Review 1

The TITLE is too generic. | propose to choose a title more focused on the
present study, such as “Fire risk in Sicily: an integrated data-driven approach”
or similar.

Thanks for the suggestion, we certainly can accommodate a more specific title. We
have suggested “Fire risk modeling: an integrated data-driven approach applied to
Sicily”

TERMINOLOGY. In general, to indicate the phenomenon you often use “fire”,
and sometimes “wildfires” on “forest fires”. Since this study focuses on
unwanted fires affecting the WUI and the WAI, you should always specify and
always use “forest fires” (the most used in Europe).

We agree on the inconsistency of terminology; but we have used “wildfires” in
the revised version as Reviewer 2 suggests, because we consider more
vegetation types than forest, such as grassland or shrubland. This terminology
is also aligned with a suggestion by Reviewer 2.

Section 2.2 “Fire risk analyses”: despite the accurate description of the three
elements (hazard, vulnerability, and exposure) provided to define the risk,
the type of risk you estimate in the present study is still not clear at this
point. From what can be inferred in the following, you are estimating a
probabilistic risk, expressing a probabilistic value (or likelihood) for an area
to experience a fire event given certain conditions (that you can quantify) of
hazard, vulnerability, and exposure. Please add a few lines of description to
clarify this point within section 2.2.

Thanks for the suggestion. In this manuscript we consider "Fire risk" as the
potential likelihood for consequences for the elements of value in a context
considering the probability of occurrence of fire hazards. Also, we consider Fire
risk results from the interaction of vulnerability, exposure, and hazard. We follow
the description from IPCC, 2012. We have added and clarify the description in
section 2.2 and have added a description of fire risk in Table 1 in the revised
version.

Lines: 124, 139-140, (revised version), 430, 498-499 (track changes manuscript).

The quality of the FIGURES is generally very low and needs to be improved.
There are several errors in different figures as specified below.

e Figure 1 seems to be not correct: the histogram is not a cumulative
frequency, but simply the total number of fires over the entire study
period by region. The legend has to be translated in English and the font



size increased to be legible. The same colormap used for the histogram
should be applied to the map.

Thanks for the suggestion. We have changed figure 1 to a new figure to be
more understandable.

Lines: 52 (revised version), 141 (track changes manuscript).

e Figure 3: | propose to move this as supplementary material and, instead,
elaborate a new image to illustrate the global workflow of the
methodology, from data acquisition to fire risk and exposure mapping,
including model evaluation. This can also be used as a graphical
abstract.

Thanks for the suggestion, we have moved Figure 3 to supplementary
materials (S1, Fig. S2) and include a global workflow (S1, Fig. S1). We agree
to use the global workflow as a graphical abstract.

Lines: 142, 148, 250, 254 (revised version), 501, 507, 1017, 1021 (track
changes manuscript).

e Figure 6: it's not clear since it's an all-black line. Please remove the
administrative black borders of the municipalities.

Thanks for the suggestion, we have changed in the revised version.

Lines: 360 (revised version), 1502 (track changes manuscript).

e Figure 10: This graphic is useful only if you compare two or more
models. In this case, you can simply indicate the AUC value within the
text and remove the figure.

Thanks for the suggestion, we have removed the ROC graphic and indicate
the AUC value in the revised version.

Lines: 410-412 (revised version), 1758-1760 (track changes manuscript).
e Figure 11: move up, below Fig.5
Thanks for the suggestion, we have moved Figure 11 up in the revised version.

Figure 11 has changed to Figure 5, lines: 352 (revised version), 1491 (track
changes manuscript).



Figure 12: “Example of average fire occurrence in August 2020 (a) and
2050 (b).” Why do you define it as “average fire occurrence”? It’s not a
probability value? Please correct.

Thanks for the suggestion, we have changed the caption in the revised
version as “Example of fire hazard in (a) August 2020 (b) and August 2050
classified by low, medium or high probability of fire occurrence and the colors
to be more understandable.

Figure 12 has changed to Figure 9, lines: 423 (revised version), 1860 (track
changes manuscript).

Figure 14: “....in August 2018 and 2050” | suppose that it’s 2020, not
2018.

Thanks for the suggestion, we have changed the date in the caption in the
revised version.

