Original Article 75

Landslide disaster risk perception in times
of COVID-19: A student’s perspective
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ABSTRACT

This study aimed to understand landslide risk perception among 15 to 20-year-old students in Teziutlan, Puebla, from 2018 to 2022
during the COVID-19 pandemic, a period in which communicating risks and providing information to the public were of utmost
significance. The research involved a quantitative approach, using structured questionnaires to measure the level of risk percep-
tion within a specific population of young people residing in mountainous regions prone to landslides. A representative sample of
77 students from Antonio de Mendoza High School was interviewed using intentional sampling based on location and age. The study
followed a comprehensive, multi-phase approach, which included developing indicators, obtaining informed consent, administer-
ing the questionnaire, ensuring voluntary participation, and data analysis. Young individuals interviewed showed a higher level of
knowledge about the occurrence of landslides than what previous studies had reported. However, the global crisis resulting from
the COVID-19 pandemic overshadowed the dissemination of information about landslides and other hazards.
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1. Introduction

1.1 The COVID-19 pandemic and its impact
on disaster risk perception

The COVID-19 pandemic, which dominated global
attention from 2020 to 2022, exposed societal vul-
nerabilities across multiple sectors, including health,
economy, education, and governance. Beyond its
immediate health impacts, the pandemic disrupted
daily life and altered how individuals and communi-
ties perceived various risks, including those unrelat-
ed to the virus. This unprecedented crisis highlight-
ed the interconnectedness of global disasters and
revealed the cascading impacts across societal sys-
tems (Maskrey et al. 2023).

While the pandemic brought attention to global
health vulnerabilities, it inadvertently overshadowed
the ongoing risks of other hazards. Previous studies
showed that during crises, financial and immediate
survival concerns often overshadow the perception of
other risks, including environmental hazards (Kirsch-
Wood et al. 2022). This shift in risk priorities during
the pandemic led to a diminished focus on prepared-
ness for other types of hazards, such as landslides,
which remain a critical issue in regions like Teziutlan,
in the state of Puebla.

1.2 The Mexican experience with COVID-19

In Mexico, the COVID-19 pandemic had a devastating
impact, with millions of confirmed cases and hun-
dreds of thousands of deaths. As of March 10, 2023,
the pandemic has had a devastating effect on Mexi-
co, with official data reporting over 7,483,444 infec-
tions and 333,188 deaths (Johns Hopkins University
2023). However, additional sources claimed a more
significant impact. Wang et al. (2022) estimated
798,000 excess deaths in Mexico by December 2021,
while 600,590 deaths in excess were estimated by
Palacio-Mejia et al. (2022). Both estimates placed it
among the seven countries with the highest excess
mortality in the world.

The country’s healthcare and economic systems
struggled under the weight of the crisis, revealing
pre-existing inequalities and structural issues (Arel-
lano Morales 2022). The education sector was par-
ticularly affected, with many students, especially
those from disadvantaged backgrounds, forced to
abandon their studies due to a lack of resources and
infrastructure for remote learning (OECD 2022; INEGI
2021).

These disruptions to education and daily life had
significant consequences for young people, who faced
economic and social instability. Still, they were also
exposed to new forms of vulnerability, including men-
tal health challenges (Glowacz and Schmits 2020). For
communities already at risk of natural hazards, such
as landslides, this period further complicated efforts

to maintain awareness and preparedness for these
threats.

1.3 Landslide risk perception during
the COVID-19 pandemic

Despite the global focus on the pandemic, natural haz-
ards posed significant community risks. Landslides,
which frequently affect Teziutlan, Puebla, are a persis-
tent threat, particularly during intense rainfall. How-
ever, during the COVID-19 pandemic, attention to such
hazards diminished as the global health crisis con-
sumed public discourse and governmental resources.

Between 2018 and 2022, Teziutlan experienced
several significant landslide events, with notable inci-
dentsin 2018, 2020, and 2021 (El Sol de Puebla 2018,
2020; Zepeda 2021). These events caused infrastruc-
ture damage and disrupted local communities, includ-
ing schools and public facilities, which often serve as
emergency shelters (Hassan et al. 2020). However, the
pandemic made it more challenging to address these
events effectively, as disaster response systems were
stretched thin, and public attention was diverted.

Understanding how young people perceive land-
slide risks during such complex crises is essential for
designing effective disaster risk reduction strategies.
The educational disruptions caused by the pandemic
and the overshadowing of local hazards by the global
health emergency may have altered students’ aware-
ness and preparedness for landslides.

This study explores how young students aged
15 to 20 in Teziutlan, Puebla, perceived the risk of
landslides between 2018 and 2022, a period heavily
influenced by the COVID-19 pandemic. The goal is to
highlight the importance of maintaining disaster risk
communication on various hazards, even during glob-
al crises, and to identify potential gaps in students’
understanding of local environmental risks. This
research seeks to contribute to more resilient disas-
ter preparedness frameworks that address health-re-
lated and environmental vulnerabilities by analyzing
the intersection of pandemic-related disruptions and
landslide risk perception.

2. Landslide risk perception
2.1 Risk perception: a brief introduction

Although the Sendai Framework for Disaster Risk
Reduction (UNISDR 2015) does not include the con-
cept of risk perception, the Global Assessment Report
2022 (Kirsch-Wood et al. 2022) states that it is essen-
tial to evaluate and study it in different social contexts
and with different age groups because, in risk situa-
tions, risk perception can become a cognitive bias that
influences decision-making in the face of disasters.
Risk perception involves various cognitive fac-
tors, such as information selection, organization, and
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interpretation. It is a measurable concept that can
be evaluated psychometrically. Risk perception also
involves heuristics and cognitive biases that affect
how we think about and understand risk, especially
in uncertain situations (Slovic 2016).

As a multifaceted process, risk perception consid-
ers individual and collective factors. These aspects
work together to understand the danger and give it
meaning. According to this approach, risk perception
encompasses nine dimensions: whether the risk is
voluntary or involuntary, how immediate its effects
are, the level of personal and scientific knowledge
about the risk, the risk potential, the type of risk
(including the level of fear it generates), the perceived
severity or potential for disaster, the level of exposure
to the risk, and how new or unfamiliar the risk is
(Fischhoff et al. 1978).

Risk perception is rooted in the influence of cultur-
al norms, values, and practices on how different social
groups perceive risk. Risk perception is shaped by the
beliefs and practices established and exemplified by
diverse cultural groups during specific historical peri-
ods (Douglas and Wildavsky 1983).

How people perceive risks can be influenced by
various factors, including the type of information or
experiences and the social and cultural context in
which they live. Those with firsthand disaster expe-
rience tend to have a more nuanced understanding of
potential risks. In contrast, those with less experience
may rely on sources like the media, social networks,
or intuition to form their opinions and judgments
(Wachinger et al. 2010).

