Dear Editors NHESS,

Dear Rosita, Alejandro, Monserrat, Oscar, Felipe and Jorge,

| believe that the content of this paper is pertinent for publication in NHESS. Some of the results may
have implications for disaster risk management. However, due to the disorganized structure of the paper
and imprecisions, significant revisions are necessary to proceed with the next steps in publishing this

work.

In terms of scientific merit, the article does not introduce new methods for seismic risk assessment.
Novelty is a primary criterion for a manuscript to be published in a scientific journal. Although the article
lacks novelty, it does present unique results on the seismic risk faced by the San Antonio study area in
Chile, an important economic center in the country. However, these results need to be presented in a

different manner to convincingly convey their relevance to readers.

I have some comments that may help enhance the quality of the article. If the authors accept my
suggestions, profound modifications in the paper's structure will be necessary. | hope that responses to
most of my comments can be incorporated into a new version of this paper. If they are not, in my opinion,

the study should not be considered for publication in NHESS.

1. MAJOR STRUCTURAL COMMENTS.

1.1. Software and data availability
1.1.1. Naming the software, referencing it. As a reviewer, | am naturally interested in examining
the proposed "tool" mentioned by the authors in the paper, along with its advantages and
limitations in comparison to other existing tools that may offer similar capabilities.
Surprisingly, the name of this tool is not provided in the submitted manuscript, and I am

curious about the reason behind this omission.

In my investigation, I visited the author's affiliation websites and discovered that the authors
are currently involved in the Disaster Research Workflow (DRW) project. The project is
described as "a computational platform focused on the simulation of natural hazards, such
as earthquakes and tsunamis, and their possible consequences." I suspect that DRW is the
tool referred to by the authors. Therefore, I am inquiring whether there are any conflicts
preventing its mention and, more importantly, referencing in the text. I kindly request the

authors to provide an explanation for this significant omission.



1.1.2.

Regardless of whether DRW is the actual name of the tool or not, the specific name and
bibliographic reference of this tool must be included in the updated version of the
manuscript. According to the NHESS journal policy, software should be clearly referenced
to assess the veracity and reproducibility of the work not only by reviewers but also by
future readers. Therefore, I request the authors to document the software in the main text,
at the end of the manuscript (Section: Code and data availability), and in the References
section, ideally including a registered DOI. Alternatively, the authors may provide a
temporal review link or an open-source repository (e.g., GitHub, GitLab) in the updated
manuscript, with the condition that the software will have a fixed registered version (with
a DOI) in the future, before the publication of the journal paper, and will be part of the

supplementary material if the manuscript is accepted.

The authors should note that the coding language and platforms used should be open-
source. If not, a statement should be provided explaining the current circumstances of the
software. This information is crucial for the NHESS Journal to adhere to FAIR (Findable,

Accessible, Interoperable, and Reusable) principles."”

Datasets: Additionally, besides the software, and in order to fulfil the FAIR principles,
datasets that are used as inputs in the computations should be also made available to the
future readers to reproduce the results. These datasets are at least: the stochastic seismic

catalogue, and the diverse exposure models (the baseline one and the counterfactuals).

1.1.2.1. Regarding the stochastic seismic catalogue: the authors are encouraged to state in an

updated version of the manuscript if the generation of such a catalogue is a fully
original milestone of their study. If so, it must be provided as supplementary material.
Or, in the contrary, if it was already generated by previous studies (e.g. Ferrario et al.,

2022). Please clarify and cite other existing studies if needed.

1.1.2.2. Regarding the exposure models: please note that I am not suggesting that raw and

1.1.3.

confidential cadastral datasets are provided as supplementary material. The exposure
models that should be provided as supplementary data should be solely expressed in
terms of the HAZUS classification scheme and in the required data formats to ensure
reproducibility. Moreover, the aggregation area for this exposure model should be, in

the best case, the same one reported in the paper.

In the submitted version of the paper, it is unclear whether the "models" (i.e., mathematical

expressions and workflows) encapsulated in the mentioned tool were originally proposed



by the authors or are existing, conventional approaches that have been reused. The text
lacks clarity in this regard. The way Section 2 is written creates the incorrect impression
that the conventional mathematical formulations presented therein are part of a completely
new method, which, to my understanding, is not accurate. As these approaches already exist
and were only slightly modified or adapted in the submitted paper, it is crucial that the
authors appropriately cite the studies that initially proposed such approaches. Additionally,
there is a notable absence of citations to several state-of-the-art studies in probabilistic

seismic risk, such as those conducted by the GEM foundation.

