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This an interesting and timely manuscript that explores, in a quantitative manner, the

different sources of uncertainty in large-scale coastal flood risk modelling for two case

studies: a regional application for the lberian Peninsula and a local case study in Faro,

Portugal. The study concludes that uncertainty from ESL contributions, particularly the

consideration of waves, exceeds the uncertainty introduced by the use of the GHG Printer-friendly version
emission projections and climate models used in the analysis. Further, it reports that

the information on coastal protection levels and elevation is similarly important. The Discussion paper

manuscript is very well written and the authors have done a very good job in clearly
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explaining the assumptions of the study, presenting the results and discussing their
findings. | do feel that the ms could be clearer on some methodological descriptions
(I have made some suggestions below), but this is not a major comment. | certainly
recommend the paper for publication — nevertheless | think that, before publication, the
authors should consider addressing a series of points that | raise below. | hope that
the authors find these comments useful for improving the manuscript.

Authors: we would like to thank the reviewer for his/her positive feedback and the
constructive comments, which we did our best to address.

1. | find that the use of what the authors call “bathtub approach” (i.e. the static ap-
proach that does not consider connectivity) is unnecessary (and in a way incorrect)
and does not add much to the manuscript. Only very few studies have applied the
bathtub approach without considering hydrological connectivity in the last 10 years (or
longer), as it is not correct to assume that all pixels below a certain elevation would be-
long to the coastal flood plain, even if they are not connected to the ocean. This would,
in some locations, lead to including to the floodplain some low-elevation inland areas
that can be hundreds of kilometres away from the coast. | would therefore recommend
the authors to remove this method (and the respective results) from the ms, or at least
limit the distance from the coastline at which such areas (pixels) are included in the cal-
culation of the flood extent. The term bathtub includes the connectivity consideration
and | would therefore find the Snh approach obsolete.

Authors: Following also a suggestion from reviewer 2 we have removed Snh from the
revised version.

2. | understand the need for the coastal segmentation (pg. 3, line 14) — however, |
am unsure as to how the authors have implemented it and specifically how they have
defined the inland boundaries of the segments (perpendicular to the coast?); and how
they have addressed the problem of “spill-over” of water between the segments. |
would assume that this problem could substantially affect the results of the VI method
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as water does not stop at the inland boundaries but rather propagates to neighbouring
segments. | suggest that the authors add some lines to the manuscript (or in the
supplementary material) providing some additional information on this process.

Authors: This is a valid point on this common issue with the inevitable use of seg-
ments. Our solution is to consider segments for the inundation modeling which extend
beyond the ones defined for the impact assessment. This implies that the impact mod-
eling segments do not overlap but the inundation modelling segments do and then are
combined always considering the highest flood depth, before proceeding to the impact
assessment.

3. The analysis presented in the manuscript is based on the LISCOAST framework.
However, this framework is not described in the manuscript and the reference (which
has been accepted for publication) is not yet available; some basic information on
LISCOAST would therefore be useful to include in the main text or as supplementary
material.

Authors: LISCOAST is described in detail in our Nature Climate Change paper which
has been accepted and will be published in the beginning of July. As this is way before
the earliest possible publication date of the present study we believe that duplicating
that information would not make sense. This is especially given the fact that in the
present paper the approach followed is sufficiently described so that the reader can
follow the research done. Still we are open to provide more details if the reviewer or
the editor insists.

4. To address the assumption that all extreme events coincide with high tide the authors
use a modulation factor. If | understand correctly, this factor only considers the spring
neap tide variability, thus not accounting for the actual variability of the tide during a
storm. In the case of the VI method this could lead to substantial overestimation of
the volume of water (particularly in the Atlantic coast of the Iberian peninsula) as it
assumes that there is always high water. It would be useful to clearly mention and
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discuss this point.

Authors: This is another valid point from the reviewer and we have added a discussion
in the revision. It is true that we consider the temporal evolution of only the meteorolog-
ical tide during the event and not of the astronomical one. Given the coupling between
tide and extreme weather is stochastic we cannot predict on which phase of the daily
tidal cycle the storm will occur, so we made the assumption of constant tidal level. This
in effect implies that the peaks of the meteorological and astronomic tide will coincide,
a factor which can potentially result in overestimations. A secondary overestimation
factor is the fact that the tide remains constant during the whole event, but this is minor
since most of the flooding takes place during the short period that the hydrograph is
near its peak. Such issues are the result of the transition from static to more dynamic
inundation approaches and a dedicated paragraph has been added in the discussion
of the revision.