Studying risk perception can provide insights into
how various cultures and groups of people perceive
risk and help develop better strategies for manag-
ing risk in different situations. Research on disasters
has incorporated the concept of risk perception to
highlight the gaps in disaster risk management and
the limited understanding of these risks among the
general public and government officials. This lack of
knowledge often leads to inadequate mitigation and
prevention measures.

2.2 Landslide risk perception

Mountain regions are vital for sustainable develop-
ment and climate stability, offering essential resourc-
es, biodiversity, and cultural richness. However, they
are often exposed to landslide risks, severely affecting
local populations (Adler et al. 2022). Reducing land-
slide risk requires strategies based on the communi-
ty’s perception of these risks (Alcantara-Ayala and
Moreno 2016).

Landslide disaster risk awareness, preparedness,

and knowledge

Numerous studies have highlighted various factors
that influence landslide risk perception. For example,
in Bangladesh, Alam (2020) found that communities

in landslide-prone areas are often unaware of the
risks, which leads to inadequate preparedness and
resistance to relocation. Development levels, prop-
erty ownership, ethnicity, gender, and economic sta-
tus shape these behaviors. The study underscores
the importance of considering livelihood and social
dynamics when planning relocation strategies.

In La Paz, Bolivia, residents, local leaders, and plan-
ners often underestimate or deny the risk of land-
slides, complicating efforts to implement prevention
strategies. Nathan (2008) pointed out that risk per-
ceptions are multifaceted and cannot be addressed
through a singular approach, illustrating the complex-
ity of community attitudes toward landslide threats.

Chinese farmers, for example, are vulnerable to
landslides due to limited disaster preparedness and
a lack of access to information. Gao et al. (2020)
emphasized that these farmers need training in ter-
race restoration and conservation, which is essential
for building long-term resilience and fostering trust in
local authorities. Similar dynamics are found in other
rural areas worldwide, where access to education and
resources is critical in shaping risk perception.

Education also plays a critical role in landslide risk
perception. In Pakistan’s Murree area, Qasim et al.
(2018) found that residents’ awareness of landslide
risks is closely tied to their social and economic con-
ditions and past experiences. The study identified
education as a key factor influencing household pre-
paredness and attitudes toward risk.

In contrast, residents in Frosinone, Italy, despite
being aware of landslide risks, do not view them as
a significant threat. Gravina et al. (2017) highlight-
ed a critical gap in preparedness, driven by a lack of
knowledge about prevention and protection meas-
ures, reflecting a common issue where perceived risks
do not translate into actionable preparedness.

In Malaysia, public concern is higher for technolog-
ical hazards than natural disasters, though floods and
landslides are frequent concerns. Sim et al. (2023)
observed that socioeconomic factors like gender,
education, and occupation influence risk perception,
particularly regarding landslides. While floods are
considered more widespread, landslides tend to be
perceived as localized, affecting how people assess
their risk.

Landslide disaster risk communication

Effective communication is essential to ensure pub-
lic safety from landslide risks (Alcantara-Ayala and
Moreno 2016). Examining landslide risk perception
can help develop strategies to convey information
about hazards and risks to the public clearly and com-
prehensively. Clear and accurate communication can
motivate people to take preventive measures. People’s
perception of risk directly influences their behav-
ior. Gaining insights into how individuals are likely
to respond to warnings, evacuation orders, or other
risk mitigation measures can help tailor educational
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programs and outreach efforts, ultimately minimizing
the impact of potential landslides.

Also, in Italy, Calvello et al. (2016) stated that
Sarno residents are not aware of the risks of land-
slides despite recently experiencing a landslide dis-
aster. Better communication strategies are needed to
improve their knowledge of measures to minimize
regional landslide risk.

Yik et al. (2023) conducted a study to understand
the public’s knowledge of landslides and their percep-
tion of the Landslip Early Warning System (LEWS).
They also explored the usefulness of the multi-tiered
LEWS concept. Accordingly, only 37% of the partic-
ipants linked landslides to global warming. Most
believed slope safety improved (88%), and landslides
were rare (91%). 90% knew about LEWS, but only
28% were concerned as it did not affect them. The
idea of a multi-tiered LEWS was well-received, but
the study suggested that more research is needed to
ensure public awareness about landslides improves.

Understanding how communities perceive the
risks of landslides is crucial in making informed deci-
sions on urban planning and land use management.
Proper planning can minimize the impact of land-
slides. Early warning systems aligned with people’ s
perceptions can aid in timely responses. The study of
landslide risk perception can help develop strategies
to enhance community resilience. Insights from these
studies can shape land use, building standards, and
emergency management policies to reduce vulnera-
bility and exposure to landslide events.

Landslide disaster risk governance

A study by Finlay and Fell (1997) found that people
in Australia and Hong Kong underestimate the impact
of landslides. They support regulating development
on landslide-vulnerable land and believe that experts
and the government should set acceptable standards
for landslide risk. Vulnerable groups are anxious
about landslides, which are seen as uncontrollable
and deadly.

Landslide-related disasters expose the inadequacy
of disaster risk reduction policies in many countries.
A recent study by Barreto de Mendonca and Gullo
(2020) found that effective communication between
government agencies and local residents in Brazil is
crucial. Residents often assess the risk of landslides
alongside other hazards and opportunities and tend to
underestimate their ability to mitigate landslide risks.

Landslides in southeast Bangladesh have caused
over 700 deaths since 2000, with informal settle-
ments being the most affected. Despite government
claims to implement risk reduction, the number of
deaths is increasing due to political-economic factors
such as land management, illegal deforestation, and
unplanned development activities. A study was con-
ducted by Alam and Islam (2023) to identify short-
comings in early warning systems and suggest ways
to improve evacuation procedures, rescue operations,

relief efforts, and risk reduction strategies. The find-
ings culminated in recommendations for effectively
implementing landslide risk reduction measures in
the country.

3. Methodology
3.1 Methodological approach

This study employed a quantitative approach, using
structured Likert-type questionnaires with dichot-
omous and open-ended questions to measure and
assess landslide risk perception among young stu-
dents. The focus on this demographic stemmed from
their vulnerability to disaster events due to their
developmental stage and potential lack of experi-
ence, as well as their critical role as future leaders and
community members who can champion disaster risk
reduction efforts. Several key factors guided the deci-
sion to survey students aged 15 to 21:

1. Youth as a Target Population: This age group is
significant due to its high capacity for learning and
adaptation, particularly regarding environmental
and risk-related education. Furthermore, as students
in this region have lived through multiple landslide
events during their lifetime, they are likely to have
formed perceptions of risk. Specific recall questions
were designed to assess whether they had clear mem-
ories of significant regional landslide events. This
ensured that their responses reflected either direct
experience or knowledge gained through their com-
munity, school, or media.

