Referee 1: The authors present their approach and results very clearly and, as far as this
reviewer is aware, no one else has carried out similar research. However, in my opinion,
the results are very meagre and of very limited use. While I could imagine some popular
science journalist using these results to say, for example, "the aurora of (name your year)
was so spectacular that it was seen as far south as Spain,™ but | cannot imagine a scientist

making use of these sparse records.

Authors: Thank you very much for your comments. Indeed, no one has yet read the
entire collection of the newspaper “Extremadura” looking for news of interest from

the point of view of Earth Physics.

However, we do not share the referee’s opinion that our results are “very meagre
and of very limited use”. While it is true that our data are “sparse records”, the
emphasis of our work lies in the enormous effort of working with a huge number of
newspaper pages looking for news of interest to geophysicists. In our opinion, the
results obtained from this effort, whatever they may be, deserve to be published so
that no other research group wastes time again in reviewing this newspaper.
Moreover, we can imagine a scientist using some of our data. Just imagine someone
studying one of the geomagnetic storms that have occurred since 1923 wanting to
verify if there is an observation in the newspaper “Extremadura”. Likewise, a social
scientist who wants to study the impact of geomagnetic storms on public opinion
during the 20th century will surely find in our work a source of data of considerable
value. We are therefore convinced that our work can be published in HGSS. In any
case, we have made some improvements in our manuscript to emphasize these

aspects.

In particular, we have included a new paragraph in the final part of the introduction

section showing some of this point of view:

“Despite the scarcity and dispersion of data on auroras in a local newspaper such as
“Extremadura”, which provides information from a low-latitude region where these
phenomena are unlikely to occur, this effort is both valuable and necessary.
Research on major geomagnetic storms can utilize these records to confirm whether
auroras were observed in a region as Extremadura. Furthermore, these data may
be of particular interest to social scientists seeking to examine the impact of

geomagnetic storms on public opinion throughout the 20th century”.



Referee 1: One newspaper's accounts of the aurora might shed some light on the extent
of that newspaper's science coverage but without extensive comparison with other
newspapers, this reviewer is hard-pressed to know if the coverage in "Extremadura” is
out of the ordinary. One cannot say if the attention given to the aurora by this newspaper
is sporadic, but I doubt that the reports are based on regular nightly observations. In any
case, there are only "12 news items including specific descriptions on direct aurora
observations™ and "the 19 news items of general reports" are selective and of no statistical

use.

Author: Thank you very much for these comments. It was not our initial goal to
make a comparison with other newspapers although we acknowledge the value of
providing a broader context for our work. In any case, this is possible since Prof.
Odenwald has performed similar research using other newspapers. In fact, our
manuscript already includes notes referencing his work to highlight additional
coverage made by other journals of the auroral events we discuss. In any case, we
are willing to make this major change suggested by referee #1. Therefore, we have
included in the conclusions section this sentence: “A simple comparison with the
works by Odenwald (2007, 2021) allows us to conclude that the coverage in the

"Extremadura'" newspaper is not out of the ordinary”.

Obviously, newspapers do not publish news items based on regular nighttime
observations. However, we think that this is not a problem for drawing conclusions
about the attention paid to the aurora by “Extremadura”. In fact, it reflects the
sporadic but significant interest in such rare phenomena. Therefore, we have
included in Section 2.3 (data description) the following sentences to explain these
facts: “General newspapers as “Extremadura” do not publish news items based on
regular nighttime observations. However, this is not a disability for drawing
conclusions about the attention paid to the aurora by “Extremadura”. In fact, it

reflects the sporadic but significant interest in such rare phenomena in this region”.

We respectfully disagree with the comment by referee #1 (there are only 12 news
items including specific descriptions on direct aurora observations™ and *'the 19
news items of general reports™ are selective and of no statistical use '*). We believe

that it does not take into account either the enormous work done to locate these news



items or the geomagnetic latitude of the Extremadura region which is low enough
for the aurora to be a very rare phenomenon. First, the identification and analysis
of 31 auroral reports (12 specific observations and 19 general reports) required a lot
of time and effort by several people, given the large archive of records that were
reviewed. Secondly, the low frequency of the phenomenon in latitudes as
Extremadura is compatible with the low number of news items, of course. Therefore,
we have included a new sentence in the introduction section (third paragraph) to
clearly stablish these aspects: “In any case, we note that aurora observations are
quite rare from the Iberian Peninsula in general and from the Extremadura region

in particular”.

Respectfully, we also disagree with referee#1's comment about the impossibility of
using these data from a statistical point of view. It is true that there are few direct
observations, but they are consistent with what we expect for a region like
Extremadura. These new localized records can be also used, for example, to
complement other sets of auroral data to reconstruct the spatial extent of specific
auroral events. We highlight that there is currently no series of northern lights
observed from the Iberian Peninsula during the 20th century, except for the data
presented in this manuscript. Maybe, this approach is not clear enough in our
manuscript. Therefore, we have included a new sentence trying to clarify these
aspects (Section 3, first paragraph): “We emphasize that there is currently no series
or catalogue of aurorae observed from the Iberian Peninsula during the 20th

century, except for the data presented in this manuscript”.

