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Abstract

This chapter analyses the territorial, human, and socioeconomic impacts caused by Hurricane John
(2024) in the state of Guerrero, with a particular focus on the municipalities of Acapulco and Coyuca de
Benitez, within a context of increasing intensity and frequency of extreme hydrometeorological events.
Using a territorial and comparative approach, the chapter examines the meteorological characteristics of
the event, patterns of differentiated impacts, and the structural vulnerability conditions that shaped the
magnitude of damage. The findings show that although Hurricane John exhibited lower wind intensity
than previous events such as Hurricane Otis (2023), its extraordinary rainfall produced widespread
impacts, including flooding, landslides, and significant socioeconomic disruptions, especially in rural
and peri-urban areas. Furthermore, the assessment of post-disaster recovery processes reveals persistent
structural gaps related to socioeconomic inequality, fragile urban infrastructure, and the limited
integration of climate adaptation criteria into territorial planning. Overall, the chapter highlights the
urgent need to move toward risk management and resilient reconstruction models that incorporate
preventive, participatory, and territorially differentiated approaches, aimed at reducing future exposure
and strengthening community adaptive capacity in the face of increasingly extreme climate scenarios.
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Resumen

El capitulo analiza los impactos territoriales, humanos y socioeconémicos ocasionados por el huracan
John (2024) en el estado de Guerrero, con énfasis en los municipios de Acapulco y Coyuca de Benitez,
en un contexto marcado por la creciente intensificacion de eventos hidrometeoroldgicos extremos. A
partir de un enfoque territorial y comparativo, se examinan las caracteristicas meteoroldgicas del
fendmeno, los patrones de afectacion diferenciada y las condiciones estructurales de vulnerabilidad que
condicionaron la magnitud de los dafios. Los resultados evidencian que, si bien John present6 una menor
intensidad de viento respecto a eventos previos como el huracan Otis (2023), las lluvias extraordinarias
generaron impactos extensivos asociados a inundaciones, deslaves y disrupciones socioeconémicas,
particularmente en zonas rurales y periurbanas. Asimismo, el analisis de los procesos de recuperacion
revela persistentes brechas estructurales vinculadas a la desigualdad socioeconémica, la fragilidad de la
infraestructura urbana y la insuficiente integracion de criterios de adaptacion climatica en la planificacion
territorial. En conjunto, el capitulo subraya la necesidad de transitar hacia modelos de gestion del riesgo
y reconstruccion resiliente que incorporen enfoques preventivos, participativos y territorialmente
diferenciados, con el fin de reducir la exposicion futura y fortalecer la capacidad adaptativa de las
comunidades ante escenarios climaticos cada vez mas extremos.
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1. Introduction

The objective of this research is to examine the impacts derived from the occurrence of Hurricane John
along the coastal strip of the municipality of Coyuca de Benitez, Guerrero. This hydrometeorological
event took place in September 2024 and, for analytical purposes, the study considers key dimensions
such as flooding, damage to buildings, human losses, and disruptions to essential services, including
hotels, restaurants, educational institutions, and health centres. The relevance of this research lies in the
need to develop a comprehensive understanding of the repercussions of Hurricane John, encompassing
not only material damage but also its social and economic effects, with particular emphasis on the hotel
sector and its influence on the local economy.

From the 1930s to the 1960s, Gilbert White gained prominence for his studies focused on the
analysis of flood-prone areas and other natural hazards in the United States. He is credited with
establishing a fundamental distinction between “hazardous natural phenomena,” “disasters,” and “risks”
(White, 1945; 1974). Subsequent literature has emphasized that natural risks (Espinosa Rodriguez, 2021),
together with anthropogenic risks, encompass a wide range of threats, including seismic and volcanic
hazards, slope processes, and hydrometeorological events, a perspective shared by Lopez Marrero and
Heartsill Scalley (2021). In addition, contemporary analyses incorporate factors such as climate change,
environmental degradation, soil erosion, vulnerability (Rodriguez, 2017), and the epistemological
foundations of disaster risk management (Quesada-Roman, 2017).

This conceptual evolution can be explained by the fact that the “geography of risk model,” in
conjunction with contributions from other disciplinary fields, has played a significant role over recent
decades in shaping a framework of new sensitivities toward natural catastrophes, allowing for more
integrated and multidimensional interpretations of disaster processes (Buj Buj, 1997, p. 563).

Among the studies published in relation to Hurricanes Otis and John, particular emphasis can be
placed on the work of Cruz Martin del Campo (2024), who documented the impacts derived from
Hurricane Otis, including the loss of natural environments and critical infrastructure such as electrical,
hydraulic, and communication networks, as well as damage to buildings. A similar pattern was observed
during the passage of Hurricane John through the municipality of Coyuca de Benitez, especially from
the municipal seat toward the Pacific Ocean coastline. In addition to the impacts directly associated with
the hurricane, incidents of looting affecting businesses, banks, and private dwellings were also reported,
primarily in Acapulco and, to a lesser extent, in the neigh boring municipality of Coyuca de Benitez,
Guerrero. These findings are consistent with the conceptual foundations established by pioneering works
that laid the groundwork for geographic research during the nineteenth century and were later
consolidated within the School of Human Ecology at the University of Chicago in the late 1920s under
the influence of John Dewey. Dewey argued that humanity coexists within a hazardous natural
environment, which poses constant threats to human societies, thereby situating human populations
within a persistent cycle of unresolved environmental problems (Toscana, 2006).


https://doi.org/10.55467/reder.v5i1.64
https://doi.org/10.55467/reder.v5i2.74
https://doi.org/10.55467/reder.v5i2.74
https://doi.org/10.55467/reder.v5i2.74
http://dx.doi.org/10.12804/revistas.urosaio.edu.co/disertaciones/a.4778
https://doi.org/10.15359/rgac.58-1.1
https://estudiosgeograficos.revistas.csic.es/index.php/estudiosgeograficos/article/view/644/687
https://doi.org/10.22201/ents.20075987p.2023.34.88455
https://doi.org/10.22201/ents.20075987p.2023.34.88455
https://ru.dgb.unam.mx/items/7cb5f380-a345-4416-81f7-38f9d772283a

19

The research problem addressed in this study stems from the limited availability of scientific
literature on the combined effects of wind and water, particularly on residential buildings ranging from
two to nine stories located along the coastal zone of the municipality of Coyuca de Benitez, as noted by
Ramirez-Fernandez, Salinas-Jasso, and Alva-Nifio (2023). Accordingly, this study focuses on the land—
sea and continental interface in the municipality of Coyuca de Benitez along the Mexican Pacific coast.
One of the main motivations for this research is therefore to understand how Hurricane John affected
vegetation, communities, and infrastructure along its trajectory, in line with the approach proposed by
Garcia-Méndez et al. (2020). Such knowledge is essential to support informed decision-making at local,
national, and international levels (Wang & Kim, 2018).

