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Abstract. In a routine search for meteorological events with
a great impact on society in the Extremadura region (south-
west interior of the Iberian Peninsula) using newspapers, the
month of June 1925 was detected as exceptional due to the
large number of thunderstorms associated with significant5

losses of human lives and material resources. This extraor-
dinary month underwent a detailed examination from var-
ious complementary perspectives. Firstly, we reconstructed
the history of the events, considering the most impacted lo-
cations and the resulting damage. Periodical publications,10

especially the widely circulated Extremadura newspaper in
1925, were pivotal in this regard. Secondly, we scrutinized
monthly meteorological variables (precipitation, tempera-
ture, and cloudiness) using the lengthiest-available data se-
ries from the Iberian Peninsula. This aimed to underscore15

the exceptional characteristics of June 1925. Lastly, we an-
alyzed the synoptic situation of the thunderstorm events
by employing National Oceanic and Atmospheric Adminis-
tration/Cooperative Institute for Research in Environmental
Sciences/Department of Energy (NOAA/CIRES/DOE) 20th20

Century Reanalysis V3 (20CR) data. This approach allowed
us to comprehend, from a synoptic perspective, the excep-
tional nature of this month. Thereby, a combination of a neg-
ative North Atlantic Oscillation (NAO) situation, elevated
convective available potential energy (CAPE) values, large-25

scale lifting, and abundant precipitable water availability in
the region was revealed.

1 Introduction

Thunderstorms are essential phenomena for understanding
the climate system (Markson, 2007; Rycroft et al., 2008). In 30

addition to their scientific interest, thunderstorms have im-
portant consequences for our society since they produce a
huge variety of dangers and problems such as heavy rain,
lightning, large hail, and tornadoes (Holle, 2016; Antonescu
et al., 2017; Prein and Holland, 2018). The scattered nature 35

of all these phenomena has made their study and prediction
difficult until a few decades ago, when large databases be-
came available for the scientific community (see, for exam-
ple, Dotzek et al., 2009, and Taszarek et al., 2021).

The area affected most by thunderstorms on the Iberian 40

Peninsula is located in the northeast, especially in the moun-
tainous regions of the Pyrenees (north Catalonia and Aragon)
and the Iberian system (south Aragon). A climatology of
stormy days and electrical discharge was recently published
by Núñez Mora et al. (2019). In the scientific literature, sev- 45

eral exceptional thunderstorm events in these areas in the
northeast of the Iberian Peninsula can be found. For example,
several authors have studied thunderstorms that have pro-
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duced exceptional episodes of hail, such as the events that
occurred in July 2001 (Tudurí et al., 2003), in September
2004 (Ceperuelo et al., 2006), or in June 2006 (Montanyà
et al., 2009). In addition, other exceptional cases have been
studied, such as the severe thunderstorm on 4 October 20075

that affected the island of Mallorca (Ramis et al., 2009) or the
convective system that affected Catalonia on 21 March 2012,
which produced a tornado (Bech et al., 2015). In all these
cases, convective activity was very intense, although both
the patterns in the general circulation of the atmosphere and10

the different local aspects can be very different. Climato-
logical studies on thunderstorms on the rest of the Iberian
Peninsula are scarcer. For example, Ezcurra et al. (2008)
studied the rain characteristics of thunderstorms in the north
of the Iberian Peninsula during the 5-year period of 1992–15

1996. The establishment of lightning detection networks al-
lowed scientists to carry out interesting studies for periods
of around 10 years (Rivas Soriano et al., 2005; Santos et al.,
2013). In addition, other studies have analyzed the impact of
thunderstorms on social and economic aspects, such as wild-20

fires (García-Ortega et al., 2011).
In this context, we discovered a notable set of news items

about thunderstorms in the Spanish historical press during
the month of June 1925. These journalistic reports strongly
caught our attention since the geographical area where they25

occurred, the interior of the southwest of the Iberian Penin-
sula, is one of the regions of the Iberian Peninsula with the
fewest days of thunderstorms per year, and the consequences
described by journalists were exceptional. Therefore, the ob-
jectives of this article are (i) to make a detailed description30

of the detrimental effects on lives, goods, and infrastructure
of that extremely stormy month of June 1925 in southwest
Spain from news collected in newspapers; (ii) to carry out
an evaluation of the observed meteorological data (precipita-
tion, temperature, and cloudiness) even though these events35

occurred almost a century ago; and (iii) to analyze the syn-
optic situation that caused these exceptional thunderstorms.

