floodX: Urban flash flood experiments... Authors’ replies to RC1 comments

AUTHORS’ REPLIES TO RC2 COMMENTS

Replies to general comments

Authors:

We thank the reviewer for their time and effort, and for the many valid points that were raised
in the detailed manuscript comments. The manuscript and data has been changed accordingly
and is thereby greatly improved for clarity and reuse.

RC2.a

Authors:

First, the authors do not demonstrate the real usefulness of the produced data. They do neither
show comparisons between measured and simulated data, nor try to use the additional
proposed data (temperature or films). No attempt of surface velocity retrieval through PIV
methods based on films is for instance proposed.

The main purpose of the study was to generate good-quality data sets that could support the
development of flood model calibration tools in a broader sense, including data collection
methods such as Particle Image Velocimetry (PIV). Given that the scope of ESSD excludes
interpretation of the data, we constrained ourselves to citing literature that illustrates the
potential applications and usefulness of the data (for example, Le Boursicaud et al., 2016).
While PIV analysis of the data is currently underway and could technically be included in the
manuscript, we understand on the basis of the guidelines that this would distract from the
data that is being presented and transcend the scope of the paper.

RC2.b

Authors:

17.07.2017

Second, the authors are honest, revealing the limits and uncertainties affecting their database.
They often go too much into the details in describing these uncertainties or errors. Some
described errors are basic - time shifts between sensors, sensitivity of the measurements to
temperature and even perturbations due to external elements (such as pedestrians perturbing
radar measurements). Some of these errors should be avoided if possible during the
experiments, other should be filtered out during data processing. The critical analysis of data
sets left to the users should be limited. The users should be able to download what can be
considered as high quality data. Some sentences are worrying in the text : "The offsets were
only determined for the last two days (, since the experiments conducted previously were not
judged to be of sufficient quality...", suggesting that the data set contains data of highly
variable quality and that the authors let the users make their own selection. This is not really
acceptable and compatible with the quality requirements of the data sets presented in ESS.

In the original manuscript, the data was documented in a way that users who desire to use the
full raw data were informed of all known limitations, even the issues that were amended by
preprocessing. Thanks to the reviewers’ comments, we have realized that the goal of ESSD
publications is to present high-quality data rather than the detailed data collection process.
We have reorganized and reprocessed the data, and will publish two high-quality versions of
the data, each having a designated quality standard and area of application: flood monitoring
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research and flood model calibration research. In this spirit, the elementary and overly
technical descriptions of challenges have been removed from the manuscript to the
supplementary material. Information that is not relevant to the two high-quality data sets has
been removed from the paper.

RC2.c

Authors:

Third, the experimental setting is relatively impressive (volume, surface) but represents an
extremely simple system : one single manhole. | have some doubts that such a simple
experiment provides original and new data sets to test and calibrate urban flood simulation
models. At least this should be illustrated in the manuscript.

We recognize that the description of the experimental layout is not made clear in the
manuscript, and we have therefore replaced Figure 1 with a 3D computer rendering of the
facility (see reply to comment RC2.4). In the new figure, the features of the setup are more
evident (sewer inlets, manholes, multiple pipes, open channels, and ponds). The experimental
setup was designed so that principal phenomena characteristic of urban floods, such as
manhole surcharging, street curb flow, and basement flooding, would be simulated despite the
restricted facility size.

RC2.3

Authors:

Finally, the figures in the manuscript are hardly readable and should be significantly improved.

The figures have been improved to increase readability and captions edited to be more
descriptive.

Replies to specific comments

These replies address the comments made in the supplement uploaded by the reviewer. The margin
notes on the left indicate where the reviewer comment was made in the original manuscript.

RC2.1

Authors:

17.07.2017

Is really the roughness a dominant factor? Topography and road network geometry are
certainly factors of primary importance.

The statement was made in the context of urban flood model calibration. According to the
study referenced (Hunter et al, 2008), roughness is a dominant factor in flood models for
which topography/building data is of sufficient quality (the study uses a 2 meter resolution
DEM modified to include buildings and curbs). Also, with regards to model calibration,
roughness is usually regarded as a parameter that has to be calibrated whereas
topography/road network/ building footprints are used to create the model layout and are
often assumed to be correct. Besides surface roughness, other model parameters will also be
able to be calibrated, e.g. weir and manhole discharge coefficients, pipe roughness.
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Changes:

No changes were made.

RC2.2

This should be somehow illustrated in the manuscript.