According to information compiled by the World Meteorological Organization (WMO) between
1970 and 2019, cyclones have caused an average of 43 deaths per day, as well as economic losses
amounting to approximately 78 million U.S. dollars over the past fifty years. This figure represents nearly
one third of the total fatalities and economic losses attributed to water-, weather-, and climate-related
disasters worldwide. Nevertheless, “the number of deaths has decreased significantly due to
improvements in forecasting, early warning systems, and disaster risk reduction measures facilitated by
the WMO Tropical Cyclone Programme” (Andrew, 2023, p. 2).

In Mexico, the National Meteorological Service of the National Water Commission (Conagua),
in coordination with the United States National Hurricane Center and the WMO Regional Specialized
Meteorological Centre in Miami, issued warnings regarding the potential for catastrophic storm surges,
deadly winds, and flash flooding in urban areas as a result of Hurricane Otis in Acapulco. Approximately
eleven months later, a comparable situation occurred with the tropical cyclone that affected Coyuca de
Benitez, Guerrero (UN News, 2023, p. 1). According to the National Meteorological Service, Otis
“surpassed even the intensity of Hurricane Patricia in October 2015, which made landfall in the state of
Jalisco, Mexico” (BBC Mundo, 2023, p. 1).

Recent studies, such as that conducted by Gao, Zhou, Wang, Lin, and Murtugudde (2022),
indicate that the EI Nifio phenomenon in the central-northern region of the Pacific Ocean plays a decisive
role in the formation and evolution of tropical cyclones. Furthermore, a specific characterization has been
developed for the North American context, with particular emphasis on Mexico (Nifio-Gutiérrez, 2022a).

In 1973, Tropical Storm Claudia made landfall approximately 30 miles east of Acapulco,
generating intense rainfall across southern Mexico. Nevertheless, aside from this episode, there are no
recorded instances of tropical storms or hurricanes making landfall within a 50-mile radius of Acapulco,
according to Henson, Masters, and Marvell (2023). This historical pattern supports the notion that direct
impacts from tropical cyclones in the area are relatively infrequent, thereby reinforcing the exceptional
nature of Acapulco’s climatic context.

In 1997, Hurricane Pauline caused severe devastation by destroying approximately 5,000 homes
as a result of flash flooding and landslides in various areas of the port city. The event particularly affected
elevated zones with steep slopes within EI Veladero National Park, located near the urban core.
Consequently, a large portion of Acapulco’s population was left without electricity or access to potable
water. The magnitude of the disaster is reflected in the loss of up to 500 human lives, in addition to 29
fatalities recorded in the municipality of Coyuca de Benitez.

2. Methodology

This chapter adopts a research-oriented approach, and its methodology was based on the development of
a hurricane hazard map encompassing events that have impacted Acapulco and Coyuca de Benitez,
Guerrero, Mexico, during the period from 1921 to 2023 (Arroyo, 1983). The study is grounded in an
interpretive paradigm, which seeks to understand phenomena from the perspective of their specific
territorial and socio-environmental contexts. Accordingly, the primary objective was to search for, select,
compile, and analyse high-quality bibliographic sources, with particular emphasis on key themes such as
the geography of risk, disasters, vulnerability, sustainability, and tourism.
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The theoretical foundation of this study is grounded in the geography of natural disasters in
Mexico. Dr. Irasema Alcantara Ayala (2019) has conducted extensive research on various dimensions of
natural disasters, including earthquakes, floods, landslides, and hurricanes. This scientific perspective
provides a crucial analytical framework for examining Hurricane Otis in Acapulco and Hurricane John
in Coyuca de Benitez, Guerrero. Geographic information constitutes a fundamental element for territorial
planning and management, as it enables the identification of infrastructure locations, guides sustainable
urban development, promotes the conservation of natural resources, and strengthens strategies for
mitigating natural hazards.

The study is framed within a mixed-methods approach, integrating qualitative and quantitative
techniques in order to achieve a more comprehensive understanding of the impacts of Hurricane Otis in
Acapulco and Hurricane John in the municipality of Coyuca de Benitez, Guerrero. The methodological
strategy is supported by the theoretical contributions of disaster geography, which make it possible to
analyse and connect physical and geographic components with socioeconomic dimensions. The
theoretical-methodological elements of the disaster approach have gained increasing relevance due to
the rise of global environmental and tourism-related challenges, such as erosion, water and food scarcity,
pollution, and deforestation, among others (Nifio-Gutiérrez, 2014, p. 23).

The type of research is exploratory and descriptive, as it seeks to identify and describe the
characteristics and effects of Hurricanes Pauline, Ingrid—Manuel, and Otis in the Acapulco region, as
well as Hurricane John in 2024 in Coyuca de Benitez, Guerrero, Mexico. Within this framework, a set
of fundamental phases was developed, ranging from the initial formulation of the study to the final
preparation and writing of the chapter. The main stages included the following:

First phase: This phase involved a comprehensive review of both printed and digital literature
related to the geography of risk, disasters, tourism, and hurricanes that have affected Acapulco and
Coyuca de Benitez from 1921 to 2023 (Arroyo, 1983; Nifio Gutiérrez, 2025a). In addition, specialized
literature on risk geography and disasters was consulted, including the works of Arraya-Cornejo, Lizana,
and Abarca (2023), sustainability studies (Mercado & Ramirez, 2023), and tourism research (Fernandez-
Palacios & Haroun, 2007). This process made it possible to examine questions concerning the
vulnerability of Acapulco Bay and the Coyuca de Benitez lagoon to flood-related disasters associated
with hurricanes, as well as the spatial distribution of impacts and the strategies implemented to manage
and reduce risks linked to such events.

Second phase: This phase focused on the collection of secondary information. Digital archives
and printed documents of a bibliographic and hemerographic nature were reviewed, providing data on
the evolution of Hurricanes Otis and John, as well as on their economic, tourism-related, social, and
environmental impacts. The primary objective was to ensure an appropriate balance between the quality
and relevance of the sources, with particular emphasis on the geography of risk and disasters, while also
identifying potential information gaps and delimiting the scope and limitations of the study.

Third phase: An analysis was conducted of the hurricanes that affected Mexico between 1921 and
2023. In addition, a cartographic representation at a scale of 1:22 000 000 was produced to depict the
trajectory of each hurricane that passed either directly or indirectly through Acapulco, Guerrero, Mexico.
Furthermore, the Acapulco E14-C57 topographic map at a scale of 1:50 000 was used (INEGI, 2015). In
order to obtain an overall view of the areas affected by Hurricanes Otis and John, fieldwork was carried
out in both municipalities under study between November 2023 and April 2024. For this purpose,
equipment for visual documentation, including cameras, was employed, along with a field log designed
to record qualitative and quantitative information, as well as complementary instruments for data
collection and systematization.