2. Access and Representativeness: The Antonio
de Mendoza High School was chosen because it is
located in a landslide-prone area (Murillo-Garcia and
Alcantara-Ayala 2017), making its students an ideal
population for this research. Although convenience
sampling was employed due to the school’s proxim-
ity to landslide-prone zones, selecting participants
was intentional (Fig. 1). It aimed to ensure that the
respondents had experiential exposure to landslides
and ongoing educational engagement. This dual crite-
rion maximizes the relevance of their risk perception
in the study context.

3. Previous Knowledge and Recall of Events: Spe-
cial attention was given to whether the respondents
could recall past landslides. This was tested through
specific questions to evaluate their direct or indi-
rect exposure to landslide events. These questions
assessed their ability to describe particular incidents
or express knowledge acquired through various
sources, ensuring that their responses were grounded
in tangible experiences.

77 students were surveyed in June 2023, and the
process was carried out in several phases. First, indi-
cators were prepared based on previously validated
landslide risk factors, as outlined in comparable stud-
ies (Hernandez-Moreno and Alcantara-Ayala 2017).
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Fig 1. Landslide context in which Antonio de Mendoza High School is located.

Second, the study’s objectives were communicated
to the students, and informed consent was obtained
from all participants to ensure ethical research
standards were met. Third, the questionnaires
were administered in person at Antonio de Mendo-
za High School, providing an opportunity for direct
engagement with the students (Fig. 2) (Table 1).
Fourth, participation was voluntary, and no incen-
tives were offered, ensuring the responses remained

unbiased. Finally, the collected data was analyz-
ed using SPSS 21 statistical software. This allowed
for both descriptive statistics and analyses, such as
cross-tabulation, which helped evaluate patterns in
risk perception across different age groups and levels
of prior experience.

The decision to use SPSS 21 enabled a data analy-
sis, offering significant insights into the relationships
between variables such as age, prior knowledge, and
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Fig. 3 Location of the study site.
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Tab. 1 Description of the parameters included in the surveys.

Sociodemographic
data

Knowledge
and risk
identification

Disaster Response
Preparedness

Experience
with landslides

COVID-19
experience

Information
and media

Landslide
Preparedness
in Time

of COVID-19

Communication
of the population
with stakeholders

Age

Occupation (employee or student only)

School grade

The neighborhood where the interviewee lives

Open answer

Knowledge about the occurrence of different hazards

Dichotomous scale

Knowledge about the most frequently occurring hazards

Multiple choice

Knowledge about the occurrence of a landslide

Dichotomous scale

Situations that could trigger a landslide

Multiple choice

Colony that is considered to be of highest risk

Open answer

Information about disaster response preparedness measures before the pandemic

Likert scale

Information about disaster response preparedness measures during the pandemic

Likert scale

Personal experiences with landslides before or during the pandemic

Dichotomous scale and open answer

Indirect experiences with landslides before or during the pandemic

Dichotomous scale and open answer

Direct or indirect experience with COVID-19 infection

Dichotomous scale and open answer

Perception of access to medical services Likert scale
Perception of the level of contagion by COVID-19 in the area where you live Likert scale
Action measures taken during the pandemic Likert scale
Perception of the quality of information received from the authorities Likert scale
through the media about COVID-19
Perception of the quality of the information received from the authorities Likert scale
through the media about hazards that occurred before and during the pandemic
Perception of the degree of risk that homes have in the face of landslides Likert scale
Perception of the degree of risk that students and others have in the face of landslides | Likert scale
The frequency with which landslide preparedness actions were undertaken .
R . Likert scale

during the pandemic
Preparedness actions in case landslides occurred during the pandemic Likert scale
The f ith which d ti inst COVID-19

e frequency with which preparedness actions agains were Likert scale

undertaken during the pandemic

Identifies the authorities responsible for risk management

Dichotomous scale

Receive information on what to do in case of landslides from the authorities

Dichotomous scale

Perception of the degree of responsibility of the actions of authorities in case of risk

due to landslides Likert scale
Perception of the degree of responsibility of the actions of authorities to prevent .

. . Likert scale
COVID-19 infections
Perception of the degree of responsibility of authorities when they responded .

. ; Likert scale
to a landslide before the pandemic
Perception of the degree of responsibility of authorities when they responded Likert scale

to a landslide during the pandemic

exposure to educational interventions. Future stages
of the study, with a larger sample, will incorporate
additional statistical tests to assess whether these fac-
tors significantly influence landslide risk perception.

3.2 Study design and area selection

Teziutlan is a municipality in the northeastern Sier-
ra of Puebla, with an altitude range of 1221 m to
2660 m (Fig. 3). The region’s climate is warm and
temperate, with an average temperature of 15.5°C
and precipitation of around 1658 mm (INEGI 2010).
The area is part of the Trans-Mexican Volcanic Belt, an

east-west-oriented volcanic arc produced by the sub-
duction of the Cocos tectonic plate beneath the North
American tectonic plate.

The geology of Teziutlan is directly linked to Los
Humeros, a central Mexican caldera volcano and
one of the Pleistocene silica centres. The Xaltipan
ignimbrite was formed due to the final activity of the
first active phase and the Los Humeros caldera sub-
sidence. Most of the ignimbrite deposits found in the
study area are non-welded and composed of aphyric
high-silica rhyolite material, which can be explicitly
identified as ash-pumice flow deposits (Alaniz-Alva-
rez etal. 1998; Alva-Valdivia et al. 2000; Davila-Harris
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Fig. 4 Knowledge and risk identification: Hazard occurrence (A) and landslide triggering mechanisms knowledge (B).

and Carrasco-Nufiez 2014). Residual shallow soils
associated with the Xaltipan ignimbrite are formed
on steep slopes by decomposing poorly consolidated
rock materials with high clay content and high-water
retention capacity, leading to mass movement pro-
cesses (Flores and Alcantara-Ayala 2002).

The municipality is home to a population of
103,583 inhabitants. Of this population, 48,649 are
men (47%) and 54,934 are women (53%). It encom-
passes 34 localities, with five being urban areas. The
population can be categorized by age range as follows:
16.8% of the population is between the ages of 0 and
9, 18.2% belong to the age group of 10 to 19 years old,
24.2% are between 20 to 34 years old, 19.5% are aged
35 to 49, and 20.1% of the population is 50 years old
or older. As for education, in 2020, 23% of the popu-
lation had completed primary education, 25.8% had
completed secondary education, and 23.2% had fin-
ished high school or higher education (INEGI 2020).

The urban locality of Teziutlan presents levels of
marginalization from very low to medium, depend-
ing on the type of community. As the municipality’s
social and economic conditions differ, vulnerability
and landslide exposure vary (Alcantara-Ayala et al.
2018; Gonzalez-Sanchez et al. 2017).

Landslides are frequent in Teziutlan due to heavy
rainfall. Flows and complex movements are the most
common types of landslides. Notable events from
1944, 1955 and 1999 stand out in particular due to
their severity and the socio-economic impact they
caused. Large landslides occur after one day of cumu-
lative precipitation with over 300 mm of rain, while
smaller ones happen during the rainy season (Muril-
lo-Garcia and Alcantara-Ayala 2017).

