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Abstract

This article aims to analyze the socio-environmental perception that corn producers have
about the passage of hurricane Otis in the state of Guerrero, Mexico, as well as the
environmental, social, economic and political problems that arise. This research used mixed
methods. A survey and interviews were carried out with 30 corn-producing farmers. The
variables for both instruments were the social, environmental, economic and cultural factors
of the people. The survey consisted of 9 questions, 6 multiple choice and three open-ended.
In the interview case, there were only three open questions where the farmers expressed their
feelings about Otis' impact on production, their economy and their way of living. Low-

intensity hurricanes have occurred in the state since 1921, which were the first events that
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occurred. In 1988, Hurricane Gilberto occurred, which had a rainfall of 320 mm for 24 hours.
Despite this intensity of rain, the low intensity infrastructure allowed a filtration to the subsoil
and relief of the channels to the sea, in the case of Hurricane Paulina in 1997 the rainy season
was two hours and caused disaster in all social areas, in 2013 with ingrid and Manuel, Max
2017 until reaching to Hurricane Otis 2023. Hurricane Otis caused environmental problems
(falling of trees of all types, generation of organic waste), economic (losses in agricultural
production, materials, high prices of basic basket products), social (health problems due to
the accumulation of garbage and psychological) and political (lack of support with programs
to encourage the economy of corn producers).

Keywords: climate change, perception, material losses, production.

Resumen

Este articulo tiene como objetivo analizar la percepcién socioambiental que tienen los
productores de maiz sobre el paso del huracan Otis en el estado de Guerrero, México, asi
como los problemas ambientales, sociales, econdmicos y politicos que se presentan. Esta
investigacion utilizé métodos mixtos. Se realizé una encuesta y entrevistas a 30 agricultores
productores de maiz. Las variables para ambos instrumentos fueron los factores sociales,
ambientales, econémicos y culturales de las personas. La encuesta constaba de 9 preguntas,
6 de opcion multiple y tres abiertas. En el caso de la entrevista, s6lo hubo tres preguntas
abiertas en las que los agricultores expresaron sus sentimientos sobre el impacto de Otis en
la produccion, su economia y su forma de vida. En el estado se han presentado huracanes de
baja intensidad desde 1921, que fueron los primeros eventos que ocurrieron. En 1988 ocurrio
el huracan Gilberto, que tuvo una precipitacion de 320 mm durante 24 horas. A pesar de esta
intensidad de lluvias, la infraestructura de baja intensidad permitid una filtracion al subsuelo
y alivio de los canales al mar, en el caso del huracan Paulina en 1997 la temporada de lluvias
fue de dos horas y causo desastre en todos los &mbitos sociales, en el afio 2013 con ingrid y
Manuel, Max 2017 hasta llegar al huracan Otis 2023. El huracan Otis provoco problemas
ambientales (caida de arboles de todo tipo, generacion de residuos organicos), econdmicos
(pérdidas en produccion agricola, materiales, altos precios de productos de la canasta béasica),
sociales (problemas de salud por acumulacion de basura y psicologicos) y politicos (falta de

apoyo con programas para incentivar la economia de los productores de maiz).

Palabras claves: cambio climatico, percepcion, pérdidas materiales, produccion.
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Resumo