1.2. Relocation of some text

1.2.1.

1.2.2.

The Introduction is presented in a quite disorganised manner. The order of presentation of
the paragraphs #2, #3 and #4 of the Introduction is counterintuitive. Lines 19-24 mention
at a quite early stage the application of the proposed approach (authors call it a “model” or
“tool”) to a particular study area (San Antonio). This idea was already written in the
abstract, and is therein (at a very prompt instance) presented without having provided a
proper theoretical background beforehand. In the same way, Lines 33- 41 mention for the
first time that a ool is proposed, but without having provided the motivation or state of the
art beforehand. Such a background is actually presented later, in the next paragraph (lines
42-55). Therefore, these lines should be used to describe the state of the art as well as the
motivation to then present the need of having developed a “tool” at an easier stage, and
lastly, its application to a real case study. Having said that, the suggested ordering would
then imply to swap these paragraphs (I use the current numeration) as follows: paragraph
#1, #4, #3, #5, #2, #6. Please note the resultant connection between #1 and #4. I do believe
that this new ordering will significantly improve the overall quality of the Introduction and

will provide a much smother reading experience to the reader.

The fact that the content presented in the three sub-sections 2.1, 2.2, 2.3 are located within
Section 2 is clearly and once again showing the disorganised structure of the submitted
manuscript. The content within these sections should be relocated. Section 2 is intended to
comprise generic methodological approaches (“Seismic risk methodology™). Therefore, it
results counterintuitive that these 3 sub-sections, which provide quite detailed information,
explicitly tailored for the target study area (San Antonio), namely, 2.1 (exposure model),
2.2 (synthetic earthquake catalogue), and 2.3 (generation of ground motion fields) are not
part of Section 3 “Case study San Antonio city”. Hence, I suggest that the content of these
three sections (2.1-2.3), where details about the area of study are given, are correspondingly

moved to Section 3.



1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

The previous redesign will also require the authors to ensure that Section 2 remains a purely
methodological chapter, independent of the study area, as indicated by the selected title,
without mixing it with the application to a specific study area. However, the authors should
explicitly state what constitutes the true novelty in this "methodology," independent of any
study area, or if it is simply an extension of the PBEE to a building portfolio, which is also
not novel. Therefore, I kindly suggest that the authors modify the title of Section 2. The
new title should either highlight the originality of the method (if applicable) or clarify if it

is more of an application of an existing one.

Accounting for the former suggestions, Section 3 should be renamed as: “Counterfactual

risk analysis: an application to the city of San Antonio, Chile” or something similar.

Aligned with the former proposed modifications, Figure 9 should be part of the new sub-
section “3.1 Synthetic earthquake catalogue applied to San Antonio” (or similar). Thus,
details related (Lines 304-309) should be also relocated (see next comment). This new
proposed order follows the workflow of Fig 1 where the hazard part comes first than the
exposure. Thus, this would imply Sect 3.2 to be “Exposure model”. This one should
comprise two renamed sub-sub-sections: “3.2.1. Baseline exposure model”, and “3.2.2.
Counterfactuals in the exposure component” (or similar). It is very important to point out
that the counterfactuals belong only with the exposure and that these assumptions are

naturally propagated through the vulnerability analysis.

I strongly encourage the authors to follow the same ordering of the workflow proposed in

figure 1, when presenting each component. This is not respected in the text. I guess that

such an ordering will naturally be expected by any reader. Therefore, I suggest the authors
to stick to it to provide a better reading experience than the current one. For instance,_it
results counterintuitive that the seismic catalogue is the first step mentioned in the
workflow, but Figure 9 (that display that step) is the latest one presented and only within
Section 4. “Counterfactual risk analysis”. Hence, in my opinion, lines 304-309, and Fig. 9
should be relocated to an earlier section (i.e. where the stochastic seismic catalogue and the

simulation of the ground motion fields). Please see comment 1.2.5.

According to the former suggestions (i.e. comment 1.2.4), section 4 “Counterfactual risk

analysis” should be renamed as “Results” or something similar.