2 Datasets and methodology

2.1 Historical sources

The historical press of the region of Extremadura (in the40

southwest of the Iberian Peninsula) has been consulted to
obtain information about the meteorological events. In par-
ticular, we analyzed the newspaper Extremadura, which led
us to discover the unusual period of thunderstorms affect-
ing this region that occurred in 1925. The newspaper Ex-45

tremadura was the most important newspaper in the region at
that time, together with the newspaper Hoy, which appeared
later in 1933. Subsequently, the virtual newspaper library of
the Spanish government (https://www.prensahistorica.mcu.
es, last access: 7 November 2024) has also been consulted for50

the period between 15 May and 15 July 1925. The main Ex-

tremadura newspapers consulted in this library are La Mon-
taña and Correo de la Mañana. In addition, one national
newspaper, La Correspondencia de España, has been ana-
lyzed. We found 11 reports of thunderstorm events in Ex- 55

tremadura in the newspaper Extremadura, 9 in the newspaper
La Montaña, 9 in the newspaper Correo de la Mañana, and
2 in the newspaper Correspondencia de España. Some char-
acteristic examples of the news reports found can be seen
in Fig. 1, and some basic information about them is listed 60

in Table 1. From all of them, a database has been created
describing each event, its location, the date of the event, and
the publication of the news, as well as information on the im-
pacts of the event such as economic impacts, human losses,
and injured people. 65

2.2 Meteorological data and reanalysis

The Spanish Meteorological Agency (Agencia Estatal de
Meteorología, AEMET) provided the records for the time
series construction of the three meteorological variables an-
alyzed in this work: precipitation (P ), temperature (T ), and 70

cloudiness (N ).
The relationship between the thunderstorm events and

rainfall has been studied based on 64 accumulated monthly
precipitation series homogenized by AEMET (Luna et al.,
2012). These rainfall time series cover 158 years, from 1851 75

to 2008. Moreover, daily rainfall time series for seven loca-
tions over the Extremadura region were used to analyze the
short-term variability in precipitation in this region during
June 1925.

With the goal of checking the relationship between the 80

thunderstorm events and temperature during June 1925, daily
temperature records have been analyzed in this work using 20
long and reliable Spanish time series (Brunet et al., 2006).

The cloudiness observed in June 1925 over Spain was an-
alyzed in this work by means of the parameter of cloudiness 85

at 39 stations covering 146 years, from 1865 to 2010. Thus,
the parameter of cloudiness (PC) used in our work to charac-
terize the cloudiness is defined (in percentage) as

PC= 50+ 50 · ((O −C)/N), (1)

where O and C are the number of overcast and cloud- 90

less days, respectively, and N is the number of days in a
given period (month, season, year). We have used the data
provided by Sanchez-Lorenzo et al. (2012), who inferred
monthly series of the variable given by Eq. (1) from the num-
ber of cloudless and overcast days recorded every month 95

at 39 Spanish stations from 1865 to 2010. For that, those
authors recovered monthly series of cloudless and overcast
days from different volumes of the publication entitled Re-
sumen de las observaciones meteorológicas efectuadas en
la Península, edited by AEMET, from 1865 to 1960. Since 100

1961, daily cloud cover data have been provided in digi-
tal format by AEMET, and, consequently, the parameter of
cloudiness (Eq. 1) was derived from monthly frequencies of

https://www.prensahistorica.mcu.es
https://www.prensahistorica.mcu.es
https://www.prensahistorica.mcu.es
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Figure 1. News clippings from the newspapers Extremadura, Correo de la Mañana, and La Montaña (courtesy of the central library of the
University of Extremadura).

Table 1. Date, newspaper name, title, [translated title], and a summary of the news that is reproduced in Fig. 1 (from left to right).

Date and newspaper name Title Summary

15 June 1925
La Montaña

La tormenta de esta tarde ha sido de primera
clase y de gran aparato “escénico”
[This afternoon’s thunderstorm was first class
and had great “scenic” effects]

There was heavy rain and deafening thunder in
the Cáceres area. It was similar to the thunder-
storm that occurred on 7 June.

15 June 1925
La Montaña

Furiosa tormenta. Un joven muere ahogado, sin
que aparezca su cadáver
[Raging thunderstorm. A young man drowns,
but his body has not been found]

Raging thunderstorm in Zarza de Granadilla. A
shepherd drowns while crossing the Aldevara
stream. The body is not found, despite the ef-
forts of law enforcement and family members.

11 June 1925
La Montaña

La tormenta del miércoles
[Wednesday’s thunderstorm]

A violent thunderstorm. The worst damage was
in Malpartida de Cáceres, with three people in-
jured by lightning.

9 June 1925
Correo de la mañana

Horrorosa tormenta
[Horrible thunderstorm]

Formidable thunderstorm in Segura de León:
streets and houses are flooded, roads and high-
ways are impassable, and there is a great impact
on agricultural activities.

11 June 1925
Correo de la mañana

De Zafra. Dos ahogados
[From Zafra. Two drowned]

A huge thunderstorm caused the Peñaranda
stream to rise. Two people drowned at Don
Adrián’s flour mill, where they were caught by
a strong flood.

cloudless and overcast days in order to cover the 1961–2010
period. Capel Molina (1981) established that a day is defined
as cloudless if the mean cloud cover from several daily ob-
servations is lower than 20 %, while is defined as overcast
if this mean is higher than 80 %. Thus, if the cloud cover is5

recorded in oktas, the thresholds could be less than 1.5 for
cloudless days and greater than 6.5 for overcast days.

