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The hyvpotheses of the prediction of the Parkfield Earthguake-

Michele Caputo
Department of Physics, University of Rome Lo Sapienza, Italy

Great attentiocn hes been recently given Yo the moderate (M > &)
garthgquakes ceguencs which ocrcurred at Parkfield, namgly in the
vyears 1857, 1881, 1901, 1922, 1933, 19646, or about one avery 20
years (Bakurn agnd #McEvilly 1984, Bakun and findh 1985, Sheaver
1985 a and b, Wyss et al. 1990 a and b, Savage 1993).

It was noted that the regularity of that sequence of events
implied thet a2 moderate esarthguake cshould occar no later  than
March 1592 (Wys= et 21. 1992 a and b} or pryor to January 1993
(Sheaver 1998 a =2nd b},

The earthguakss of the sequence occur at  very regular time
intervals with the exception of the 1934 event which, to keep
strictly the reguliarity, should have occwrred 1in 19443 the
predictions mentioned above were made shifting the 1934 event to
1244 (hypothesics R -

Savage (12<3) noted that the oprediction did not consider
the following alternative hypotheses which he calls @y and Qg‘ H
in 91 the hypothesis fyis considered false and it is assumed that

the time intervals between the earthguakes are a random

distributon with mean 21.9 yr and a standard deviation of 7.2 yr’

implying a Z8% probability that the next event occurs after

1993.0 but only S5 % probability that it occurs after 2003.65.
|
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The hypothesis Qz considers the time of the earthquake occurrence
as function of the events numerical order in the sequence and
also that the events are predictable to an accuracy given by the
random variable describing the scatter about linearity.
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With Qﬂ Savage (19%3) estimates that there is a 9%9% probability
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FI.0 arnd SY probability  that
It ococurs after 1554.0G.

However there is alsoc the hypothesis, naot fullv considered by
Savage (1993), that the regularity of the cequence of &
earthquates is limited in time. To discuss this hvpothesis we
consider a sequence of earthquakes with intensity I 2> X, which
has some similarity with that of the Parkfield area, and occurred
in an  area A of 149 ke radiuse around the Messina Straits.
Concerning the intensities 1 3z X the catalogues of Italian
garthguat 2 are considered complete sirce 1550. Between 1550 and

178%, in the area A around the M=ssina Straits there are 4

EartSo aak oy whieh zoan randorls crstrabuted im bEime ancg ~he ast
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Howe oo hezimniag  io 1727 there seems to be an almos+e regul ar
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partbtz-rn of QUourrasce ir oW
Tare in a limited time interval E + 2ach set being separated {from

the following by a time interval Té much larger than the duration

2.2

of the set as shown in figure 1.
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The average value of n is 3 yr and that o+t Té is 350 vyr with

standard deviation of 7.5 vr.
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tive dicstribuiion with mean 1905 + =5 1243 and

standard deviaktion 7.5 1232 gi1ven by the t distribution with two



degrees

3.2%4 probability to

of freedom and implies

that thefollowing

sequence had

occur ‘after the year 1993

and 3.0 L

probability to occur after the year 2000.

Since

untill 1993, it is

presumed between 1783

of energy release may

no earthquake with intensity I3 "X occurred in the area 4

reasonable to assume that

the reqularity
and 1908 has ceased and that another regime

have begun.

The <=ame hypothesis may be considered also for the Parkfield

sequence. The

tectonic energy which accumulates in that area will

eventually be released, however it is difficult to estimate when

& new pattern

of regularity will posgibly be established because

at the moment have been studied

only the sequences of FParkfield

arnd that o+ the Messina Strait and the latter indicates that the

setting of 2 new pattern of events accurringe at regular intervals

take nure than 230 yesrs as was the length of the quiesence

wattern-begun in 1783,
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Figure 1. Time of coccurrence of earthguakes, in the area of 140G
Emo raciine sround the Messina Straite, as function of the fumbers
in the secwsnce,  The dashed line ie a2 lrirear 1t ta the

times of nocourrsnece of the events.,
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