1.3. Presentation of figures and tables

As a general comment, figures and tables should always be self-explanatories with proper captions,

legends and headers. Moreover, the figures should be designed for colour-blind people, with stronger

contrasts among the selected colours. These simple conditions were not fulfilled in the submitted version

of the manuscript.

1.3.1.

1.3.2.

For example, I consider that figure 5, and 6 should be represented following another colour
scale. There are several web-sites and apps where the authors can check out for a colour-

blind compliance.

The captions of the figures are in most of the cases simply too short. As a general rule, all
of the figures should have sufficiently self-explanatory captions to be clearly understood
standalone. Therefore, I strongly suggest the authors to please revise all of the figures’
captions by asking themselves if each individual figure can be understood from the sole
graphical and textual information provided. Please, cross-reference some information if
needed to avoid being repetitive. For instance, when some figures are made up with
acronyms (e.g. Fig 4), and their meanings were already provided somewhere else in the
text (e.g. Table 1, and 2), then you should cross-reference Tables 1 and 2 in the Caption of
Fig. 4.

A few more hints to assist the authors on how they should complement the figures’ captions

are provided as follow:

-Figure 1 and 2-b: Please include in the caption the meaning of y. This explanation was
only written in line 224.

-Fig. 2: if you decide to keep this figure, please include the citation of the authors that firstly
proposed such a method, including the expression: “after” of “following” or “adapting”.
This is because these are not original methodological figures, and credit should be given.
-Fig. 3: to which year? According to which data source?

-Fig. 4: Where?

-Fig. 7: Please cross-reference Table 1 and Table 4

-Fig. 8: Please reference FEMA and cross-reference Table 1.

-Fig. 9: Stochastic/ synthetic earthquake catalogue that comprise X events, and that was
obtained from which zonation (Poulos, et al., 2019) and by using which sampling strategy?
-Table 1: According to which classification scheme? Where?

-Table 3: According to which classification? Eurocode 8? The DS61? The Turkish norm?
Although this might be trivial, this should be indicated in the header.



1.3.3.

1.3.4.

Figure 3-b: there is an apparent mismatching in the proportions assigned to the construction
materials for the buildings in San Antonio city. Line 260 reported masonry, wood, steel,
and concrete, which account for 41%, 31%, 14%, and 10%, which leads to a sum of 96%.
However, the value plotted in Fig. 3-b for “other” does not correspond to the remaining
6%, but ~2%. Where is the other 4%? I suppose this might come from rounding the
numbers. Nonetheless, please make sure you correct this, either in the text (line 260) or in

the figure.

Figure 9-b is not very illustrative. I kindly ask the authors to answer themselves this
question: What relevant information would the reader get from this figure besides that the
earthquake catalogue for the region is expected to be scatted all over the selected seismic
area sources? If the authors’ intention is to point out that larger magnitudes are expected
preferentially in certain parts, then, a wiser option would be to draw the expected
earthquake point sources as circles, whose size depend on the Mw (larger circles represent
larger magnitudes), as for instance shown by Rosero-Velasquez et al., (2023) (see Fig. 5)

for a similar area of interest.

2. MAJOR TECHNICAL COMMENTS
2.1. Exposure model
2.1.1. The “bottom-up” terminology is not used correctly in the submitted manuscript. The

2.1.2.

authors should realise that “bottom-up” refers to individual data collection, not to high-
resolution exposure models at the block level (that can be also obtained from desktop
analysis). Desktop analysis might also constitute top-down approaches when the analysist
deals with aggregated data, or by doing assumptions on the number of buildings given the
knowledge of dwellings. I kindly suggest the authors to check the study of Pittore et al.,
(2018) where this differencing is clearly presented. If the authors agree on this clarification,

then, such a terminology should be avoided in an updated version of the text.

Please include the references (within the text, and the bibliography) of the Chilean Census
dataset that was used to determine the population, and the SII database. It is important to
have a full citation of this information along with the year of publication of such data. The
vintage of these datasets is extremely important for the readers because the risk results that
are later presented are only valid for that year. If the years of the two datasets are different,

please justify how did you harmonise these discrepancies.



2.1.3.

2.14.

2.15.

2.1.6.