Este artigo tem como objetivo analisar a percepcdo socioambiental que os produtores de
milho tém sobre a passagem do furacdo Otis no estado de Guerrero, no Mexico, bem como
os problemas ambientais, sociais, econdmicos e politicos que surgem. Esta pesquisa utilizou
métodos mistos. Foram realizadas pesquisas e entrevistas com 30 agricultores produtores de
milho. As variaveis para ambos os instrumentos foram os fatores sociais, ambientais,
econdmicos e culturais das pessoas. A pesquisa consistiu em 9 questdes, sendo 6 de multipla
escolha e trés abertas. No caso da entrevista, havia apenas trés questdes abertas onde 0s
agricultores expressavam 0s seus sentimentos sobre o impacto da Otis na producgéo, na sua
economia e no seu modo de vida. FuracGes de baixa intensidade ocorrem no estado desde
1921, sendo os primeiros eventos ocorridos. Em 1988 ocorreu o furacdo Gilberto, que teve
precipitacdo de 320 mm durante 24 horas. Apesar desta intensidade de chuvas, a
infraestrutura de baixa intensidade permitiu uma filtragem para o subsolo e alivio dos canais
para 0 mar, no caso do Furacdo Paulina em 1997 o periodo chuvoso foi de duas horas e
causou desastre em todas as areas sociais, em 2013 com Ingrid e Manuel, Max 2017 até
chegar ao Furacdo Otis 2023. O furacdo Otis causou problemas ambientais (queda de arvores
de todos os tipos, geracdo de lixo organico), econdmicos (perdas na producdo agricola,
materiais, precos elevados de produtos da cesta basica), sociais (problemas de satde pelo
acumulo de lixo e psicoldgicos) e politico (falta de apoio a programas de incentivo a

economia dos produtores de milho).

Palavras-chave: mudancas climaticas, percepcéo, perdas materiais, producéo.

Fecha Recepcion: Mayo 2023 Fecha Aceptacion: Agosto 2024

Introduction

Climatic phenomena cause direct physical damage to production in general, due to
heavy rains that cause flooding, which can result in the total or partial loss of crops in the
milpa system (Cruz Hernandez et al. 2020; Leyva-Trinidad et al. 2020), composed mainly of
corn, beans and pumpkin, essential products for feeding rural communities (Arriaga-Vazquez
et al. 2020; Lopez-Velasco et al. 2015).

This system has been modified by these climatic impacts, from the incorporation of
improved seeds to the sowing periods. Due to the high temperatures that have increased
significantly in recent years (Diédhiou et al. 2022), affecting both the growth of plants and

the quality of products. Climate change also poses a threat to human security by decreasing
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access to and quality of natural resources that support livelihoods (Meng et al. 2021; Roque-
Malo & Kumar, 2017).

The rapid changes associated with increasing temperatures have triggered socio-
environmental problems that until then did not exist (Ray et al. 2015), including the change
in the water cycle and in the supply and demand patterns of this resource, which directly
affects agricultura (Kang et al. 2009; Wada & Bierkens, 2014). Therefore, it is crucial to
guarantee security in rural areas and among social groups considered the most vulnerable
(Misselhorn & Hendriks, 2017).

In the specific case of the state of Guerrero, in recent years it has witnessed these
phenomena, facing a series of environmental challenges that endanger the biodiversity,
economy and quality of life of its inhabitants. Climate change has manifested itself in various
ways in Guerrero, from extreme weather events to alterations in precipitation and temperature
patterns, resulting in erratic or irregular rains and droughts (Suryabhagavan, 2017).

In 2015, entire plots dried up in the municipality of Tecoanapa due to the lack of rain,
which unleashed chaos and increased prices for corn (Suastegui, 2021). The EI Nifio and La
Nifia phenomenon caused losses in agriculture due to intense rains (McNeeley et al. 2018)
and this happens every year for producers. Parry et al. (2007), for its part, mentions that food
production in some regions of the world will be stable for the years 2030 and 2050, which
means that some places are benefiting from the climate imbalance on the planet. On the other
hand, Hasegawa et al. (2018) project an increase in water and food insecurity, with substantial
increases in prices and a higher incidence of hunger in the poorest regions, which will
combine with heat waves during droughts, causing damage to agriculture, species extinction
and shortages of water (Esparza, 2014; McMaster et al. 2019; Miralles et al. 2019; Naumann
et al. 2018; Sanchez-Avrias et al. 2019).

