 Wi O I ZA
Estimation of inelastic displacement of a fault zone during an earthquake cycle

WA 72
YAMAMOTO, Kiyohiko '*

Lzl
hone

1. ZCIC  Wis 7 AR T 4 —ETIVIEERST X 2 —7Z2Wifgm OYEtE & UTHRIRNT 2 2 L 2 HINIC
REIN (Yamamoto & Yabe, 2003, 200855#%2). TOETIVCIE, 7ARY 7 —kEreiliike RixLTEE L
WEER S T LIic k> T, ADhTOBEL )V F—Z2HEL > T\ 5. é 51, MR ORI X > THE U 2 WiEmic
FEAENE—ICELTEELTHWAED, COELIFHET IV F—EmRFMT S b7, T2 TlE, TO
EEHEN 2T AN T ¢ —OIFIHAEZEE L TX O EMICHITF Lz, CTOMRICHEDZE, 7L— MEROHIEIC
DT, HIEBICE S 263 KU R & HiZE ORI & ORIfRZ#ET LTz,

2. WEss /7 AR T 4 —FET)V L TOETIVTR, 7 AR T ¢ —E GO 2 WEhr, Wig e 2Nz EEE
OB HZEIER E K5, 7 AR T —SMIE R OZEALAD Uxe, Uk SUctUp t(e+epe) ISR > TERFICHIE S 5. C
T U & Upe 13 ux, DB X TIFHER D THO, t ZIWETFOEETHS. £z, TNHEDENMEZTNTNEH e,
Eep ITHIS LTV S, U A TH D, ANV T 4 —OZEMDOHHRTTH D, 7 ARV T —DET % &
Wil I 38T 721 u, AV CHE 2 T J. it C O, WiEHORICITNOENTES. AV v THTOMNZENZ
UHUy 12720, HIEBICIES 2K D & REV.

IO EIWE R ISR U TIRR L T KA, TAUSHEST, Bl iic mlsAvE Ui i feEaZ2 0 v 242
C%. TOZENMEWEmEICE ERICT s, IR LU THFEZT 5. WEmORMEmEY20 DtFsAFEEw & X5
&, MEEEE w X, w=(s,Vv)}rs,(1+2a)eu/2 £ EFIFS. T Ta=erde. TH5. ANTOMET X )LF—ld T Dft:
HITIFIFHEL., BROESZK 1005 20kmE L, s, ZFDOEE OHEE, SAOHIMERS 30GPat 4% &, hi#
REDBMERAITH 1072 THS. Thzflio THLN RN & RN OBHET 3 )V F—OBfRZ K & K (2002
ICX> THOONTEERIER LT 5 & (1+2a)/21 MF5N5. T b, egxel2, bbb, 7AXYT =0
WHEG % & ZTIFHMERAD 12 DR EXDIFHEEND S L 2R L TN 5.

3. TL— FERICRAET B KERHEO KGR ¢ 19234 HHE & 1703FE AR N S 7ihniciidc -
TERHEE LTHILN TS, TOMIX 2204 TH 5. AIEOHEIE MB.1E 028 E N5, T Tld, M8.0ZEHH
T 5. 1703F BRI 7.9 5 85T, IREICK > TEES. M8.0 DHIEEZIES J?iﬁﬂsﬁ%ﬁ f7ld#9 5. 1m E.m
FANIEHK 2.56MTH 5. JoaiiEZ I UEIC T 5 &, WigmOZMIENE L LT 11.6mmlyeah:RE %. JEGHMERY
.%EH‘ FPER T D 15555 L35 &, 2IROZEMHEIN#IX 17.4mm/yearT Loveless, J.P. and Meade, B.J. (20@))50)

FIEF—HT 5.

7 L— MR T O 2N IR Z 11.6mm/lyeart 33 &, FRKFH 400FE OHIEORZN I 4.6m Wi
ZNLONEIH 9.2m #E 0 H_EOHEAZENIIK 16.1mic x5, Fiz, WiEEIZK 288kmick b, M N 7DREICIE
9 5. TOHEDHRMIIN M8.5IC/R%.

F—— R eleni /7 AR T —&T7)U, JEMEANL, BT 3oV F—, BEFANT, 19234 RIS, 7L — RS
Keywords: damage zone/asperity model, inelastic displacement, fracture energy, critical displacement, 1923 kanto earthquak
plate boundary
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HAPHIA 1 5 —[EIC & 2 ARSI OARLANE
Euler Rotation of Focal Mechanism to determine the main shock of the East Japan Supe

Earthquake, March 2011

M (SHT
NIITSUMA, Nobuaki*

LR R A= e
Hnstitute of Geosciences, Shizuoka University, Sendai

BRI IGE# 2 RIHT 272012, Bl NI HEOREROZL 2 EBMICHETT 2 45158 UT, FEMKNE
[z OBRHEEEZZRL (http://www.niitsuma-geolab.net i 4), 20114 3 HHHAKREK OARBE Tl C - 7o FEH
WEAEN S, IO IGOZE R R L.