Figure 14 has changed to Figure 11, lines: 449 (revised version), 2023 (track
changes manuscript).

Figure 16: “Colored from red with a value of O (low socio-environmental
value) to blue with a value of 3 (high socio-environmental)” colors red
and blue seem to be in the reverse order.

Thanks for the suggestion, we have reversed the color order of the caption in
the revised version.

Figure 16 has changed to Figure 13, lines: 469 (revised version), 2052 (track
changes manuscript).

Some error in Table 2:

For the “Spatial resolution” of “Historical fire perimeter” please indicate
the accuracy / minimum detectable area.

“Temporal resolution”: it's not resolution but “Time consistency”.
Which is the true temporal resolution? daily, monthly, yearly? Please
indicate both in the table (consistency and resolution/accuracy)

“CRS”: Indicate in full “Coordinate reference system”



Thanks for the suggestion, the spatial resolution is less than 10 meters, as it
was measured with a GPS instrument in the field. We have changed in the

revised version.

We have changed “Temporal resolution” to “Temporal coverage and time
consistency” in the revised version. Temporal coverage is suggested by

reviewer 2.

We have indicated the full CRS as Coordinate Reference System in the

revised version.

Table 2, lines: 160 (revised version), 519 (track changes manuscript).

Table 3 is not more informative than the description provided in the text.

Please remove it or move and merge with Table 4.

In Table 4:

e “Unite” for the Temperatures: please indicate “Celsius degrees”

e “Count of Day without Precipitation” | suppose in in # and not mm

e “Unite” for “Biomass of Forest during Fire” you can indicate “see in

(S1) Fig. S1” Some punctual error to be fixed:

Thanks for the suggestion, we have merged Table 3 with Table 4 in the revised
version. Also, we have made the changes that you suggest in Table 4 in the revised

version.

Table 4 has changed to Table 3, lines 191 (revised version), 769 (track changes

manuscript).

Line 28: 25,711 km?2

Thanks for the suggestion, we have added the punctuation in the revised version.

Lines: 29 (revised version and track changes manuscript).

Line 82: add reference and website
(https://aries.integratedmodelling.org/)

Thanks for the suggestion, we have added in the revised version.

Lines: 85 (revised version), 266 (track changes manuscript).

Line 95: no need to make a list/numbering, just simple text

for

ARIES


https://aries.integratedmodelling.org/

Thanks for the suggestion, we have changed to a simple text in the revised version.
Lines: 98-99 (revised version), 279-280 (track changes manuscript).

Line 110: a full stop is missing between « southwest Thus, »

Thanks for the suggestion, we have added the punctuation in the revised version.
Lines: 114 (revised version), 420 (track changes manuscript).

Line 146: « fire start and end date »

Thanks for the suggestion, we have added the “end” in the revised version.

Lines: 161 (revised version), 664 (track changes manuscript).

Line 163: explain better the needs of "pseudo-absences" to avoid overfitting.

Thanks for the suggestion. In the revised manuscript we have added the new
sentences and references:

Lines: 177-180 (revised version), 680-683 (track changes manuscript).

Line 194: is the range for fuel type based on the flammability? please specify
since it's important for the model implementation to know if it is a categorical
(just a label) or a true numerical variable.

Thanks for the question. The fuel type is categorical data defined as an identifiable
association of fuel elements of distinctive species, form, size, arrangement, and
continuity that will exhibit characteristic fire behavior under defined burning
conditions. We have clarified in the revised version.

Lines: 220-223 (revised version), 934-937 (track changes manuscript).

Line 204: the description of the BN model can be moved on a separate
subsection.

Thanks for the suggestion, we have moved under the “2.2.2. Bayesian Network model”
sub-section in the revised version.

Lines: 232 (revised version), 999 (track changes manuscript).
Line 235: full stop is missing at the end of this sentence.
Thanks for the suggestion, we have added the punctuation in the revised version.

Lines: 261 (revised version), 1028 (track changes manuscript).



Line 241, with reference to S2 Table S1: How can the max limit in the range be
lower than the value for the highest bin? for example for "acc week prec" the
range is 0.00-18.75 and B10 = 81.78 (but it's not the only case)

Thanks for the suggestion. The ranges are wrong in some variables; we have changed
the data in the revised supplementary material:

S2 Table S1 changes to S4, Table S2, lines: 265-267 (revised version), 1100-1102
(track changes manuscript).