Fourth phase: A detailed statistical analysis of the impacts caused by Hurricanes Pauline, Ingrid—
Manuel, Otis, and John were developed with the aim of identifying the consequences of each event within
its corresponding period. This exercise made it possible to assess the magnitude of these
hydrometeorological disasters in southern Mexico. Data processing was conducted within the Master of
Science in Sustainable Tourism Management program at the Autonomous University of Guerrero
(AUG), where activities related to data organization, analysis, and the concise presentation of results in
tabular form were also carried out.
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Fifth phase: Documentary information, statistical data, and demographic databases were
analysed. In addition, explanatory texts were prepared and the final version of the chapter was integrated.
Overall, the methodological strategy is consistent with the objectives outlined in the introduction. The
sampling technique employed was non-probabilistic convenience sampling. This method was selected
due to the exploratory nature of the study and the need to access specific information from relevant and
readily available sources. The sampling framework included historical documents and archival records
of hurricanes, as well as direct field observation for the collection of qualitative and quantitative data in
areas affected by Hurricanes Otis and John.

3. Results and discussion

The state of Guerrero is located in the southern portion of the Mexican Republic. It borders the State of
Mexico to the north (216 km), the state of Puebla to the northwest (128 km), the state of Oaxaca to the
east (241 km), and the Pacific Ocean to the south (500 km) (INEGI, 2024). Coyuca de Benitez, in turn,
is situated between the extreme geographic coordinates of 16°54” to 17°28” north latitude and 99°48” to
100°19” west longitude relative to Greenwich, with an altitudinal range between 0 and 3 400 meters
above sea level (INEGI, 2025). It borders the municipalities of Atoyac de Alvarez, General Heliodoro
Castillo, and Chilpancingo de los Bravo to the north; Chilpancingo de los Bravo and Acapulco de Juarez
to the east; Acapulco de Juérez, the Pacific Ocean, and a portion of the municipality of Benito Juérez to
the south; and the Pacific Ocean, part of Benito Juarez, and Atoyac de Alvarez to the west. Its territory
represents approximately 2.8% of the total surface area of the state of Guerrero. In 2010, the municipality
had a population of 73 460 inhabitants distributed across 134 localities (INEGI, 2010).

Nature has endowed the municipality of Coyuca de Benitez with a privileged geographic position,
favoured by a tropical climate, low-wave-energy waters, and warm average temperatures of
approximately 26°C, along with high salinity levels exceeding 35 parts per thousand (Fernandez-Alamo
& Farber-Lorda, 2006). Marine flora and fauna, which are essential for tourism development, have
benefited the inhabitants of the Guerrero coastline from 1940 to the present, particularly in the cases of
Acapulco and Coyuca de Benitez (Nifio-Gutiérrez, 2022b).

The physical characteristics of the coastline of Acapulco and Coyuca de Benitez are of
considerable physiographic and geomorphological interest. From a tourism planning perspective, the
landscape is regarded as a crucial attribute, requiring the preservation of vegetation stability and
dynamics, as well as the prudent use of scenic beach resources, in order to ensure ecologically sustainable
tourism operations. From an administrative standpoint, particular importance is attributed to the Federal
Maritime—Terrestrial Zone (FMTZ) (Zona Federal Maritimo Terrestre, ZOFEMAT) (Nifio-Gutiérrez,
Nifo-Castillo, & Nifo-Castillo, 2018).

In Coyuca de Benitez, sedimentary rocks are composed of the weathering and fragmentation of
local gneiss and schists, giving rise to a variety of beaches, rivers, and a coastal lagoon system that
includes the Mitla Lagoon, Coyuca Lagoon, and The Zarzal. A slope of approximately 10% has
facilitated the development of a significant hotel and restaurant zone, followed by condominium towers
and residential housing located on the alluvial plain of the Pacific Ocean coastal lowlands (Nifio-
Gutiérrez, 2025b).

Coyuca de Benitez exhibits a warm subhumid climate with summer rainfall (Aw1). Torrential
precipitation is concentrated during the period from May to November, with an average of 72 cloudy
days recorded annually. Thermal variation may reach up to 0.6°C, with temperatures fluctuating between
26.5°C and 28°C, and an annual average temperature of approximately 26.5°C. The sea functions as a
local thermal regulator due to maritime influence (Vidal, 2005, p. 173). This warm climate, together with
abundant summer rainfall and proximity to the Pacific Ocean, contributes to Coyuca de Benitez
possessing a tropical environment that is highly attractive for tourism and the development of diverse
coastal activities along the Guerrero shoreline, where even commercials, television series, and
internationally released and recognized films have been produced.
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In Coyuca de Benitez, prevailing winds predominantly flow from the west—southwest between
January and June, and from the west-northwest during August, October, and November, with wind
speeds ranging between 2.5 and 8.6 km/h. During this latter period, the occurrence of cyclones is
frequent, associated with atmospheric contrasts between the continent and the ocean, characterized by
higher temperatures and lower pressure over land, in contrast to relatively lower temperatures and higher
pressure over the sea. This pressure gradient causes winds to move from the ocean toward the mainland,
in accordance with Buys Ballot’s first law, which establishes that winds flow from areas of high pressure
to areas of low pressure (Fabian & Escobar, 2002, p. 241).

The hydrological region encompassing 91.1% of this municipality corresponds to the Costa
Grande, while 8.8% falls within the Costa Chica—Rio Verde region and 0.04% within the Balsas River
basin. The surface hydrography of Coyuca de Benitez is limited to the presence of intermittent streams,
whose flow occurs primarily during the rainy season. Local marine wave conditions register an average
height of approximately 75 cm above sea level, with wave periods of around 1.3 seconds. These
hydrographic and maritime conditions are characteristic of the Mexican Pacific coastal region that
includes both Acapulco and Coyuca de Benitez, Guerrero.

It is noteworthy that lithosol-type soils are distinguished by the presence of rocky outcrops, which
are utilized as a foundation for the construction of residential housing and vertical condominium
buildings of up to nine stories, intended for both permanent residents and the tourist population. The soils
present, in hierarchical order according to territorial coverage, are Regosols, Luvisols, Cambisols,
Phaeozems, Leptosols, Fluvisols, Arenosols, Gleysols, and Umbrisols. The land-sea interface is
characterized by saline Solonchak soils (SPP, 1981). The characteristics of the marine ecosystem, in
terms of relief, soils, vegetation, climate, flora, and fauna, have favoured the development of sun-and-
beach tourism in the municipality under study.

The flora includes tropical dry forest vegetation and species such as coconut palms (Cocos
nucifera L.), tamarind (Tamarindus indica L.), and amate (Ficus sp.). Marine fauna is highly diverse due
to the abundance of rocky reefs. Most fish species inhabiting the continental shelf of the central Pacific
belong to the Panamic biogeographic region. The bay is located within a transition zone between the
California Current and the southern equatorial counter current (Palacios Salgado, 2005, p. 47).