Authors: We understand the concern of the reviewer but we have intentionally omitted such data

Changes:

17.07.2017

analyses (currently ongoing) from the manuscript. According to the ESSD Aims and Scope
statement, “Articles in the data section may pertain to the planning, instrumentation, and
execution of experiments or collection of data. Any interpretation of data is outside the scope
of regular articles.” (http://www.earth-system-science-

data.net/about/aims and scope.html). Given that the flood measurement concepts
mentioned are non-standard transformations of the data, we judge them to be outside the
scope of the article.

According to the ESSD review criteria, “It should be plausible that the data, alone or in
combination with other data sets, can be used in future interpretations, for the comparison to
model output or to verify other experiments or observations.” (http://www.earth-system-
science-data.net/peer review/review criteria.html). We argue that, on the basis of the
literature cited (Le Boursicaud et al., 2016; Dramais et al., 2011) and the extensive
documentation of the experiments, the collected images can plausibly be used for developing
novel flood monitoring methods. The use of robust temperature sensors for flood monitoring
is arguably less plausible, since there is no guarantee that (storm)water temperature and air
temperature differ.

The temperature data collected at one of the manhole openings is not presented in the
manuscript anymore as a novel data type for flood monitoring.


http://www.earth-system-science-data.net/about/aims_and_scope.html
http://www.earth-system-science-data.net/about/aims_and_scope.html
http://www.earth-system-science-data.net/peer_review/review_criteria.html
http://www.earth-system-science-data.net/peer_review/review_criteria.html
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RC2.3  The main questions are not related to the models but to their implementation. Data are also
often available now as mentioned by the authors (pictures, films, post-event surveys), but
hardly valuable in real-time.

Authors: Indeed, the models and raw data are often available, but assimilation of the data to enhance
model performance is still an issue. The developments that could be made possible (we cannot
prove it in the manuscript, but it is very plausible) thanks to the floodX dataset are precisely
methods for (i) automatically interpreting image/sensor data into information consistent with
model variables and (ii) assimilating the data into the model to improve predictive power.
These two goals have been now listed explicitly in the introduction and in a new section.

Changes: These two goals have been now added explicitly to the introduction of the manuscript:

In summary, the floodX data will be used for two distinct but related areas of urban flood research: (i)
automatic interpretation of image data into useful information for flood monitoring and model
validation, and (ii) development of flood model calibration methods with overland flow data to improve
the predictive power of the models.

The potential applications of the data are now presented in the revised manuscript in a new
section (section 7):

Monitoring data for historic urban pluvial floods is typically limited to the (underground) drainage
network because most sensors are designed specifically for that setting. Overland flow and
accumulation is of much more interest than the drainage network when modelling urban pluvial floods,
but the lack of suitable sensors means that flood hydrologists must often calibrate and validate their
models with very limited or partial information. The data collected in the floodX project will be used to
develop and investigate both image-based flood monitoring methods and flood model calibration
schemes that can assimilate non-standard overland flow data. The tools developed in these two lines of
research are necessary for using social media images and surveillance videos from real flood events to
create more reliable flood models.

A trove of overland flow information lies in existing surveillance infrastructure and social media in the
form of images and videos. With appropriate processing methods, flow and water depth could be
automatically estimated from these data, and the floodX datasets' provide an opportunity to research
such methods. For example, the measurement of shallow overland flows with Large Scale Particle Image
Velocimetry could be investigated in channel c3 with the two cameras and two radar systems (Figure 1).
For the moment, LSPIV has been investigated in urban settings only for large flows and without direct
validation data (Guillén et al., 2017; Perks et al., 2016), or for seeded flows (Branisavljevi¢ and
Prodanovi¢, 2006). Another example is the use of deep learning to estimate flood water levels through
semantic scene interpretation, e.g. by interpreting the immersion level of objects of known dimensions
in snapshots and videos (Figure 2).

! floodX Preprocessed Monitoring Data, floodX Flooding Videos, floodX Flooding Images
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2016-10-06 13:52:51

Figure 1: View from camera CAM2 in which channel c3 is visible, as well as the scaffolding holding two
radar-based flow measurement systems. The same channel is also visible from camera CAM3.

Figure 2: View from camera CAM1 in which a bicycle is visible in the flood water behind the dam.
Deep learning could make it possible to automatically estimate the water level from such an image.
An ultrasonic sensor above the water and a pressure sensor in manhole m1 provide water level data.

