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Long-term predictability for the repeating earthquake with a few times recurrence using
the BPT model
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How often do the abnormal phenomena witnessed just before 1946 Nankai earthquake appear
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Empirical forecast of mainshocks based on foreshock activities

- Applied to the specific three regions and inland area of Japan -
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The Predicting earthquakes/estimation and the historical tsunami.
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. EXNE 1995FHBEDELHAESR - BRBEZZ (Refer to a historian Yuugi IINUMA) MLEFEFDE
K| ZEED E(F. CORDBREWNFREXLCLDIABERUZOEE (20165FRE, a point in
2016) (CEETBEBEBDETOREEFH THRND, REICHEFHICDOVTODERERNZU),

AENER. REAER  EKEENXEKE MBEES] & [MUAEEMS (ILEH7H) OFREXICDVLT] &L
BhE BEHEER(C19948498308 M. SIRBHE XELEBR(C1995FIF TR E,

I, i8#. EEFEROMEDER. BEIHTNALOFEEDIERNOBDNDE. BLLLR. K404, 205

T, 3 EOEXERIF8E, 8ENDSE. RILD=FEAFEXIFMUERFEE DTN, 1. 869F (HERFE
) O. 161M4E (BRERK) /\. 1896 (BA29) (BEA=REER) —. 19334 (H38) (RAFI=REZE

) R. 19604 (BR35) (FUMIEERK) D5D.

MHICREEERR KL DN1704ER]. 7005 E. (LABLENE TR UVEXRERIIE. CNSEXERFMAEE
<ORUHESE (Fig.1) LTSz EXEREBRICIFRRICHR DINETHEMEZBRELIZ, FHERESR,
ZOfth. BEBEBALESEEICSTRHATRIN. BBXNDEXBICETTHUIEEINTL S, BARFRE. Ok
HEBFOBREHREDREEMD LIFHVC EEICEBREERRTH 5N D, BILEMARL L (E. ENE
DOERRHNED DA BRERBEEMNT TREMREL TULS, ADZHORABEMRERTH DN ? ZEBMIRCT
& RSYTATOARERNEDHEING, BEFRESBEL. COBITE T TKBRREEHBANSG S, A
DEHOFABMRENE. RMEOEREVE ARBEBEZE(F SR NELVEEEERRK.

I, FEE RERORRTUVBPHEREICDVWT—8. EHNAREN. 19824F (BB575F) T IBSHEERIE
B | O"=EEEEREIE"DEC. EERBEC THEXELDItO=ESFOHBIZ(EERNE. mEOWLEER
FIIEENEDNZO] £EHD. CNFHRBOE (BHRE) DEH THREBERDBNSILEFEQFEDERERD
ZR(IEINTUEL . BYDHIE— IBHEVTUVIEEMERITDIE. KEXEBEETH SN, RHEL
DlF. HEAEBTURIENDDRHEBRLEILBEMNRH D ETH D, CNEABEODEREB>TRVERD
NZEHE, BEPRREDOICEESATEMEEIUERFET, TEMTRS. EACAZE. =8, %
BICEFECED T, XREFEAEAXRELEIRVYYIVE, BAMEMOERSHERTES UL

Wo REFELSTHBERFEFICVK DEZT DO TULDN, AFIE. RIKMEEELADZD., FAIRF L &I

T. BEED, IHEED, CNT. KMENREKT, BAEEKVE., IR, 5Bl BTLTUVBEIZESE
DAIIFEEET DTN HO>TULTYPOTLINSHERAEL, "BE"O—5. AMFIATERSXIZ, BE
[CHARF T B LAVEL, FRIEERRDEE, BEEOBREDFEZERUAANRSZIET D, AMEXIICTIEERE
MHEBELTULBR. BARIEFH (HIEK) OFEY.
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The To-Nankai E.q. is previous and the Nankai E.q. occurs after it or with it, Elucidation
of that mechanism
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BRAEETOISTOALEGEAREENEZNDENTH DEET S AMBETEMI T L — MBERMETHULC
EERSEALIZ(1)(2)(3). SEIEEERHCHEDSFMZERZEL 2. FEENEDR¥ND. REBELDEICRAETE
WIS ORI TH o e (REER)CEHAFTL— - XSTETE, TRID LE EBREMNT)
WEN T EBAOMES R G)HERE. cSTDEINFRICTTRICETEER) L TEDARBETHD. C
NETEROBMTEAXENRHDIHEE LRSEFHIL TENTFERITINEEEZX D, BETKDBERIFEFE—
AKEUTRESHS CEMBOZERIIFELLEV. BYUNICEATRNS VY MIVATROBEEZERLAME
IS B NHALEEREN N (1) T, RIEAL S BE T IHAREIVLE TR B2 (Fig. 1) EEFD(ZR) K
DPFEF (Area AL IES) TIEIRIEFA THREMNCRAMKRIE TH D, RAAMRBOBR EEEBEFIFE—HBLTLSD
(Sec.y1~Sec.y4)o DEDCNLDEBMEI(Area D)IFERAEHR TIETELU,

