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The authors ask a very relevant question: What’s the economic benefit of preven-
tion measures versus post-event remedial measures in the case of landslides in the
province of Vicenza (Italy)? Their answer is that 30% of the remediation costs could
have been saved with prevention measures.

The rationale behind this conclusion is (if I understand correctly) that a) the necessary
prevention measures would have been possible to assess [based on a susceptibility
map], and b) these measures plus maintenance of the measures would have been
30% cheaper than the effective remediation costs. Is this rationale valid? I would like
to challenge that with the following arguments:

a) State-of-the-art maps (models) of landslide susceptibility based on multiple-
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regression or other statistical analysis of topographic and geomorphological factors
can capture the “big picture” of landslide occurrence at the regional scale. But such
models have only limited skill to predict the exact location of individual landslides. (see
e.g. Von Ruette et al., 2011, Geomorphology, 133: 11-22). So I really doubt that one
can claim that the location of the Carre landslide (discussed in this manuscript) was
foreseeable with the susceptibility model of chapter 3.

b) Figure 4 shows several areas of very high probability of either translational-rotational
slides or earth flows (estimated to cover approximately 4 to 8 km2). So what should
the responsible people of the municipality do? Should they drain all these slopes with
ditches? What would such a prevention measure cost? Probably much more than the
remediation costs of a few single landslides.

c) The cost-benefit calculation assumes a return-period of 20 years for the Carrè land-
slide. Well, I can believe that it makes sense to take stabilizing measures (e.g. drainage
or bio-engineering) at locations where landslides have been observed every 20 year.
(By the way, to this end you don’t necessarily need a susceptibility map but rather an
inventory of passed landslides.) But, assuming there is no record of passed landslides,
how reliable can a return period of such landslides be assessed based on modelling?

There are many things that I don’t fully understand in this manuscript. In particular,
the methodology behind the susceptibility map (chapter 3) and the use of the finite-
difference software (chapter 4). A lot of information is missing, e.g. the FRI was calcu-
lated from different classes of different factors (listed in Table 1). What classes? How
many? How were these classes selected? Or another crucial missing information was:
how large was the drainage trench that would have stabilized the Carre slope? This
lack of details with respect to the used methodology and the case study leaves me with
the uneasy feeling that it’s very hard for me to judge the value and correctness of this
manuscript.

In addition, the structure of the present manuscript is unusual for a scientific paper. In
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mfloris
Sticky Note
We agree with you on the basis of our results and of previous studies on susceptibility mapping. But in the case of our paper we would show which could be the contribute of investigations at different scales.

Our results, as reported in the section 3 of the paper and in the concluding remarks, showed the usefulness of susceptibility evaluation in the case of extreme events which involve wide areas and the very limited possibility to predict instability phenomena at the local scale. In the case of the rainfall event that hit the Vicenza Province in the 2010, we observed that susceptibility analysis could predict the most affected and damaged areas, but a more detailed analysis (at the slope scale) is needed to perform preventive measures.

Thank you for the interesting reference you have suggested, we’ll insert it in the introduction of the paper.

mfloris
Sticky Note
Of course, local Authorities can’t be asked to carry out structural measures on wide areas, but results from low cost susceptibility analyses have to be taken into account for monitoring purposes and as preliminary study to identify the most vulnerable areas where to perform detailed investigations. To this end, a comparison between high landslide prone areas and past landslide inventory maps can help in identifying sectors where to perform pre-event actions.

We report such recommendations in several points of the paper.

mfloris
Sticky Note
We agree with you that, in general, the return period of the cost/benefit analysis can be set from the recurrence of the instability under investigation. We’ll report such observation in the final version of our paper. 

We have chosen a 20 years return period on the basis of the recurrence of exceptional rainfall events connected with the triggering of landslides, as reported in section 5 of the paper. Furthermore, 20 years is the limit for a cost/benefit analysis because of the possible changes in the inflation rate and in the discount rate. Hence, a return period of 20 years could represent a good choice to have an overview of the benefits from prevention measures in the study area.

mfloris
Sticky Note
Due to the limit requested for the publication we have omitted some details, but evidently some of the omissions made not clear our work.
Regarding FRI calculation, we’ll insert in table 1 a more detailed report of the results of the analysis, providing the reader with more information about the method and the classes in which was subdivided each conditioning factor. A more detailed explanation of the results from table 1 will be inserted in the final version of the paper.
Regarding the drainage trench, we don’t believe that a detailed description of the structural solution adopted for stabilizing the slope can improve the overall understanding of our paper. In addition, it would request more space for the publication. In our opinion the key point is the effect of the structural solution and the test of benefits from such solution before the collapse of the slope.
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this case, I believe that a more traditional structure with a detailed description of the
methodologies, followed by the results and finally with a discussion, would have been
more suited for the reader to understand.

Specific comments:

- The introduction deals for the most part with damage costs of natural hazards, but
nothing about costs of preventive measures. And nothing about landslide susceptibility
mapping or geomechanical modelling, which are the methods used in this paper. So I
think that the introduction is not addressing the relevant issues of this paper, but only
give a kind of justification for the relevance of the topic.

- The spatial scale of the susceptibility map derived in chapter 3 is actually much larger
than the analysis of the Carre landslide. So the titles of chapters 3 and 4 are mislead-
ing.

- The costs for the detailed assessment of susceptibility and slope stability are missing
in the cost-benefit analysis. However, these costs are not negligible if the authorities
need very reliable information to take the correct preventive measures.

Interactive comment on Nat. Hazards Earth Syst. Sci. Discuss., 3, 1329, 2015.
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<iAnnotate iPad User>
Note
We completely agree with you that a traditional structure makes scientific papers more clear and readable. In the first draft of our paper we followed a traditional structure, but we found that the different scale of analysis made the paper quite confused and not clear to the reader. Thus, we have decided to subdivide the paper in two main sections with respect of the scale of analysis; then, in each section we have followed a traditional structure reporting methods and results in different paragraphs. Finally, we have reported the discussion of the results from the two analysis in the concluding remarks.

<iAnnotate iPad User>
Note
You're right we didn't provide any information about these costs.
The costs for the susceptibility analysis can be considered negligible since the great availability of spatial data which can be downloaded for free from national and international portals (Floris et al., 2011) and the simplicity of the frequency ratio model used in our work which can be easily performed by technicians of local and regional Authorities.
The costs of slope stability analysis are included in the project of the drainage trench.
We'll insert this important information in the concluding remarks of the final version of the paper.
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mfloris
Nota
In the final version of the paper we’ll specify what we mean with small scale (i.e. the study of large areas) and large scale (i.e. the study of small areas). We’ll change the title of chapter 3 and the definition “large scale” in “Detail scale” to avoid any misunderstanding.


mfloris
Nota
In the scientific literature we didn’t find any relevant papers dealing with the quantitative evaluation of the costs of preventive measures (in particular quantitative cost/benefit analyses). Furthermore, we didn’t find specific use of the methods adopted in our research to quantify costs/benefits of preventive actions. This lack was one of the main reasons of our work. We think that references to the use of methods followed in our paper in other scientific topics are not relevant for the purpose of our work. But, we agree with your comment and we’ll perform more bibliographic research.
Any suggestions from you or other colleagues are welcome.




