The paper by E. Hussain et al. uses a deterministic approach to discuss the risk and
potential losses at the capital city of Chile due to different possible earthquake sources.
I found the paper interesting, useful, and worth to be published in NHESS. I do not have
major general critics and will only make comments to help improving the quality of the
paper. However I am not expert in risk modeling and cannot judge the technical quality
of this aspect of the work. So I will mainly comment on the seismotectonic framework
and also briefly on the way the final conclusions are presented and summarized.
Detailed comments and suggestions:
1/ At least two papers evaluating the hazard (using PGA analyses) due to the San
Ramón Fault are not mentioned (Pilz et al. 2011, Estay et al. 2016). They should be
referenced and discussed. One of these papers (Pilz et al. 2011) discusses the effects
of the Santiago basin structure on the seismic waves and PGA. Are these effects tested
in the present study (it seems to me not) ? If not why ? And what would be the
drawbacks not doing it ? This needs at least some discussion.
- Thank you for highlighting these important papers. We have included the results from the two papers
in our revised manuscript. We now make reference to Estay et al., 2016 in our introduction.
The basin amplification effect suggested by Pilz et al. 2011 is partly included in our calculations
through the use of the VS30 velocities. But this alone will not include the full basin effects including
those from resonance within the basin, which we are unable to account for in this study. We have added
to the end of section 3.2, a statement on the numerical simulations by Pilz et al., (2011) and the fact that
the basin is likely to amplify the PGV. And noted that not accommodating for the basin resonance will
mean that out models do not take into account the particular vulnerability of buildings of certain height
prone to resonance, which was an important factor for example in the Kathmandu rupture and basin
amplification in Nepal with resonance at 4-5 seconds (Galetzer et al., 2015).
2/ The authors present new geomorphic analyses of the San Ramón Fault. Basically,
their results confirm all Armijo et al. 2010 observations and conclusions. In this regard
this part of the study would not be actually needed to implement the subsequent risk
calculations (using Armijo et al. conclusions would give the same results). Don’t miss
my point however; I do not suggest to delete the geomorphic part of the paper: it’s
very good for Science to have confirmation by an independent study. But the authors
should clearly state what I mention above and try not overselling their results.
- Thank you for the comment. You are correct that our work confirms the results found by Armijo et al.
2010 for the central and northern part of the fault and we have made that clear in the manuscript.
Additionally our work in this paper does extend the fault trace further to the south from that mapped by
Armijo et al.
3/ p.2 Lines 11: I don’t understand this value of 43 mm/yr for the plate convergence.
Zheng et al. is really NOT the appropriate reference. Mat be you took this value from
a table in this paper? But in this case it is not the relative NZ-SA plate motion but a
sort of NZ plate absolute motion. Admitted value for NZ-SA is between ∼ 6.5 and 7
cm/yr. At 33◦S-71◦W, it was 7.8 cm/yr for NUVEL1A, and has been lowered a little in
more recent global plate models: 7.1 cm/yr in MORVEL2010, 6.5 cm/yr in ITRF2014.
To compute such values you may use online UNAVCO plate motion calculator.
- We thank the reviewer for pointing out this error. We have now changed the text and Figure 2 to use
the MORVEL2010 relative plate velocities (7.5 cm/yr, calculated using the UNAVCO plate motion
calculator).

4/ p.2 L12: not sure James 1971 is the best reference (it is now more an "historical" one
in which the Andes are interpreted as built by magmatic accretion, not by tectonics).
You may for ex. cite more recent review papers like Oncken et al. 2006, Armijo et al.
2015, or others.
- We have changed the citation to the more recent papers as suggested
4/ p.2 L17: give a better reference than “USGS” - or expand this reference.
- We have expanded the citation as suggested
5/ p.2 L25-26: same remark about the plate convergence rate (see point 3). You may
also mention here the compatibility between the long term rate estimated from balanced cross sections
and the recurrence-slip characteristics deduced from the identified paleo-earthquasdskes (see
discussion in Riesner et al. 2017).
- We have corrected the convergence rate and mentioned the similarity between the various estimates of
the slip rate on the San Ramon Fault.
6/ p.4 L9: do not cite Riesner et al. 2017 here. This paper is about the fold and thrust
belt, not on the "surface expression" of the San Ramon fault scarp. Appropriate ref.
here is Armijo et al. 2010. Alternatively you may cite Riesner et al. at p.5 L1.
- We have corrected the citations as suggested
7/ p.14 L14-16: writing in conclusions “6000-9000 fatalities” is extremely strong. Written
without precaution it may generate anxiety and outrage in the population and even
stakeholders. This result is strongly model-dependent and is also based on different
assumptions (including seismotectonic and mechanical ones). Also, in this conclusion,
there is no mention of the long recurrence times and related important uncertainties
(OK, this is because you are not doing probabilistic evaluations, but this is important
to help people understand the meaning of your results). From a risk communication
viewpoint, it seems important to soften a little this conclusion while adding few more
explanations and reminders of the uncertainties, including perhaps a rapid summary of
epistemic uncertainties in the modeling approach and initial assumptions.
- We have amended the conclusion to be less dramatic and included text explaining that these numbers
are subject to uncertainty arising from the various model inputs.
8/ Figures 8 and 9: these maps present the results as absolute values (number of
building collapse or fatalities in each sector to the town). This seems less scientifically
rigorous than using relative values (%) though I understand that giving such absolute
values may be useful for people (stakeholders) using risk assessment. To allow easier
quantitative comparison between the different cases, it would be wiser to use percentages that do not
depend on the initial amount of building / people to be affected. This,
plus the fact that the used scales are different from one case to the other, make comparisons of the
different maps and of different sectors of the town quite difficult.
- We have included maps of the loss fractions for the residential collapse, fatalities and replacement
costs in the supplement (Figures S7, S8 and S9 respectively) and in the text used both the model results
and fractional values when discussing the losses.

Robin Lacassin, Paris, March 2019.
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