Line 160: | suggest rename the subsession « 2.2.2. Drivers of vulnerability and
exposed éléments »

Thanks for the suggestion, we have renamed the subsection as “2.2.3. Drivers of
vulnerability and exposed elements” in the revised version because we have added
the sub-section “2.2.2. Bayesian Network model”, as you suggest.

Lines: 300 (revised version), 1234 (track changes manuscript).

Line 269: few lines to introduce AIRES are needed, as | suggested above.
Thanks for the suggestion, we have added a description in the Introduction section.
Lines: 84-86 (revised version), 265-267 (track changes manuscript).

Line 277: full stop is missing at the end of this sentence.

Thanks for the suggestion, we have added the punctuation in the revised version.
Lines: 328 (revised version), 1344 (track changes manuscript).

Line 289: 28,8814.698 ha

Thanks for the suggestion, we have changed to 28,814.698 ha in the revised version.
Lines: 342 (revised version), 1358 (track changes manuscript).

Line 228: please explain how the model assess which is the most important
variable.

Thanks for the suggestion, we have added more information in the revised version.
Lines: 280-291 (revised version), 1170-1181 (track changes manuscript).
Line 379: define ES here and in the Figure 13

Thanks for the suggestion, we have defined ES as Ecosystem Services in the
revised version.



Figure 13 has changed to Figure 10, lines: 442 (revised version), 1990 (track
changes manuscript).

Line 456. « Traditional » (Upper case)

Thanks for the suggestion, we have changed the “t” to upper case in the revised
version.

Lines: 525 (revised version), 2263 (track changes manuscript).
Line 489: « from 2012 to 2019 » correct with 2020
Thanks for the suggestion, we have corrected the date in the revised version.

Lines: 558 (revised version), 2322 (track changes manuscript).



Review 2

Major Comments:

1. Clearly define and use the terms fire hazard, fire probability, fire danger,
fire risk, fire exposure. Consider reducing the number of descriptive
terms to “fire probability” and “fire risk” to avoid confusion. It is
sometimes unclear for the reader to understand when the manuscript is
talking about the output from the Bayesian Network model (fire
probability) and when those results have been combined with ecosystem
properties to determine potential impacts on ecosystems (fire risk).

a. The authors could add definitions potentially around lines 90 to
100.

Thanks for the suggestion. We have mentioned the research queries and
we have also highlight what we mean by fire risk in the study (based on
ARG6 report of IPCC, 2012). Moreover, we have provided detailed
definitions of fire risk as suggested by both reviewers in the section 2.2
which is elaborated in the later comments.

Lines: 95-100 (revised version), 276-280 (track changes manuscript).

b. Section 2.2: It is unclear exactly how the measures and properties
in the table are used. The manuscript would benefit from a clearer
definition here of how risk is defined and quantified.

Thanks for the suggestion. We have revise the manuscript and use the
term fire risk’ and ‘fire hazard model’ consistently and avoid using the
term ‘fire probability’ to reduce confusion. We have revise section 2.2 in
the revised version and include the definition of ‘fire risk’ and ‘fire hazard’
in Table 1. We have also briefly described how risk is quantified in
section 2.2.

Lines: 122-124 and 139-143 (revised version), 427-429 and 497-501
(track changes manuscript).

c. L277to L281: The description of the combination of fire probability
with ecosystem vulnerability would benefit from more information
and clarification. As | understand it, the combination of these two
products defines the fire risk.

Thanks for the suggestion. We have clarified the definition in the revised
version of the manuscript and highlight it in Table 1.



Lines: 122-124, 139-143, 334-336 (new manuscript), 427-429, 497-501
and 1350-1351 (track changes manuscript).

d. L369 to L376: This introduction section would benefit from more
clarification. It is unclear whether the authors are talking about
exposed areas in terms of fire probability or vulnerability to
damage.

Thanks for the suggestion. We have provided a clarification in the
introduction section and Table 1. By ‘exposed areas’ we are implying the
potential area likely to be affected due to the probable occurrence of a
wildfire event and consequently which ecosystem services and
biodiversity will be vulnerable in those exposed areas.

Lines: 433 (new manuscript), 1870 (track changes manuscript).