Figure 2 shows the distribution of P , T , and N stations on
the Iberian Peninsula (circles and dots). In addition, this plot
also displays the location of seven P stations with daily data 10

(inverted triangles) located in the Extremadura region.
Additionally, we used the latest version (version 3) of the

National Oceanic and Atmospheric Administration/Cooper-
ative Institute for Research in Environmental Sciences/De-
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Figure 2. Map of the Iberian Peninsula with the borders of the region of Extremadura and its two provinces. The observatories are marked
with blue circles (monthly cloudiness data, N ), red circles (monthly precipitation data, P ), or black dots (daily temperature data, T ). More-
over, observatories with daily precipitation data in the region of Extremadura are shown with inverted yellow triangles.

partment of Energy (NOAA/CIRES/DOE) 20th Century Re-
analysis (20CR) data (provided by the NOAA Physical Sci-
ences Laboratory, Boulder, Colorado, USA, from their web-
site at https://psl.noaa.gov, last access: 7 November 2024)
(Compo et al., 2011; Slivinski et al., 2019). This has been5

made possible by the latest data assimilation systems and
several sets of historical meteorological observations. This
particular dataset is well-suited for the intended analysis, as it
offers a continuous three-dimensional depiction of numerous
meteorological variables dating back to 1836, encompassing10

a significantly longer period compared to the standard Na-
tional Centers for Environmental Protection/National Cen-
ter for Atmospheric Research (NCEP/NCAR; since 1948)
or European Centre for Medium-Range Weather Forecasts
(ECMWF; since 1958) reanalysis datasets. In particular,15

20CR uses an ensemble filter data assimilation method, thus
providing a direct estimation of the most likely state of the
global atmosphere (for each 3 h period). Moreover, there is
also an estimation of the uncertainties in that reanalysis.
Evaluating the historical performance of the 20CR reanal-20

ysis is not a simple task since it is impossible to make com-
parisons with other reanalyses, and it can only be done by
comparing with independent observations (Slivinski et al.,
2021). Some comparison exercises carried out have been sat-
isfactory. In particular, in our study area, the 20CR results25

were satisfactory for the extreme precipitation event of au-
tumn 1876 in the Guadiana River basin (Trigo et al., 2014).

The upper level (250 hPa) information from the 20CR reanal-
ysis will also be used in this work. It should be noted that it
was derived primarily by statistical methods for the period 30

examined and is not the result of a standard reanalysis. This
means that it has a much higher level of uncertainty than the
sea level pressure fields or the upper-level information for
periods where radiosonde information is available.

3 Historical description of the stormy month of 35

June 1925

This episode of thunderstorms that occurred in June 1925 had
a great impact throughout Extremadura. Figure 3 shows the
positions and names of the numerous towns and villages lo-
cated in the north, center, and mainly south of Extremadura, 40

where different kinds of damage caused by the thunderstorms
was reported. Extremadura exhibits diverse orography, sig-
nificantly influencing its hydrological patterns. The region
has mountainous terrain, such as the Sierra de Gata and
Sierra de San Pedro (in the north and west, respectively), 45

with mountains above 1000 m in height, which act as natural
barriers to moist air masses from the Atlantic. Conversely,
the plains in the south, like La Serena or La Campiña, pro-
vide fertile ground for agriculture and livestock. Moreover,
there are several important rivers in Extremadura. The main 50

rivers are the Guadiana and the Tajo, which flow from east to
west. Other smaller rivers are the Alagón, Tiétar, Zújar, Sa-

https://psl.noaa.gov
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lor, Ardila, and Guadiato. These rivers play a crucial role in
the region’s climate, as they serve as conduits for moisture
and influence local weather patterns. The region’s orography
influences the air mass movement, especially in the north-
ern mountainous areas, where orographic lift leads to higher5

precipitation levels. Of course, the rivers contribute to the re-
gion’s humidity levels, enhancing cloud formation and pre-
cipitation.

The regional Extremadura newspapers included extensive
information on the thunderstorms of June 1925 and their im-10

pact on the region. An overview of the thunderstorms and
their impacts according to the newspaper reports is presented
below.

The largest city where reports of thunderstorms have been
found is Cáceres. This is the most important city in the15

province of Cáceres, one of the two provinces of the region
of Extremadura. According to reports in the newspapers La
Montaña and Extremadura, there was a heavy thunderstorm
in Cáceres on 7 June, another one on 10 June, a third one
around 14–15, June and a fourth one on 19 June. During three20

of them (7, 10, and 14–15 June) there was flooding of streets
and houses. Furthermore, the thunderstorm on 7 June lasted
for 2 h, during which there were several lightning strikes, one
of which caused a widespread power blackout in the city.
On the other hand, on 10 June the thunderstorm lasted only25

10 min, but it was of great intensity, with torrential rain and
huge hailstones that severely damaged the countryside. The
center of these two thunderstorms was the area of the city of
Cáceres, with no rainfall in the surrounding area.