4. Results

4.1 Sociodemographic data

The samples consisted of 34 males and 43 females.
Among the total, 58 (71.6%) were between 15 and 17

years old, while 17 (21%) were 18 to 20. Six inter-
viewees did not provide an answer regarding their
age. 31.2% (N = 24) of the students were in 1st grade
at the time of the survey, while 29.9% (N = 23) were
in 2nd grade and 39% (N = 30) were in 3rd grade.
Apart from being students, 25 also reported having a
job. According to the updated landslide susceptibili-
ty map created by Murillo-Garcia and Alcantara-Ay-
ala (2017), 42 interviewees resided in areas highly
prone to landslides, while 28 individuals lived in
unsusceptible areas. Seven students did not provide
any response regarding their respective areas.

4.2 Knowledge and risk Identification

Out of the entire sample, 83.1% of the respondents
stated that they were aware of the potential haz-
ards in their municipality. 94.8% of the respondents
knew what a landslide is, and 61% of the participants
believed that landslides are the most common hazard
in their area. In contrast, floods and earthquakes were
considered more frequent hazards by only 18.2% and
15.6% of the respondents, respectively (Fig. 4A).
Likewise, 71.6% of those surveyed believe that
earthquakes have the potential to set off landslides,
while 70.3% identified heavy rainfall as another con-
tributing factor. Only 25.9% of those surveyed believed
moderate rainfall could lead to landslides. Further-
more, 42% of respondents reported that areas with
soft or weak soil are more prone to landslides (Fig. 4B).
The participants’ perceptions of neighborhood risk
show some alignment with the actual hazard profile,
though differences are evident. Of the 77 students
surveyed, 20 (25.97%) identified La Aurora, the site
of a significant 1999 landslide, as the most suscepti-
ble neighborhood, while 17 (22.08%) viewed Xoloco
as the area most at risk. Eleven students (14.28%)
considered La Cantera the most concerning despite
its lower historical landslide incidence than La Auro-
ra and Xoloco. In contrast, only four students (5.19%)
mentioned Taxcala, and two (2.59%) identified the
city center as high-risk zones, with minimal records
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Fig. 5 Information regarding disaster response preparedness before and during the pandemic.

of landslide activity. This indicates that while student
perceptions generally align with documented risk are-
as, some discrepancies likely stem from varying levels
of awareness or differing interpretations of risk.

4.3 Disaster response preparedness

Access to information by inhabitants regarding read-
ing or hearing recommendations to respond to disas-
ters associated with any hazard was also heterogene-
ous. The highest scores, 39% and 34%, corresponded
to the interviewees’ information on how to take care
of their personal property daily before and during the
pandemic, respectively. Daily information concern-
ing knowledge of emergency routes increased from
19.5% to 23.4% during the pandemic. Likewise, infor-
mation about emergency alert systems also increased
for the same period from 14.3% to 18.2%.

During the pandemic, the percentage of students
who reported sometimes receiving information about
the location of shelters increased from 31% to 38%.
Perceptions on preparing provisions, the need for
radios with batteries, how to organize the community,

and emergency alerts remained unchanged. Daily
information on areas at risk increased from 14% to
18% during the pandemic (Fig. 5).

The findings derived from a cross-tab analysis of
responses concerning the frequency of exposure to
emergency preparedness recommendations before
the pandemic revealed significant gender dispari-
ties and varying levels of awareness among partici-
pants. In emergency routes, women reported higher
frequencies of daily or almost daily engagement with
this information, reflecting a proactive stance toward
emergency preparedness. In contrast, a consider-
able proportion of men indicated that they access
such information only occasionally, suggesting a less
consistent awareness of emergency protocols. When
examining alert systems, men demonstrated a great-
er tendency for daily engagement, indicative of their
familiarity with these mechanisms; however, a notable
percentage of women reported never encountering
such recommendations, underscoring a potential gap
in effective communication tailored to this demograph-
ic. Regarding safe places, men again reported more
frequent daily engagement, while women exhibited
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a more balanced distribution across the response
categories, suggesting a nuanced understanding of
safety protocols. The data on provisions preparation
further accentuates these trends, with women dis-
playing greater preparedness and awareness, par-
ticularly in the “daily” and “almost always” categories.

Likewise, the analysis of responses during the
pandemic unveiled significant gender differences
and varying levels of awareness among participants.
Women exhibited higher daily engagement rates
with emergency routes, constituting 66.7% of those
accessing this information regularly, suggesting a
proactive approach to preparedness. Similarly, wom-
en reported more significant engagement with alert
systems, with 64.3% indicating daily exposure. At
the same time, a notable percentage of women also
reported never encountering such recommendations,
indicating potential gaps in targeted communication
strategies. Regarding safe places, men displayed a
higher frequency of daily engagement (58.8%), yet
many women indicated they had never received infor-
mation, highlighting the need for improved outreach.
The data on provisions preparation further under-
scores these trends, with 68.2% of women engaging

Before the pandemic

Earthquakes

During the pandemic

Before the pandemic

Rainfall

I

During the pandemic

Before the pandemic

Forest fires

During the pandemic

Before the pandemic

Landslides

During the pandemie

During the pandemic

COVID-19

daily compared to their male counterparts, reflecting
heightened vigilance during the pandemic.

A comparison of responses regarding exposure to
emergency preparedness recommendations before
and during the pandemic showed significant shifts
in engagement levels and gender dynamics. Overall,
while women maintained higher levels of engagement
before and during the pandemic, the crisis context
amplified their proactive approach to preparedness,
underscoring the need for targeted outreach and edu-
cation to address communication gaps and enhance
community preparedness.

4.4 Experience with landslides

Before the COVID-19 pandemic, 32.5% of participants
reported having direct experience with landslides,
while 22.1% indicated indirect experience. These
figures decreased significantly during the pandemic,
with only 6.5% reporting direct experience and 5.2%
reporting indirect experience. This decline likely
reflects reduced exposure and mobility due to pan-
demic-related restrictions, limiting interactions with
landslide-prone areas.

# Daily % = Almost always %
= Sometimes % ®Never %

-

10 20 30

50 60 70

Fig. 6 Perception of the quality of information received from the authorities through the media about hazards that occurred before and

during the pandemic.
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4.5 COVID-19 experience

[t was found that 76.6% of the students who partici-
pated knew someone who had contracted COVID-19.
Out of the respondents, 61% reported that access to
health services was sometimes available, while 35.1%
indicated they had permanent access. Only 3.9% of
the respondents reported that they had no access to
health services at all. Likewise, 76.6% of respondents
believed COVID-19 infections were low in their neigh-
borhood. 66.2% reported visiting family sometimes
during the pandemic, 31.2% visited friends, 28.6%
visited their neighbors, and 32.5% organized parties
or gatherings.