5. If lunderstand correctly from Fig. 1b the tide gauge used for the Mediterranean coast
of the Iberian Peninsula is not located in the Iberian Peninsula (seems to be in Africa,
on Spanish territory) and may not be the most representative one for the Mediterranean
coast as it is located next to the strait and could be affected by currents? Why didn’t
the authors use other tide gauges from e.g. Barcelona or Valencia? In the same figure,
for the sake of completeness, it might also be useful to include in the caption that red
dots represent tide gauges.

Authors: The comment is fair but the tide gauge selection was an inevitable artefact
of data availability during the time of the study. The Ceuta station was the closest to
the Mediterranean Spanish coast, among the Spanish tide gauges available from the
UHSLC dataset (see also:Aahttps://uhsic.soest.hawaii.edu/datainfo/). For example the
tide gauges from Barcelona or Valencia suggested by the reviewer were not available
in the UHSLC dataset. While some contamination from Atlantic tidal currents is likely,
we believe that it does not have a discernible effect on the analysis.A3
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6. Based on the figures (e.g. fig.4) it seems to me that the highest differences between
SRTM and Lidar appear along the barrier islands, mostly in areas that is actually water
and where the two datasets do not perfectly overlap. In this context, it might well be that
the reported bias and error are overestimated, as the water and the areas of overlap
could (should?) be easily masked out. | am not necessarily suggesting that the authors
should repeat the calculation but if what | am suggesting is correct, they should discuss
this point in the manuscript as | assume that a comparison of the two DEMs should
include masking out the water surfaces (while also ensuring that the extent of the two
datasets is exactly the same, i.e. that they are co-registered and overlap “completely”).

Authors: The LIDAR data from Ria Formosa include only sub-aerial areas as the sen-
sor used could not collect bathymetric data. So both datasets exclude the submerged
areas, and the same applies for the patches shown Figure 4. Maybe the maps gave the
reviewer the impression that submerged parts are included, because of the rather com-
plex Ria Formosa topography.Aa Moreover, as it can be seen from the coastal profile
comparison of Figure A1, the difference could be attributed to the fact that nearshore
SRTM cells have, in many cases, values that converge faster to zero compared to the
LIDAR values for cells close to or adjacent to the sea. This in turn could be attributed
to the aggregation/interpolation process used within the SRTM dataset. In any case,
all necessary steps have been taken to ensure the complete alignment and overlap of
the two datasets.Ad

7. Two minor comments about the figures: In figure 5 the default lines cannot be clearly
seen as they coincide with others. Also, figure A1 leaves the impression that the SRTM
includes non-integer values (e.g. A1f). Might there be something wrong there, or have
the authors performed some type of interpolation, or did they use one of the newer
versions which include non-integer values? If the latter is correct, they should cite
correctly which version they used. Also, the x-axis is missing numbering

Authors: We have improved all figures according to both reviewers’ suggestions. We
have added dashed lines in Fig 5 and x ticks in Fig A1. As the reviewer correctly
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guesses, the decimal number occur from interpolations being part of the resampling
process from the native SRTM scale to the scale needed by LISCOAST cells (100.0 m
x 100.0 m).

8. A suggestion - | do not want to be pedantic but "large scale" is actually "small area"
or local (because 1:10 scale is larger than 1:100). | am aware that the term is widely
used in the context that the authors use it but | would suggest to change this to e.g.
"broad scale", "global scale" or "large area" as suggested in some other journal.

Authors: We understand the reviewer’s point but we hope that he/she agrees that this
is not an important issue, as long as ‘large-scale’ is properly defined in the beginning
of the paper. In our case we clearly state that the work focusses on continental and
global scale analyses and if we switch from ‘large’ to ‘global’ we are concerned that
we will be excluding ‘continental’ which is also a scale considered by LISCOAST. Also
large-scale is a term commonly used in literature and for that reason we decided to
keep it. Still we will be happy to change in case the editor and the reviewer insist.

Interactive comment on Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-
2018-127, 2018.
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