FEFTICE L72DIE, KEANR— L=V TR LTV, HHARESAZE T 20114FITE T > 72 HED CMT
FEWATH 5.

FEERNE R & U C IO 0l (EMEIS ] Pl « 515EFIST T il « W30S0 Nl O FEERA MDA TN TN 5.
INSOFESITENI EWICESE L, T OMEEEED 90° & —E L TW2DT, EHHGMNOTRA—EL TN
X, “ODOHIFEICOWT LD FIS 502 VT, FRSE 02 tzekE LD 1 58 Th54 AT —MmomE b 0
[BliE e UTRHABETDH S, —DOHEIC DWW TERITEPT TN - NP D 35HEZFAWT 3HOA A T — M & [l DA
HTES., DHEINTOVSFREBMEO TS T EEM TR I NTWE DT, BlENizA A4 T —Mm & 1571
FICDOWTHEHB NS EEZAIEAT LE —B LRV, ZCT, TiliHoEZAE RN RD 4 A 5 —M L [[liLf
ZRRA Uz, s/hblfizfg7213 0.1 HETH .

HHINIA A T —REEMD, HEETAICERT 28K 0 N AIE T UL, FERERHE EERETED Sl [al#E
L, dtfnchiiE s ruSHEE e Uiz 2 Lick %, BNz TE], EiAomisz [E) &, 5z
THEBREREL A At e R TES XD ICEHET 5.

WHAAKEKDOAREORGERME 2 FMEIC, KRBT 2011FISE T - HHEO RSN A 2B Uz, KAENE
HeIx D TAREBOREBMENLMIZ 0L 52D, 2 A 16 A SHA L TAZERTE T\ 7z 18l ORTEIF 2 TIEMfiifY
THHDITH L, AEZRD MHDREIZERELA THS EMHBHL . ”ﬁ%%ﬁﬁﬁﬁﬁﬁ$a%ﬁuWE&¢E
TREAETHC L, FNETERINTELEEPABICK > TIRME N2 LICHInT 5. HARMEBEICID S KFHEAS
7 EETE, AT 7 EmICH S FEEROSIRNL T & XD T FIRICER T BIERIS IO G D ERE IS )] PRSI /5%
DO THWHINCERNT 5. BIEOFEBED EIMPIANOEREETH S T &1X, FiEED LIS 1l EwEi E R DA E O fE
(@6 ) XDE/NETVCTEZEMRLTED, RENELH ESTIDNRKDOIHENARETH D, BHEL Y ERIG
TOINEOHHENFTETH S L 2R L TWVS. REOFKEBHEMBEEIANOANELTH 2 DIF, AEICK > THES
NERE NS, BETRZOFEFREFIICHIBOFERE RS T8, EHEEIL T EEE 5 1mic [muy € &l mic
s U CIEWIERIC R 2728 TH S, TDX D ICHHAKEK OFEMMERIGL 1M OZIE, B I2AMICEHIITE 3.

3 H 9 HODEKHIE MT7.3 DAREREZED SO RICRAN G508 5 2 1273, FERMIREA OFF S DT, miE
EHETE, REMEMNVTVWS ETHARETH > 7z, RAFTEMNIIETH S &iE, ¥ 3 H 10HD M5.2-6.8417E 7 i

DFEEBMERHRAHOHEDN ZNE TORE L FRRKIC 25° DNIKNE > TWAH T b EaiEEHETE 2D, FEE
FEERRERIE Z2 FHOAUSTHIEICH]B T E 5. BRAIC, IAKATEDFEMMRNLM 13+2.00 & AREDFEMN &5 ETH
CTHY, AEBOREDOHREMMEEILIZ-25 DT> KERARTETHS.