During the pandemic, 14.3% of students gave up
studying due to various reasons such as job search
(2.6%), lack of motivation (3.9%), lack of concentra-
tion (2.6%), inaccessibility to the internet (1.3%),
inaccessibility to a computer or telephone (3.9%),
and little space inside their homes to take online
classes (1.3%).

4.6 Information and media

The survey also showed that 19.5% of respondents
found the information provided by authorities on
what to do in case of COVID-19 infection excellent,
50.6% found it good, and 28.6% regular. Similarly,
22.1% found information on where to go if infected
was excellent, 48.1% found it good, 22.1% found it
regular, and only 6.5% found it inadequate.

53.2% of respondents indicated that before the
pandemic, they sometimes received information on
earthquakes from the authorities, while 13% indicat-
ed they never received it. Regarding rainfall, 48.1%
sometimes got the information, while 14.3% never
received it. Similar numbers were reported for forest
fires, with 48.1% and 27.3%. In terms of landslides,
45.5% of respondents indicated they sometimes
received information, 27.3% never, and 20.8% report-
ed almost always receiving information (Fig. 6).

Participants received inconsistent information
involving preventive measures for different hazards
during the pandemic. Concerning COVID-19, 63.6%
of respondents received daily updates, 26% received
them almost constantly, and 10.4% received them
sometimes. In the case of earthquakes, only 2.6%
received daily information, 35.1% almost always,
51.9% sometimes, and 10.4% never received any
information. For rainfall, 3.9% received daily updates,
36.4% almost always, 40.3% sometimes, and 19.5%
never received any information. Regarding forest
fires, 2.6%, 16.9%, 46.8%, and 33.8% of participants
reported receiving updates, respectively. Lastly, for
landslides, 3.9% received daily information, 29.9%
almost always, 41.6% sometimes, and 23.4% never
received any information (Fig. 6).

The cross-tab analysis showed significant gen-
der disparities in awareness and engagement with

preventive measures before the pandemic. For earth-
quakes, while 29.9% of participants reported access-
ing information “almost always,” a higher proportion
of women (65.2%) engaged consistently compared
to men (34.8%). This trend is further evidenced by
the fact that women comprised 90% of those who
reported never receiving information. In the context
of rainfall, women exclusively reported daily access
to preventive measures, indicating a notable gap
in information access for men, who predominantly
indicated “almost always” (47.8%) and “sometimes”
(51.4%). Similar patterns emerged for fires, with
women accounting for all daily information recipients
and men reporting higher engagement in the “almost
always” and “sometimes” categories. Regarding land-
slides, women again exhibited greater daily engage-
ment (100%), while a significant proportion of men
reported never receiving information (40%).

Moreover, the same analysis during the pandemic
revealed significant gender differences in engagement
with various safety protocols. For COVID-19, most
respondents indicated daily access to information,
with women constituting 63.3% of this group com-
pared to 36.7% of men. While 55% of men report-
ed receiving information “almost always,” women'’s
engagement in this category was lower at 45%. In
the context of earthquakes, most participants indi-
cated they received information “almost always,”
with 59.3% of women compared to 40.7% of men;
however, daily access was minimal, with only women
reporting such access. In terms of rainfall prevention,
women exclusively reported daily access to informa-
tion. Fire prevention responses were more balanced,
yet a significant percentage of women reported never
receiving information (65.4%). For landslide preven-
tion, women represented 66.7% of those receiving
daily information, further indicating their engage-
ment in safety measures.

The comparison of responses on receiving infor-
mation about preventive measures before and during
the pandemic revealed changes in gender engage-
ment and awareness. The findings showed that even
though the pandemic increased awareness and access
to important safety protocols, there are still dispari-
ties in how information is shared, especially among
men in certain situations. This highlights the urgent
need for communication strategies that are inclusive
and ensure that everyone, regardless of gender, has
equal access to information. This will help improve
preparedness and response to different emergencies.

4.7 Landslide preparedness in time of COVID-19

The survey results revealed that respondents general-
ly had good knowledge about the risk of homes being
affected by landslides. According to the survey, 35%
and 38% of respondents considered areas located
in downtown Teziutlan to be very low and low risk,
respectively. Houses built with sun-dried bricks or
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Tab. 2 Perception of the degree of risk homes have of being affected by landslides.

Perceived risk of homes being affected by landslides

Very low risk (%) Low risk (%) Moderate risk (%) High risk (%)

They are located in downtown Teziutldn 35.1(N=27) 37.7 (N =29) 19.5 (N =15) 7.8 (N=6)
They are built with sun-dried bricks or sheet materials 9.1(N=7) 28.6 (N =22) 48.1 (N =37) 14.3 (N =11)
They are near the river 10.4 (N =8) 6.5 (N =5) 32.5 (N =25) 49.4 (N =38)
They are built by the government 6.5(N=5) 39.0 (N =30) 44.2 (N = 34) 10.4 (N =8)
They are at the foot of the slope 52(N=4) 13.0 (N =10) 28.6 (N =22) 53.2(N=41)
They are located in areas where landslides have already occurred 10.4 (N=38) 3.9(N=3) 23.4 (N =18) 58.4 (N = 45)
They are relocated 6.5 (N =05) 44.2 (N =34) 39.0 (N =30) 7.8 (N=6)
They are next to roads 10.4 (N =8) 42.9 (N=33) 35.1(N=27) 10.4 (N =8)
They are on the edge of slopes 6.5(N=05) 11.7(N=9) 32.5 (N =25) 48.1 (N=37)
They are reinforced with columns, walls 9.1(N=7) 41.6 (N=32) 36.4 (N =28) 10.4 (N =8)
They are at the top of the slope 3.9(N=3) 7.8 (N=6) 36.4 (N = 28) 49.4 (N =38)
Trees surround them 7.8 (N=6) 20.8 (N =16) 45.5 (N = 35) 24.7 (N =19)

sheet materials were perceived as a moderate risk by
48% of the interviewees. In comparison, those near
the river were considered moderate and high risk by
32% and 49%, respectively, while those at the foot of
the slope were perceived as moderate and high risk
by 29% and 53% of the students. Additionally, 44%
believed that the risk of government-built houses
was moderate. Relocated houses were perceived as
low and moderate risk by 44% and 39%, respective-
ly, while those in areas that have already experienced
landslides were considered moderate (23%) and
high (58%). Housing on the edge and at the top of
the slopes was conceived of as high risk by 48% and
49%, respectively. Interestingly, houses located next
to roads were perceived as low risk by 43%, while
those surrounded by trees were considered moderate
(45%) and high risk (25%) (Table 2).

Yourself

Your family

Those who live in the same neighbourhood

Those who live in other neighbourhoods

Inhabitants of Teziutlan

Inhabitants of Puebla

Based on the interviewees’ responses, individuals
residing in Puebla (57%) and Teziutlan (54%) are
considered at moderate risk during a landslide. Simi-
larly, residents of other neighborhoods (56%) are also
perceived to face moderate risk. In contrast, partici-
pants rated the risk to themselves (27.3%) and their
families (19.5%) as very low (Fig. 7).