The fact that the HAZUS building classes (exclusively designed for both, specific hazard
characteristics and building typologies of the United States of America) are adopted in the
Chilean context deserves more discussion in the paper. Likewise, the study of Pittore et al.,
(2018) can also provide some insights about the implications of such an assumption, that
at least should be discussed as caveats at the end of the manuscript. Having adopted the
HAZUS fragility functions also poses a source of uncertainty in all of the results presented.
This should be acknowledged by the authors in the updated version of the manuscript by
commenting on the possible mismatch of the intensities adopted by the HAZUS fragility
functions to define their limit damage states. These functions were derived from largely
contrasting seismic records in comparison with the Chilean one (e.g. Cabrera et al., 2020).

Also, please take a look at Hoyos and Hernandez, (2021) to briefly comment on this aspect.

Please, clearly state how many building classes are used to represent the building stock of
San Antonio. Table 1: The authors called it “building typology assignment”. However, it is
only refereeing to the correspondence between material and 6 building classes. Notably,
the authors also say that also the code compliance and height were used to define classes.
Therefore, these are not 6 typologies, but materials (I guess of the lateral load resistance
system). Be careful with the wording “building typology”. These three attributes
(disregarding the occupancy and building finishes (these are not mentioned)) describe
combinatorics, which, if all them are possible, there would be 72 classes. Is it correct? I
suspect that is not the case because I do not think there might be wooden buildings of more
than 8 stories. Hence, the authors should specify which combinatorics are not possible to

delimitate the exact number of building classes that they propose can model the city.

Furthermore, in line 137 it is stated “quality of construction of 4 or 5. This type of
parametrization was never described before. How are they assigned? How do 5 quality

ranges match 4 design levels? That is not clear nor trivial.

How are the “unit construction costs per square meter” defined? I suggest that the authors
provide (e.g. in an Appendix or Annex section) the parametrization they follow to classify
each of the variables involved to score the costs. Please provide the numerical ranges of

numbers of how the 4 variables selected are scored in their approach.

The authors perhaps would like to emphasise a bit more the moderate novelty of such a
procedure in obtaining the replacement costs (in comparison with more coarser estimates
typically done by GEM). I think that highlighting this part of their approach would show
certain improvements in comparison to the SARA exposure model that presented higher

limitations (GEM, 2014). However, if that would be one of the “strong” points of the paper,



2.1.7.

2.1.8.

this aspect should be highlighted along the manuscript (in the introduction, discussion too).
If the authors accept this suggestion, please also consider citing the study of Nievas et al.,
(2022), where the authors also provided certain parametrization to account for risk metrics.
Perhaps you would like to discuss the advantages you might have found over these existing

studies. I think that by incorporating these aspects, the quality of the paper might increase.

However, the authors should justify better how the replacement costs for commercial and
warehouses were obtained. Were the contents accounted for? If so, how? If not, it should
be clearly stated that only direct economic replacement costs were addressed, and to

comment on that limitation in the discussion section.

The fact that “soil type” is included as part of the “exposure component”. I do not think
this is appropriate. Soil type was only accounted for by the authors in order to stablish a
relation with the Vs3o, which is in turn, a parameter needed to forecast the ground motion
fields by the selected GMPE. The former is clearly part of the hazard component, not of
the exposure. Ask yourselves: what are the exposed items of interest to earthquakes for
which we perform risk analyses? Following this logic, “Soil type” can an “exposed item”
of interest to risk only if one can stablishes its own vulnerability by defining certain
definitions and thresholds. This is done for instance in other hazards, such as desertification
or liquefaction, where soil are the actual exposed items. Hence, one can talk about
liquefaction risk and desertification risk of soils. Please note that this definition does not
apply for the specific case study of interest, where buildings are the exposed items for which
their risk evaluation to earthquakes is the only target. Having said this, I suggest that the
soil type and its relations with Vs3g are removed from the exposure component, and please

include them in sections related to seismic hazard.

Include the counterfactual analysis within the exposure section. Please see comment 1.2.5.
I strongly suggest that the counterfactual CF4 and CF2 are removed and avoid their further
discussion in the results. I really tried to look for the logic behind these assumptions but I
could not find it. If there are good reasons, please provide them, because they were not
written. One of the alternatives I imagined is the inability of identifying the material of
construction and confusing wood with reinforced concreted. Although the mere idea of that
is quite unlikely, it might be the case if the input data is not the best or does not provide
such an attribute. If that is not the case, and the only idea was to develop an academic

exercise, this should be also state, but with logical criteria.



