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We thank the reviewers for their useful suggestions.

We have carefully considered their comments and significantly revised the paper. We completely restructured
the manuscript following the reviewers’ recommendation and this implied some mayor changes: (i)
Introduction and Discussion sections have been completely reformulated; (ii) the order and names of the
previous Methods, Study Areas, Data, Visibility Class Maps, Descriptions and Analysis of Results sections
were modified and; (iii) Results of the experiment in Gipuzkoa study area were moved to the new specific
section 4.3.

Below we list the reviewers' comments, our responses, and, where possible/needed, we explain how the text
was amended.

Replies to the comments of #Referee 1
(num) comments from referees, (@) author's response, (-) author's changes in the manuscript

1) Maybe it would be more correct to compare different methods of landslide inventory for the same
area. In other words, you probably need the same number and types of inventories for each of the
study regions to compare.

o The suggestion of referee #1 is correct, the asymmetry is clear but unfortunately there are no
satellite-based landslide inventories available for Gipuzkoa that allowed us to carry out
exactly the same comparison done in Darjeeling. We limit now the use of the field-based
Gipuzkoa inventory to show that the monotonically descending trend of landslides density is
something that can emerge from inventories obtained by these approaches.

- We modified the manuscript in the abstract and in the introduction, in order to remove the
references to the Gipuzkoa study area. We also moved all the results related to Gipuzkoa
Province to the new section 4.3, in order to maintain the focus in the proposed framework
and its application in Darjeeling. Then we address to the figures obtained in Gipuzkoa just as
a signal of the confirmation of the behaviour we observed in Darjeeling.

2) The structure of the manuscript is complicated; separate sections contain repeating information. |
recommend reorganizing the manuscript as follows: Introduction; Study area; Materials and
Methods; Results; Discussion; Conclusion.

¢ \We appreciate the valuable suggestion of the referee # 1 and modified the organization of the
sections as suggested.

- The manuscript is now organized as Introduction; Study area; Methods and Data; Results;
Discussion and Conclusions. Where, Methods and Data section is subdivided in Methods
and Data and Results section is divided in Classified Estimated Visibility map, Description
and analysis of NLC plots and Testing the method with external and modelled data.

3) Sec. 2 Rationale is a part of the literature review and should be combined with the Introduction;
repeated sentences in both sections such as, for example, lines 28-30 and 54-57, lines 25 and 64-65,
lines 37-38 and 112-114 should be merged / removed.

o \We acknowledge the presence of unnecessary redundancies. Therefore, we will follow the
suggestions of referee #1 and merge the two sections in one.

- The manuscript has now only one section called Introduction, which compresses the
information provided in the former Introduction and Rationale sections in a more efficient
way.



4) Sec. 3, 5 and 6 should be combined in one Section Materials and Methods (you can divide it into
subsections if necessary) and reduced by removing repeated phrases. All the results obtained in the

study should be collected in the Results Section and discussed in the Discussion. You can also
combine Results with Discussion.

o As stated in the previous comments, we followed the suggestions of referee #1 and
reorganize the manuscript as defined in point 2.

5) Line 123 — Please decipher the abbreviation DTM at the first mention.
o \We agree.
- We added the meaning of the acronym DTM in the new section 3.1 line 117.

6) Line 170 Figure 2: In the Figure caption, please start with the description of Fig. 2a, and then of 2b
(and not vice versa)

o \WWe agree.

- We modified the former Figure 2 (current Figure 1) and removed the presence of Gipuzkoa
province. In fact, this is a study area previously described in other works that we cite. The

analysis concerning this area have been now moved to section 4.3. Figure caption has been
modified accordingly.

7) Fig.2a - On the map, the roads are shown in black, while in the legend they are shown in gray.
Please make these designations the same color.

¢ This is right. This is probably the effect of the transparency given to the roads layer.

- Former Figure 2 is now Figure 1 and it contains only the map of Darjeeling. We revised the
colour of the roads in both legend and on the map in order to be coincident.

8) Figure 9 is unclear and needs explanations. What is “the landslide size central value”? What is “the

median value”? Are these the same terms? What do the dotted lines and horizontal bars mean in
the Figure?

¢ According to the general conventions in statistics, boxplot diagrams S MZ;‘n':i'm
contain horizontal bars that represents the 2" and 3™ quartile limits,
a horizontal line that represents the median value and two vertical Upper
lines, also called as whiskers, that represent the minimum and S
maximum values (see the figure on the right). Indeed, in this part of «
the manuscript we used the term “central value” as a synonym of the
median value.
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- Former Figure 9 is now Figure 8 and it has been modified. We added Whisker
additional explanations in the caption and also modified the text by =  Muimum
the end of the new section 4.2, in order to avoid confusion between
the terms “central value” and “median”. Indeed, we removed the
term central values (lines 230 - 234).