During the pandemic, students infrequently engaged
in landslide preparedness actions. Nevertheless, some
reported occasionally noticing signs indicative of
potential landslide risks, such as cracks in the ground
(52%), leaning poles and trees (52%), and evidence
of prior landslides (52%). They also paid attention to
the accumulation of rainwater (48%), signs of humid-
ity (37%), and improperly closing doors and windows
(34%). More than 50% of respondents indicated that
they had never observed the river rising (Fig. 8).

mVerylowrisk »Lowrisk

u Moderate risk = High risk

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Fig. 7 Perception of the degree of risk students and others have in the face of landslides.
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Observe the presence of eracks in the ground
Observe river rising

Observe leaning poles and trees

Identify the occurrence of landslides

Observe the accumulation of rainwater

Know information about the existence of any
risk from the government

Observe that doors and windows do not
close

Observe the presence of humidity

Observe the formation of terrain steps

u Dialy # Almost always

mSometimes mNever

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Fig. 8 Frequency with which landslide preparedness actions were undertaken during the pandemic.

Regarding preparedness actions for potential
landslides during the pandemic, students agreed on
several key areas: 61% reported knowing how to pro-
tect themselves. In comparison, 67% felt confident in
their ability to ensure their safety. Additionally, 51%
acknowledged the importance of preparedness prior
to an emergency, 64% recognized the need to main-
tain their homes in good condition, and 44% were
aware of the locations of safe places (Fig. 9).

The study unveiled that 71% of the interviewees
reported washing their hands daily, while 64% con-
sistently wore face masks in public settings. When
authorities mandated stay-at-home orders, 44% of
respondents adhered to this directive. Additionally,
56% indicated that they remained at home if they

Possess knowledge how to protect yourself

Possess knowledge of how to feel safe

Possess knowledge of how to be prepared
for anemergency

Possess knowledge of where safe places
are located

exhibited symptoms of COVID-19. Notably, 42% of
those who experienced symptoms did not seek medi-
cal attention at a hospital (Fig. 10).

4.8 Communication of the population
with stakeholders

It was found that 70.1% of those interviewed were
familiar with the civil protection personnel of their
municipality or neighborhood. Additionally, 49.4% of
respondents had received information from civil pro-
tection authorities or the municipality on identifying
symptoms before a landslide. Furthermore, 54.5%
had received information from these authorities on
what to do during a landslide.

= Totally agree # In agreement

uIn disagreement #uTotally disagree

0.0% 10.0% 20.0% 30.0% 40.0% 30.0% 060.0% 70.0%

Fig. 9 Preparedness actions in case landslides occurred during the pandemic.
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Consult official sources for information about the
develop t of the pandemi

» Dialy # Almost always

uSometimes ®Never

Hand washing with soap and water

Use of face masks

Stayed at home

Maintained a distance of 1.5m

Maintained ventilated spaces

If you had any symptoms, you stayed home

If you had any symptoms, you went to the hospital

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%

Fig. 10 Frequency with which preparedness actions against COVID-19 were undertaken.

When experiencing the appearance of cracks,
floods, or rivers rising near the area in which they
live, 58.4% of those surveyed go to the civil protection
unit, while 24.7% contact the municipal government.

Perception of the degree of responsibility of
diverse actors in the event of a landslide was also
evaluated. Before the pandemic, civil protection and
the Red Cross were considered very good by 23% and
21% of the respondents, respectively. During the pan-
demic, municipal government and health personnel
were considered good by 52% and 48%, respectively.
They were followed by civil protection, the Red Cross,
the Mexican army (47%), scientists (42%), and the
community (40%). Mexico Lions Club was the worst
evaluated, as 30% and 34% of the interviewees con-
sidered their performance bad before and during the
pandemic (Fig. 11).

Before the pandemic, the cross-tab analysis
revealed notable gender differences in perceived
responsibility among students regarding various
management actors’ responses during or after a land-
slide. Women generally viewed the response of the
municipal government, civil protection, local police,
health personnel, and the Red Cross more positively
than men. For instance, women were more likely to
rate the performance of the municipal government,
civil protection, and local police as “very good.” At
the same time, men tended to assess these actors’
responses as “acceptable” or “bad.” The same trend is
seen with health personnel and the Red Cross, where
women overwhelmingly viewed their efforts as “very
good,” and men were more represented in the lower
categories, particularly “acceptable.”

Similarly, in the context of the pandemic, the
same analysis showed a generally positive sentiment
towards their responses. Notably, the Municipal Gov-
ernmentand Civil Protection received high ratings, with
most respondents indicating “very good” or “good”

evaluations. The data suggests that women tended to
rate these entities more favorably than men, highlight-
ing a possible greater trust or reliance on these institu-
tions during crises. Similarly, the Local Police, Health
Personnel, and the Red Cross also garnered pzZredom-
inantly positive assessments. However, there were
noteworthy discrepancies, particularly with Health
Personnel receiving a significant portion of “very good”
ratings predominantly from female respondents.

The analysis of perceptions concerning the
responses of different management personnel during
and after landslides indicated a consistent impact of
gender in both pre-pandemic and pandemic scenar-
ios. These findings suggest that positive sentiments
towards management actors have remained stable
across both periods. However, the pandemic has
amplified recognition of their essential roles in crisis
management, particularly among female respond-
ents. This underscores the importance of consider-
ing gender dynamics in evaluating disaster response
effectiveness and suggests implications for enhancing
disaster management strategies to meet the needs of
diverse populations better.

5. Discussion

Perceived risk significantly influences protective
actions in response to disaster warnings. Effective
warning systems rely on the quality and quantity of
information provided, directly and indirectly influ-
encing risk perception. Understanding disaster risk
before a hazard event enhances community response
to warnings, and demographic factors—such as age,
gender, and ethnicity—can also affect perceptions
(Mileti and O’Brien 1992).

In Teziutldn, previous research analyzed land-
slide risk perception through experience, awareness,
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Fig. 11 Perception of the degree of responsibility of diverse actors in a landslide event.

exposure, preparedness, communication, and trust.
Findings indicated that not all community members
had direct experiences with landslides, and there was
a notable lack of information on management strat-
egies, revealing gaps in institutional coordination
(Alcantara-Ayala and Moreno 2016).

Residents who experienced landslides exhibited
heightened awareness of potential risks, often accept-
ing higher levels of risk due to perceived benefits,
such as better access to resources (Landeros-Mugica
etal. 2016). Furthermore, while community members
recognized landslide risks, they deemed homes in the
city center as safer, emphasizing a need for initiatives
focused on disaster risk reduction (Hernandez-More-
no and Alcantara-Ayala 2017).