A third option that I can think of the reasoning of CF2 and CF4 is that decision makers are

interested in changing the material of construction of existing buildings. Is this because of

an ongoing project that looks for demolish existing buildings and build new ones? Besides

that, the time variable is not addressed in the analysis, this would require significant extra

costs that are not accounted for either. Please provide clarity if that is the case and make

the

corresponding modifications adding extra costs. If that was neither the case, then, I,

once again, support the idea of eliminating these two counterfactuals; and maybe add other

ones that are more convincing and towards practical applications.

2.2. Seismic hazard components

2.2.1. Stochastic seismic catalogue:

2.2.1.1.

2.2.1.2.

2.2.13.

The authors should be more precise about the manner their stochastic catalogue was
generated. As far as I could understood from the text, the epicentral locations of were
generated randomly, based on the occurrence rate associated with a predefined seismic
zone. This would mean that only independent source parameters are the moment
magnitude Mw, longitude X and latitude Y of the epicentre, and other parameters, such
as the depth, strike, dip and rake angles, are determined by the geometry derived from
(Hayes et al., 2018). However, this slightly differs to other more conventional
approaches, such as the offered by the Event-based calculator of the OpenQuake
Engine.

The authors are missing quite basic terminology in this section. Such as: Poissonian
occurrence, Gutternber-Richter relationships; which are underlying assumptions used
to generate the catalogue. Also, in line 177 it is said “the site of interest”. Is it a fixed
unique coordinate? If so, is it a the centroid of the study area?

The authors should be aware, a stochastic catalogue is typically generated for a site of
interest on the basis of being able to replicate the seismic hazard curve for an explicitly
predefined return period. The quantity of the likely seismic events would only come
after having performed a sensitivity analysis to ensure that they are representative and
stable around the return period of interest. (e.g. Aristizabal et al., 2018). Having said
that, I kindly ask the authors to please comment a bit more on the possible implications

of having created the catalogue in the manner they decided to.

2.2.2. GMPE-based ground motion fields

2.2.2.1.

In general section 2.3 contains a lot of unnecessary text-book material that should be
reduced as much as possible. General theory is mixed up with the application area (see

comment 1.1.2).



2.2.2.2. Complementarily, I suggest that the authors briefly comment on the logic behind having
adopted a single GMPE. Perhaps the studies of Hussain et al., (2020) and Gémez
Zapata et al., (2022) might help to justify that selection for the study area of interest.
This limitation should be retaken in the Discussion section at the end of the manuscript.
2.2.2.3.1 really like that the authors are using a local correlation model. This should be
highlighted as one of the novelties of the approach. In order to strength out this aspect,
I suggest that the authors select one of the scenarios for a given return period of interest
(e.g. Rosero-Velasquez et al., 2023; Indirli et al., 2011) and present a figure of how a
single realisation of the spatially correlated ground motion field coming from the

respective earthquake rupture would look like.

2.2.3. Seismic microzonation/ Vs3 estimates

2.2.3.1. Was the microzonation reported in Mendoza et al., (2018) used in the SIGAS project by
Sernageomin? If so, I suggest to also cite that paper or more recent one to allow the readers
investigate the techniques and assumptions involved in those estimations. Moreover, please
indicate if the area where the soil profiles were inferred fully covers the entire study area.
If not, then, what source of information was used to complete the remaining parts? USGS

datasets?

2.2.3.2. The authors state that the soil type was assigned to each census block according to its
location, and then, a single Vs3o was assigned too. Because of that statement, [ wonder if an
irregular grid of sites was used to estimate the ground motion values (using a GMPE). 1
pose that assumption because a node within an irregular grid will be formed from every
block’s centroid. If that is not the case, please rephrase the former sentences, and if a regular
grid was employed instead, please indicate what is the spacing intervals between sites.
Please comment on this in the discussion if the separation between sites might be too coarse,
and how to improve that in the future, or if in the contrary, it is sufficient for the purpose of

the study.

2.3. Damage and loss assessment.

Section “2.4 Damage analysis” contains quite a lot of text-book material that should be reduced as much
as possible. | suggest to rename this subsection “physical vulnerability assessment”. This way, the
content of 2.5 could be merged with 2.4 into a single more concise one. In this section, please provide
clarity of the loss ratios assumed and if they are building dependent or independent. If that is too large,

it can be allocated in an annex.