Over the past 50 years, cyclones have generated, on average, 43 deaths per day and economic
losses amounting to approximately 78 million U.S. dollars. According to statistics compiled by the World
Meteorological Organization (WMO) for the period 1970-2019, these figures account for roughly one
third of the fatalities and economic damages associated with climate-, weather-, and water-related
disasters. Nevertheless, the number of deaths has declined significantly as a result of improvements in
forecasting, early warning systems, and disaster risk reduction measures facilitated by the WMO Tropical
Cyclone Programme (Andrew, 2023, p. 2).

In Mexico, the National Meteorological Service of the National Water Commission (Conagua),
in coordination with the United States National Hurricane Center and the WMO Regional Specialized
Meteorological Centre in Miami, issued a warning regarding Hurricane Otis, which was expected to
primarily affect Acapulco Bay and Coyuca de Benitez (National Hurricane Center, 2025). The alert
cautioned about the potential occurrence of catastrophic storm surges, deadly winds, and flash flooding
in urban areas of both municipalities (UN News, 2023, p. 1).

At the same time, the formation of a tropical depression in the Pacific Ocean was being monitored.
According to the National Meteorological Service, Cyclone Otis is the most powerful event recorded in
recent memory, surpassing even the intensity of Hurricane Patricia in October 2015, which impacted the
state of Jalisco, Mexico (BBC Mundo, 2023; Garcia-Franco, Gomez-Ramos, & Dominguez, 2024).

The tropical cyclone season in the Atlantic Ocean, which affects Mexico’s eastern coast—
particularly the states of Tamaulipas and Veracruz—extends from June to November, with peak activity
occurring in September (Matias, 1998, p. 9). In the Pacific Ocean, the primary centre of cyclogenesis is
located in the Gulf of Tehuantepec and generates effects along a broad coastal corridor extending from
Chiapas to Baja California. A second, less recurrent formation centre is situated in the Gulf of California
and influences adjacent coastal zones.
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Furthermore, recent studies, such as that by Gao and Wang (2022), indicate that the El Nifio
phenomenon in the central-northern Pacific region constitutes a determining factor in the development
of tropical cyclones in this basin.

In 1973, Tropical Storm Claudia made landfall approximately 30 miles east of Acapulco and
produced intense rainfall across southern Mexico. Nevertheless, aside from this episode, there are no
records of tropical storms or hurricanes making landfall within a 50-mile radius of Acapulco, according
to Henson et al. (2023). This historical evidence supports the low frequency of direct tropical cyclone
impacts in the region and helps to explain the distinctive characteristics of Acapulco’s climatic regime.

In 1997, Hurricane Pauline reached its maximum intensity as a Category 4 hurricane over the
ocean and subsequently made landfall more than 200 miles east of Acapulco as a Category 2 system. It
then followed a typical trajectory parallel to the coastline while moving inland, which contributed to a
reduction in its intensity; nevertheless, it generated extraordinary rainfall along its path. As the system
approached the minimum threshold of cyclonic intensity, its circulation shifted directly north of
Acapulco.

This episode resulted in the destruction of approximately 5,000 homes due to flash flooding and
landslides in various areas of the port city, with particularly severe impacts in higher-altitude zones and
steeply sloped areas of El VVeladero National Park, located near the urban core. As a consequence, a large
proportion of the population was left without electricity and without regular access to potable water. The
magnitude of the tragedy is reflected in the loss of up to 500 lives, underscoring the severe humanitarian
impact of Hurricane Pauline on the port of Acapulco (Rodriguez, 2017).

The main scientific finding, aligned with the objective of this study, addresses cyclonic activity
in the Pacific basin. Following Hurricane Lidia, which recorded maximum sustained winds of 165 km/h,
Hurricane Otis exhibited even greater intensity, with sustained winds of 165 mph, equivalent to 265.5
km/h. This contrast highlights a marked intensification of hurricanes in the region during that specific
period. Other notable hurricanes in the history of the Mexican Pacific include Patricia in 2015 (150 mph
or 241.4 km/h), Madeline in 1976 (145 mph or 233.3 km/h), Kenna in 2002 (140 mph or 225.3 km/h),
Hurricane 12 in 1957 (225.3 km/h), Hurricane México in 1995 (225.3 km/h), and Hurricane Lidia in
2023 (225.3 km/h), all of which were characterized by exceptionally strong winds (Poveda, 2004).

These events underscore the importance of closely monitoring cyclonic activity in this region,
which is highly prone to intense impacts. In this regard, the present study represents the first scientific
contribution in the field of risk geography applied to Hurricane Otis conducted by local researchers,
documenting a total of eight hurricanes that have traversed the Acapulco area, of which five have also
passed through the municipality of Coyuca de Benitez.

According to the Government of the State of Guerrero, in 2023 tourism generated an economic
impact of six million pesos, with a flow of 977 000 visitors and an average hotel occupancy rate of 65.3%.
This sector has become the primary source of income for the state. Nevertheless, Hurricane Otis caused
severe damage to approximately 80% of the hotel infrastructure, according to the Association of Hotels
and Tourism Companies of Acapulco (AHETA). In addition, the National Business Council for Tourism
of Mexico reported estimated losses of 15 billion U.S. dollars in infrastructure damage, and
approximately one billion dollars in the case of Coyuca de Benitez, Guerrero.

The results obtained underscore the vulnerability of Coyuca de Benitez to extreme climatic
phenomena, such as Hurricanes Otis and John, which severely affected tourism infrastructure that is
essential to the regional economy. This situation highlights the urgent need to strengthen preparedness
and response capacity in the face of disasters.

The most important localities include Coyuca de Benitez (municipal seat), located at 20 meters
above sea level; The Papayo, also at 20 meters above sea level; The Embarcadero, The Espinalillo, and
Bajos del Ejido, all located at 0 meters above sea level, among others. These settlements lie within the
study area and are highly susceptible to flooding as a result of torrential rainfall during the wet season of
the year (INEGI, 1995).
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Within the context of tourism recovery in Coyuca de Benitez, authorities indicated that Hurricane
John generated numerous flooding events, “in which population sectors reported water levels rising to
nearly one meter and shortages of basic goods following the event, requiring food assistance and
emergency aid” (Rodriguez et al., 2024). These impacts resulted in food shortages, lack of electrical
power, intermittent telephone service, and limited road connectivity. In many homes, it was necessary to
relocate furniture and household appliances. Additional consequences associated with the hurricane
included automotive repair shops with vehicles submerged under water, sinkholes exceeding 10 meters
in depth, soccer fields covered in mud, and the accumulation of debris and waste in various parts of the
municipality.

It is important to note that the meteorological and geographic characteristics of Hurricane John
(Tropical Cyclone EP102024) correspond to an event that developed in the eastern Pacific Ocean and
rapidly evolved before making landfall along the southern coast of Mexico between September 23 and
27, 2024. According to the technical report issued by the United States National Hurricane Center, John
initially made landfall as a Category 3 hurricane in the state of Guerrero and subsequently weakened
before re-intensifying prior to a second landfall in the state of Michoacan (National Hurricane Center,
2025).