The floodX data can also be used for urban pluvial flood model calibration research since the flood
monitoring setup was contained within a hydraulic system comparable to an urban catchment. Thanks
to this unique setup and the subset of calibration-quality data®, it will be possible to test model
calibration concepts capable of assimilating the overland flooding data delivered by the novel
monitoring methods. The specific questions one may need to address are, for example, the choice of
appropriate objective functions and of an appropriate weighting strategy.

In summary, the research made possible by the floodX data will both contribute to urban flood
monitoring innovation and improve the reliability of urban flood modelling, thereby increasing the
effectiveness of urban flood management services, such as flood forecasting, response, and risk
management.

? floodX Preprocessed Calibration Data
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Page 3 RC2.4  The drainage system, manholes and constructions are not really visible on this picture.

Line 6 Authors: Following a similar comment from reviewer 3, the figure has been replaced with a computer

rendering of the setup in which the drainage system, manholes, and constructions are visible,
along with arrows indicating flow direction.

Changes: The following figure has replaced Figure 1:

Components Sensors types
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Figure 1: Computer rendering of the floodable area of the flood facility, illustrating main hydraulic flows on the surface (blue arrows),
and in pipes (red arrows). The labels indicate major hydraulic components and the placement of sensors, with the IPC labels indicating
what component is in the centre of each camera view.
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RC2.5 Not very clear. Explain what has been difficult.
Authors: The manuscript now explains the cause of the measurement challenges.

Changes: The following sentence has been adapted (section 2):

The measurement of flow at the inlet and outlet pipes of the system (p1 and p6, Error! Reference
source not found.) was a challenge because of the non-laminar flow conditions caused by a turn in the
pipe or the presence of valve v4, respectively. For this reason, the flow meters were installed in specially
designed pipe extensions as documented in the supplementary material.

RC2.6 Not very clear, a little too schematic. It seems that the model includes one single pipe and one
single manhole according to this figure which is very simplified if compared to "real" urban
flood situations.

Authors: Figure 2 has been adapted to make it easier to read. In combination with Figure 1, where the
same style has been used, the readers will now be able to visualize the experimental setup.

Changes: Figure 2 has been adapted in the following manner: the same symbols, colors, and line styles
are used as in Figure 1; manhole openings and orifices are indicated differently to make them
more visible, overland flow channels are included.
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Figure 2: Schematic representation of hydraulic network, including the labels of the main hydraulic components and the locations of

various sensor types.
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RC2.7 The 2-dimensional (xy) features of urban floods is not represented here.

Authors: Two-dimensional information of the experimental setup can be found in the floodX
documentation package (layout of facility, elevation data).

Regarding information about 2D flow, one of the cameras (CAM4) is directed at channel c4.
This channel is sufficiently wide so that flow can spread out in two dimensions (contrarily to
other channels for which flow is constrained in one direction). Thanks to the radar systems
installed in channel c3 right before channel c4, the flow in channel c4 can be known precisely.

Changes: No changes were made to the manuscript.

RC2.8 | am wondering if this description is really useful...

Authors: The nomenclature description has been removed from the manuscript (similar point raised by
Reviewer 3). It is available in the supplementary material provided with the paper and in the
floodX Documentation package.

Changes: The nomenclature of data sources has been moved to the supplementary material.

RC2.9 already described

Authors: Thank you for pointing this out.

Changes: The redundancy has been amended.

RC2.10 ifthe valve v2 is closed than the simulated system is reduced to a direct overflow over a plane
area combined with a single manhole overflow... What can we really learn about urban
floodings based on this very simplified experiment.

Authors: The system is not limited to one pipe, one manhole, and one surface runoff but includes
multiple pipes and surface flows, as well as ponding, three weirs, and basement flooding. The
experiment is more clearly presented in the revised manuscript.

Changes: The presentation of the experimental setup has been made clearer in the manuscript.
Specifically, we have improved Figure 1 and Figure 2 as described above. Minor changes were
made to the description of the hydraulic network in section 2 as well.

RC2.11 this command refers to the program used to handle the measured data. Impossible to
understand for the readers.

Authors: The authors acknowledge the reviewer’s comment. Also reacting to similar comments from

reviewers 2 and 3, the data organization has been updated to make reuse simpler: “floodX
dataset” has been divided into three datasets: 1) raw data and processing code, 2) clean, high-

17.07.2017 8
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quality data to be used for model calibration research, 3) clean data, high-quality data to be
used for new flood monitoring methods research. Indeed, the typical user is not expected to
have to process the code themselves.

Changes: The sentence has been removed. Data is now organized in such a way that users of the data do
not need to come into contact with the processing code.