XRKDEA (Area B) Tld(Sec.y5~Sec.y8). HEBLDRBFET UIFFKFBEFERE TRICERUBEREE
Do BEEMHVEV EMNSTRIHIT O THREIT B LBEERD DDOEZTIAHBULT 3H5 CZKFEDERX
B (FECIE) NMERSNENDTHS D, Fig.2ClMEZEEEBEET. BERZREEBEE(ZIL Y IBH
HRIEHPIOHR) THRTR U, T5ICEA(Area () TIIEEIEHIB TSI\ (Sec.y9~Sec.y10), < TIEFTED
ClER RO\ CERX) TERNEIRRIN I THEUNSIZES S,

BEEY EREA NESICEU TERTREE(BRER)(5). EIHERENSHIE METRE
LKmRE CTH D, BEERFABOUNEESMTERMNED BT MENLV <, Area BTOEENIE EIFBEFD
ERER] ZHBHEEEHICANITIIHRERHS D, BE(Fig.1. FRENSEBERS)FHDEMRSIEZFS O
TEEZXRD, TRIFOT7ENEHETARE (Area B) EALER(Area O) ([CHHNALERIEKE D (Fig. 1. BB
REENEDTIAT7 XOETIEIRADBHENETH D, BEICE X S(rack(c)(Fig.1,Fig.2. REBER)(6)MEN
THB35, —ARBOEBENGUVNEBEOEAEOIK ENCEERENEZE TRE. ABRROERELERITIEER
BHNEE25km(C TENFNTIELU(Fig.1,Fig.2. JL—NKROVH), ¥ BEREEBAOYEDRD RBEIID.
ZNEEMLETILVEIE TEERED(ICUTZ(Fig.3), ALOEALEMNER T2 7 OItin Tl EE S

Izo FE-BEEHE OO Y MBEICHEY URANTZDEBENZEEMETH S (6) (Fig. ) WSAFMNTH D, —
HEHNSHEICNMITIHERKREVARNLEGFZENSAYEEESDTFELUEL ., ECBTHESHRA)EHD
IBTHOVETFTM>TULSB(Sec.xn,Fig.1,Fig.2. HFREBIEIR). THRIEINLOEICKLSVENEBERELKT
BUNT DL ST, UTOREADERICES D, BAEOBDISTIMNCEMTHSINEEEHNDIAD (FEIH
(6)(Fig.2)o TH2DIL—TRI VI (CBEEBEFENE TROZEFHHAENNICE X IC< VWEBICHL T

. TLEESHASOMEOHECENDEENBRI S CHICEELED, UH. BRXEDOED L DELIERE
BHRZE X CEMAE< (6) (Fig. 2) N EERME DEREIS CE > TL SR E MR LT\,
Fig.207REBXEE. BEAKEAOER TCHFILABRERD K DIEMREENNRI IVR(T) TH D, AEFE
MX TV, E(CHLENALERRINCERUNT—59 THhdD. REEIREEHNCTTROENNSIA

F O KRBELEETOALEIZ 272(1)(Fig.1)e CNIEIALETHD. —HBADEEDOTHNERDAIE
FIRLIEL(C (F T RO O] &SRERETRAIARE. DX DALERERD HS OFREERE X TORTRIEMRE L
Vo REBDN2FER(ICEBEMNSIAE o IZEEE(8) (9) A C DARIEDIRENRH S 5D\ D E THIE
(FArea ADBREBEBOAEKE TRARLE LT UBHRT. CNRARY F2EOHIHE(DELHEE X D,