Soft soils are a critical precondition for landslides,
significantly influencing their occurrence and severity.
In the study area, the prevalence of soft soils creates

conditions conducive to slope failure, particularly
when combined with additional factors such as rain-
fall and seismic activity. Furthermore, anthropogenic
activities, including deforestation, urban develop-
ment, and land-use changes, can influence landslides.
These human interventions often destabilize slopes,
exacerbating the susceptibility to landslides. By rec-
ognizing the interplay between soft soil conditions
and human activities, a more comprehensive under-
standing of landslide risk can be achieved, under-
scoring the need for targeted disaster risk reduction
strategies.

During the COVID-19 pandemic, disasters contin-
ued, as evidenced by severe flooding in September
2021 (Castafieda-Ovando et al. 2022). Valverde and
Valverde (2022) noted that COVID-19 outcomes in
Puebla were linked to factors like marginalization and
social resilience.



90

Karla Maria Hernandez-Cadena, Irasema Alcantara-Ayala

This research aimed to assess landslide risk per-
ception among young people in Teziutldn before and
during the COVID-19 pandemic, a demographic nota-
bly affected during the health crisis. Understanding
how these experiences shape perceptions is essential
for updating risk reduction strategies.

Young individuals today have greater access to
information about potential hazards, yet community
engagement in preparedness remains critical. Find-
ings showed that Antonio de Mendoza High School
students recognized landslides as common hazards.
They received more information about COVID-19 pre-
vention measures (63.6%) than other risks, under-
scoring the need for broader educational initiatives.

Awareness of emergency routes increased from
19.5% before the pandemic to 23.4% during it, along-
side rising awareness of community disaster organ-
ization efforts and evacuation risk areas. Students
perceived the authorities’ responses positively, not-
ing improvements in the perceived effectiveness of
municipal and state governments and local organiza-
tions during the pandemic.

Examining landslide risk perception in the context
of COVID-19 highlights the intersection of disaster
management and public health. This research contrib-
utes to understanding how these domains inform one
another, revealing the complex relationships between
societal responses and environmental hazards.

Given the pandemic’s effects on daily life, social
interactions, and information access, people’s atti-
tudes towards natural hazards may experience nota-
ble changes. Risk perception studies can examine
these shifts to reveal the interplay between psycho-
logical influences, societal responses, and environ-
mental hazards, providing valuable insights into risk
perception dynamics, disaster preparedness, and
resilience strategies.

6. Concluding remarks

The COVID-19 pandemic underscored the urgent
need for clear risk communication, yet its global scale
overshadowed the communication of risks related to
hazards like earthquakes, floods, and landslides. In
Teziutlan, Puebla, as in many places, the pandemic
diluted focus on disaster risk management, particu-
larly concerning these hazards. This research high-
lights the importance of investigating how young peo-
ple perceive such risks during the pandemic, as this
insight is vital for developing disaster risk reduction
strategies.

This study found that despite young people in Tezi-
utlan showing greater awareness of landslide risks
than reported in previous studies, information about
these hazards was often minimized by the pandemic.
The research highlights that disaster risk manage-
ment remains overly reactive, focusing on emergency

response rather than prospective risk mitigation and
public awareness of preventive measures. Better com-
munication and trust between authorities and the
community is crucial, as this bond forms the founda-
tion for effective disaster risk management strategies
and emergency responses.

Effective risk communication is pivotal in shap-
ing public perception and decision-making regard-
ing landslides. However, young individuals often rely
on intuition and cognitive shortcuts, leading to poor
decision-making (Kirsch-Wood et al. 2022; Gravina
et al. 2017). Addressing this through improved com-
munication offers an opportunity to enhance disaster
resilience at the community level.

The analysis found gender differences in engage-
ment with emergency preparedness. Women show
higher awareness and involvement than men, empha-
sizing the need for tailored communication strategies
to improve overall community preparedness. By rec-
ognizing these gender-based engagement patterns,
stakeholders can develop more effective outreach
initiatives. Furthermore, the pandemic has raised
awareness of emergency protocols, but there are still
gaps in information, especially among men. Inclusive
outreach programs are needed to ensure equal access
to crucial emergency information for all genders,
improving preparedness and response effectiveness
in crisis situations.

This study has several limitations. The focus on
young students in Teziutldn, Puebla, from 2018 to
2022 limits the generalizability of the findings, as
the sample may not represent broader populations.
The reliance on self-reported data introduces poten-
tial biases, including recall bias, which may affect the
accuracy of participants’ recollections. The broad
focus on multiple hazards could also dilute specific
insights into landslide risk.

Additionally, the research provides a snapshot of
perceptions during the pandemic without tracking
changes over time. These elements limit understand-
ing of how perceptions evolve, particularly about pre-
paredness actions. Future studies could expand the
sample, focus more on specific hazards, and adopt a
longitudinal approach for deeper insights.

While this research cannot be generalized, it offers
valuable insights into youth perceptions of govern-
ment responsibility in managing local hazards. This
opens pathways for engaging young people in inno-
vative disaster risk reduction strategies. Further
interdisciplinary collaboration is essential to devel-
oping comprehensive risk management approaches
that integrate scientific and local knowledge. Future
research should focus on refining these strategies and
addressing this study’s limitations.

By aligning risk communication with public per-
ceptions, policymakers can enhance the effectiveness
of disaster risk management efforts and ensure more
resilient communities.



Landslide disaster risk perception in times of COVID-19

91

Acknowledgements

We thank DGAPA-UNAM for providing financial sup-
port to conduct landslide risk research through Pro-
ject PAPIIT IN300823. Thanks to the National Council
of Humanities, Sciences, and Technologies (CONAH-
CYT), who provided a student fellowship for Karla
Maria Hernandez-Cadena. We would like to express
our gratitude to two anonymous reviewers for pro-
viding valuable feedback on earlier versions of this
paper, which significantly enhanced the article.

References

Adler, C., Wester, P, Bhatt, 1., Huggel, C., Insarov, G. E.,
Morecroft, M. D., Muccione, V., Prakash, A. (2022): Cross-
chapter paper 5: Mountains, In: Climate change 2022
- Impacts, adaptation, and vulnerability. Contribution of
Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge
University Press, 2273-2318, https://doi.org
/10.1017/9781009325844.022.

ADN 40 (2020): Desalojan viviendas en Alvaro Obregén
por riesgo de derrumbe. Available online: https://www
.adn40.mx/noticia/ciudad/notas/2020-06-12-13-46
/desalojan-viviendas-en-alvaro-obregon-por-riesgo-de
-derrumbe (In Spanish Accessed on 29 January 2024).

Alam, E. (2020): Landslide hazard knowledge, risk
perception and preparedness in Southeast Bangladesh.
Sustainability 12 (16): 6305, https://doi.org/10.3390
/sul12166305.