Referee 1: The period of time covered, 1923-2017, is during a time of well documented
observation by meteorological observers, especially those who set up all-sky cameras to
record the aurora systematically and regularly. For the last 60 years, solar activity and the

aurora have been monitored from space.

Authors: It is absolutely true that meteorological records have existed in
Extremadura since the 19th century (Vaquero et al., 2022). But, to the best of our
knowledge, (i) night-time meteorological observations are not common and (ii) there
are no cameras covering the entire sky to record auroras systematically and

regularly in Extremadura (and in early times such as 1923 this type of



instrumentation did not exist). Therefore, we have included some sentences in
section 2.3 (Data description) to include these important notes: “There are
meteorological records in Extremadura from the 19th century (Vaquero et al., 2022)
that could potentially contain observations of auroras to compare with the data
offered in the newspaper. However, as far as we know, (i) nocturnal meteorological
observations are not common and (ii) there are no cameras that cover the entire sky
to record auroras systematically and regularly in Extremadura (and in early times
such as 1923 this type of instrumentation did not exist)”. Obviously, we have added

the reference (Vaquero et al., 2022) in the reference list.

On the other hand, it is evident that during the last decades solar activity and
auroras have been monitored from space. But this monitoring does not cover 100
years and, ultimately, data redundancy is always welcome from a scientific point of
view. Therefore, we think that these facts should not prevent the publication of our

manuscript.

Referee 1: As far as the methodology is concerned, doing a word search on "aurora” could
omit accounts using other words if, for instance, there is a Spanish equivalent of "northern
lights."

Authors: Thank you for this comment. Maybe, it is not clear enough in our
manuscript but, in fact, a systematic search was carried out with more than a dozen
key words (of geophysical interest). In particular, there is also the expression “Luces
del Norte” in Spanish, but its use is very limited compared to the common term
“aurora”. In journalistic language the word that is always used is "aurora'. Other
words that have been included in the systematic search are also useful to search for
auroras as '‘phenomenon’. Thanks to this systematic search for terms of
geophysical interest, our team has located, for example, a super-bolide (Vaquero et
al., 2023), the fall of a meteorite (Vaquero et al., 2024) or an exceptional month of
electrical storms that caused considerable damage (Acero et al., 2024). Of course,
we have modified our manuscript to better explain these aspects.

We have included in the Section 2.2 the following sentences to explain our systematic

search: “... Once the documentary sources were collected in digital format (pdf



format), a search using character recognition with more than a dozen key words (of
geophysical interest) for the “Extremadura” newspaper. Thanks to this systematic
search for terms of geophysical interest, our team has located, for example, a super-
bolide (Vaquero et al., 2023), the fall of a meteorite (Vaquero et al., 2024) or an
exceptional month of electrical storms that caused considerable damage (Acero et
al., 2024). Regarding aurora events, we found 31 news articles including information
on them”. Obviously, we have included these references (Vaquero et al., 2023;

Vaquero et al., 2024; Acero et al., 2024) in the reference list.

Moreover, we have included two new sentences about the searched terms in our
work in the section 2.2 (Location of news of interest): Note that there is also the
expression “Luces del Norte” (Northern Lights in Spanish), but its use is very
limited compared to the common term “aurora”. Moreover, other words that have
been included in our systematic search are also useful to detect news about auroras

as ""phenomenon®.
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Referee 2: This article examines records of auroras in the Spanish newspaper
*Extremadura* from 1923 to 2017. By analyzing 31 news reports, the article reveals both
direct observations and general reports of auroras, covering several major auroral events.
The study makes full use of nearly a century of news records, providing a detailed
historical perspective on auroral events and highlighting the value of historical
newspapers as a source for reconstructing solar activity and its impact on Earth. By
linking auroras to solar activity, it provides important supplementary data for solar
activity research, especially concerning space weather studies in Spain and surrounding

areas.

Authors: We appreciate the time and effort made by the referee as well as the
comments and suggestions, which will help us to improve our manuscript. Below,
we address the referee’s comments in detail and describe the changes that will be

made to the manuscript.

Referee 2: Major Comments :
1. Reanalysis of Auroral Data:

- The authors emphasize the importance of auroras for solar activity research but lack
sufficient validation. It is recommended to compare several auroral records with solar
activity indices (such as sunspot numbers, F10.7, etc.) or geomagnetic activity indices to
observe whether they reflect extreme solar activity and discuss the indicative significance
of auroras. Currently, it appears that the intervals between the first three auroral
occurrences are 12 years, which could reflect the solar activity cycle.