In other places, deaths were reported during some thunder-30

storms, such as occurred in the Zafra, Villalba, Bienvenida,
and La Lapa zones on 10 June, where a total of four peo-
ple died: two of them drowned due to the enormous flooding
of the Peñaranda riverbank, and the other two were struck
by lightning in the hut where they were sheltering from the35

thunderstorm, according to the newspapers Extremadura and
Correo de la Mañana. Another death occurred in Zarza de
Granadilla when a man was swept away by the current while
trying to ford a stream on 10 June, as reported in the newspa-
per La Montaña. The death of a child who drowned when she40

was swept away by a stream in the thunderstorm in Berlanga
is also to be regretted, according to the news item of 22 June
in the newspaper Correspondencia de España, where it is
also stated that lightning killed three people in Llerena. The
newspaper Extremadura reports that in the village of Mon-45

temolín, there were 15 consecutive days of thunderstorms,
killing a man when he was struck by lightning. The same
newspaper also reports that another person died from the
same cause in the thunderstorm that occurred in Montánchez
on 8 June. However, the event with the highest number of50

deaths was the thunderstorm on 18 June in Higuera de Var-
gas, according to the newspaper Correo de la Mañana, in
which five people died when they were struck by lightning
while sheltering in a hut.

As well as the fatalities, several people were injured, and 55

animals were killed. For example, in that same hut in Higuera
de Vargas, apart from the death of those five people, four peo-
ple were injured, and eight pigs that were in the vicinity died.
Moreover, according to the reports from the newspaper La
Montaña, two people were also injured in the thunderstorm 60

on 10 June in Cáceres. Two people suffered burns when they
were struck by lightning in Malpartida de Cáceres, and three
donkeys were killed by the lightning, according to the same
newspaper. In addition, many animals drowned in different
locations. 65

Another one of the most frequent impacts of the thun-
derstorms was the floods that occurred in many places. Ac-
cording to the news reported in the newspaper Correo de la
Mañana, in Segura de León a strong thunderstorm around
7–8 June caused the flooding of a multitude of houses and 70

streets. In addition, the strong flow of water caused the wa-
tercourses to break in several places, sweeping away animals,
devastating the fields, and leaving the trunks of holm oaks
bare due to the impact of the stones carried by the current.
The same newspaper reports that further north, in Ribera del 75

Fresno, there were also major floods due to a thunderstorm
on 16 June. The most insignificant stream was transformed
into a mighty river, and the streets carried so much water that
it was impossible to cross them. In some houses the water
reached a height of 1 m, collapsing walls and sweeping away 80

everything in its path. A few days later, in the same area, the
newspaper Extremadura reported a major thunderstorm on
25 June in the village of Hinojosa del Valle, during which
the whole village was flooded, and several houses were de-
stroyed. In addition, it is reported that a stream overflowed its 85

banks in Jerez de los Caballeros due to another thunderstorm
on 21 June. The overflowing of the Bodión River, the Peñara
riverbank, and the Guadiana River in the thunderstorm on 10
June in the Zafra area mentioned above must not be forgot-
ten. 90

It is worth mentioning the damage caused to infrastructure
by the intense thunderstorms. There were collapsed bridges,
such as the one over the Víar River during the thunderstorm
on 6 June in the area of Montemolín, according to the news-
paper Correo de la Mañana. Another bridge over the Tagus 95

River fell due to the thunderstorm on 7 June in the area of
Santiago del Carbajo, according to the newspaper La Mon-
taña. In addition, it is reported that traffic between Santiago
del Carbajo and a nearby village called Herrera de Alcántara
was interrupted. The collapse of houses and walls was also 100

very common in many towns during these thunderstorms, as
occurred in Segura de León, Cáceres, Malpartida de Cáceres,
Hinojosa del Valle, and Ribera del Fresno.

Crop and field damage was extensive in many of the lo-
cations where thunderstorms developed, leading to a major 105

economic impact due to the region’s dependence on agri-
culture at that time. For example, a thunderstorm in Alcon-
era on 7 June destroyed crops and trees, leaving only the
subsoil in many places, according to the newspaper Correo
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Figure 3. Geographical distribution of the Extremadura locations affected by the storms that occurred in June 1925, according to the docu-
mentary sources consulted in this work. Color shows the number of deaths directly related to the thunderstorm events, which were extracted
from the documentary sources (black dots mean no deaths were reported).

de la Mañana. Something similar happened on 10 June in
Aldeanueva del Camino and on 18 June in Eljas, according
to reports from the newspaper Extremadura, where the water
and hail caused considerable damage to the orchards.