L383: Should “low danger” be “low fire probability”?

Yes, thanks for the suggestion, we have changed in the revised version.
Lines: 448 (revised version), 1996 (track changes manuscript).

2. What is the resolution of the output from the fire prediction model, for
example in Figure 12?

The spatial resolution is 50m, we have explained in the revised version.
Lines: 422 and 433 (revised version), 1770 and 1870 (track changes manuscript).

3. The manuscript would benefit from a clearer discussion of the process of
interpreting the Directed Acyclic Graphs. Some specific comments
regarding result interpretation:

a. Figure 4: Describe generally in the caption what all the B1 of X
mean. Describe what the different colors mean in the bar charts.
Describe what the arrows mean. Spell out DAG acronym in the
caption.

B1 means the first interval of each variable and the description are in the
supplementary material (S4, Table S2).

Lines: 262-267 (revised version), 1097-1103 (track changes manuscript).

The bar chart colors are randomly given. We have changed the bar chart
to monochromatic, have added DAG acronym and have references S4,
Table S2 to the caption of Figure 4.



DAG acronym in the text, lines: 242, (revised version), 1009 (track
changes manuscript).

Figure 4 changed to Figure 3, lines 293 (revised version), 1202 (track
changes manuscript).

b. How and why is Figure 8 different from Figure 4?

Thank you for the question. Figure 4 is the distribution of the probabilities
according to the fire and non-fire variables. In contrast, Figure 8 shows the
distribution of probabilities only when there is fire occurrence. We have
clarified in the revised version.

Lines 278-280, 370-373 (revised version), 1168-1170, 1559-1562 (track
changes manuscript).

c. How do the values in Table S1 relate to Figure 8?

Table S1 describes the intervals of fuel type in Figure 8. We have clarified
in the caption in the revised version.

Figure 8 has changed to Figure 3 and Table S1 to S4, table S2, lines: 293
(revised version), 1208 (track changes manuscript).

d. Describe the connection between Figure 9 and Figure 8.

Figure 9 describes the relative distribution of ignition and non-ignition points
by fuel type, in contrast, Figure 8 shows the Bayesian Network graph. In
order to improve the ecosystem management against fires, it is more
interesting to understand what types of fuels are more important when there
is a fire occurrence, since the landscape is one of the few variables that we
can change to reduce the fire hazard. To do this, we can directly observe
the distribution of fuels type from the Directed Acyclic Graph (DAG) of the
Bayesian Network (Figure 3 in the revised version). Therefore, in the revised
version we have removed Figure 9 and clarify the importance of fuels type
in ecosystem management and fire prevention.

Lines: 221-223 and 288-291 (revised version), 935-939 and 1177-1181
(track changes manuscript).

e. L318-320: Please double check the values. If | am reading Figure 8
and Table S2 correctly, 18.75 should be 22.72, 25.55 should be 26.67
and 27.90 should be 29.80. Or, are the ranges associated with the
bins in Figure 8 defined somewhere else rather than Table S2?

Thanks for the suggestion. The ranges are wrong in some variables; we
have changed the data in the revised supplementary data (S4, Table S2).



f. L328 to L330: Clarify how the most influential variables are
determined. Is it because they are the first connections to the fire
occurrence variable in the network?

Thanks for your question. We have explained in the revised version.
Lines: 282-291 (revised version), 1155-1166 (track changes manuscript).

g. LL397 to L402: Add in some more information about how the
socioecological value was determined and what it means.

Thanks for the suggestion, we have clarified in the revised version.
Lines: 301-328 (revised version), 1227-1336 (track changes manuscript).

4. For future predictions — more information about which variables are
available from CMIP5 sources. For instance, are all variables noted in
Table 5 and Fig 4 available from CMIP5 or are some variables assumed
not to change (for example human settlements).

Thanks for the question, as it is not clearly described in the manuscript. We
forecast weather resources based on the Coupled Model Intercomparison Project
5 (CMIP5) data for RCP 8.5. We keep the other variables (solar radiation, fuel,
slope, elevation, distance to road, protected area and human settlement) with the
current conditions. We have clarified in the revised manuscript.

Lines: 334-339 (revised version), 1342-1347 (track changes manuscript).