This hydrometeorological phenomenon was characterized by: (a) maximum sustained winds
exceeding 195 km/h, consistent with a major hurricane (Category 3 on the Saffir—Simpson scale)
(National Hurricane Center, 2025); (b) extraordinary rainfall, with accumulations exceeding 1,000 mm
in Acapulco over a four-day period, representing more than 84% of the state’s average annual
precipitation recorded within the same interval (Guillén, 2024); and (c) the combined effect of sustained
winds and torrential rainfall, which triggered flooding, landslides, and soil saturation in urban and rural
areas of the Costa Grande and Costa Chica regions of Guerrero, including the Coyuca River basin
(ACAPS, 2024).

This hydrometeorological pattern multiplies risk levels in a region already highly exposed due to
its tropical monsoon climate, coastal geomorphology, low-permeability soils, and accelerated urban
growth—conditions that favour urban flooding and mass movements during extreme events, as
documented in previous studies (Pitchaimani et al., 2025).

From a climatic perspective, the relative rarity of direct cyclone impacts on Acapulco contrasts
sharply with the intensity of Hurricane John. Its trajectory and recirculation over warm waters allowed
for extreme rainfall accumulations that exceeded traditional statistical thresholds for the region, that is,
precipitation levels typically associated with lower-category systems (Guillén, 2024).

As a result of record-breaking rainfall, Hurricane John generated extensive flood damage and
mass wasting processes, affecting the territory in a more spatially distributed manner, particularly in rural
and peri-urban areas. Ultimately, Hurricane John revealed the persistence of structural vulnerabilities in
residential and agricultural zones, with significant impacts on livelihoods, transportation systems, and
small-scale services.

Implications for risk management: The differing natures of the two cyclones underscore the need
for dual mitigation strategies that address both extreme wind events and those dominated by
extraordinary rainfall (i.e., watershed management, urban drainage systems, and territorial planning)
(Government of the State of Guerrero, 2025).

Resilience and reconstruction: The persistence of damage following successive events highlights
the importance of resilient reconstruction policies that incorporate building standards adapted to extreme
climatic conditions, as well as equitable financing mechanisms aimed at reducing structural vulnerability
(Programas para el Bienestar, 2024).

The demographic trajectory of the municipality of Coyuca de Benitez shows sustained growth
throughout the period from 1950 to 2025. In 1950, the population totalled 18 812 inhabitants; ten years
later, this figure increased to 28 755, and by 1970 it reached 38 747. By 1980, the municipality registered
47 483 residents, and at the beginning of the 1990s the population rose to 60 761 (INEGI, 1995).
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With the turn of the century, the population recorded in 2000 was 62 656; subsequently, 67 347
inhabitants were reported in 2010. By 2020, the population stood at 73 056 inhabitants (Alva, 2023), and
according to INEGI (2025), an estimated total of 74 000 inhabitants was projected for 2025.

The population increase observed during this period can be attributed to the fact that, between
1950 and 2000, demographic growth remained moderate due to the predominance of primary economic
activities—agriculture, livestock farming, and fishing—and, to a lesser extent, the initial development of
tertiary activities, particularly commerce. This demographic trend, in turn, implies an increase in
exposure to high-intensity hydrometeorological phenomena. Consequently, population expansion is
associated with higher levels of vulnerability and with the intensification of impacts derived from events
such as hurricanes and floods.

From 2001 onward, the expansion of commerce in Coyuca de Benitez, together with the
dynamism of the tourism sector, fostered sustained growth in these activities, which by 2025 had a direct
and intensive influence on the inflow of visitors and tourists. This process was closely linked to
population growth and, consequently, to greater exposure to high-intensity hydrometeorological
phenomena such as hurricanes, whose effects have been particularly devastating over the past 43 years.
A notable example was the passage of Hurricane Pauline along the coast of Guerrero, which at the time
represented the most significant disaster in the recent history of Acapulco and Coyuca de Benitez
(Rodriguez, 2017, p. 149).

The coastal littoral barrier of Coyuca de Benitez exhibits a tropical climate with summer rainfall
(Aw). Combined with its low-energy marine currents and fine sands, these characteristics have enabled
the municipality to consolidate itself as an internationally recognized tourism destination, capable of
attracting both domestic and international visitors. Although precipitation is more frequent between June
and November, it is during the September—October bimester that the arrival of catastrophic hurricanes
typically imposes high costs in terms of environmental recovery and the economic restoration of affected
infrastructure. Notable examples of such events include Hurricanes Pauline in 1997, Ingrid—Manuel in
2013, Otis in 2023, and John in 2024 (Table 1).

Table 1
Hazards Associated with Hurricanes Pauline, Manuel, Otis, and John in Acapulco-Coyuca
de Benitez, Guerrero

Hazard Hurricane Hurricane Hurricane Otis Hurricane John
Pauline Manuel
Fatalities 102 169 500 or more; 30|29
missing
Affected dwellings 500 437 274 000 2 000
Damages (units) 9000 6 500 548 000 3200
Evacuated population |10 000 21 767 36 900 2700
Economic losses USD 448 million |USD 2 270 USD 15 000 million |2 578 million
Road infrastucture 11 road cuts or{20 road cuts or|5 vroad «cuts or|3 road cuts or
collapses collapses collapses collapses
Affected tourists Undetermined 40 000 50 000 1369
Accumulated rainfall
in 24 and 48 hours|46/360 206/226 75/150 360/1 015
(mm)

Source: Rodriguez (2017, p. 147); Hernandez (2023); Guzman (2023); Conagua—Marca (2023); and Nifio-
Gutiérrez (2023)

This comparative analysis represents the third scientific contribution in the field of risk
geography, as it identifies and specifies the elements that rendered these hydrometeorological phenomena
tragically notorious. It was found that, across the three meteorological events presented in Table 1, the
comparison of the impacts of Hurricane Otis with earlier events such as Pauline (1997) and Ingrid—
Manuel (2013) reveals a persistent pattern of severe damage and underscores the need for more robust
strategies for risk mitigation and post-disaster recovery, in addition to the comparison with Hurricane
John, which constitutes the central object of analysis in this academic research.
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Federal authorities issued meteorological information aimed at early warning, directed to state
and municipal governments as well as to populations exposed to risk. Nevertheless, despite these actions,
the information disseminated proved insufficiently effective in preventing the occurrence of disasters.
Particularly critical was the lack of compliance with effective risk communication, which comprises five
phases: preparedness, onset, control, recovery, and evaluation (Presidencia de la Nacion, 2016).

In practice, all stages were implemented to a greater or lesser extent. This resulted in inadequate
preparedness on the part of both authorities and the local population to cope with the emergency,
ultimately leading to disasters in the cases mentioned (IFRC, 2023). This finding suggests a tendency
among authorities to strengthen the provision of meteorological information and early warning systems;
however, risk communication continues to exhibit insufficient levels of effectiveness.

