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Response to an
Anonymous Referee’s Comment

M. Dragoni and E. Lorenzano

Dipartimento di Fisica e Astronomia, Alma Mater Studiorum Universita di Bologna,
Viale Carlo Berti Pichat 8, 40127 Bologna, Italy

We thank the Anonymous Referee for his comments on the first version of our paper.

He considers some points that we discuss in the following.

(a) The hypothesis that asperities have equal areas is made for the sake of simplicity.
The equations of motion were written according to this hypothesis and relaxing it would
introduce an additional parameter. In many earthquakes, asperities have similar areas
and assuming that they are equal is a reasonable approximation. The dynamics of a

fault with two asperities of different areas will be the subject of future work.

(b) The parameters ¢ and 3 are independent of each other. If we call fs; and f4; the

static and the dynamic frictions of asperity 1, respectively, and f.> and f; the static
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and the dynamic frictions of asperity 2, we define

far  fa2

€= "—="F 1

fsl f52 ( )

Hence we have 0 < € < 1. On the other hand, 3 is the ratio between frictions of the two

asperities:

fsQ fd2

= —_—= — 2

= fa @

Since we define asperity 1 as the one having the higher friction, it is always 0 < 5 < 1,

independently of the value of .

(c) According to the model, events involving the simultaneous failure of asperities can
take place only from particular subsets of states of the system: at the beginning of
an earthquake, these subsets are the regions R; or Rs shown in Fig. 4. There is
observational evidence that asperities can slip simultaneously: an example is the 2010
Maule earthquake, for which a phase of simultaneous slip of two asperities is reported

by Delouis et al. (2010).

(d) We applied the model to the 1964 Alaska earthquake for a number of reasons.
First, the earthquake was due to the failure of two distinct asperities. Secondly, being a

large-size event, it was followed by remarkable post-seismic deformation. Finally, more
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than 50 years have elapsed since the earthquake, allowing such a deformation to be

NPGD

observed over a sufficiently long period of time.
2, C130-C133, 2015

(e) In fact, the velocity of the Pacific Plate relative to the North American Plate at

the Alaska/Aleutian Trench increases gradually from the northeast to the southwest Icn;teractiv?
ommen

(DeMets and Dixon 1999; Cohen and Freymueller, 2004). However, the difference
between the area of Prince William Sound and the area of Kodiak Island is small, in

the order of few mm per year, and can be reasonably neglected.
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