5. Are the spatial distributions of the type | and type Il errors randomly
distributed around Sicily or are the errors associated predominantly with
one location in Sicily. The result can help interpret whether the model is
more accurate for some parts of Sicily over others.

We have produced a map of the standard deviation of the estimated output using
the learned BN model: this is because the BN model produces a probability
distribution with a mean value and a standard deviation, we just didn't expose this
second result in our submission. We agree it's an equally important output to
show.

Lines: 413-415 (revised version), 1753-1755 (track changes manuscript).

6. Section 3.2 requires an overall summary of the results found from the
fire prediction in 2020 compared to 2050. For example, a description of
the total change in fires in the low, medium and high categories from
2020 to 2050.



Thanks for the suggestion, we have described the results between the two fire
hazard maps in the revised version.

Lines: 425-431 (revised version), 1854-1860 (track changes manuscript).

7. Consider the use of “forest fires” throughout the manuscript and
potentially change to “wildland fires” or “wildfires”. Table S1 indicates
that vegetation types such as grassland and shrubland are considered
in this work, which are not necessarily forests.

Thanks for the suggestion, we have changed to “wildfire” in the revised version.

Minor Comments:

L20: Seeing as this manuscript does not specifically study “preventing fires due
to climate change” | suggest removing this part of the sentence.

Thanks for the suggestion, we have changed “and preventing fires due to climate
change” to “and fire risk management, both under current and climate change
conditions.” in the revised version.

Lines: 21 (revised version), 21 (track changes manuscript).

L44: Are the results in Figure 1 driven by one year (e.g. from Fig. 5, 2012 is very
high), or are the results for Sicily consistently in the highest number of fire
events for Italy every year 2009-20167 Also, if possible, | suggest analyzing the
data for this figure from 2007 to 2020 to be consistent with the rest of the
manuscript.

Thank you for your suggestion. Figure 1 shows the official Italian government data
downloadable on their webpage, which does not take into account the small fires (less
than 30 ha) and only provides data for all regions from 2009 to May 2016. This is the
only data provided by the Italian government for all regions, as each region obtains
the data and, depending on the region, provides it to the government. Some regions
have on their government websites their data, although not all for the same time
period. We thought that, although the time period is different from the one analyzed
for Sicily, it was important to show that Sicily is an important region to analyze
because the proportion of fires and burned areas is much higher than the other Italian
regions. We have clarified it in the caption of Figure 1 (lines: 52 (revised version),
140 (track changes manuscript).

Figure 5 shows the analysis of the data from the government of the Sicily region (area
burned detected less than 1ha) checked with the data from FIRMS. After a data
cleaning and analysis of both, data from the Sicilian government and FIRMS, we
obtained the distribution of ignitions and burned surfaces shown in Figure 5 (Figure



4 in the revised version, lines: 350 (revised version), 1487 (track changes
manuscript).

Figure 1: Increase font size within the image and ensure legend and axes are in
English.

Thanks for the suggestion, we have changed the old figure to a new figure in the
revised version.

Lines: 52 (revised version), 140 (track changes manuscript).

L55: The comment about “biodiversity is lost” is completely opposite to L22
where the introduction mentions “fires increase biodiversity”. Please explain

or correct this inconsistency.

The positive or negative consequences of wildfires mainly depend on their size,
intensity, and frequency. We have clarified the revised version.

Lines: 57 (revised version), 145 (track changes manuscript).

Table 2: Define acronyms in the caption or a legend or table footnotes.
“Temporal resolution” should be named “temporal coverage”. The
description says data in the fire perimeter category only extends to 2019, but
the study period says the research covers 2020 (L90) — please clarify.

Thanks for the suggestion, we have changed "Temporal resolution" to "Temporal
coverage and time consistency" in the revised version (Table 2). Time consistency is
suggested by reviewer 1 referring to the data time step. We have clarified the study
period in the revised version, which covers till 2020.

Lines: 160 (revised version), 522 (track changes manuscript).

Table 3: This one-row table seems unnecessary and could be mentioned as a
sentence instead.

Thanks for the suggestion, we have joined both tables.

Table 3 and Table 4 have changed to Table 3, lines: 191 (revised version), 772 (track
changes manuscript).

Table 4: Define acronyms in the caption or a legend or table footnotes. It is
unclear why ARIES is a source of data in this table, because it seems that
ARIES is the model used. A clearer explanation of what ARIES is and what it
contains in the methodology section would be helpful.