4 Assessing the observed instrumental data5

As this episode of thunderstorms in June 1925 led to strong
impacts throughout Extremadura, it is necessary to analyze
the behavior of rainfall in this month. For this purpose, daily
rainfall data from seven locations over Extremadura were
used. Figure 4 shows daily rainfall in June 1925 for these ob-10

servatories. The local character of precipitation during thun-
derstorms is revealed. Most observatories recorded precipita-
tion between 2 and 6 June, with Cornalvo (in the center of the
study area) being the one with the highest values. During the
rest of the month, thunderstorms and precipitation are more15

isolated, appearing at some observatories, while there was
no rain at others. Thunderstorms with rainfall higher than
20 mm d−1 were recorded on 2–8, 13, 16, and 18 June.

In order to analyze whether the accumulated rainfall in
June 1925 was remarkable, Fig. 5 shows the ranking of that 20

month compared to the remaining 157 June months for the
time series of each observatory in peninsular Spain. The eight
observatories marked in red represent the places where June
1925 was the wettest or the second-wettest June and are lo-
cated in the southwest. In this same area, for most of the ob- 25

servatories, the rainfall recorded in June 1925 is among the
10 rainiest months of June for the whole time period. On the
contrary, there are four observatories in the northwest show-
ing that June 1925 was one of the driest months of June.

For the three meteorological variables analyzed in this 30

work (precipitation, temperature, and cloudiness), the stan-
dardized anomalies between June 1925 and the average of
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Figure 4. Daily rainfall recorded at seven observatories located in Extremadura in the month of June 1925.

Figure 5. Spatial distribution of the rankings representing the accu-
mulated rainfall in June 1925 among the other June months in the
158 years (1851 to 2008) that make up the complete time series for
each observatory. Red numbers represent the observatories where
June 1925 is the wettest or the second-wettest June.

June of the corresponding variable have been estimated as
follows:

Y =
XJune1925−XJune

SD(XJune)
, (2)

with XJune1925 as the value for the variable in June 1925 and
XJune and SD(XJune) as the respective mean and standard de-5

viation of the variable for the month of June for the whole

time series. In this section, variables such as rainfall, temper-
ature, and cloudiness are analyzed.

Figure 6a shows the rainfall anomalies for 64 time series
located over peninsular Spain. Note that in order to allow 10

a better interpretation of the spatial behavior of the results,
the anomalies were spatially interpolated by a kriging proce-
dure. The highest anomalies are located over the southwest
of Spain, with the study area showing anomalies over 3; i.e.,
in June 1925 it rained between 3 and 4 times more than nor- 15

mal in an average June. For these observatories, June 1925
shows the highest accumulation of rainfall in 158 years. The
rainfall anomalies decrease towards the north and northeast
of Spain.

When studying the relationship between temperature and 20

thunderstorm events, it can be expected that the tempera-
ture will be lower than usual in a month as rainy as the
one that occurred in the study area. Figure 6 (central panel)
shows the monthly temperature anomalies for our time se-
ries. Anomalies showing a colder-than-average June 1925 25

lie in the southwest, although they are weak. Similarly to
the rainfall, the temperature anomalies decrease towards the
northeast of Spain. Moreover, Fig. 6 (right panel) shows the
spatial variability in the monthly cloudiness anomalies for
June 1925 with respect to the average for the 1866–2010 pe- 30

riod in Spain. A clear dependence on latitude can be seen,
with negative cloudiness anomalies for all northern locations
and positive anomalies for the central and southern sites. In
addition, we see that the central and southwestern regions of
Spain present the highest cloudiness anomalies. Several loca- 35

tions exhibit extremely high cloudiness values in June 1925
compared to all months of June between 1866 and 2010.
For example, June 1925 had an absolute cloudiness record in
Madrid, Cuenca, and Granada. It also had the second-highest
values in Badajoz, Toledo, and Málaga. 40
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Figure 6. Rainfall (a), temperature (b), and cloudiness (c) anomalies for June 1925.

5 Synoptic analysis leading to the June 1925 events

In addition to the analysis of temperature, precipitation,
and cloudiness series, the synoptic situation of each day of
June 1925 is analyzed in order to understand the reason for
the stormy events during the month. For this purpose, the5

20CR reanalysis data were used to carry out the analysis.
The wind vector (streamlines) and the geopotential height
at 250 hPa for each day of June 1925 are plotted in Fig. 7.
Jet streams are a core of strong westerly winds located in the
upper levels of the troposphere. Therefore, the jet stream is10

easily identified in Fig. 7. In summer, the polar jet stream
is weaker than in winter, and this favors a wavier flow. The
polar jet stream in the first days of June reached 50 m s−1,
and the flow began to ripple (Fig. 7). The wave broke on 3
June, bringing on a cutoff low located over the southwest of15

the Iberian Peninsula. During the next few days, the polar
jet stream continued to be wavy, and an anticyclone began to
form poleward of the cutoff low. This situation can be assim-
ilated to a blocking system (Barriopedro et al., 2010; Lupo,
2021).20