Within this context, the limited preparedness of the local population emerged as a determining
factor in the magnitude of the disaster. Following the impact of Hurricane John, relevant findings indicate
that the phases of onset, control, recovery, and risk evaluation were addressed through coordinated
actions under a unified command structure, with the participation of multiple governmental agencies in
the emergency response, particularly considering that eleven months earlier the region had already
experienced the impact of Hurricane Otis in Acapulco de Juarez, Guerrero.

The findings are closely linked to the economic impact and resilience of the tourism sector, insofar
as Hurricane John caused severe damage to infrastructure associated with this activity, with significant
repercussions on the local economy of the municipality of Coyuca de Benitez. In this regard, the need
for accessible credit mechanisms for reconstruction is emphasized, as well as the relevance of insurance
instruments to support economic recovery, both of which constitute critical measures for strengthening
the resilience of the commercial and tourism sectors.

The institutional response was largely adequate, particularly due to the experience gained eleven
months earlier during Hurricane Otis (Pitchaimani, et al., 2025). Consequently, federal support
announced an economic recovery and rehabilitation package amounting to 8 billion Mexican pesos,
which included direct assistance to households registered in the census of affected families. On average,
8 000 pesos per household were allocated for cleaning activities, along with additional amounts ranging
from 15 000 to 60 000 pesos, depending on the level of structural damage (Mexico News Daily, 2025).

These support measures were designed to address immediate recovery and housing repair needs,
contributing to the mitigation of household economic losses and the reduction of post-disaster housing
insecurity. In addition, federal investment plans included the rehabilitation of critical infrastructure
(roads and basic services) and the implementation of a tourism recovery program, which is essential for
diversifying income sources following the dual impact of Hurricanes Otis and John (Mexico News Daily,
2025).

Among state and municipal actions, the Government of the State of Guerrero, through the
Guerrero Operational Force, deployed assistance in severely affected localities such as The Papayo in
Coyuca de Benitez. This comprehensive support included: (i) the reopening of roads and removal of solid
waste; (ii) the distribution of food supplies, bottled water, mattresses, and emergency kits; and (iii) social
assistance coordinated with municipal authorities (Government of the State of Guerrero, 2024c). The
acting governor, Evelyn Salgado Pineda, directly supervised these actions at several locations within the
municipality, strengthening intergovernmental coordination and the local emergency response
(Government of the State of Guerrero, 2024a).

In this context, the Secretariat of Social Inclusion and Welfare (SIBISO), headquartered in
Chilpancingo, was responsible for coordinating public policies related to social development, food
security, equity promotion, recreation, social information, and community social services in the state of
Guerrero (Government of the State of Guerrero, 2024b).

The hotel sector was among the most severely affected along the coastal strip of Coyuca de
Benitez, Guerrero, following the passage of Hurricane John. Under these circumstances, small owners
of commercial establishments, restaurants, bars, and hotels required accessible credit to rebuild and
replace movable assets. In response, the federal government offered financial support through National
Finance for the Wellbeing of Mexico (Nacional Financiera para el Bienestar) under two schemes.


http://www.msal.gob.ar/salud-y-desatres/index.php/informacion-para-comunicadores/ique-es-comunicacion-de-riesgo
https://disasterlaw.ifrc.org/dmi/dmi_country/52
https://editorial.inudi.edu.pe/index.php/editorialinudi/catalog/view/150/269/364
https://mexiconewsdaily.com/news/acapulco-tourism-hurricane-recovery/
https://mexiconewsdaily.com/news/acapulco-tourism-hurricane-recovery/
https://mexiconewsdaily.com/news/acapulco-tourism-hurricane-recovery/
https://www.guerrero.gob.mx/2024/10/llega-el-apoyo-a-el-papayo-una-de-las-localidades-mas-afectadas-por-el-huracan-john/
https://www.guerrero.gob.mx/2024/09/encabeza-evelyn-salgado-acciones-de-ayuda-humanitaria-para-familias-de-localidades-de-coyuca-de-benitez-afectadas-por-john/
https://www.guerrero.gob.mx/articulo/positiva-temporada-de-verano-2023/

27

The first targeted microenterprises, providing financing of 25,000 pesos at a zero-interest rate,
repayable over 30 months, with a six-month grace period, following the model previously implemented
after Hurricane Otis in 2023.

The second financing scheme considers loans ranging from 30 000 to 300 000 Mexican pesos,
with an annual interest rate of 6.5%, a repayment term of 24 months, and a four-month grace period.
Another option consists of specific financial support for restaurants provided by National Finance
(NAFINSA) (El Sol de Acapulco, 2024). These measures aim to facilitate access to financing for local
entrepreneurs affected by the damages caused by Hurricane John, with the purpose of stimulating the
economic reactivation of the region.

The findings of this study contrast with research that documents a rapid recovery of the tourism
sector following disasters, largely attributable to effective reconstruction strategies (Poveda, 2004). In
the case of Coyuca de Benitez, however, the results indicate an urgent need for investments and public
policies that support a sustainable and resilient recovery.

The effects of Hurricane John were also expressed through a process described as a “real estate
depreciation or housing market crisis” (Valentin, 2024, p. 4), with adverse social and economic
repercussions. In particular, evidence of spatial segregation was observed in low-income areas, along
with the devaluation of residential developments, hotels, and restaurants located near the coastal zone.
This study aligns with research advocating for more sustainable and resilient urban planning in vulnerable
areas (Zarate, 2024), where strengthening infrastructure, public services, and green spaces in the
municipal centre is essential to reduce future risks and promote balanced, safe, and sustainable
development.

The results presented are aligned with the objectives of the study and underscore the need to
consolidate a community with greater resilience to extreme climatic events, both current and future, such
as Hurricane John. To this end, it is essential to strengthen preparedness, optimize risk communication,
and enhance the population’s adaptive capacity. These actions will enable more effective responses to
the challenges associated with large-scale natural hazards and will help reduce their impacts on
infrastructure, the economy, and the social well-being of the population of Coyuca de Benitez.

Laura Polanco (2024) shares this perspective by arguing that Acapulco and Coyuca de Benitez
require a catalytic development project supported by substantial capital investment. According to
Polanco, it is necessary to adopt a comprehensive approach aimed at consolidating a sustainable and
resilient destination, capable of responding to economic fluctuations, pandemics, natural disasters, and
transformations in global tourism trends (p. 4).

According to the EM-DAT database, 231 disasters were recorded in Mexico between 1900 and
2018 (Alcantara-Ayala, 2019, p. 4). Nationwide, the most significant disasters are primarily associated
with storms, followed by floods, earthquakes, and mass movement processes, while volcanic activity
occurs less frequently. Along the coastal strip of Coyuca de Benitez, all these hazards are present—with
the exception of volcanic eruptions—showing a notable parallelism in both the magnitude and frequency
of disasters at the local and national levels (Delgado-Ramos et al., 2024).