Thanks for the suggestion, we have clarified what ARIES is in the introduction
section.



Lines: 84-87, 100 (revised version), 268-270, 409 (track changes manuscript).

Regarding Table 4 (Table 3 in the revised version), we have defined the acronyms
as a footnotes and have explained the methodology followed.

Lines: 191-206 (revised version), 772-923 (track changes manuscript).
L181: Define the acronym E-OBS.

Thanks for the suggestion, we have added the acronym definition as Ensembled
OBservation in the revised version.

Lines: 189-190 and 195 (revised version), 770-771 and 854 (track changes
manuscript).

L190: Add a reference for the DEM.

Thanks for the suggestion. DEM data source is SITR: Sistema Informativo Territoriale
Regionale (Regional Spatial Information System), we have added in the revised
version.

Table 3, lines: 196 (revised version), 855 (track changes manuscript).

L222 to 227 and Figure 3: The authors could consider removing most of this
from the manuscript, or moving to a supplement, as some of the information is
repeated later.

Thanks for the suggestion. We have moved to supplement material.

S1 Fig. S2 in Supplementary material and lines: 148, 250-254 (revised version),
510,1005-1010 (track changes manuscript).

Table 5: What was the motivation behind using the equal weight method for
some variables and using the equal frequency method for other variables when
choosing bins? What threshold or property was evaluated to determine the
method used?

We used the most appropriate method mostly according to the data distribution of each
variable and by trial and error. However, factors to consider include the shape and
spread of the data, the purpose, and level of detail of the analysis, as well as the
number and size of bins. The optimal number and size of bins depend on a trade-off
between information loss and information gain. We have explained in Supplementary
Material S3.

L248 to L249: Do all 3 requirements need to be met to move onto the next node
or only one?



The algorithm advances when any of the conditions are met (Chen et al 2008). We
have clarified this in the revised version.

Lines: 274-277 (revised version), 1097,1153-1155 (track changes manuscript).

L274 to L275: It is unclear what the scale “low, medium and high” refers to. What
is the measure/unit underlying the calculations? Are they different for each
ecosystem property, for example, is pollination the number of plants, the
number of seeds or something else? It would be valuable to have a small
description of these. Finally, do the distributions of the ecosystem properties
support three equidistant intervals?

Thanks for the suggestion.

- All the models are normalized from 0 to 1 in order to compute, using the
minimum and maximum value within the Sicily context.

- The ecosystem services models used are published (Martinez-Lépez et al.,
2019; Willcock et al., 2018). We briefly describe in the revised version.

- The quantitative scale was classified into 3 categories (1-low, 2-medium, 3-
high) using equidistant intervals for each socio-ecological value; thus
integrating all into a single value. In this quantitative cross-assessment, the
most valuable component was prioritized. The final map was overlaid with

wildland areas.

Lines: 301-328 (revised version), 1230-1339 (track changes manuscript).

L291 to L293: It was unclear where this information about monthly distribution
and August maximum came from until later in the manuscript. | suggest moving
Figure 11 (average monthly distribution of ignitions and burned area) to directly
after Figure 5, and reference it in these sentences.

Thanks for the suggestion, we have moved up in the revised version.

Figure 11 change to Figure 5, lines: 353 (revised version), 1487 (trach changes
manuscript).

References, lines: 345, 417 (revised version), 1356, 1760 (track changes manuscript).

Figure 7: Label axes



Thanks for the suggestion, we have added the label axes in Figure 7 in the revised
version. In addition, we have changed the colors to make them more readable and
have added more information in the caption.

Lines: 367 (revised version), 1545 (track changes manuscript).
Figure 8: Reference Table S2 in the caption to define bin ranges.
Thanks for the suggestion, we have referenced in the revised version.

S2, Table S2 has changed to S4, Table S2 in the revised version of the supplementary
materials.

Figure 9: Add axes labels. | suggest spelling out the fuel type on the x-axis
instead of using numbers. Alternatively, add a legend for the numbers.

Thanks for the suggestion, we have added the axes labels at Figure 3, in the Fuel type
node (line 292 in the revised version and 1196 in the manuscript with track changes).
We have removed Figure 9 as the information is repeated.