The cutoff-low-pressure system was one of the prominent
patterns during June 1925, and the corresponding convec-
tion increased precipitation that was locally very intense.
This could also explain the increase in cloudiness and the
lower-than-usual temperatures for the month of June in this25

region. Note that the persistent trough and cutoff-low pat-
terns shown at 250 hPa and also at 500 hPa are compatible
with a strong low-level southern flow (700 or 850 hPa) over
the area of study, especially around the province of Badajoz,
where there is usually a flow from the south and southwest30

at low levels. However, orographic reinforcement of precipi-
tation is not typical in the south of the province of Badajoz,
since the mountains, even if they were aligned perpendicular
to the flow, are not high enough. This effect is well known up-
wind of the southern flow, in the Sierra de los Caballeros (the35

peak of Tentudía at 1104 m and the western summit of Los
Bonales at 1053 m), but the locations affected by the storms
in 1925 (Fig. 3) are all in the lee of the aforementioned flow.

In fact, the entire province of Badajoz, except for the south-
ern mountains, can be considered geographically to be a large 40

valley of the Guadiana River, open to the west-southwest.
That is why this orographic forcing of precipitation does not
occur here. Perhaps the specific orography in locations such
as Jerez de los Caballeros, Higuera de Vargas, La Lapa, etc.,
could have had some influence not on the precipitation but 45

on its channeling and could have generated some local ef-
fects such as flooding or overflows.

Synoptic pattern classifications are a useful analytical tool
for understanding the weather of a region. We will use
the synoptic pattern classification established by Font-Tullot 50

(1983, 2000) to analyze the synoptic situation of each day
of June 1925. Specifically, we will use the new pattern clas-
sification carried out by Santos et al. (2019), which updates
and improves the well-known Font-Tullot classification for
the Iberian peninsular region. This synoptic classification 55

consists of 23 different patterns. Santos et al. (2019) used
the ERA40 reanalyses to review the objective classification
of Ribalaygua-Batalla and Borén-Iglesias (1995). Moreover,
the subjective classification of Font-Tullot (1983) was re-
trieved in detail, proposing 23 synoptic patterns that are illus- 60

trated with situations from 23 specific dates from the 1970s
to the 1980s.

The geopotential height at 500 hPa and the sea level pres-
sure (SLP) are analyzed for each day in order to identify
which pattern corresponds to each day. Table 2 shows the 65

seven patterns identified for June 1925. Five different pat-
terns are identified between 1 and 22 June, and all are as-
sociated with thunderstorms (except for pattern no. 16, not
associated with thunderstorms, and no. 21, uncertain) by
Santos et al. (2019). The most common patterns are no. 5 70

(Azores anticyclone and peninsular thermal depression), no.
18 (Ibero-African barometric trough), and no. 21 (baromet-
ric dam). Figure 8 shows an example of these three patterns,
showing the SLP (blue contour lines) and the geopotential
height at 500 hPa (colored shading). Pattern nos. 5, 18, and 75

21 are represented in Fig. 8 on the left (2 June), in the cen-
ter (10 June), and on the right (18 June), respectively. Pattern
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Figure 7. Wind vector (streamlines) and geopotential height at 250 hPa for each day of June 1925. The Extremadura region is shown in
green.

no. 5 is associated with storms between May and September,
being more frequent in July and August. In addition, pattern
no. 18 is common in June and is associated with fair weather,
although it could be associated with cutoff lows in southern
Spain. Finally, pattern no. 21 is associated with fair weather5

with occasional storms, especially in the north of the Iberian
Peninsula. Between 23 and 30 June 1925, the most common

pattern was no. 10. This pattern is associated with cold and
dry weather in southern Spain. As can be seen in Sect. 3 and
Fig. 4, most of the stormy and rainy days occurred between 10

1 and 22 June. In fact, as discussed in Sect. 4 in relation to
Fig. 4, thunderstorms with rainfall higher than 20 mm d−1

were recorded on 2–8, 13, 16, and 18 June. All these days
except 8 June are associated with patterns that could be com-
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Figure 8. The synoptic situations of 2 June (a), 10 June (b), and 18 June (c) showing an example of pattern types no. 5, no. 18, and no. 21,
respectively, according to the classification by Santos et al. (2019). Geopotential height at 500 hPa is represented by the colored shading and
SLP by the blue contour linesCE1 . The Extremadura region is shown in green.

patible with thunderstorms or rain (see the last column in Ta-
ble 1). As evident in Sect. 3 and Fig. 4, most stormy and rainy
days occurred from 1 to 22 June. Consequently, the synoptic
analysis conducted in this time period aligns with the obser-
vations documented in the newspapers.5

