RC 1 Feedback

1. Feedback: | recommend including a more detailed geomorphological, geological
and stratigraphical description of the area interested by the El Forn landslide. For
a complete characterization of a landslide through INSAR data, it is essential to
investigate the geologic context in more detail to understand the conditions under
which it is developing.

a. Response: Additional details about the geological makeup of the shearing
surface of the landslide can be found in Section 2.1, with a more explicit
direction to additional works containing a more in-depth geological
description and analysis in previously-published works.

2. Feedback: | recommend extending this INSAR analysis to the entire landslide
body and not just the Cal Ponet-Cal Borronet lobe sector. Because chapter 2.1
describes the presence of 12 scattered boreholes in the landslide body for
monitoring that should be exploited as a real opportunity for comparison with the
INSAR data. The greatest strength of satellite interferometry is the ability to
monitor large areas, here authors have focused only on a very small sector of a
very large landslide, missing the most important information provided by the
INSAR data.

a. Response: The other boreholes in question are monitored via analog non-
continuous measurements (irregularly, approximately once per month),
which is why we chose to work exclusively with S10. It is important to note
that, while there is available analog data over the landslide, further
investigation into available analog data provided only one data point as a
viable option for a time-series comparison with INSAR. In order to not
reduce the fidelity of the continuous time series from S10, the authorship
chooses to not include this data in the body of this text. The authorship
has made this data available upon request.

3. Feedback: I recommend expanding the monitoring period of INSAR data, as the
abstract specifies that Sentinel-1 data processed for 2019-2021 has been
exploited, while Chapter 2.2 explains that interferograms from only a narrow time
period between June and November 2019 were used. Again, this choice comes
at the expense of one of the major strengths of the INSAR data, namely the
possibility of providing long time series. Instead, focusing the analysis only to a 6-
month time period and on a narrow area of the landslide appears as a serious
limitation in the study. When analysing the behaviour of a landslide, it is a good
practice to expand the analysis of the time series as much as possible in order to
know as much information as possible.

a. Response: We have elected to include the yearly comparison of in situ
and InSAR displacements with S10 as an attachment directly available in
response for review. Since the landslide was arrested in 2019 (which we
have stated more explicitly in the body of the work), we provide the raw
data comparison of INSAR and in situ data and can include in the final
version of the text upon request from review. Please see below.
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dback: | strongly recommend adding a chapter discussing the results before
conclusions. A chapter of discussion is essential for the explanation of the

results and to understand applicability, advantages, and limitations of the
proposed approach.
a. Response: We have included a more in-depth discussion, separate from

FIGURES:

the conclusion, in the revised body of the text.

- Feedback, Figure 1: a geographical localization is missing. North arrow between

the
dire

large-scale image of the landslide and the focus are not in the same
ction. | recommend pointing the north arrow upward. In addition, for the

purpose of characterizing the study area please add the location of all 12
boreholes.
o Response: The orientation of the satellite images has been changed to fit

the visuals of the results (due West), and Figure 1 and 2 have been
changed to reflect this. Additionally, we have chosen to not include the
location of every borehole as explicitly in this summary image but note that
the general locations of the boreholes can be seen in Figure 2(a),
generalized as red, green, and yellow dots (colors delineated by
monitoring agency). As mentioned earlier in the text, we have chosen to
refrain from adding comparison of other borehole readings due to their
analog nature and as such we have chosen to not include in the
introductory figure.

- Feedback, Figure 2: the deformation map on the left has neither north arrow nor

SCa

le, also in the legend there is no explanation of what the coloured circles are.

Moreover, the figure on the right is just a screen captured by EGMS: |
recommend downloading the data and reshaping the figure (you can use the
EGMS-stream application to download the data).

o Response: Figure 2(a) has been amended to reflect an arrow and scale.
The dots in Figure 2a represent the individual data points available via the
EGMS platform, and this has been made more explicit in the body of the
text. At time of writing, the data has been masked out over the region of
Andorra, in addition to the archive available through the EGMS platform.



The authorship acknowledges these challenges, and the data may be
made available upon request from the authorship.
Feedback, Figure 4: it is not clear why the representation of the landslide is now
rotated 90°. | recommend defining a direction for the landslide representation and
using it for all the figures in the paper.

o Response: The orientation of the satellite images has been changed to fit
the visuals of the results (due West).

Feedback, Figure 5: the colour scale of the ordinary kriging results of various
random samples are always different, this makes it so that an immediate visual
comparison between the figures is not possible.

o Response: The legend bars have been removed for clarity purposes and
the caption further elaborates what is being measured. The main legend
bar is kept in the original image for comparison. Additionally, the caption
has additional context of what is being measured.