2.4,

2.5.

Results, discussion and conclusions

24.1.

24.2.

2.4.3.

As stated before, I strongly suggest the creation of a discussion section where the
limitations of some of the assumptions are clearly acknowledged.

Results and conclusions are nor surprising. The authors should find a way to deeply change
the manner they are provided in a more convincing manner while highlighting the possible
novelties of their approach and applications.

I suggest the creation of at least a new figure where the risk estimates (physical damage,
casualties, and direct economic ones) are geographically shown. Having a spatial
representation will be useful to the reader. For this, the authors could consider to use a
single (or several) ground motion realization from a return period of interest (see comment
2.2.2.3) to do so. Percentiles representations would be also useful (e.g. Goda et al., 2021).
This is just a simple recommendation to have a comparative baseline between the exposure

models and risk assessment.

Suggested publications to be cited in the revised version

I kindly suggest to at least include the following references: (Indirli et al., 2011; Gémez Zapata et al.,
2022; Aldea et al., 2022; Rosero-Velasquez et al., 2022; Baquedano-Julia et al., 2023; GeiB et al., 2023;
Rosero-Velasquez et al., 2023). They constitue relevant background information that should be presented

along the description of the study area (hopefully in the newly updated Chapter 3 (see comment 1.2.2 of

this communication).

3.

3.1.

3.2.

EDITORIAL COMMENTS:

Suggestion to rephrase some sentences.

3.1.1.

I suggest to please be more specific in the way the titles and subtitles are written. For
instance, “3.1. Baseline” (of what?) “2.3. Seismic analysis” (for what?) Do you mean the
generation of GMPE-based ground motion fields?

Please, check out all the titles and rewrite them to turn them into self-explanatory sentences

and as specific as possible. Please, see comment 1.2.2.

English quality.

There are several typos that might be solved by the Editorial office of the journal if it is accepted

for publication later on. There are several issues that must be fixed. Hereby, I just mention a

few as examples. Still, I strongly recommend this paper goes through an extensive English

edition and proofreading (grammar and punctuation).



3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

3.2.8.

3.2.9.

3.2.10.

3.2.11.
3.2.12.
3.2.13.
3.2.14.

With the next file upload request, please update the copyright statement on the figures’
captions to: © OpenStreetMap contributors YEAR. Distributed under the Open Data
Commons Open Database License (ODbL) v1.0.

Line 19: I suggest you modify the word “model” by “workflow” or similar. My
understanding is that the authors do not propose a ‘“new model”, as the different
components or modules already exist and are widely used in research and insurance.

Line 23: Please change the occupancy classes “commerce” and “industry” to “commercial”
and “industrial”. This is a common nomenclature in the GEM v 2.0 and 3.0 taxonomies.
Moreover, I advise the authors to avoid using “etc” therein.

Line 22: I suggest you use a “connector expression” right before “we generate”, such as:
“For this, we generate”. This will provide the reader a smother experience.

Line 25: change “the entire” catalog to “an entire” or similar. This is because are many
ways to construct several seismic catalogues for the same study area.

Line 49: please be specific: cross-correlation models between the residuals of the forecasted

intensity measures from ground motion prediction equations.

Line 53: change “However” to other similar word. The same word was written in line 49.
If the authors decide to keep the header “2.5. Consequences analysis”, please change to
“Consequence analyses”. This is because the word “consequence” has an adjective attribute
herein and therefore should be singular. Moreover, the plural or “analysis” is “analyses”.
Line 60: The reference Villar-Vega et al., (2017) is not appropriate for the sentence written.
That study provides seismic fragility functions, and has nothing to do with spatial proxies.
Please delete it from it. Do the authors perhaps refer to a similar reference (Yepes-Estrada
et al., 2017) that was also published in the framework of the SARA project?

Line 97: the correct form here would be “where”, not “were”. However, “for which” fits
better. On this same line, I kindly suggest to replace “people” by “inhabitants” or
“residents”. The word “people” is too general.

Line 140 and similar: I suggest you use “built-up area” instead of “built area”.

Header 3: Please include *“:” after “study”.

Lines 170 & 175: please avoid redundancy. Consider keeping the idea once.
Lines 243 & 253: please avoid redundancy. Consider keeping the idea once.
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