P — R o 5, A, R, TR, ARHE, A

Keywords: Euler pole, rotation angle, focal mechanism, hand system, determination of main shock, East Japan Super Earthqual
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AT T RARDIGSI7 A6 2004FF 1 B P OMIERRIC—Z LT~ 0 iR LU sl

., O 50FEMM~
The stress distribution in the whole area of the slab changed completely after the 2004 o

Kii Peninsula earthquake

e feisg 1
MASE, Hirofumi'*

LATE&A L
none

(MaZzZRoT e A77% - WIEHEAFIEE Lind L)

(1) T 2004F4 P R BT OHE & 1944 F B HE O BIGR A e UL ORI Z 1572,

HET B2HEMAOX Y MIVD AT 7 Ozl d, A7 AREEE NS T7EAID S DRIEROBICEEENT
FfiENTW3, LML FT 7ENE—kE TR MO X S ITEITT 2L —DH 0 KAIERISHHER L TWVW3, 2004
FEOHIET Th OJLMIMBEE L 7214, Thl ~NJihMeb 2)b— Y Tt 5 W TIEpah 5 ) Icizfi L7z,

(2) TR T 7 DXREPNH TR LT HIEE O RERMEZ R U THREIL ) OFHZER > 7o, Z ORGSR BKIE R
ZEfidui &9 % (M) arl~ar5 DR & D TR DL < 9016 LA EEEZ Ll 2 JIHFEAET 5 T L AVIIE
L7z,

AL (D)) ZHET 2 L THELNBD MBI DN TIRE Lz,

2071y Z7RANZ (2) TR O N/zmiE A T 7 OFMHEE THAE U EO NS MO S Th b, Bafd
JEREI G A S T N2 i U 18RS 2 L0 OICET %, ZOREMEELV— 2T 0w 7 RANCK) T (B
ANA2~D2 TERBI L7 A2 DISNHEHEILICERSS 5 [t 5] [EMiL— FTh 3 (K 2), TN Hid 20044 BIFNCF5 1)
LTz, A2B2ZNEH ALBLICZ(EL TIEFED 5 RV — b2 LTz (K 1), Al OIS DWW TIX 194440
EIRE 3MADOREMZK L THEL WM EFEEN TV (K1) DT 19444ELETO AL — b LHIicE T Lic kB,

AL DT ard & ar5S OO TIE 19444 LIF% 20044F % THUNIEORAE & /D70 (3), T U 19444FE Dt
WX D ISITHEEL— R & UTHRRIC R S TRRE e Z Z T2, 19444ETOAFIHEOSVEIF ar5 X b WO B (b) #75ZF -5
7z (4)o 1944FF TOIEELV— MI CLEID XS THo7A ISR NEENMNRE L (K1), 2 LIERIOET
Wi AT T DI - B ORGSR TRIBIC K DTBIREM R L TANKTZmilEA T T DEW EN 5, Fiiciahil - #4eh
BT BNR, 19444 OHIEERTTE TERIN S N7z B2 OSE) B DR & 44 2 A O ORI IR E 4
HTORIFRNT RO ZRET S (5) & D ITAREBIEEE (RE AT T ORI - BHOLEAD) ZDEDTHAS EEIEL
THBEV, TOLETE#E RS T OEFHOME « EITNNTH 5, TN T 1944FLEDIRIEN— I E S K->
e CLIZTEANKNT THLh 5 L — k C2.D2IcZ b L, ELZ E2DUI< AN E 2 E Z T NcZ{b LTzid
TTH5 (K2),

(6) IFIEEHHRZAH) (A T — RV v 7)) OREZENZLL Pl B S M Uiz, BHAIBALAD S 20004 £ I £ TEE
& Hint 20 F L% 20044F 8 H £ CTrAB S TANDZN AVETE LTz, HIFE% I 20057248 T 2006 % TICHIF
FANDZNICE D > Tz, TOHEFZ, 2004EDOHIEDRTD E2 TR M OFEEEFEE S, T HICFOMER E21X
E1 CERTHMNICEIL LIz S5 LICHMNTSH S,

SHOFE L TED S | JTEFMEN LIES < Fin iz T 5 ) [EEICR THIEEN R ET %, T REI O ifEH!
ETH%, 2004FDOHIEIIHT DR LT D OHIRE R 55RO 1 7)Vid 1204, HEENKIE 50FTH %,

(1) R ST Z IS 18 282 2 3 i - 7100 2 DDFILIIIpGU2015S-SS38kH

(2) RIS/ FEERME DRI RIOREE & Z O RO AT 7 O [RIFEHEA DA IpGU2015S-SS3R Fa

()AISTA PG TS AT LIS TRER A 2 1 7 (4) [EEIE5SC (2014)/3pgu2014/SSS29-P10

(5) R - 1 (2005)/KHEH & T — X DFEMGHT X % 1994F HifiEE 7L A »v T8 K

(6) 7K - 7INR (2006)/12-1GP SRR 5 R s A m— A1 v 7IGSI
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/About sea bottom
(shape line)
extracted from (7)/
/About “Nankai Slab”
(shape line, contour)
referable to (8)/
/About “Tokai Slab”
(shape line, contour)
referable to (9)/
/About information on earthquake
referable to (10)/