9) Line 292 — “Landslides in class 1 are significantly smaller than those included in the other classes” —
Why? How can you explain this findings?

o Visibility class 1 corresponds to the most visible portion of the terrain when observed from
roads. The boxplot diagrams in Figure 8 (former Figure 9) represent the landslide areas’



distribution per SA classes. The significantly lower median value in class 1 for GSI Historic
Others inventory (and also in Gipuzkoa in the previous version) implies that this inventory
contains a considerable amount of small landslides accumulation just in class 1. We further
discuss the probable reasons of such differences in the Discussion section (sec. 5 lines 302-
312). This is because 1) the approaches followed to collect landslide information in this
inventory allow to be more detailed in the most visible area than in the rest of the territory
and; 2) there are evidences that ‘small’ landslides can occur more frequently along the roads
because of man-made activities reasons (see references in sec. 5 lines 302-312) than in
natural areas. The lack of small landslides in other visibility classes is in our opinion partially
due to the data collection approach.

- We added further explanation about this finding in the discussion section (sec. 5 lines 302-
312).

10) Lines 293-294 — “Furthermore, the landslide size central value in these two inventories tends to
increase with the decrease of the visibility class, while the maximum variation of the median is
188% and 2000% respectively.” | cannot understand this sentence. Please rephrase. Percentage is a
fraction of 100. As far as | understand, it cannot be 188 and 2000.

e The first part of the sentence wanted to explain that, in general terms, landslides in class 1
are smaller than in the rest of the classes for Gipuzkoa and GSI Historic Sat (in Fig. 9 of the
former version of the manuscript), and that the lower is the visibility the larger are the
mapped landslides. The second part of the sentence just wanted to stress this finding and give
some numerical dimensions to the difference between the median in class 1 and the median
in classes with less visibility. However, we acknowledge the unnecessary numerical
comparisons to explain a rather simple idea. Therefore, the comments of the new Fig. 8 have
been modified and rephrased as suggested by the referee #1.

- We modified the description of this finding at the end of the new section 4.2 (lines 230 - 234)
and added further interpretations of them in the discussion section.

11) Figure 10 The caption does not match the picture. “The values above each column signify the
absolute number of landslides in each visibility class.” - There are no columns in the Figure, no
numbers above them.

e It is right.
- Former Figure 10 is now Figure 9 and we corrected the mistake by adding the right caption.

12) Lines 334-338 - This is a fairly obvious conclusion, understandable initially and without the use of
complex mathematical methods.

o Referee #1 is partially right. Although it is conceivable that land visibility may have a
significant effect on the quality of landslide inventories made by observing land from roads,
to the best of our knowledge this effect has not yet been numerically assessed. In order to
make it clearer, in the new version of the manuscript we introduced the concept of the
“uniformity in the Capacity of Landslides Mapping (CoLM)” (lines 52 - 73). Furthermore,
we are not aware that a method based on estimating the visibility of objects of a specific size
has ever been proposed to analyse the inventories from this perspective.

- In order to avoid confusion, we eliminated this sentence from the new Discussion section and
we reformulated the complete chapter in order to address to the findings obtained by
applying the proposed framework. See new section 5.



13) | believe that the main conclusion from this study may be that the compilation of a landslide
inventory requires a combination of both types of methods: remote sensing and field surveys.

¢ \We believe that the procedure and methods presented in this work can be used to assess the
available inventories and their CoLM uniformity. Our method is able to highlight
information gaps along the study area and provides the user of the inventory with valuable
information. Then different strategies could be adopted to overcome such information gaps,
such as the one proposed by the referee #1.

- The new section 5 and section 6 synthesize in a more direct way the lessons learned by the
experimentation of the proposed method.

Replies to the comments of #Referee 2
(num) comments from referees, (@) author's response, (-) author's changes in the manuscript

1) It is obvious that only visible landslides can be mapped during a field survey, certainly if you do
your field survey from a distance. You also explain, and cite, this in your Introduction/Rationale in
lines 89-93, even with a comparison to remote sensing products. And you even state you “expected”
those results in line 270.

e \We acknowledge that we did not make clear our assumptions and we created some
misunderstanding by overusing the term “visibility”. As stated by referee #2, it is
conceivable that land visibility may have a significant effect on the quality of landslide
inventories made by observing land from roads, but to the best of our knowledge this effect
has not yet been numerically assessed. Furthermore, we are not aware that a method based
on estimating the visibility of objects of a specific size has ever been proposed to analyse the
uniformity in the Capacity of Landslide Mapping (CoLM) in landslide inventories. Our aim
was to provide a new method that assess the influence of the visibility constrains in landslide
inventories and to test this method with different inventories.

- We modified the Introduction section and reformulated the objectives of the work (lines 71-
77). Also, in order to avoid misunderstandings, we defined the term of Estimated Visibility
(EV) as a computer-based simulation of the visibility of an object from given observation
point (or points) and; the concept of the Capacity of Landslide Mapping (CoLM) as a signal
of the variability in the working conditions that may affect the quality/completeness of the
inventory (lines 57 - 77).

2) As | see it, the present work is basically a validation of your method from a previous work to
calculate visibility.

e In our previous work we presented a tool for the estimated visibility simulation, that can be
used for many different applications. In the current work, we present a framework to explore
the uniformity in the Capacity of Landslides Mapping (CoLM) in landslide inventories,
which uses r.survey. But to the best of our knowledge, we are not aware that a method based
on estimating the visibility of objects of a specific size has ever been proposed to analyse the
uniformity in the Capacity of Landslide Mapping (CoLM) in landslide inventories.