Lastly, we have generated synoptic charts of the main me-
teorological fields, as well as different composites of the
monthly mean values and anomalies regarding the climato-
logical period covered by the 20CR reanalysis. Following
Doswell et al. (1996), thunderstorms and deep, moist con-10

vection require three ingredients: moisture, instability, and
lift. Vertical wind shear is also required to allow storm or-
ganization (e.g., Markowski and Richardson, 2010). In the
current article, precipitable water content (moisture), CAPE
(instability), and omega (dp/dt , lifting) are analyzed.15

A summary of our results is presented in Figs. 9 and 10.
Figure 9 is made up of six panels. The top two panels show
SLP, while the middle two panels depict convective available
potential energy (CAPE), and the bottom two panels display
total precipitable water. The panels on the right present the20

composite means of the variables for June 1925, while the
panels on the left exhibit the composite anomaly.

The top panels in Fig. 9 show a typical negative North At-
lantic Oscillation (NAO) situation, with low pressure west of
the British Isles and negative SLP anomalies in the south-25

west of the Iberian Peninsula. The middle panels of Fig. 9
reveal that the west of the Iberian Peninsula had high CAPE
values in the context of the Atlantic and Mediterranean re-
gion, with positive mean anomalies in the west of the Iberian
Peninsula during June 1925 (the values shown correspond to30

the composite mean of the entire month). Finally, the bot-
tom panels present high values of precipitable water in the
entire atmosphere in the southwest of the Iberian Peninsula,
with the highest values of the anomaly over the region of Ex-

tremadura. Note that these monthly anomalies are calculated 35

from the composite mean value (the climatology time period
selected for the calculation is 1981–2010). Therefore, the ex-
ceptional month of June 1925 in Extremadura was charac-
terized by a combination of a negative NAO situation, high
CAPE values, and precipitable water available in this area. 40

In any case, note that Fig. 9 shows that the largest CAPE in
Spain for June 1925 was not located precisely in southwest-
ern Spain but was in northwestern Spain and northern Por-
tugal. It seems that the 20CR reanalysis for such early times
gives us significant patterns, although perhaps the exact lo- 45

cation of the details is a little displaced.
The panels in Fig. 9 are complemented by panels in Fig. 10

that show the omega field at several pressure levels during
June 1925 (left panels), as well as the omega field at the
same pressure levels during all June months for the period 50

of 1851–2014 except 1925 (right panels). Results in the left
panels show a negative anomaly in omega at all pressure lev-
els during June 1925 in the west of the Iberian Peninsula,
up to a very high level far from the surface (∼ 150 hPa),
where the lift seems to have disappeared. Moreover, while 55

the sea level pressure anomaly is negative across much of Eu-
rope (Fig. 9), the west of the Iberian Peninsula stands out as
a region with stronger-than-average large-scale lifting when
looking at the omega field. This indicates that large-scale lift-
ing could have been a relevant factor for the development 60

of the thunderstorms in June 1925. Results in the right pan-
els show that this negative anomaly is non-existent for June
months for the full period of the reanalysis (1851–2014) ex-
cept 1925. It indicates the exceptionality of June 1925, re-
searched in this work and not included in the European Se- 65

vere Weather Database (ESWD; Dotzek et al., 2009), which
only includes four severe weather phenomena for the year
1925 in eastern Spain.
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Table 2. Patterns identified in June 1925, according to the classification by Santos et al. (2019).

Pattern Brief description Day of the month Storm or rain

No. 5 Azores anticyclone and peninsular thermal depression 1–3, 6, 7, 28, 29 Yes
No. 8 Atlantic anticyclone and peninsular thermal depression 4, 5 Yes
No. 10 Gulf of Genoa depression 24–27 No
No. 16 British–Scandinavian anticyclone 8, 9 No
No. 18 Ibero-African barometric trough 10–13 Yes
No. 20 Summer peninsular cold depression 23 Yes
No. 21 Barometric dam 14–22 Uncertain

6 Conclusions

Thunderstorms are crucial for understanding the climate
system and have significant societal implications due to
their various hazards. The northeastern region of the Iberian
Peninsula, particularly the mountainous areas of the Pyre-5

nees and the Iberian system, is highly affected by thun-
derstorms. Studies have examined exceptional thunderstorm
events in this region, including episodes of hail and se-
vere thunderstorms. Climatological studies on storms on the
Iberian Peninsula are limited but have explored rain char-10

acteristics and the impacts on social and economic aspects,
such as wildfires. A notable set of news reports from June
1925 in the interior southwest of the Iberian Peninsula drew
our attention due to the region’s infrequent storms and the
exceptional consequences described by journalists. In this15

study, we have provided a detailed description of the detri-
mental effects during that stormy month. Moreover, we have
evaluated instrumental data from almost a century ago and
have analyzed the synoptic situation that caused these excep-
tional thunderstorms.20