(1) R/ IpGU2014/55529-P10 (2)FE#E/SSI2014FK/S08-P11 (3)FE#E/IpGU2015/SSS31-P15 (4)AIST/H &SR]
By X7 L/SKRTERNDSFOT/1995-2015/ =M1 (5)AIST/MFEERIBIEI T L/ NET ST+ 5—Sby
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Abdelwahed and Zhao (2007)dVp (6)¥BREFIBIREL/ T L — ~ERBOBEBEMER (7)E L HER/REHFD
MR ENEER/ 7K F22005/10 5 EE~2015/10 HEREE P (8) ~KE (CEEE

= " L " Reference
= Sec.xn(the cutoff location is indicated in Fig.1 | | H H
.5 were piled on 1)
Each color curved line 1 lined off the shock o=
ocourring distribution(4) as frequent I~ (2000)/JAMSTEC &
oceurrence territory. ERV/http://www.eri.u=
= The location in the red broken line is high, tokyo.acjp/KOHO/KOHO
= and the others are low. /30/30-1 hteml
E o B This boundary was indicated in Fig.1.2. (9)Phil R. CUMMINS et
al/The Influence of
T
i 4 Philipine Sea Plate
= e His | K B Structure on Great
PA IR L &Y Nankai Trough
H H ' £ i (:j Earthquakes Inferred
3 4 S H e from the Rupture
1 ) Process of the 1946
nited| J, United, Nankai
S - e JAMSTEC/J
Secy2” Secy3” = o b & ournal of Geography
5 . 3  110(4) 498-509 2001
St o) 2 o) 3 H ™ I (10)JMA/Monthly Report
[g} Gollsiof. split and compression ~— -":JC& | = 8 on Earthquakes and
o 2z JX. 2 2 Volcanoes in
(] sarfrive-foro.andsheoastith (oo ton) H [ I @ § é ficno .
Around Ki Peninsul ES Around Kii Penin h = 25k m %= sss|Afea B EREHHE(19235 5L
Contour(brown) : surface of earthquake occurring territory that is  Gontour fike a loop (green) : “High-speed body” the area where dVp s Ldegnsdeed] | pture [Udited &, 30km= &=
judged as the subduction plate relation(depth2Skm~40km).(4) is used  ig more than 1.3 % in each depth(from inside,10km—25km by the Skm 1< 90km)(P16)
The left side of the green broken line : the area that east-west unit)] read from (5) = T E T o T o s (11)JMA/Monthly Report
extention type occur{depth30km~90km) (10)is used Topographical map: from(6) Secy5' Secy6 on Earthquakes and
Contour like a loop (dark green) : “High-speed body” the area where  Red arrow : crustal deformation vector, from(7) - 0 2 w = Y Volcanoes in
dVp is more than 1.3 % in each depth(from outside,25km—40km,by the | == ) > . [ =2 I o ° R Japan/September 2004/
Skm unit)] read from (5) ; <] -BEDELBED
Plan's common legend » — » = fe=r> ERATEPES)
Red asterisk :the seismic center of 1944 To-Nankai, from(11) H I H H K] A B Z(2001)/1946
Blue asterisk : the seismic center of 1946 Nankai, from(®) ‘ esClra % Hm
In the purple dotted line :aftershock zone of 1 day later of ditto earthquake [ | g e
ubel| usitga e I DOt
occurring(Mogi,1968), from(8) gk < o L/ 1 Y
the assumption existence area of the center of the c T 0B o o T o S :
o s sea0 st
Black line arrow : the direction of the stress, and of the mass ~ (the cutoff location is indicated in Fig.1 Fig.2) B g

transfer(outcome of this study)
Red broken line :refer to Sec.xn

I piled up contour like a loop of Fig.1 and Fig2 (every 1 km) (left figure).

1 gave points to each loop and made the adding up figure (left and right figure).
(25km- - 20km - = 15km  + 10km)—(0." - 45,
(25km- +30km- - 35km - - 40km)—(0.

Fig.3 | look for the
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Red curved line :1 lined off the shock occurring distribution(4) as frequent occurrence territory.
SSS:the subducting plate relation

SUM:the stress main structure relation in the land plate (the Upper )

SUX:the stress structure relation which goes side by side with SS§ in the Upper,

and intersects i
Blue curved
The left side of the green broken line :refer to Fig.1

In the purple dotted line :refer to Plan’s common legend

/110/4/110.4 581/ articl
e/~char/ja/
@ the part of make-landing:the part where SUI
seems to have descended from the shallow and have
touched SSS finally
= the tumning face:1 indicate the underside of which
SUM form the horizontal part mostly after nose-diving
from the shallow.

High-speed body” the area where dVp is more than 1.3 %, I read from (5)
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