It is crucial to consider that the future research agenda should focus on improving the availability
and quality of residential infrastructure and facilities (Zarate, 2024), as well as hotel and restaurant
infrastructure along the coastal fringe of Coyuca de Benitez. Complementarily, efforts should be made
to maintain and, where necessary, strengthen municipal public services, while also preserving the balance
of public green spaces, both in the municipal seat and in the main localities of the municipality, where
public transportation systems require greater efficiency. In this way, the discussion remains fully aligned
with the objectives of the study.

Hurricane John, which occurred in September 2024, represented a high-intensity
hydrometeorological phenomenon that exposed the structural vulnerability of the coastal strip of the state
of Guerrero to extreme climatic events. Its effects were widely manifested in the municipalities of
Acapulco and Coyuca de Benitez, where severe damage was recorded in the housing stock, urban and
tourism infrastructure, the provision of basic services, and, indirectly, in the conditions of well-being and
human security of the local population.
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The magnitude of the observed damage confirms the convergence of physical, social, and
territorial factors that increase vulnerability in coastal areas characterized by accelerated urban growth
and limited capacity to absorb extraordinary rainfall.

In the post-impact phase, the coordinated response among the three levels of government
constituted a key element in containing the emergency and facilitating an early recovery. The
implementation of direct financial assistance to affected households, together with housing
reconstruction programs, infrastructure rehabilitation, and the restoration of strategic services, made it
possible to address immediate needs and partially mitigate the socioeconomic effects derived from the
disaster. These intervention mechanisms reflect a relevant level of institutional capacity for crisis
management; however, their scope was primarily concentrated in the reactive phase, prioritizing the
attention to visible and urgent damage.

From an integrated risk management perspective, the findings suggest that the recurrence and
intensification of hydrometeorological phenomena in the Mexican Pacific require a transition from post-
disaster response—centered policies toward long-term preventive and adaptive approaches. In this regard,
it is imperative to strengthen urban planning through territorial ordering criteria, land-use regulation, and
the control of settlements located in flood-prone areas or zones with high susceptibility to mass
movement processes. Likewise, the consolidation of more effective early warning systems and
improvements in risk communication mechanisms are essential to reduce human and material losses.

Additionally, the evidence derived from Hurricane John underscores the need to integrate climate
change adaptation policies through a territorial and participatory approach that takes into account the
socioeconomic specificities of the most vulnerable communities. The incorporation of the local
population into prevention, preparedness, and recovery processes not only strengthens community
resilience, but also contributes to a more equitable and sustainable risk governance framework.

Taken together, these findings reinforce the urgency of reconsidering urban and coastal
development models in Guerrero, reorienting them toward frameworks that prioritize risk reduction,
territorial justice, and sustainability in the face of increasingly extreme climate scenarios.

The comparison between Hurricanes Otis and John allows for a more precise assessment of the
magnitude and differentiated nature of their territorial impacts. Hurricane Otis was characterized by
exceptional intensity, which resulted in concentrated, large-scale material destruction, causing severe
damage to critical infrastructure and the urban fabric, particularly in densely urbanized areas. In contrast,
although Hurricane John exhibited lower wind intensity, its extraordinary rainfall generated significant
impacts associated with flooding and mass movement processes.

These impacts, while extensive and substantial, were more spatially dispersed, disproportionately
affecting rural and peri-urban areas with lower levels of infrastructure and response capacity. This
differentiation demonstrates that the magnitude of impact does not depend solely on cyclone intensity,
but also on the mechanisms of damage and the pre-existing territorial configuration.

The comparative analysis of both events also highlights substantive differences in underlying
vulnerability factors. In the case of Hurricane Otis, the damage revealed the fragility of the formal urban
fabric and the high economic dependence on tourism, a sector whose disruption produced immediate and
profound effects on local socioeconomic dynamics.

In turn, Hurricane John made visible the persistence of structural vulnerabilities in residential and
agricultural areas, where impacts were manifested primarily through the disruption of livelihoods, the
deterioration of secondary transportation infrastructure, and the interruption of lower-scale basic
services. These differences confirm that vulnerability is not homogeneous, but rather responds to specific
territorial and socioeconomic contexts, which decisively condition the magnitude and duration of impacts
derived from hydrometeorological phenomena.
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The differences in the nature and mechanisms of impact between Hurricanes Otis and John have
direct implications for integrated disaster risk management. In particular, the findings underscore the
need to adopt dual mitigation strategies that simultaneously and complementarily address events
characterized by extreme winds and those dominated by extraordinary rainfall. This approach entails
strengthening actions aimed at integrated watershed management, improving and maintaining urban
drainage systems, and implementing land-use planning policies that reduce the exposure of human
settlements and critical infrastructure in high-risk areas.

Within this framework, the recurrence of damage caused by successive hydrometeorological
events highlights the urgency of transitioning toward resilient reconstruction policies. Such policies must
incorporate building standards adapted to extreme climate scenarios, as well as equitable financing
mechanisms that prioritize social sectors with lower recovery capacity. The integration of these elements
IS essential to prevent the reproduction of vulnerability cycles and to strengthen the adaptive capacity of
territories in the context of an increasing intensification of extreme climatic events.

Hurricane John, identified as tropical cyclone EP102024, developed in the eastern Pacific Ocean
and underwent rapid intensification before making landfall along the southern coast of Mexico between
September 23 and 27, 2024. According to the technical report issued by the United States National
Hurricane Center (USNHC), the system initially made landfall as a Category 3 hurricane in the state of
Guerrero; it subsequently weakened temporarily and later re-intensified before making a second landfall
in the state of Michoacan (National Hurricane Center, 2025). This dynamic evolution increased the
duration of the event and amplified its effects across extensive portions of the territory.

From a meteorological perspective, Hurricane John was characterized by maximum sustained
winds exceeding 190 km/h, consistent with a major hurricane under the Saffir—Simpson scale. However,
the most distinctive feature of the event was the exceptional magnitude of the associated precipitation,
with cumulative rainfall exceeding 1 000 mm recorded in Acapulco over an approximate four-day period.
This volume represented more than 84% of the state’s average annual precipitation concentrated within
an extremely short time frame, significantly surpassing the historical climatic parameters of the region.

The combination of intense winds and torrential rainfall triggered a wide range of
hydrometeorological impacts, most notably widespread flooding, landslides, and soil saturation
processes in both urban and rural areas of the Costa Grande and Costa Chica regions of Guerrero,
including strategic zones within the Coyuca River basin. These effects highlight the critical interaction
between the intensity of the meteorological phenomenon and the physical conditions of the territory.

In this context, the observed hydrometeorological pattern multiplied risks in a region that already
exhibits high structural exposure, associated with its tropical monsoon climate, coastal geomorphology,
the presence of low-permeability soils, and accelerated—often poorly planned—urban growth. These
conditions, widely documented in previous studies, favour the occurrence of urban flooding and mass
movement processes during extreme climatic events.