arb

WM?S%

Reference iterature
(5)A R - 7 4(2005)/ K E QB TF— 4 DBRHITLH1994F RE Bt
BILAYYT /&K

http://www.seis.nagoya—

u.ac jo/INTRO/report/jishinyochiren/ 162 kakegawa.pdf

(6)K - /NiR(2006)/12-1 GPSEHEERAI AN D RI-BERAO—RY v T
/GS|

http://cais.gsi.gojp/KAIHOU/report /kaihou77/12-1.pdf
(7)JHOD,JCG/Seafloor Topography of the Plate Boundaries
http://www1 kaiho.mlit.gojp/jishin/sokuryo E/sokuryo E html

(®)AH 8 =(2001)/ BT HMEISH 1 HEER
DFE/([R2)

https://wwwistage jst.gojp/ article/jgeography1889/110/4/110.4 581/
_article/~char/ja/

(9)Nagoya Univ./Structure of the Subducting Philippine Sea Slab
Stakes on which http://www.seis.nagoya-u.ac.jp/SEIS/slab/slab-j html

stress concentrate (10)JMA/Monthly Report on Earthquakes and Volcanoes in

Japan/September 2004/4552/E7-1(P65)
2004/9/5
M74

——
SY3Jpu 8yy wody

3 Stakes on which
t trat
stress concen rFaieg. i 1944~2004

ig.2 http://www.seisvol kishou.go,jp/eq/gaikyo/index html#monthly
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ESBIIIC K B HE A
Predicting earthquakes just before by observing electric fields

G B
TAKAHASHI, Kozo!*
LAEL
None

1. HERIREMR

HIEERTIKEARD FRED X A = XL THAET B AREED K Z W,

(1) REVREK D b DRSS LS HIEERTIC U N AE U, BUKNRET 2,

(2) T OMIBUKICHEESHO Y Z ALEW « 20 MEEY) « 5 R 2k EOBSHEIE ST 1T,

(3) BT & D IBUKDIIER L B D | IS TEE 2 B IR EERIK ORI T 2,

(4) HRICHI 72 EIC K O . PERGKDERE L. BXUREED RATEIC NG %,
(&%ﬁk%%@ﬁ@ﬁﬁﬁwn@%ﬁ%&%%h%ﬁ@%%%%muib\?ﬁﬁV¥7—®%%Kmok%ﬁﬁ\
(6)L_0) Oubiﬁﬂﬁkﬁﬁmﬁou7f35?) f“?ﬁﬁQODﬂﬁEEEﬁJLfﬁdifrﬁmﬁfé¥%125

Lﬁ@%ﬁ XAW4®%$&&%(D@ﬁ$%%®%$ﬁﬁﬂéhfw&wh‘CQ@M%@%£&0(5)®@M
I K BHIFEEER T (6) DILHHERIGBIE N TH O, MERHKOM NI EDRATREM N T FFLD A 7 = X LDZ 41
FREW,

2. k&l (5) ok - BEEMERRBED A =X L
FHELEDZETAIZN 100 MVIEL . BEEEICIZW LSBT LR, BEENSET - A4 UHEHITRIVAA, B
i e L DOBEM B Volt £75%, EHEZ FilD AN AL TEHEFICKED EHEENDE (HKBR),

(1) FPAEEETIE. FERLED -10 CLL FOMEE T/KIIIOKE £ 7R > T3, EHADRLFIZRE D /THWNEBE © BAK Y, IKEH
DA -10 CHEE TIOKEIKIETEDN TV 5, KEAITIZIESL (ph) & HHEE T (fe) A FEIED O . phidis&n mw
RO fe BKIRICBEI TE %728, EICHTE LI/KBETKRIZEDN S, FEELZEDOHR TIRIOKRIZHU < H2¢
TEHED, -10°CUUTF TR, HEOZ IFHIENTH S, HHE @W@ﬁfﬁkd¢éwmm®ﬁ#k%wmm®%h£D%
KEWV, ZO7S, KEMOEZUT KD, /PEVIKEDKIEIZRKZVIKEIZE D, NEVIKERIK, NELEBEEBIC
IELL‘H_v' L J:ﬂﬂ(mk& DHQ]ELL@CELLZH FE]ECi ’?-'éf}:tréo