RC2.12 Not if the inflow is automatically controlled.
Authors: Inflow could unfortunately not be controlled automatically.

Changes: Slight modification to the following sentence (section 4.2, page 5):

e The valve controlling the inflow to the system had to be controlled manually and therefore the

flow commands had to be simply defined.

RC2.13 how where the volumes and discharges selected ? Empirically or based on the capacities of the
components of the system ?

Authors: The volumes and discharges were chosen based on the dynamics of the system, i.e. in order to
produce flood phenomena of interest: manhole overflow, pond spillage, basement flooding.
Empirical tests were carried to determine what hydrographs produced which phenomena.

Changes: The following sentence was rephrased to make the design criteria and procedure clearer:

The hydrographs of the flood events were defined through trial and error to produce a range of system
responses (e.g., occurrence of dam overflow, flooding in basement).

RC2.14 Does this has any effect on the response of the system ? Evaporation is certainly limited.

Authors: This does not affect the response of the system, but could possibly have an important effect on
image-based flood measurement techniques (e.g. PIV). This question is one that is being
addressed with ongoing research with the floodX data.

Changes: No changes made.

RC2.15 | do not understand what the authors mean here.
Authors: This comment is linked to the comment at line 9 regarding the definition of flood hydrographs.

Changes: Refer to reply to comment RC2.13 (page 6, line 9).

17.07.2017 9
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RC2.16 Experiments considered as not satisfactory could also as well have been removed from the data
set.

Authors: Based on this comment and comments from reviewer 3, we now define two data quality
standards: calibration quality and monitoring quality. Experiments that do not meet these
standards are tagged as such and removed from the final data sets.

Changes: In Section 4.3 (Pages 5 and 6 in the revised version of the manuscript), the text regarding data
quality has been revised as follows:

The experiments conducted produced data with varying degrees of quality. Three levels of experiment
data quality have been defined in order to facilitate reuse of the data:

e Insufficient quality experiments have issues with sensor performance and experimental layout.
These experiments are omitted from the preprocessed data and from the manuscript. However,
they are still available in the raw data and documented in the metadata.

e Monitoring quality experiments provide data that can be used for investigating novel flood
monitoring approaches. The data provided is correct but the hydraulic system (e.g. valve
opening) is not necessarily the same between experiments.

e (Calibration quality experiments are a subset of the monitoring quality experiments and can be
used to calibrate and validate urban flooding and drainage models. The hydraulic system is the
same for each experiment, only the hydrograph differs.

Each experiment has been tagged according to its level of quality in the experiment metadata file, which
can be found in the floodX Raw Data, Metadata, and Preprocessing Code package (doi:
10.5281/zenodo.830505). Datasets for both experiment subsets (monitoring or calibration) have been
exported to distinct data packages’.

RC2.17 Did the authors not try to analyse the videos (PIV) ? If not, why and what is the usefulness of
these videos.

Authors: Please refer to the answer to comment RC2.2 (page 2, line 18).

RC2.18 A very technical comment. The readers are not necessary interrested in the technical problems
or limitations. What is important is the final dataset.

Authors: See reply to following comment RC2.19 (page 7 line 12).

® floodX Preprocessed Monitoring Data (doi: 10.5281/zenodo.830511) and floodX Preprocessed Calibration Data
(doi: 10.5281/zenodo.830513)
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RC2.19 Far too technical description, refering to methods (OCR...) that are not familiar for most
readers. The authors must either remain simple summarising the principles or give some more
details and illustrations of the methods.

Authors: We now understand that the description is too technical for the typical reader.

Changes: The description OCR has been removed from the manuscript and moved to the supplementary
material. OCR is now only briefly mentioned in the manuscript (section 4.4):

In order to reach higher sampling rates for certain sensors, images and videos of the sensor displays
were made and analysed with optical character recognition (OCR)*.

RC2.20 Useless level of detail.
Authors: The authors agree with the reviewer.

Changes: The level of detail has been reduced to a minimum and the information has been moved to the
readme of the metadata files.

The following transformations were applied to preprocess the data: consolidation of multiple data files,
chronological sorting, reformatting of date, time, and null values, correction of temporal offsets,
removal of extreme and impossible values, and segmentation of data into a separate file for each
experiment.

RC2.21 All these treatments are common treatments to provide high quality data sets. It is useless to
describe them with such details.

Authors: See answer to comment RC2.20 (page 7, line 17).

RC2.22 Strange recommendation of data viewing and processing software....
Authors: The authors agree with the reviewer.

