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Dear Dr Pablo F. Gonzalez, Thank you very much for your very good comments and
suggestions that complement very well the other reviews. Following your comments,
we have proceeded with the following modifications: - Although the lava flow extension
revision not being our main goal, we agree with your comments and we have expanded
section 4.5 in order to clarify the delineation procedures and have included also a fig-
ure to illustrate it. - We have checked and corrected the exponentiation. - Kipukas are
now defined in the abstract too. - We have rephrased the Introduction and made the
objectives clearer, following your suggestion. Thanks! - We have added the reference
to James et al (2020). - A new figure 5 includes the landing sites now. - We have im-
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proved the description of the data collection and made available the list of coordinates
of the GCPs. Figure 4 now includes the location of the base stations. Unfortunately,
we don’t have the uncertainties of the GCPs. - A new table (Table 1) was made with
the flight details. - We have clarified in the text what are the independent checkpoints
(not used in the model, but used to evaluate the point cloud accuracy) and also how
the survey was made using GNSS RTK mode. We did not find a correlation between
the type of the terrain and the accuracy of the checkpoint. If the checkpoint is visible
in the images with high quality, and since it is manually inserted by the operator in the
model, then the accuracy will depend on the visibility in the image and on the operator
precision in the software. - We have tried several filters in CloudCompare during the
processing of the model and while some solve issues with outliers in the point cloud in
areas of poor quality, they reduce the quality of the point cloud in other areas. Hence,
we decided to maintain the point cloud as produced from P1X4D, which guarantees a
good quality in the lava flows (that show no gaps in the cloud), while we have decided
to manually identify the poorly represented areas (with gaps and affecting the DSM)
in figure 7 and develop a qualitative assessment of the DSM. This was a solution we
found in order not to provide a DSM with gaps, but also not offer a product only cov-
ering the lava flows. It is a compromise solution. - We have added the files with the
check points and GCP coordinates, as well as the full survey data set and dense point
cloud. - We have rephrased the mentioning to the “unprecedented” survey. You are
right. We expect to upload the new version now, but it cannot be sent to you through
the platform at this stage. We hope that with the significant changes we have made to
the manuscript, following your comments, but also integrating the comments from other
three reviewers and from the public discussion, the manuscript is now in good shape
to be accepted for publication in ESSD. Our sincere thanks for the time you have put
into this review and for very useful comments. Best wishes, Gongalo Vieira
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Fig. 1. Figure 1 — Location of the Cha das Caldeiras and of the surveyed area (dashed line)
in Fogo Island (Cape Verde). The 2014-15 lava flows are limited by a thin black line. Shaded
relief derived from th
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Fig. 2. Figure 2 — The Cha das Caldeiras and Pico do Fogo during the 2014-15 eruption. View
towards the southeast with the ‘a’AA lava flows of 2014-15 in the foreground, evidencing a very
irregular and inacces
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Fig. 3. Figure 3 — General characteristics of the aerial survey of the Cha das Caldeiras with
the geolocation of the photographs according to the flights and take-off and landing locations.
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Fig. 4. Figure 4 — Work flow from the field survey to the generation of the DSMs and orthomo-
saics.
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Fig. 5. Figure 5 — Ground control points used for the model and for the accuracy evaluation
(check points), manual tie points used to improve the point cloud accuracy and location of the
GNSS base stations se
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Fig. 6. Figure 6 — Examples of the quality of the 3D dense point cloud. A. Low quality areas
in ash surfaces close to Monte Beco (car tracks for scale), B. Most of the point cloud shows

dense point coverage a
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Fig. 7. Figure 7 — Example of manual delineation of the lava flow by making use of the: A.
Orthomosaic, B. Elevation contours with 50 cm interval, C. Hill shade model, D. Hill shade

model and elevation contou
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Fig. 8. Figure 8 — Assessment of the quality of the dense point cloud and digital surface model
in the Cha das Caldeiras and location of the sectors shown in figures 8 to 10. Shaded relief

outside the surveye
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Fig. 9. Figure 9 — Digital surface model of the Cha das Caldeiras (A) and DSM shaded relief Printer-friendly version

model (B). The surveyed area is overlaying the DEMFI (2010) 5 m DEM.
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Fig. 10. Figure 10 — Examples of surfaces in the Cha das Caldeiras with high-quality results
for the digital surface model, with orthomosaic for visualization (10 cm resolution) and contour

lines derived from
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Fig. 11. Figure 11 — Examples of surfaces in the Cha das Caldeiras with high-quality results [ ey ——— ‘
for the digital surface model, with orthomosaic for visualization (10 cm resolution) and contour

lines derived from , )
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Fig. 12. Figure 12 — Examples of surfaces with medium and low quality. A and B: Steep slope
covered with ash with medium-quality results (M) for the digital surface model, with orthomosaic
(A, 10 cm resolution
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Fig. 13. Figure 13 — Digital orthophoto mosaic with 25 cm resolution of the Cha das Caldeiras.
The quality of the point cloud is shown in Fig. 7. Shaded relief outside the surveyed area

derived from the DEMFI
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Fig. 14. Figure 14 — 3D visualization of the texture mesh of the Cha das Caldeiras.
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