— . REWVIKRIE, KELED L EBICAICHEL, HEICTK T 5,

() R TRIKEIZHE S Wiz, AHZ A LIER RS, BEELENBOERE,. EE T 1000v/mick->TW03,
ZD=D, KD EEIXAIIC, FHIZIEICRET %, BELENTR LRSKIRDOD. DI WVIKEEKEVIKELE D & &
Ewﬁcfﬁb\¢émmﬁ@\ﬁ%m*ﬁ@?%ﬁ@%b\&émKﬁ@L%@ﬁ@%ﬁﬁk%wmﬁ®T%®E®
BB &AL, INEVIKEIZIEICHE L, TREEOEGHERIC, EEHZEEITICT %,

() KLGOWEHE T EEFEORENBIEN TV S, BEOLEIE. ARy Calk - /- 58D OEEEESIC X 51
BFBTHO., WwELLEEYIE FEZo () LRICHEAICK D, EED FZ EOEEBTICT 5, TOEGBLRENEINT
B0, FEEOAH=ZXL (1) - U) HHRICEY R EEZRLTVS,

3. HJKESUC K B HE TR (Refer to (1),(2)
%ﬁﬁmﬁm%%®%$ﬁﬁk#ﬁﬁé&%Zah%k@\ﬁ%%ﬁ@%%ﬁﬁﬁﬁﬁﬁ&&5 RIS =R D

JREIZEIHNT B 728, RIREROFRAEFRDILE N SHEE TE S, FEARRZ, EXMEORS, wiJERDBI
ENIHED TSR —BEIRICEEL TV
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F—U— R HETH, HEKER, FRED A =X L, WEEOH, (KB OFH, MiEhOH
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latitude, thunder in low-latitude, thunder in smoke of volcano

At middle latitude At low latitude
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03X U RN IR I D T HEER NI 9 25 RIFEAE Tl D ik
Long term predictability for the earthquake recurring a few times

i B2 1 M ESR L N ER 2
TANAKA, Masayuki'* ; OKADA, Masamti ; UCHIDA, Naoki

LSBT, 2 RACRZE R BAERTSeR

IMeteorological Research Institut&Graduate School of Science Tohoku University

1. [FC&IC

LI OMED R LHIE) 13, 7L — MEERO/NS REESOBIETHET 5 & E 2 5N T % (garashi et al., 2003;
Uchida et al., 2008, flDHIFE & DFKAINEA S T, FHRFEIARICKR D IR T e b, FHIFERICE M TN TE 7z (Okada
etal, 2012, —J/7. HIEGREARESHEMTHMEOR SR E LTV 2 KIFBHIEESR, KSWi7r (2014 & ENHHAE Lzt
BRE TR, RAERMEHE S BHEIEDIER IS DRNT — AN, f#0K URIEDSIER I/ DR OWHERSNC RS
Z EMNR LR TRIOEREEZ 2 -2, HEHES W, Bayesitaliz & Tl L N T —28uc k> T 8
DX ICET B0 ZRE - MGt %,

2. TREFABE

FEMIEED A 2 7, BALRZETIER L7z & DT, FEEED 20084FICHATFHOEBIEH LIz DTHS, TD
“2008FETIRER (&, 127FR5EN5E L, &5R5IZ 1993F ~ Tl (2008.1.2 I 5ELL EOFLIHIESE EH, F
B =Fa—RE 275U ETH- T SEld. TOFEEBFERICA. TR (2008.1.2 (TiEWHIEZ 2 8, 314,
Aff, Fi 5zt Lizb D% HAVT, 2008FDREMEEZFIR L, 77— 28U K5 KEZELZRR %,

THTEE. XA ZHGEHBUER D EE TV (LN-Bayes. /MIARGHEIER D HE TV (LN-SST) MU E
7V (Exp-Pin TH% (Okadaetal., 2012 58O HETIVIE, T—2h 555N ERAERRZE Z O % F 534 MR
TAEDINT A—2 & LT % Plug-in X TH %,

3. FRIRAE

TS, 20084EICBIHIE NI AHEIIEE & LRIk U TRD B, FIIREOLE (Mean log-likelihood 35 & T Brier X
TREDELEDTH B, TR EIZRKE WA, Brier A7 IINEWITHENTFHITH S, £Ho “all” 13 2008
EFRHBROMETH O, ME Tl (2008.1.0 EFTDOAXRY ~ 2~51f) OIHSFREEREZHE LA TH S,
LN-SSTTl&. FEMEDT—2H 1{H (A X2k 2#) DAHDGEICFHEMBROGIENTE R,

WINOFHEETE . PSR T 2EN DR ABICONT, MiADOATT (i) HNELKS, LML, K
HEERIFZIE ERM TRV, TRGEZRBEO X VWE DN SIS &, LN-SST. LN-Bayes Exp-PinTH %, —/i.
20064 5 201041940 L 7z 4 etk (528 Fifl) DOEAETIE. LN-SST & LN-Bayesld[AfEETH O, EHIFIF L
ARETZWEEZ BNB, Exp-Pinld. BENRES 2 DOHERITH 5,

. T2, PRI, KUY T ZF 2 — Rl DKM EEHE LGS OREZLIC OV TEREZED
THEL, HERSYHIKIZRZNOOMREHNTETETH S,

Table 1. Number of events and the forecast scores for 2008.