Changes: The referral to the (open source) software has been removed.

* floodX Data Logger Images (doi: 10.5281/zen0do.830507) and floodX Data Logger Videos (doi:
10.5281/zenodo.830504)
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RC2.23

Authors:

Changes:

The legends are much too small. Please increase. These graphics can be of little use for the
readers. Moreover, these graphics should be commented to illustrate the usefulness of the data
set.

The authors agree with the reviewer that the utility of this figure is questionable.

This figure has been removed.

RC2.24

Authors:

Changes:

The aim of ess is to present good-quality dataset. The questions related to data filtering and
correction should be described and solved.

The data has been cleaned and/or documented to a level that makes it usable by anyone
interested in using the data sets. The further improvements suggested in the first version of
the manuscript are noncompulsory and therefore were removed.

The section has been revised to remove the suggestions.

RC2.25

Authors:

Changes:

This is a very standard question that the authors have to solve and not share with the readers
and the future users of their database.

The information about temporal offsets has been moved to the documentation package and
removed from the manuscript. The information is also directly included with the video data.

The information about temporal offsets has been moved to the documentation package and
removed from the manuscript.

RC2.26

Authors:

Again, this is a very trivial problem that has to be solved during the experiment.

The authors agree with the reviewer. See reply to the comment RC2.25 (page 8, line 14).

RC2.27

Authors:

Changes:

If the data is considered of bad quality, it should not be provided in the dataset !!!!

With the differentiated quality levels introduced in the revised version of the manuscript (see
reply to comment RC2.16 (page 6, line 19), it now makes sense to determine this information
for previous experiments as well. The offsets have been estimated for remaining experiments
and provided with flooding videos package.

The sentence has been removed since the offsets are now determined for all videos.

RC2.28

Authors:

If it has been moved, its name could have been changed...

The reviewer’s suggestion is justified but the initially submitted version uses precisely the same
logic: at the new location, the sensor received a different name. In this way the data from the

17.07.2017 12
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two locations is completely distinct. However, since data from this sensor is no longer included
in the final data sets, this information is no longer required in the manuscript.

Changes: The sentence has been removed.

RC2.29 Could this be verified rather than only hypothesized

Authors: This hypothesis is made on the basis of the sensor user manual which states that the ultrasonic
distance measurement is corrected with an internal temperature sensor. Since the
measurement is local, the correction can be erroneous if there is a temperature difference
over the air gap of the measurement.

Changes: The background information for this hypothesis has been added to the script in section 5.2.1:

During periods in which the dam is empty, a drift of up to 7 mm in the sensor measurement can be
noticed (Error! Reference source not found.). These ultrasonic sensors use the speed of sound, which is
temperature-dependent, to estimate distance. The drift is possibly linked to direct solar radiation on the
sensor body, which would raise the internal temperature of the sensor and cause it to overestimate the
ambient air temperature for which there is a compensation.

RC2.30 | do not understand what we should look at. What does this figure represent (successive filling
and emptying ?). Where is the drift ? What do the red circles show ?

Authors: We agree that the figure was not clear.

Changes: The legend of the figure has been made more descriptive and the clarity of the figure has been
improved.
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Figure 3: Water level behind dam s3 measured by ultrasonic sensor s3_h_us maxbotix. The measured level in absence of
water can be seen varying over time. At 14:30 (rectangle to the right), the level is lower than at 13:00 (rectangle to the left).
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RC2.31 Also unclear...

Authors: The data logger did not allow negative water values, so even if drift was present in the
measurement it would not always be visible in the data. We considered that this information
was too technical for the purpose of the paper.

Changes: The sentence has been removed from the manuscript.

RC2.32 Why did people walk in front of the radar. Were the experiments not conducted without
interventions ?

Authors: People did not walk in front of the radar but near it. If no flow was present, then even nearby
movement could be interpreted as flow. This highlights a weakness of radar for measuring flow
over urban surfaces. The experiments were conducted without interventions to the setup, but
movement within the flood facility was allowed to monitor data collection and experiment
progress.

Changes: The description of the data anomaly is described more clearly now. Additionally, these outliers
are now removed from the final datasets during preprocessing. The sentences now read:

In the absence of flow and when a person walked near the measurement location, this sensor produced
flow estimations. These false measurements have been removed from the datasets. When flow is
present, the passage of people on the crossing does not appear to effect the measurement.

RC2.33 Again, the authors should not share all their implementation difficulties with the reader (it is
not the objective of ees) but provide good quality and useful datasets.