Therefore, the objective of this study was to understand the socio-environmental
perception that corn producers have about the passage of Hurricane Otis in the state of

Guerrero, Mexico.
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Investigation methodology

This research used mixed methods, with random probabilistic sampling, a survey was
applied to 30 corn farmers. The variables for both instruments were the social, environmental,
economic and cultural factors of the people. The survey consisted of 9 questions, 6 multiple
choice and three open. In the case of the interview, there were only three open questions in
which farmers expressed their feelings about the impact of Otis on production, their economy
and their way of life. The participating communities were El Pericon, Las Animas, Saucitos,
Huamuchapa, EI Limén and Xalpatlahua, where their main activity is production for self-
consumption.

The results of the survey were processed in the SPSS 2019 program, for creation of
figures for representation and the interviews are expressed in the form of texts that help to
understand certain actions and attitudes of the interviewees.

A timeline of past and future rainfall was created to visualize climate variations. The
data were downloaded from the CONAGUA page, in the Climatological Normals by State
section, from the Presa de la Revolucion Mexicana station belonging to the municipality of
Tecoanapa. Warrior. For the projections, the data were downloaded from the digital climate
atlas of Mexico and the information was obtained from the global circulation models (IPM
ECHAM 5) scenario A2 for the years 2030 and 2050; This type of models present
information from the Mexican territory from which cuts were made to the national raster with
the shapefile of the municipality, with the support of the ArcGIS 10.3 tool for monthly
precipitation in the study area (Suastegui Cruz, 2021; Suastegui Cruz & Gallardo Lopez,
2024).

Results

Hurricane Otis hit the city and port of Acapulco with an intensity of category 5
(Miranda et al. 2023), although the city was the eye of the hurricane, the winds intensified
south of the port of Acapulco. The impacts covered various aspects, including environmental,
social and economic areas. Environmentally, the devastation affected vegetation, native trees,
ornamental plants and water. Socially, losses of products for food, housing and viability.
Economically, high prices of products in business.

In this sense, the change in rainfall in recent years in the municipality of Tecoanapa
has varied greatly, where the lowest occurred in the years 2003, 2004, 2005, 2006 and 2007,

in a range of 1,000 to 1,771.8 mm. annually, in recent years, these precipitations occur in a
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short period, affecting production, but also affecting the recharge of the groundwater to

support the tenants in the dry period in Figure 1.

Figure 1. Annual precipitation of the municipality of Tecoanapa Guerrero, Mexico.
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The lowest precipitation occurred in 2020 with 614.4 mm, these variations have been

occurring more frequently in recent years, according to the data from the MPIECHAM5-A2-
2030 and 2050 model, the precipitations for 2030 will do from 1,330 to 1,835 mm, being the
highest in the history of the municipality of Tecoanapa in Figure 2, in the case of 2050,

rainfall will decrease.

Figure 2. Precipitation for the years 2030 and 2050, with the MPIECHAMS5-A2 model.
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These high rainfalls are accompanied by hurricanes, intense rains and tornadoes,
which puts society at risk, because the majority of the houses in rural communities are made
of adobe material which are at risk of collapsing, as happened with Hurricane Paulina.

Those surveyed had some damage from the passage of Hurricane Otis, this is assumed
because 53% said yes and only 47% of the farmers responded no. The type of damage they
had was material with 53% (with losses due to galvanized sheet roofs) and 47% losses in
production.

In the case of the question which products were affected by Otis, with 34% native
corn, beans 21% and pumpkin with 24% in Figure 3, which generated increases in corn prices
reaching 7 pesos per kilo, there was also an increase in basic basket products. Although
Hurricane Otis had an impact on material issues in Acapulco, in the southern municipalities
there are often problems of flooding and material losses due to the decompensation of the
climate and the passage of hurricanes, as well as high intensity winds, which makes them
vulnerable in figure 4. In the case of the question if they received support from the

government, 97% said no and only 3% said yes.

Figure 3. Loss of products: Creole corn, beans and pumpkin.
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Figure 4. Loss of roofs from homes due to Hurricane Otis.

Source: Photos taken on the field trip by researchers 2024.

To complement the information from the survey, three interviews were carried out,
where the results were that people had effects on the production of hibiscus, sesame,
cornfields and nurseries, approximately two hectares per producer. People were unaware of
the intensity of the hurricane and had no reaction at the time of the phenomenon; The trees
fell on their houses and roofs causing total losses, people did not have a source of income
after the hurricane, which made the problem increase more economically.