- In order to better explain the novelty of the approach and the general aim we modified the
Introduction section and reformulated the objectives of the work (lines 71-77).



3) On Introduction/Rationale, in your case, | suggest to not separate Introduction and Rationale. The
first part of your Rationale is basically a repetition of the introduction, and on the other hand, the
introduction lacks information, for example on what you mean by “visibility”.

o We agree. In the new Introduction section some basic concepts are clearly defined, such as
the “estimated visibility”, which refers to the estimated value simulated by r.survey.

- The new version of the manuscript has now only one section called Introduction, which
compresses the information provided in the former Introduction and Rationale sections in a
more efficient way.

4) The question of completeness takes a large part in your Rationale (L62-94), but it is not clear how
you want to apply this in your work.

e The term “completeness” in geomorphology has different interpretations, even considering
the definition provided by Guzzetti et al. (2012). The observation of the referee #2 is correct
and we have reduced significantly this part, so we just introduced the concept of
completeness as it is referred in the literature.

- We reformulated the paragraph between lines 62-94 in the former manuscript and
incorporated it into the new Introduction section with more clear and direct statements (lines
40-50 of the new version).

5) You only state your goal very briefly in L112-114, this needs to be better connected to what you said
before.

o \We agree that this idea was not linked well enough to the introduction of the problem.

- With the last two paragraphs in the new Introduction section we tried to clearly state the
objective of the study and to link it with the explanations exposed in the previous
paragraphs.

5) It is often not clear to me, what purpose the content of these serve, i.e. , what is the relation of
lithology to your research question? You only briefly state that lithology is homogeneous in your
visibility classes in your discussion.

e The purpose of the analysis showed in current Figure 5 corresponds to a test. We wanted to
exclude that the unbalanced distribution of landslides in inventories might depend on some
lithological/landuse/slope settings in the different SA classes. Since lithology and other
landslide predisposing geo-settings are almost homogeneous in the different classes, we are
quite confident that the unbalanced distribution may depend on other factors.

- In the new version of the manuscript this is better explained at the end of the new section 4.1
(lines 188-193).

6) L44-47: This structural information is unnecessary, since it basically just states the headings of the
following sections.

¢ \We accept the suggestion of the referee #2.
- This paragraph has been removed from the new version of the manuscript.
7) L49-52: You shouldn’t number your listing if you never refer to it again. Furthermore, as stated
above, this is a repetition of the part in the introduction on why landslide inventories are important

and for what they are used.

¢ \We accept the suggestion of the referee.



- This paragraph has been removed from the new version of the manuscript.

8) L95-111: I don’t see how the meticulous listing of different methods on evaluating the completeness
of landslide inventories is relevant for your work.

¢ \We believe that the list is preparatory to introduce our method that, in some way tackles the
problem from another point of view. In this part of the manuscript, we list the existing
methods proposed in the literature to evaluate the completeness of landslide inventories as a
brief description of the state of the art.

- This part has been reduced and moved to the Introduction section as introductory information
to support the justification and objectives of the work (lines 40-50 of the new version).

9) L385: Here you generalize your findings to field surveys and even historical data as a whole, this
does not follow, since you limited your investigation to field surveys “from roads”.

¢ \We acknowledge that the sentence at L385 of the previous version of the manuscript can be
understood as too much generic. Actually, what we wanted to explain here was the fact that
among all the inventories tested in our study, just three showed a strong relation with the SA
classes. So, in the new version of the manuscript we state that the proposed framework
serves to test whether the information in existing inventories (especially those created by
fieldwork) is affected by a scarce CoLM uniformity; and therefore, it enriches the portfolio
of solutions to evaluate the quality of landslide inventories introducing the spatial component
and local morphology in the analysis.

- We rewrote the Discussion and Conclusions section in order to better clarify this conclusion
and avoid misleading generalizations.

10) Bracketed citations should be at the end of a sentence not in the middle, if you need to refer to
specific works within a sentence use in-text citation.

¢ Right.

- The citations will be correctly positioned in the new version of the manuscript.

Additional changes

In addition to the changes related to the suggestions provided by the referees, we made some other relevant
changes that, in our opinion, served to adjust in a better way the content of the manuscript. These changes are
listed below:

o Title has been modified to “Terrain visibility impact on the preparation of landslide inventories: a
practical example in Darjeelig district (India)”

Former Figure 2 has been modified and moved. Now it is Figure 1.

Former Figure 1 has been modified and moved. Now it is Figure 2

Former Table 1 has been removed.

Former Figure 3 has been modified. Now it incorporates also former Table 1.
Former Table 2 has been modified. Now it is Table 1.

Former Table 3 has been removed.

Former Figure 4 has been modified. Now it incorporates also former Table 3.
Former Figure 5 has been modified.

Former Figure 6 has been removed.

Former Figure 9 has been modified. Now it is Figure 8.