Authors: Similar suggestions were made by reviewer 3, so the manuscript was amended to focus less on
technicalities and more on the published data.

Changes: The data from the radars have been cleaned to remove the disturbances caused by people
passing by (see reply to previous comment). The paragraph referred to by the reviewer is
understandably not fitting to the purpose of the manuscript and has been removed.

RC2.34 Useless details.
Authors: The authors agree with the reviewer.

Changes: The useless details have been removed from the manuscript.
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RC2.35 That is really problematic ! Any explanation for this leakage ?

Authors: This problem was also highlighted by reviewer 3. We concluded that the main reason for
discharge differences between pipes pl and p6 had to be coming from the discharge
measurement in pipe p6. The possibility of leaks is not plausible because the volumes involved
are too large. The discharge measurement in pipe p1 is judged accurate because it is confirmed
by the measurement in pipe p3 and because the measurement conditions in pipes p1 and p3
are much better than in pipe p6. The measurement in pipe p6 was highly constrained because
of the facility layout, and despite having installed additional piping, the stabilization distance
before and after the measurement was not ideal. Reinforcing this conclusion is the discovery
of blatant measurement errors in the discharge data of pipe p6.

Changes: The discharge data measured in pipe p6 has been removed from the preprocessed datasets but
was left in the raw data. Because of this decision, the description of the issue has been
shortened and mentioned in the context of “Data omitted from the datasets”:

Over all experiments, the discharge measured by the ultrasonic discharge sensor p6_q_us_nivus at the
facility outlet deviates substantially from the discharge measured at the inlet of the flood facility in pipe
pl. Different hypotheses to explain the volume differences were brought forward, such as residual
water in the system and pipe leaks, but investigation of the data and the facility plans led to the
conclusion that such factors could not fully explain the discrepancy. The only remaining explanation is
that the constrained measurement conditions, especially the short stabilization distance before and
after the sensor, the presence of a valve at the end of the pipe, and the frequent changes between full
and partially filled pipe, caused the measurement to be erroneous. This conclusion is corroborated by
the discovery of artefacts in the discharge data. Since the volume differences are larger than the
expected measurement error for the technology (DWA, 2011), the data was judged to be of insufficient
quality and, therefore, was removed from the datasets.

RC2.36 This does not explain losses

Authors: This does not explain overall water loss (measured over multiple experiments), but it does
explain water loss or gain between individual experiments.

Changes: No action was taken

RC2.37 The lack of explanation and of control of a basic aspect of the experiment (water balance) is
not satisfactory at all.

Authors: The authors agree with the reviewer’'s comment. Please refer to the reply to comment RC2.35
(page 11, line 15).

17.07.2017 15




Page 12
Line 19

Page 14
Line 13

Page 14
Line 14

Page 14
Line 16

Page 14
Line 17

Page 14
Line 19

floodX: Urban flash flood experiments... Authors’ replies to RC1 comments

RC2.38 The experiment does not appear complex at all...

Authors: We experienced the experiment as complex because of the diversity of sensors, the size of the
system, and short experimentation time. However, perhaps the experiment would have been
straightforward for more experienced researchers.

Changes: We have removed the qualifier.

RC2.39 It is nevertheless not shown how the measurements of the sensor can be combined to better
measure and understand an urban flood. This is the main challenge.

Authors: Please refer to the answer of RC2.2 (page 2, line 18).

RC2.40 This is not demonstrated at all.

Authors: Please refer to the answer to RC2.2 (page 2, line 18). According to ESSD review criteria, “It
should be plausible that the data, alone or in combination with other data sets, can be used in
future interpretations, for the comparison to model output or to verify other experiments or
observations.” (http://www.earth-system-science-data.net/peer review/review criteria.html)
Based on these directives, we understand that the demonstration of data’s potential lies in the
realm of data interpretation and is outside the scope of ESSD data articles , and are therefore
not included in this manuscript.

RC2.41 The authors should have tested this aspect before submitting a manuscript.

Authors: See reply to previous comment RC2.40 (page 14, line 14).

RC2.42 This is absolutely not illustrated...

Authors: We agree with the reviewer’s comment since the manuscript did not discuss temperature-
based flooding detection in the text.

Changes: The manuscript has been edited to remove this application of the data, since it is not
completely plausible that it is possible.

RC2.43 The authors should also give an example of how their dataset can help calibrating urban flood
models.

Authors: Please refer to the answer to RC2.2 (page 2, line 18).
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