L350: Define “ROC”.

Thanks for the suggestion, we have added the ROC definition as Receiver Operating
Characteristic in the revised version.

Lines: 407 (revised version), 1750 (track changes manuscript).
Figure 10: Label axes.

Thanks for the suggestion. Reviewer 1 suggests removing Figure 10 and indicating
the AUC value within the manuscript. We have followed the Reviewer 1 suggestion in
the revised version.

Lines: 411-412 (revised version), 1754-1755 (track changes manuscript).

L364 (and potentially elsewhere): Please be consistent in the use of either
“medium” or “moderate” for the fire probability ranges. For example, line 364
mentions “medium”, Figure 12 shows “moderate”, Figure 13 shows “medium”.

Thanks for the suggestion, we have kept “medium” in both the text and figures in the
revised version.

Figure 12 has changed to Figure 9 in the revised version (line 424) and the track
changes manuscript (line 1856).

Figure 13: Define ES and what high and low means.

Thanks for the suggestion, we have defined it in the revised version.



Figure 13 has changed to Figure 10 in the revised version, lines: 442-443 (revised
version) 1985-1986 (track changes manuscript).

Figure 14: Caption says “green” but | think it should be “grey”.

Thanks for the suggestion, we have changed the color definition in Figure 14 in the
revised version.

Figure 14 has changed to Figure 11 in the revised version, lines: 450-451 (revised
version), 2019-2020 (track changes manuscript).

Figure 16: The description of colors in the caption is opposite to what the
legend in the figure describes, i.e. caption: red =0, blue = 3, legend: blue =0,
red = 3.

Thanks for the suggestion, we have changed the color definition in the caption of the
Figure 16 in the revised version.

Figure 16 has changed to Figure 13 in the revised version, lines: 469-472 (revised
version), 2047-2050 (track changes manuscript).

L408 to L419: This section of the discussion is confusing to understand and
would benefit from a re- write.

Thanks for the suggestion, we have rewritten the revised version.
Lines: 474-485 (revised version), 2052-2063 (track changes manuscript).

Discussion: Consider renaming “Discussion and Summary” because some of
the results are reiterated here.

Thanks for the suggestion, we have renamed in the revised version.
Lines: 473 (revised version), 2051 (track changes manuscript).
L435: What specifically is the “more complete data” that could be integrated?

Thanks for the suggestion. "More complete data" refers to the spatial resolution of the
data. We used low spatial resolution data (100m) for meteorological variables; if we
compare it with other variables for which the resolution was under 50 meters. The
reason was that there was no access to more detailed meteorological data at the daily
time step for Sicily. We have changed the sentence "more complete data" to "data with
higher spatial resolution.”

Lines: 522 (revised version), 2255 (track changes manuscript).

Table S2: Describe what B1 to B10 are in the caption. Are these bins all
determined with equal weight or equal frequency?



We have changed the caption, the type of discretization is shown in Table 4 in the
revised version and the manuscript with track changes.

Table 3 has changed to Table 4 in the revised version (line 268) and manuscript with
track changes (line 1091).

We have added more information regarding to bins discretization in the section S3, on
the revised Supplementary Materials document.

Lines: 262-263 (revised version) and 1085-1086 (track changes manuscript)

Table S3: Describe in the caption what ES means and the different categories.
Here (and elsewhere) check the consistent use of the full stop mark. In table S3
it is used like a “comma” in Table S2 it is used as a decimal point.

Thanks for the suggestion, we have defined ES as Ecosystem Services and use the
full stop mark as a decimal point and a comma as thousand separator in the revised
Supplementary Material document.

S3, Table S3 has changed to S5, Table S3.

Technical Corrections:

Check consistency of “modelling” and “modeling”, for example the title and line
15 use different versions of the spelling.

Thanks for the suggestion, we have used “modeling” in the revised version.

L14: Remove “fashion” — unclear meaning in this sentence.

Thanks for the suggestion, we have removed “fashion” in the revised version.

Line: 15 (revised version and track changes manuscript).

L15: Remote Sensing is a data product not a modeling method. Therefore, |
suggest changing “employing modeling methods” to “combining methods and
data”.

Thanks for the suggestion, we have used “combining methods and data” in the revised
version.