The lack of public service for the collection of solid waste generated health problems,
with the outbreak of blemishes and bad odors, causing fever, flu, cough and bone pain;
Although people are already overcoming this Otis phenomenon, they were forever marked
by the strong winds and rains that occurred, where psychological traumas return when talking
about hurricanes that could be generated during the rainy season. This Otis phenomenon
brought with it a dry nature problem, which is causing sporadic or intentional fire problems
mainly in Acapulco, as well as in the study area.

The prices of basic basket products increased, reaching prices that were unattainable
for people with medium and low income levels; corn reached a price of 50 pesos per liter.
Although they received support from the federal government, such as food and basic supplies
for their families, the economy has not been able to recover because some producers have to
recover from the losses caused by Hurricane Otis, where they have to invest in purchasing
for production, in In this case, the bag of hybrid corn is priced at 4,300 pesos, followed by
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inputs and fertilizers. The results indicate that people had problems due to the passage of

Hurricane Otis, both social, economic, environmental and political.

Discussion

The factors involved in causing this type of weather events are diverse; intense
precipitation, seismic activity, soil characteristics, terrain slope, absence of vegetation,
geological faults, presence of previous landslides, etc. (Ramos-Bernal et al. 2015). Some of
these phenomena also originate as a consequence of anthropogenic activities, such as the
construction of roads, overexploitation of the subsoil; deforestation for agriculture,
population growth, industrial activity, which directly affect the water resource (Shano et al.
2020).

Low-intensity hurricanes have occurred in the state since 1921, which were the first
events that occurred. In 1988, Hurricane Gilberto occurred, which had a rainfall of 320 mm
for 24 hours. Despite this intensity of rain, the low intensity infrastructure allowed a filtration
to the subsoil and relief of the channels to the sea, in the case of Hurricane Paulina in 1997
the rainy season was two hours and caused disaster in all social areas (Matias Ramirez, 1998;
Toscana Aparicio, 2003).

El ingrid and Manuel in September 2013, the state had damage to infrastructure,
housing and heavy losses in production among farmers, lack of communication in localities
where their roads are dirt, this due to the high rainfall that occurred in this period (Vega et
al. 2018; Villasefior-Franco et al. 2017).

In September 2017, the Max effect caused negative environmental, economic and
social impacts. Economically, the population lost material goods, animals and damage to
their homes, social aspects, physical and emotional damage and losses in the production of
food and water (Bedolla Solano et al. 2021).

Most weather phenomena are associated with climate change, but with increasing
intensity, such is the case of Hurricane Otis, where its dimensions and projections are more
like that of a tornado, this is due to the phenomenon of the boy and the girl in the case of
Mexico (Molina et al. 2018). This is due to masses of cold and warm air, with relatively high
humidity, which affects the creation of tornadoes (Carbajal et al. 2019; Monterde et al. 2023).
In the USA this type of phenomenon is more common, similar to Hurricane Otis in the state
of Guerrero (Elsner et al. 2019; Moore & DeBoer, 2019).
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Conclusions

Hurricane Otis caused environmental problems (falling of trees of all types,
generation of organic waste), economic (losses in agricultural production, materials, high
prices of basic basket products), social (health problems due to the accumulation of garbage
and psychological) and political (lack of support with programs to encourage the economy
of corn producers).

People must be trained to be prepared for phenomena of this type, which are becoming

more frequent due to climate change.

Future lines of research

One of the future lines would be to raise awareness and educate people about the
environmental phenomena that are happening in recent years, this would help the citizen
attitude to react to these phenomena, this derived from the fact that Hurricane Otis left
material losses, which generated problems in its economy due to the lack of jobs, but this
helped create a strong and supportive community organization, and the support from the
federal authorities was also important. The passage of Hurricane Otis left a society battered,

psychologically traumatized by what may come in the future.
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