Mean log-likelihood Brier score

events LN-Bayes LN-SST Exp-Pin LN-Bayes LN-SST Exp-Pin

all -0.531 -0.497 -0.638 0.178 0.167 0.223
5 -0.546 -0.511 -0.644 0.182 0.174 0.226
4 -0.566 -0.521 -0.658 0.190 0.176 0.233
3 -0.611 -0.556 -0.675 0.204 0.184 0.240
2 -0.671 - -0.809 0.228 - 0.254

- FISREEALE L Brier 227
FHFREMEEEZP L L, ZUTEIARNVIDFEELZEEIFEv=1 BELAEDN S EZIXEV=0E9 5%, FEREOD
JE1E “Evslog(P)+(1-Ev¥log(1-P) DFS” T, Brier 2271 “(P-Ev)'2 D" TH B, “log” & HARRE,

F—T— R0 LR, AT, N @B, /IMEA, T O, Brier X377
Keywords: recurrent earthquake, forecast, Bayesian approach, Small sample theory, Mean log-likelihood, Brier score

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‘si—fiem

Union

SSS27-P04 S Ry g ViR—)b FF:5 H 24 H 18:15-19:30

HIEETLBRFESAE - W LIS & RHIEE O R ik

Seismic quiescence and activation that precede large earthquakes and their source regio

)RR Mo Bk 2 5 BT fR 3
YOSHIKAWA, Sumio'* ; HAYASHIMOTO, Naoki® ; AKETAGAWA, Tamotst?

b SUGNIT, 2 SR, ? IERRE
'MRI, 2MRI, *OMO

HH 5 IR ERFE U T B IS gL - TEFRILENT T (eMAP) & W KHIEEIC /T3 2 MR LIS oM L e ik
A TVS. ThE TICEREE O K E & LA TR ORI HIEBHIEICEI 2 X r—V Y RIS b= &
5 R B R A PRI ORTREME 2ok Ule (BIZIEE)1] -, 2014). BB EHN R SRS EAREE k5T e h
5, SNIHIEIGEOSE LS OREL T « e TR & AEOEF & OBGRZFEMcGEHEL T\ T kT 5.

IV L AR SRR Z a7 (19834220114F) oI =ZFa—KRT775 X (M6. 7L E) UETEES
S B2 BU U 72 i GRE 200kmELR) 72 84 26 i WRIGEAT. TNE TOMEDOK R TIE 15HDHIEICD
WTAEREFOMEEH OFRLDED SN TED, HXE ﬁﬁ%(ﬁ@%#ﬁﬁgﬁ%mﬁ¢mif®ﬁ%)&%
RIEEOREE (ER) LOMICLEIREFENSD S T EMHLEMICE> TN 5. ZTlETns 15 HDOFRFR bR
ICBT B ERR 2 RT. wa%ki%&ﬁﬁkﬁ%@%kﬁﬁ#%%mbﬁﬁ,%L(u%ﬁ%F—va&—y
(W@J%%ﬁlﬂWiEE§HBhk.Chﬁﬁ%kﬁﬁ&ﬁ?%i&Eib%ﬁkﬁ%ﬁi?%%%ﬁﬁ%wz&%
ﬁ%?%%@?%%.mfh@%ﬁ%%ﬁ@%ﬁﬁﬁbf@%kﬁﬁ%@i§H$®Eﬁﬁh&%am T EIIRE R
{, ZTORKEIRGMEIEDIZEDO TR Aoz, L L R—=FYRE—=URIERT 256, IERUEICERENE
@ﬁ%%ﬁﬁm&<&%9WEEMt TN R—F 8z — /ﬁH%®Eﬁﬁ%%M¢%®mﬁﬁ¢%Tmﬁ%??

