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Parsons et al. (2012), compared the characteristic and Gutenber-
g–Richter (G-R) distributions for time-dependent M≥ 7.9 earthquake
probability in the Nankai-Tokai subduction zone, Japan, a region for
which historical information about several repeating strong earth-
quakes does exist. The purpose of their paper was to assess the possi-
bility of making reasonable hazard assessments without requiring a
characteristic model, and the conclusion was yes. In fact, they found
that a simulator that imposes no physical geometric rupture barriers
(meaning gaps or steps in the faults), can replicate the spatial propor-
tion of fault segment ruptures evident within the studied area (within
95% confidence bounds). They concluded that the adoption of a G-R
model can attain very similar matches to the historical catalog of the
Nankai-Tokai zone, and suggested that very simple earthquake rupture
simulations based on empirical data and fundamental earthquake laws
could be useful forecast tools in information-poor settings.

Mulargia et al. (2017) pointed out that the current practice of
Probabilistic Seismic Hazard Analysis (PSHA) is based on flawed phy-
sical models, and in many specific cases its hazard forecasts did not
agree with the observed subsequent seismicity. They evidenced that
many damaging earthquakes, including the 1988 Spitak, Armenia,
event and the 2011 Tohoku, Japan, event, have occurred in regions
relatively rated low-risk by PSHA hazard maps. They concluded saying
that a new way forward must be sought, starting again from square one.

Despite the basic agreement of the above mentioned papers on the
principle that the characteristic earthquake model is not supported by
rigorous statistical tests and that, among different hypotheses, the
simplest one capable of justifying the observations should be chosen,

Mulargia et al. made comments about statements made by Parsons et al.
(2012). In particular, they wrote:

“… it is up to editors and referees whether or not to allow authors to
continue to invoke refuted theories and models simply by asserting
that the ‘‘debate did not have a clear conclusion and is ongoing.” In
order to be allowed to make such an assertion the authors should
have been required either to cite a specific recent study that sup-
ports the model in question and refutes the criticisms thereof, or to
make such a case themselves. We see no evidence of either in
Parsons et al. (2012).”

First of all, we note that the same authors (Geller et al., 2015) had
mentioned the existence of this debate between the Characteristic and
Gutenberg-Richter models writing:

“Debate over the Characteristic Earthquake (CE) model has been
ongoing since it was first proposed.”,

“The failure to reach a consensus about the appropriateness, or lack
thereof, of the CE model after 30 years of continuing debate reflects
poorly on the earthquake science community”, and

“Why is the controversy over CE (needlessly in our opinion) on-
going?”

Let us recall that the manuscript of Parsons et al. (2012) was written
in late 2010/early 2011, and there had literally just been a debate at the
SSA meeting (http://srl.geoscienceworld.org/content/81/1/119). So, if
experts were having public debates at seismology meetings, then what
they wrote was true. They mentioned this on p. 1680, “Indeed this issue
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prompted a formal debate at the 2010 Seismological Society of America
Annual Meeting (Schwartz, 2010; Page 2010) …”. Mulargia et al.
(2017) simply omitted to mention it.

Moreover, we should recall that during the reviewing process, the
authors of Parsons et al. (2012) were required by reviewers L. Sykes and
D. Jackson to quote Sykes and Menke (2006), a study that strongly
supports the characteristic earthquake model with a specific reference
to the Nankai-Tokai historical records.

After Sykes and Menke (2006), quite a number of papers that did
not mention the existence of a debate on this issue, but instead clearly
supported the validity of the characteristic earthquake model, were
accepted by editors and referees, continuing to be published (e.g.
McGuire, 2008; Scharer et al., 2010; Sykes and Ekström, 2012; Hayes
et al., 2014; Biasi et al., 2015).

In addition, we can also recall that there were many examples of
applications of characteristic models in PSHA that were accepted when
the paper by Parsons et al. (2012) was in preparation (e.g., UCERF2)
(Field et al., 2009). More recently, results from UCERF3 (Field et al.,
2015) that used consensus data, have also shown examples of char-
acteristic magnitude distributions on faults.

Concluding our comments, we question the way that Mulargia et al.
(2017) have chosen to single out our 2012 paper, which was quite
supportive of the G-R model and was by comparison with many other
contemporary studies, in substantial agreement with the position of the
same authors of Mulargia et al. (2017).
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