From a climatic perspective, it is particularly relevant that the intensity and impacts of Hurricane
John contrast with the historically low frequency of direct cyclone landfalls in Acapulco. The hurricane’s
trajectory and its recirculation over warm ocean waters enabled the accumulation of exceptional
pluviometric volumes, exceeding the statistical thresholds traditionally associated with lower-category
systems. This behaviour reinforces the hypothesis of increasing complexity and intensification of
hydrometeorological risks in the context of climate change, with direct implications for territorial
planning and disaster risk management in the region.

Hurricane John generated widespread and multidimensional impacts that significantly affected
urban infrastructure, housing, public services, agricultural activities, and the tourism sector in the state
of Guerrero. The magnitude of human impacts was particularly high, with more than 236 000 people
affected statewide (Forbes México, 2024; Campuzano, 2024). Of this total, approximately 127 844
affected individuals were concentrated in the municipality of Acapulco, where damage was documented
in 39 241 dwellings located in both urban and rural areas, underscoring the extensive territorial reach of
the event.


https://www.nhc.noaa.gov/data/tcr/EP102024_John.pdf%20Centro%20Nacional%20de%20Huracanes
https://forbes.com.mx/reportan-mas-de-236000-afectados-en-el-estado-de-guerrero-tras-el-paso-del-huracan-john/
https://www.excelsior.com.mx/nacional/huracan-john-dano-mas-39-mil-casas-acapulco-127-mil-damnificados/1677350
https://www.excelsior.com.mx/nacional/huracan-john-dano-mas-39-mil-casas-acapulco-127-mil-damnificados/1677350
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Beyond the impacts concentrated in major urban centres, the phenomenon directly affected 29
municipalities across Guerrero, causing significant disruptions in the provision of basic services, the
functioning of local commerce, and the development of productive activities. These disruptions had
immediate repercussions on the regional economy and on the living conditions of the population,
particularly in municipalities with more limited institutional capacity and emergency response
capabilities.

In the specific case of Coyuca de Benitez, the extraordinary rainfall associated with Hurricane
John triggered recurrent and large-scale flooding, with reported water level rises of nearly one meter in
several residential areas. As a result, shortages of basic goods were recorded, along with the need to
implement food assistance and emergency support measures, highlighting the vulnerability of local
supply systems and social protection mechanisms to extreme hydrometeorological events.

Additionally, intense precipitation triggered landslides that resulted in the loss of human lives,
with at least 28 to 29 fatalities reported in the state of Guerrero. This outcome underscores the critical
exposure of settlements located on unstable slopes and flood-prone areas, where the absence or
insufficiency of mitigation infrastructure substantially increases risk to the population.

Taken together, these impacts are consistent with vulnerability patterns observed in previous
events, particularly during Hurricane Otis in 2023 and Hurricane John in 2024. In both cases, the
combination of unplanned urban densification, the occupation of high-risk areas, and deficiencies in
urban drainage systems exacerbated exposure to hydrometeorological hazards, confirming the
persistence of structural factors that condition disaster severity in Coyuca de Benitez, Guerrero.

Despite the implementation of various institutional support measures, the post-Hurricane John
recovery process reveals the persistence of structural gaps that constrain recovery capacity between 2025
and 2030. First, pre-existing socioeconomic inequality significantly shaped reconstruction processes, as
lower-income local residents faced greater difficulties in rehabilitating their homes and restoring their
livelihoods. The lack of insurance coverage and formal financial protection mechanisms across large
segments of the population further exacerbated these limitations, replicating patterns observed after
recent events such as Hurricane John (Campuzano, 2024).

Second, the continuity of damage to local infrastructure and equipment highlighted the
persistence of high levels of physical vulnerability in Coyuca de Benitez, Guerrero. The high cumulative
rainfall recorded during Hurricane John, combined with historical deficiencies in drainage systems in the
municipal seat of Coyuca and in the infrastructure and equipment of government facilities and housing,
underscores the need to transition toward structural, resilience-oriented solutions. In this context,
integrated watershed management and the strengthening of adaptive infrastructure emerge as key
components for reducing exposure to future extreme events along the entire Pacific coast of Guerrero.

Finally, the impacts derived from Hurricane John emphasize the importance of strengthening
climate adaptation processes in the municipal seat and surrounding communities through stricter and
more forward-looking urban planning. The expansion of human settlements into floodplains and unstable
slopes, such as in The Papayo, often without adequate regulatory controls, substantially increases the
likelihood of recurrent disasters in a scenario marked by the growing frequency and intensity of extreme
climatic events. Taken together, these findings reinforce the need to integrate climate adaptation as a
cross-cutting axis in urban and territorial development policies.

4. Conclusions

The analysis of the impacts of Hurricane John in Coyuca de Benitez demonstrates that tourism and
housing infrastructure constitute key pillars of the municipal economy, both of which suffered severe
damage and significant economic losses. The evaluation of the data collected reveals that approximately
80% of hotel and residential infrastructure was affected, underscoring the high vulnerability of the
tourism-housing sector to large-scale hydrometeorological events.


https://www.excelsior.com.mx/nacional/huracan-john-dano-mas-39-mil-casas-acapulco-127-mil-damnificados/1677350

31

The examination of population growth in Coyuca de Benitez from 1900 to 2025 shows a
continuous upward trend, particularly from the 1960s onward, coinciding with the expansion of
commerce and tourism within this coastal ecosystem of the Pacific region of Guerrero. This demographic
increase has resulted in greater exposure to disasters, a pattern evidenced during events such as Hurricane
Pauline (1997), Ingrid—Manuel (2013), Otis (2023), and John (2024).

The comparative analysis with other catastrophic events in the Mexican Pacific, including
Hurricanes Patricia (2015), Madeline (1976), and Kenna (2002), indicates a regional trend toward
hurricane intensification. The magnitude of the damage caused by Otis and John, with winds reaching
up to 165 mph, highlights the urgent need to continuously monitor and study the evolution of these
phenomena in the coming years.

Finally, post-John insurance and compensation data reflect a high economic cost for the insurance
sector, with more than one million U.S. dollars paid in claims. This finding illustrates the significant
financial burden imposed by contemporary disasters and demonstrates how such events can become
among the costliest disasters in Mexico’s recent history.

Hurricane John in September 2024 constituted a major hydrometeorological event for the coast
of Guerrero, generating widespread impacts on housing, infrastructure, public services, and the quality
of life of the population in Acapulco and Coyuca de Benitez. The intergovernmental response—including
direct financial assistance to affected households and multi-million-peso reconstruction packages—
played a central role in the initial recovery phase. Nevertheless, the available evidence indicates that
resilience to future extreme events will require strengthening urban planning, early warning systems, and
climate change adaptation policies grounded in territorial and participatory approaches, particularly for
residents facing high levels of local socioeconomic vulnerability.
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