Authors: Thank you for this comment. We have contextualized solar activity around
aurora events providing data such as those from the official sunspot number index
provided by SILSO and geomagnetic indices such as the Kp (provided by the GFZ
Helmholtz Centre for Geosciences since 1932) and Dst index (provided by World
Data Center for Geomagnetism from Kyoto or that estimated for those events before
1957 if possible). We have added new text in the manuscript on the Dst and Kp index
of each storm (if available). Please, revise the new text in red. Moreover, we have
included a new figure (Figure 7) to discuss the potential relationship between the

timing of the auroral events and the solar activity cycle. These comparisons clarify



the importance of auroras as proxies for solar activity. We have incorporated the

following text as well (Conclusions, second paragraph):

“"Extremadura' is a Spanish regional newspaper established in 1923, covering local
to international news with a focus on Extremadura. In addition to print, it publishes
digital content across various sections. For this study, all the issues since its inception
were collected digitally. A search for news items on auroras yielded 31 results. These
articles are categorized into direct observations (12) and general reports (19). The
former includes historical aurora events from 1926 to 1991, while the latter covers
scientific research, explanations of aurora formation, and reports on aurora-related
scientific missions and expeditions. Figure 7 shows the relationship between the
sunspot number evolution and the occurrence of the auroras reported by
“Extremadura”. One can see that the auroras reported by “Extremadura”. The
analysis reveals that the aurora observations occurred around the maximum of solar
cycles, specifically during the peaks of Solar Cycle 16 to 19 and Solar Cycle 22. We

highlight the importance of auroras as valuable historical proxies for solar activity”.

Referee 2: 2. Expand Research Data and Supplement Necessary Figures:

- In addition to auroral events, the locations where auroras occur are also important.
Comparing or linking multiple locations can reflect the strength of auroras, further
indicating the intensity of geomagnetic storms. The article mentions many locations of
auroral reports in newspapers, but readers may be unfamiliar with these places. It is
suggested that the authors search for reports of the mentioned auroral events worldwide.
Finally, a map could be provided to visually display the distribution of these auroral
events, thereby quantitatively assessing the strength and impact range of several auroral

events.

Authors: We agree that location data can provide valuable information into the
strength of auroral events. Therefore, we will include a map showing all the locations
of the auroral observations mentioned in the newspaper records and add other
locations from other sources. We will use different colors to identify each aurora
event. Thus, we will quantitatively assess the strength and impact range of these

auroras.



In addition to the map (new Figure 1), we have included the following text in the

manuscript (Section 3):

“In this section, we describe and analyze the news articles containing specific
information on aurorae published in “Extremadura”. A summary of the
descriptions can be found in Table 1. Furthermore, Figure 1 shows a map including

the location mentioned in “Extremadura” where auroras were observed...”.

Referee 2: 3. Detail of Research Methods:

- The description of data collection and analysis methods in the article is rather brief. It
is recommended to add detailed steps on how keyword searches, data filtering, and
classification were conducted, as well as the criteria for defining auroral events, to

enhance the reproducibility and transparency of the research.

Authors: We understand this comment. We will expand the methodology section to
include a more detailed description of our data collection process. It will improve

the reproducibility of our study. Please, see the new text in Section 2.

Referee 2: - Considering that auroral phenomena might not be reported with the explicit
term "aurora," it is suggested to check if there are possibilities of using other terms (such
as "like fire,” "red clouds,” etc.) to describe auroral phenomena, which is common in

many ancient records.

Authors: We agree with this observation and acknowledge that auroral phenomena
might have been described using alternative terms. Thus, we will include more
information on the different terms used to carry out this work such as was
previously described in detail to a comment by referee 1. In any case, please, see the

new text in Section 2.3.

Referee 2: Minor Comments :

1. Literature Citation:



- Some cited literature is relatively outdated. It is recommended to supplement with the

latest relevant research to ensure the study remains at the forefront.

Authors: Thank you for this comment. We have included more references on recent
studies on historical auroras, solar activity, and geomagnetic storms to improve the

state of the art in our manuscript.

Referee 2: 2. Analysis of Event Impact:

- The analysis of the social impact of auroral events is rather superficial. It is suggested
to explore in depth the specific impacts of these events on local society, economy, and

scientific research.

Authors: This is an interesting comment. We have searched for more information
on the impact of the events on the local context. Unfortunately, we did not find many
new information from “Extremadura” on the impact of these events on
Extremadura society. Some few information was found about the events of 1950,
1957, and 1991. We have included this new information in Table 1, as well as
throughout the text. To provide more information on the social impact of these
events, we have searched for information in Spanish newspapers. We have
incorporated additional details on this point into the discussion section.

Referee 2: By addressing these issues, the article will be more convincing and
scientifically valuable. I hope the authors will consider these suggestions to further

improve the study.

Author: By addressing the referee’s comments, the revision has improved the
guality and impact of our manuscript. We thank the referee once again for the

valuable feedback.