HEBZE I RO 2@ 0 I FHEI NS (M0ogi,1979. T 7ab B 1 FHIEEZE (ki —d O A HIREHIEERT O W T AR
HE LR T AN T4 L LTERENTHIKTH 2 DIt U, 5 2 FithE 2 s =S S) O — R ERtR b O B L
TeHIKTH %, ERLEDTEROBRI E — B L aWVE WS T 2, R LSRR 7 ZAX) 7 DX 5 755
SRS TR 2D TR IFMIEMER D R EANVE R T VRS TR E 5 2 L 2/Rd. — 5 CHIFICHIAT 2 F—
F ISR — T B TEERMEIKE P THAE T ZIEREIEIEI D 7 AR 7 1 I B 2 HIEE# 2 T 28D & %
5N5.

F—U— R MRS, st bBig, tuE 7l
Keywords: seismicity, quiescence, earthquake forecast
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19464 FFHIAE AT ORI REIC 351 % HR3F 5 -
On the witness testimonies before the 1946 Nankai earthquake on the Pacific coast of K
peninsula, Japan

MEE HEal b Mty R
UMEDA, Yasuhird* ; ITABA, Satosht

' EEREIE
1GSJ, AIST

1. AEDEM

19464F RIS (LT TRAB LR O 5722 L ZAREAIR D L S ARNTWS. ThE CICUERH
HICBW T, AEERE TOMGRO EIEH), HrKk (GFEICHPRK) UK OZIcBET 2 HEESZINEL T
Tz, SEIGHEBICBIT 2 REMOREFHSICET 2 HEL S OFEGRZMET 5. £RUEICBT SHEGRE
E iR 9 5.

2. AEDHZE

YHHED T TH 5. FHOPEEDORENARE & LTIE, RAEBEBISHEMTDONIZLLTFD 312X 5.

A, RGeS (1947 [ IEFI 214 12 H 21 H raifaiE KIS AR .

B. /K& (1948 JKEREHR 2015 [HIZS - #hE4H

C. [AfaEESA LIRS (1949 THARIAC O DR

ZOfIFHIC BT BB EOBERIC LS. ThEZIUEL, FEHERE LT TD. FrgulilRségzs, fa
(IR (1963 & &, flicE W< OhdH 5. AE51E, HR-DWEHICET 20D, FOCHS, EY e, Krixls
IFiCH7z2h, KETIEHERO FETEFHICEET 2 EBbN2H%E LT, HP/KkOz b, Hig - ErnedixE 2D
FiF5.

3. HAKDRED

AEBRNCH KD LI2DE 7 AT C OO EDNH B, HilREOREN SHA, KAHEA R CKKEEE T
HLTWVS. KNK FORESEIIPUED 18 AT NS &2 IZHEWD, HERNTIKMME R LIeHERH -7z &Ik
DR E S THB. Wi, WETRIZEALRD S THF/KOE D IZHIREE TR 7 hid 5. AEFICKMD LR L
e WVWIEESIX, PUEOSE L AR HEE.

4. g - BEEEEE

BRI S ARSI DT THUEEE RGN TVE D, KERIOBSH, 2 ERD 19444FE KEEiEIED 5 W0
ZOFNEMCKZEONEDON LRV, BATIE THEN RIS F UREBRICH > TIIIEMRERL KD,
DL ZIWEHIEE GREDEE 425) FTELTWE] LDILEEH 5.

WA TNCBET %1 305D, WETOD I8AFNCLERDE LI THS. HEINS K S T RKERHKMOE
B3 S T25 L. RO RIRE) GHED) & 20T I3IHDIEENHSH, HEBhEORELEEZILNS.

5. E8GLIEDOWT

Hra il L RN REOHYITEER) Tk TEES LVEDEEDENM -] LAEEINT WS, Rl
BRRGTE [« BT ZHNCZHEEZ RO R ZFOMIENH 2 & E DB S OIS NTH 2D REAERTKE
PIREKLCENT, « « ] &HD, WEROERFICHTZ2EVEAND S T LIFEEZE.

6. EMEER

FOPEERR S UTIPUENIC LN TARER OB EHRICHE T 255 5E DRV, @HIROERE S TR THERES
N7z 2m~3m & OHFKNE FididPREE TRy, BERfORBHRIIH e LTEEN > T2h, KN WIEE
ZoleiEbns.

HiE e NICRE U T, JKESEEER 2015 THEZE « g I XU, HOREEORES Tl 1944 H gt FERFIC
0.6MIEEDIEN D > Tz LIME SN T WS, /hE < 1ZH (2002 13 ABE SRMTH O MIN FCERZ AT L, AED 2, 3H
R/ 5 10ecmFEEDILREN D > - Al REM AR L T 5. 4ENCH LIZHARDIES THEEA KIS RL, « « 1 1%, &
FEHERD 2 VX ZNLBORAEE DN, TNEIFFNICABENNCEE ZHREONMIDON LRV, /I - 1F
MOEHZEZ % &, EROHBIL TEEZEN TV R AEENEDNH 5.