RC 2 Feedback

1. Feedback: Although it is not the main focus of the paper, | believe that additional
morphological and geological data of the study area should be provided. If
available, the Authors should state in more detail the geological framework and
the material involved in the landslide process, the geometry of the body, and the
type of activity (e.g., periods of greatest acceleration). Additionally, if possible, it
would be interesting to see the temporal evolution of some of the monitored data
(e.g., displacements or piezometric level) and perhaps relate them to external
factors such as rainfall. | think that providing a more extensive characterization of
the landslide would allow an easier understanding of the data presented in the
subsequent paragraphs, as well as the choices made; also, it will improve the
quality of the paper. If the Authors do not consider it necessary, they may still
better mention previous works carried out on the landslide body exploring these
issues.

a. Response: Additional details about the geological makeup of the shearing
surface of the landslide can be found in Section 2.1, with a more explicit
direction to additional works containing a more in-depth geological
description and analysis in previously published works.

2. Feedback: In Section 3.2, | would suggest a better discussion of the choice of
using a 6-month time interval to compare in situ observations and INnSAR data.
What are the reasons for this choice that do not allow for the analysis of annual
trends? It could be the presence of snow cover or lack of monitoring data, either
way, it needs to be specified and discussed in the text.

a. Response: Additional explanations for the 6-month interval have been
made more explicitly in the body of the text.

3. Feedback: Reading the paper, | found the lack of a general discussion
highlighting the significance of the work, especially in terms of the use and
applicability of the method. | think a "discussion section” could help to better
emphasize the validity of the results obtained as well as the achievement of the
goals. In my opinion, some scientific issues and questions that could be
addressed in this section would be: What are the main advantages and
limitations over other landslide monitoring methods? Can this method be applied
in remote areas where there are no active monitoring systems? How can the
method be improved and applied to implement an in situ monitoring network?

a. Response: We have included a more in-depth discussion, separate from
the conclusion, in the revised body of the text. We have addressed the
scientific issues and questions outlined by the reviewer in more detail
within the discussion.

FIGURES:
- Feedback, Figure 1: The orientation of the satellite images is not very clear; it

would be better to point the north arrow upward to maintain the same visual
angle in all the sketches presented. | find placing the EGMS point in this figure to



be not very intuitive; | would move it to other subsequent figures and insert here
the location of the 12 boreholes mentioned in the text. Also, a small legend with
the meaning of the red and blue lines and geographic framing should be given. If
there are any significant points such as villages or mountain peaks, | would
suggest highlighting them in this introductory figure and use them as reference
points in subsequent plots.

o Response: The orientation of the satellite images has been changed to fit
the visuals of the results. Additionally, a legend for the landslide and the
smaller lobe (green and red) and labeling of the town have been added to
provide more context for the reader. As mentioned earlier in the text, we
have chosen to refrain from adding comparison of other borehole readings
due to their analog nature and as such we have chosen to not include in
the introductory figure. However, general locations of the boreholes can
be seen in Figure 2(a), generalized as red, green, and yellow dots (colors
delineated by monitoring agency).

Feedback, Figure 2: unclear. | think it would be necessary to add reference
points and represent the same observation area to have a better qualitative
comparison of the two methods. If possible, | would implement the quality of the
legend of the velocity values. Also, it is not clear what the blue line in Figure 2b
means; a small legend would be needed. Are the red and green lines in Figure
2a the same as the blue and red lines in Figure 17? If so, maybe better to keep
the same colors. What do the dots in Figure 2a represent?

o Response: The frames of reference for Figure 2 have been changed to
match Figure 1, along with the outlines of the lobe and main scarp. The
blue outline in Figure 2b represents the location of the El Forn landslide
and has been made more clear in the caption. The dots in Figure 2a
represent the individual data points available via the EGMS platform, and
this has been made more explicit in the body of the text.

Feedback, Figure 5: for clarity of representation, | would suggest always
keeping the north arrow upward (same as Figures 1 and 2); if possible, add
reference points (e.g., location of villages) and the graphical scale of
representation (even just in the first plot in the upper left corner). The legend has
no units and does not indicate what kind of values are plotted.

o Response: We appreciate the reviewer’s suggestion for uniformity in the
figure orientations for the landslide and have made the necessary
changes so that Figures 1 and 2 have the same scale and orientation as
the processed results (looking due West). Figure 5 has been adjusted to
reflect orientation of the landslide, major landmarks, and velocities. The
legend bars have been removed for clarity purposes and the caption
further elaborates what is being measured. The main legend bar is kept in
the original image for comparison.