Line: 16 (revised version and track changes manuscript).
L26: ...area had a... — ...area has experience a...

Thanks for the suggestion, we have changed in the revised version.



Lines: 27-28 (revised version and track changes manuscript).

L29: ...traditions, with...

Thanks for the suggestion, we have changed in the revised version.
Line: 30 (revised version and track changes manuscript).

L75: ...made, still few resources... — ...made, few resources...
Thanks for the suggestion, we have changed in the revised version.
Lines: 78 (revised version), 262 (track changes manuscript).

L79: ...even within the decision support system

Thanks for the suggestion, we have changed in the revised version.
Lines: 82 (revised version), 266 (track changes manuscript).

L111: Remove “nowadays”; ...southwest. Thus... (add the full stop)
Thanks for the suggestion, we have changed in the revised version.
Lines: 114 (revised version), 424 (track changes manuscript).
L112: ...permanent crops. Roughly a third...

Thanks for the suggestion, we have changed in the revised version.
Lines: 115 (revised version), 425 (track changes manuscript).
L113: ...protection, the most important being the Mount...
Thanks for the suggestion, we have changed in the revised version.
Lines: 116 (revised version), 426 (track changes manuscript).

L230: ...values, so continuous data need to be discretized.
Thanks for the suggestion, we have changed the sentence in the revised version.
Lines: 256 (revised version), 1012 (track changes manuscript).
L240: lose less information — minimize information loss
Thanks for the suggestion, we have changed in the revised version.

Lines: 267 (revised version), 1091 (track changes manuscript).



Table 5: Firec — Fires; ount of Day... — Count of Day...

Thanks for the suggestion, we have changed in the revised version.
Lines: 269 (revised version), 1069 (track changes manuscript).
L246: ...through a heuristic search

Thanks for the suggestion, we have changed in the revised version.
Lines: 272 (revised version), 1096 (track changes manuscript).
L255: ...66% of chance — ...66% chance

Thanks for the suggestion, we have changed in the revised version.
Lines: 421 (revised version), 1765 (track changes manuscript).
L266: linked — connection

Thanks for the suggestion, we have changed the sentence in the revised version.
Lines: 307 (revised version), 1237 (track changes manuscript).
L276: ...was overlaid with wildland areas.

Thanks for the suggestion, we have changed in the revised version.
Lines: 328 (revised version), 1340 (track changes manuscript).

L297: ...once, 34.8% twice, 23.1% has burned three times or more, and nearly 6%
has been burnt more than 5 times.

Thanks for the suggestion, we have changed in the revised version.
Lines: 356 (revised version), 1494 (track changes manuscript).
L364: ...level of occurrence...

Thanks for the suggestion, we have changed to “level of fire hazard”, in order to keep
the consistence in the revised version.

Lines: 420 (revised version), 1764 (track changes manuscript).

Section 3.3 heading: Remove “and intermediate components” because it is
unclear what these are.

Thanks for the suggestion, we have removed it in the revised version.



Lines: 432 (revised version), 1865 (track changes manuscript).
L374: vertical axis — column

Thanks for the suggestion, we have changed in the revised version.
Lines: 438 (revised version), 1871 (track changes manuscript).
L375: axis — column

Thanks for the suggestion, we have changed in the revised version.
Lines: 439 (revised version), 1872 (track changes manuscript).

L408: remote “Concerning data sources” and start the sentence with
“Although”

Thanks for the suggestion. We have changed the lines 408-419 as you suggested in
the Minor Comments section as “L408 to L419: This section of the discussion is
confusing to understand and would benefit from a re- write”.

Lines: 474 (revised version), 2053 (track changes manuscript).
L409: Unclear what “fruition” means.

Thanks for the suggestion. We have changed the lines 408-419 as you suggested in
the Minor Comments section as “L408 to L419: This section of the discussion is
confusing to understand and would benefit from a re- write”.

Lines: 475 (revised version), 2054 (track changes manuscript).

L456: Capitalize “Traditional”.

Thanks for the suggestion, we have changed in the revised version.

Lines: 525 (revised version), 2259 (track changes manuscript).

Table S3 caption: Area of ecosystem services potentially exposed to fire...

Thanks for the suggestion, we have changed in the revised version.

S3, Table S3 has changed to S5, Table S3 in the revised supplementary materials.



