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Comparing (5} snd (6), we obtain
A= 1704024
a = Jog [sku(Dh + Dy)] ~ (347 3 204). ax
This value of # agrees approximately with other estimades (Figure 2).
th:e note that, if the two smallest shocks are omitisd from the above ealeulation,
f~2144£025
o = Jog lx(Dy + Dyl — (6.77 = 21D)
The value of « ear, in principle, be dotermined from (7). However, because of the
Inck of knowladge of the parwimeters i (7) and partiouladly of (D, + Dy snd y, o oan

ot bunt be estamated ouly tery roughly st the present time. In the laboratory modal
mody refaved to sbove, e sbeerved the fractions] ptrem-drop & = /D, fer the
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TINE-PREDICTABLE RECURRENCE MODEL FOR LARGE EARTHQUAKES

Tunihiko Shimarski and Takashi Wakata®

fi“i-"-'-!‘!l:(:-h-urch Tastitutse, Huiversity of Tokyo, Tokyo, .!l:pan

* LSt
Abstragt. We present historical snd geomor-
phological evidence of & regularity in earthquake
tecarrence at ghree E1fTerent sites of plete cop-
vergence srousd the Sapam arca., The regularity
shows that the larper as earthquake s, the
lenger in the folleviag quiet period. Im other
words, tha time interval betweuen two successive
large asrthquakes Lis approximately proportional
to the moount of coselsmic dizplacement of the
preceding sarthquake and mot of the fellewing
sarthquske, The regularity enables ws, im prioci- _
ple, to predict the approximete occurvepce time ~°
of sarthquakes. The data set Includes 1) & Bis-’
torical document describing Tepested meapurements
of varer dapth at Murotsu sear the focal regiom
ﬁ Fanksido earthquakes, 2) precime levelling and
C dating 6f Nolpeche uplifted tetraces im tha
aoythern Boso peainsula facing the Sagawmi trough,
emd 3) eimilar gecrerphclegical dats on exposad
Boloczne coral reafs 4m Fkail Islacd slong the
Ryckyu arc. ;

i
Tetrodvctfion

We will prescat three exsmpla sequences of
large thrust~favlt cacthquakes derived frem a
histerical dociment and geomorphological stwdies
In Japan, The dats “wus & Tegularity in thar the
farger the cosels:.c¢ sisplacement, the longer 1s
the followiog quict prriud, Te other words, the
time-intet val betw cn rwo successive large earth-
quakes 1s spproximately preportlossl ko the
pmount of selsmit displecenent of the preceding
sarthquake, and not of the folloving earthquake.
Sinilar recurrence beh .v.or has Eun foumd by
Bofe et al, (1977) for smsl! eirthquakes om the
Calaveras fault in Cal{fornis. It might be intwer-
psting to wote 4 striking codivast ef the types
of earthqueke treated in the present and Bufe ot
al. (1977)"s studies, an B=B garthquake with
thrust faulting oo the one hand, and on the other
an ¥=3 strike-slip ctent, The common ehserved
feature of sarthqueke Tecerrence probably repre-
aents moms bagic nature of earthqueke faolting.
, On the assumptiom of constant accuisllation-.
rate aof tectonic stress, the initial and final
stranses of faulting t); amd Ty Tespectively, .
govara the Behavior of tha cyelic stress relief.
ssocisted with a sequeace of sarthguokes (Pig.
1). If we consléer cycles of stress relief ou
the same fault stes for sicplicliy, the differ-
anca betwsen the tve stifessen, or “ha stress drop
fa always 1ova]l o the ceseisuie olip. If
phe 1a1t1s1 and final steerses are time-independ-
s them the sequewce of carthquates would rep-
resent 3 strictly periodic process (M. k-s).
ver, this I8 comtrary to the shservations.
L) n}ﬂh of the two stresses sust wary
i,

‘ln-:“gp!g of Ceography, Taculty of Scie

t

1

view, Tohoks Tnlversity, $ dn , Jhpen

If the final scress viffen tn time vhile the
inizial struns remalas [Uastant, we obtain the
sasa Trgularity of recurrence behsvior as is pre-
sented fa this stwdy (Fig. 1-b). This regularicy
ensbles us, in princiie, to predict the occu~-
Tence timm of the coming esrthquake, Thus, this
case 13 called “time-pftSTrtable vecurrence” fn
this atudy, In fact, pufi Xt 21, (1977) success-
fully predicted as M=) aaTthquiké c¥isg a method
squivalast 2o this. Another ex' -eme would be the
case with constant final stresr nz‘v’afying inr-
vial strems (Fig., 1-c), Im chi- the longer
the quiet period fs,“the larg: ~ha earthquake
that follows, This mey be texs .© s "elip-
predicteble recorvence™. &F, Lo, the fwitfal and
final stresses vacy da o, u’uhrlty crn
ba found, S,

-
fata -

Narkeido. The cyclic. occurrence of great o
Kankaldo earthguakes La soutbwest Japan can be
traced back te the TEA chmtury from historical
docyments fu.g. Upamd, 1375). Bowever, the co-
selisnic wplifts repes weasuted #Y, npproxi-
cately the dtwe oTté F5d availdble onl¥ for the
last three events, the 1707, 1854, and 1946
earthquakes. The Backsido earthquakes ate consid-
ered to be interplate earthquekes along the ~ ¢
Yankai trowgh (Ando, 1975), The goseismic defor-
sation 1 charscterizid by the actute lsodward
tilting of the Moroto peninsuls, wpheswal st its
tip and subeidence osar !9 baae, while the
Murcte pertnsuls graduall. cilts towacds the
vceaa during the fnterseiwwmic stage (S-rwl'ur-.
1933).

The astimmted coseiwmic upbeasvalsa at 2 swall
port called Murotsu near the Tip of the Muroto
peninsula (Pig. 2) are 18sted in Table I, A brief
description of each estimmce i givea in the
following, The wvertical cosefmmié displacements
of the Nankaido earthquales of Decewtmr 21, 1946
M=B,1) vers determinmed by Sevamura (1933} slong
the ocastal aryas, Me obtained a coselgmic uplitt

~

R T S N A
TiIME
Scheaatic ve.preeuct adels-

e 1.

. 1y periodie, (B) time-predictoble and () slip-
Toprtight 1980 hy the Ameriran Goophysical Union. /<~ predictabla. :

(&) strisy=

CUMAATIVE COBLISMIC UPLIFT, M

3 1 1
e ] [ ] -nr an N
DATE. YR
rig. &, Cemulstive coselsmic splift agxinst date, Some intarseipmie

subsidence 1n agsumad for the kroken ciurves.
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