VUECH /KA U T2 fEE S, AERTOBEREIC G LTV eh, BATOIESE, SHDAREN O R
WIBT b, WEHOEELIZHETHS. L, 3L OMIETIHERE LT HOBELIESINTEY, &
BIKHEEDRETHS.

F—U— R 19465 fiEE, HERES, UK, kA2, #ligvie s
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N IV T 4y THERE TR T A T L — M EERURIHEE L Yy & DBRER
Relation between tidal triggering effect and mterplate seismicity along the Tonga-Kermad

trench

GLE Akt RHENAE 2 i E L
HIROSE, Fuyuki* ; KAMIGAICHI, Osamu? ; MAEDA, Keniji!

LSBT, 2 BT

IMeteorological Research Institutelapan Meteorological Agency

NUA TIVRT ¢y ZHBEIMR T EROMBEZ G TH S, T L— MUEEE I, S THEInL, Zh
WCHBI U THERAERIZE L B> T3 [Ide, 2013, Nature Geb. C O TIx, Mw7.5 L FO KIS EES) (7
L— MERAIDINOMES 5T5) 13 198044 & 20104ERTARICHHIET LT3, B ORI DWW T, Tanaka, et
al., [2002, GRL]A® 19774E~20004E0D GCMT fi#7— 2 Z VT, 19824 12 A k> AHliFE (Mw7.5) il pfi (Schuster,
1897, PRSI HiEEi%E) & vy & OB Z KI8T 0-1 DR DEZES. @& LT 0.05LL F THNIEEITHBEID EW»

CHWTENG) DMETFL, RERISHEIML TV Z xR LUz, BEOHHIC OV TIE, 20094 3 HICHEIE (Mw7.6)
DT L— FEEFARIREN 1982EDABMIETHEL TS

AWFZETlE, SEfTigE [Tanaka, et al., 2002, GQL’C%L‘%M&T—&@E‘?F&H%LEL 2009 FAEHIHD p HDKE
S| wa) 1982E&H$¥®{tﬁﬁ%Ta‘b\nﬁ*Lt Wiz 7 —213 GCMT gD 7" L— M EEFAIE (XD f 60-120
X 70 kmBL, 7Em 150-230 , 1977F~2013%) TH 5. HGROIFRMYIGEE, BEAHERY & HgEE faf ixb
ROMTERHET N, mi&EE earthtldemod UINR, 1974, 31225, d, 1979 & rEBlillprse i AN, 2015,Ff0F] %,
#%# & Gotic2 [Matsumoto, et al., 2001?:/\‘—;(6;350_1,717 1 /%'> L [Kamigaichi, 1998, PMG;[-1HM, 2015 #AE] #
FTNEFNHOT, B4RV EDMBEICBIZETVIVe G L. cobE, 7V —VEBOFEICHV 51
BRETIVIZ PREM & Uiz [ HEEPA, 2015 02]. 7 V)V 6 Kb SWiER FD A CFF (BEREEIZ 0.4 L) #E
WU, XY FRERLOMAHZIRE LTz, ANV R 50T DZHAIE L, 14XV D5 LT plEDOKZ Lz
BH U #BREIUTOED THS.

A. 19824F 12 A AERTICIR A I N UARERICHN

B. 20094 3 AAERICHRAICIKTL (Fz72L, &/INT0.D, AERICH

C. pfEHY 0.05LL T & 7 - 7= HEId 25T 5 18] (19824F 12 H, 19884F 1 H, 199346 H, 19984 4 A, 200048 A)
HBH, 19824 12 HZLIHND 4 [HNIC DOV TIE, WHT 2 KEHOHIE (Mw7.0 L E) 1d7w.

p TEDBFZLIT DWW TIE, 20044E A< b ZiHiE Mw9.0 (& ZDEARE Mw8.6) ¥ 20114 sty A E-rEimith
EMwI.0 DENIICIE T L, ZO®%EINT 5 LWV SHmAHALNS T &h5 [Tanaka, etal., 2010, 2012, GRL HIZEFliC
iz —)b ez EMBENT0E. LA LENDS, plEzHuiTFillziTS W&iina COXIICERL XD &
LEBUCHEHEICTY DENDS.

F—T— R EAREREY , Y REIR, A CFF, pfE, b2« VST 1 v Ui
Keywords: Earth tide, Ocean tidal loading effect, delta CFF, p-value, Tonga-Kermadec trench
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