The thunderstorms that occurred in June 1925 had a sig-
nificant impact throughout Extremadura, Spain. Numerous
towns and villages in the north, center, and south of Ex-
tremadura reported various kinds of damage caused by the
thunderstorms. The city of Cáceres experienced multiple25

storms in June, with flooding of streets and houses on 7, 10,
and 14–15 June. The thunderstorms in Cáceres were charac-
terized by heavy rain, lightning, and large hailstones, which
caused power outages and severe damage to the countryside.
Other areas such as Zafra, Villalba, Bienvenida, La Lapa,30

Zarza de Granadilla, and Berlanga also reported deaths and
injuries from lightning strikes, flooding, and stream currents.
Animals were affected as well, with several cases of dead
animals due to lightning strikes or drowning. Flooding and
overflowing of rivers and streams were widespread, leading35

to damaged houses, streets, and fields. Bridges, houses, and
walls collapsed, and crops and orchards suffered extensive
damage. The economic impact on agriculture was significant
due to the destruction of crops and trees. These storms had
a profound impact on the region, causing the loss of lives,40

injuries, infrastructure damage, and economic losses.

During the thunderstorms in June 1925 in Extremadura,
the behavior of rainfall in the region was analyzed. Daily
rainfall data from seven locations in Extremadura were
examined, revealing the local nature of precipitation dur- 45

ing thunderstorms. The highest values of precipitation were
recorded between 2 and 6 June, with Cornalvo station expe-
riencing the most significant rainfall. In the rest of the month,
there were more isolated thunderstorms and varying precipi-
tation patterns across the observatories. Several days, includ- 50

ing 7, 8, 13, 16, and 18 June, had thunderstorms with rainfall
exceeding 20 mm d−1.

To determine whether the accumulated rainfall in June
1925 was exceptional compared to other June months, a
ranking analysis was conducted. The eight observatories in 55

the southwestern region of peninsular Spain marked in red
in Fig. 5 had either the wettest or the second-wettest June on
record in 1925. Most observatories in this area ranked among
the top-10 rainiest June months throughout the entire dataset.
In contrast, four observatories in the northwest indicated that 60

June 1925 was one of the driest June months. We also exam-
ined standardized anomalies for precipitation, temperature,
and cloudiness in June 1925 compared to the long-term av-
erages (1850–2003). The rainfall anomalies were highest in
the southwest, indicating that June 1925 had 3 to 4 times 65

more rainfall than the average for June. The anomalies de-
creased towards the north and northeast of Spain. Temper-
ature anomalies were lower than average in the rainy study
area, with colder temperatures observed in the southwest.
Cloudiness anomalies showed a clear dependence on lati- 70

tude, with negative anomalies in northern locations and posi-
tive anomalies in central and southern regions. Central and
southwestern Spain had the highest cloudiness anomalies,
with several locations experiencing extremely high cloudi-
ness compared to all other months of June from 1866 to 2010. 75

Overall, June 1925 in Extremadura had significant rainfall,
lower temperatures than usual, and increased cloudiness, par-
ticularly in the southwestern region.

We have analyzed the synoptic situation in June 1925
to understand the occurrence of stormy events during that 80

month. The 20CR reanalysis data were used to examine the
wind vector and geopotential height at 250 hPa for each day
of June 1925. The presence of a polar jet stream and its wavi-
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Figure 9. The composite mean (b, d, f) and composite anomaly (a, c, e) of SLP, CAPE, and the precipitable water entire atmosphere for June
1925 in the study area (top, middle, and bottom panels, respectively) from the 20CR reanalysis.

ness were observed, indicating a wavy flow pattern. The daily
synoptic situations during this month show patterns associ-
ated with thunderstorms and rainfall on most days. Synoptic
charts and composites of monthly meteorological fields for
June 1925 were also generated. Our analysis suggests a nega-5

tive NAO situation, with low pressure west of the British Isles
and negative SLP anomalies in the southwest of the Iberian
Peninsula. Moreover, we have found high CAPE values in
the west of the Iberian Peninsula, with positive mean anoma-
lies during June 1925, and high values of precipitable water 10
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Figure 10. TS1The composite anomaly of omega (dp/dt) for June 1925 (left panels) and the composite anomaly of omega (dp/dt) for June
months from 1851 to 2014 excluding 1925 (right panels) in the study area for pressure levels of 600, 500, 400, 200, and 150 hPa (from top
to bottom) from the 20CR reanalysis.
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in the southwest of the Iberian Peninsula, particularly in Ex-
tremadura. Overall, the exceptional month of June 1925 in
the southwest of the Iberian Peninsula was characterized by
a combination of a negative NAO situation, high CAPE val-
ues, large-scale lifting, and abundant available water in the5

region.
The analysis carried out in this article sheds light on the

most extreme convective processes that can occur over the
southwest of the Iberian Peninsula. The interest in these pro-
cesses is enormous due to their catastrophic consequences.10
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