Alam, E., Ray-Bennett, N. S. (2021): Disaster risk
governance for district-level landslide risk management
in Bangladesh. International Journal of Disaster Risk
Reduction 59: 102220, https://doi.org/10.1016/j.ijdrr
.2021.102220.

Alam, E., Islam, M. K. (2023): Enhancing landslide risk
reduction strategies in Southeast Bangladesh. Jamba:
Journal of Disaster Risk Studies 15(1), 1-12, https://
doi.org/10.4102/jamba.v15i1.1541.

Alaniz-Alvarez, S., Nieto-Samaniego, A. F, Ferrari, L. (1998):
Effect of strain rate in the distribution of monogenetic
and polygenetic volcanism in the Transmexican volcanic
belt. Geology 26(7), 591-594, https://doi.org/10.1130
/0091-7613(1999)027<0571:EOSRIT>2.3.C0O;2.

Alcantara-Ayala, 1., Moreno, A.R. (2016): Landslide risk
perception and communication for disaster risk
management in mountain areas of developing countries:
a Mexican foretaste. Journal of Mountain Science 13,
2079-2093. https://link.springer.com/article/10.1007
/s11629-015-3823-0.

Alcantara-Ayala, I, Garnica-Pefia, R. ]., Murillo-Garcia, F.

G., Salazar-Oropeza, M. 0., Méndez-Martinez, A., Coll-
Hurtado, A. (2018): Landslide disaster risk awareness
in México: community access to mapping at local scale.
Landslides 15, 1-14, https://doi.org/10.1007
/s10346-018-1010-4.

Alcantara-Ayala, ., Burton, ., Lavell, A., Mansilla, E.,
Maskrey, A., Oliver-Smith, A., Ramirez-Gémez, F. (2021):
Root causes and policy dilemmas of the COVID-19
pandemic global disaster. International Journal of

Disaster Risk Reduction 52: 101892), https://doi.org
/10.1016/j.ijdrr.2020.101892.

Arellano, M. A. (2022): Consecuencias de la covid-19 en
la economia y las finanzas publicas en México: mas
alla de la pandemia. El trimestre econémico 89(355),
829-864, https://doi.org/10.20430/ete.v89i355.1307.
(In Spanish)

Alva-Valdivia, L. M., Goguitchaichvili, A., Ferrari, L., et al.
(2000): Paleomagnetic data from the Trans-Mexican
Volcanic Belt implications for tectonics and volcanic
stratigraphy. Earth, Planets and Space 52, 467-478,
https://doi.org/10.1186/BF03351651.

Barreto de Mendonca, M., Gullo, F. T. (2020): Landslide risk
perception survey in Angra dos Reis (Rio de Janeiro,
southeastern Brazil): A contribution to support
planning of non-structural measures. Land Use Policy
91: 104415, https://doi.org/10.1016/j.landusepol.2019
.104415.

Castafieda-Ovando, E. P, Mendoza-Tolentino, Y., Afiorve-
Morga, ]., Nieto-Velazquez, S., Castafieda-Ovando, A.
(2022): Desbordamiento del Rio Tula: mas alla de las
Lluvias. Padi Boletin Cientifico de Ciencias Basicas
e Ingenierias del ICBI 10(19), 23-29, https://doi.org
/10.29057 /icbi.v10i19.8987. (In Spanish)

Calvello, M., Papa, M. N,, Pratschke, ]., Crescenzo, M. N.
(2016): Landslide risk perception: a case study in
Southern Italy. Landslides 13, 349-360, https://
doi.org/10.1007/s10346-015-0572-7.

Corriero, A. C,, Khan, F. M. A, Bassey, E. E., Bouadd,i, O., dos
Santos Costa, A. C., Outani, 0., Hasan, M. M., Ahmad, S.,
Essar, M. Y. (2022): Floods, landslides and COVID-19 in
the Uttarakhand State, India: impact of ongoing crises
on public health. Disaster medicine and public health
preparedness 16(6), 2279-2282, https://doi.org
/10.1017/dmp.2021.373.

Davila-Harris, P, Carrasco-Nufiez, G. (2014): An unusual
syn-eruptive bimodal eruption: the Holocene Cuicuiltic
Member at Los Humeros caldera, Mexico. Journal of
Volcanology and Geothermal Research 271, 24-42,
https://doi.org/10.1016/j.jvolgeores.2013.11.020.

Douglas, M., Wildavsky, A. (1983): Risk and culture:

An essay on the selection of technological and
environmental dangers. Berkeley: University of
California Press, https://doi.org/10.1525
/9780520907393.

El Sol de Puebla (2018): Deslave obstruye tramo carretero
en Xiutetelco y Teziutlan. Available online: https://
www.elsoldepuebla.com.mx/local/estado/deslave
-obstruye-tramo-carretero-en-xiutetelco-y-teziutlan-
puebla-lluvia-sierra-norte-2185084.html (In Spanish.
Accessed on 29 January 2024).

El Sol de Puebla (2020): [Fotos] Dejan lluvias por depresion
tropical dos deslaves en Teziutlan. Available online:
https://www.elsoldepuebla.com.mx/local/estado
/fotos-dejan-lluvias-por-depresion-tropical-dos-
deslaves-en-teziutlan-5324317.html (In Spanish.
Accesed on 29 January 2024).

Esquivel, G. (2020): Los impactos econdémicos de la
pandemia en México. Economia UNAM 17(51), 28-44,
https://doi.org/10.22201/fe.24488143e.2020.51.543
(In Spanish).

Finlay, P. ], Fell, R. (1997): Landslides: risk perception
and acceptance. Canadian Geotechnical Journal 34(2),
169-188, https://doi.org/10.1139/t96-108.



92

Karla Maria Hernandez-Cadena, Irasema Alcantara-Ayala

Fischhoff, B., Slovic, P, Lichtenstein, S., Read, S., Combs, B.
(1978): How safe is safe enough? A psychometric study
of attitudes towards technological risks and benefits.
Policy Sciences 9, 127-152. https://link.springer.com
/article/10.1007 /BF00143739.

Flores, P, Alcantara-Ayala, I. (2002): Cartografia
morfogenética e identificacién de procesos de ladera
en Teziutlan, Puebla. Investigaciones geograficas 49,
7-26. Available online: https://www.scielo.org.mx/pdf
/igeo/n49/n49a2.pdf (In Spanish. Accesed on 29 January
2024).

Gao, X, Roder, G, Jiao, Y., Ding, Y., Liu, Z., Tarolli, P. (2020):
Farmers’ landslide risk perceptions and willingness
for restoration and conservation of world heritage site
of Honghe Hani Rice Terraces, China. Landslides 17,
1915-1924, https://doi.org/10.1007/s10346-020
-01389-4.

Glowacz, F, Schmits, E. (2020): Psychological distress
during the COVID-19 lockdown: The young adults most
atrisk. Psychiatry Research 293: 113486, https://doi.org
/10.1016/j.psychres.2020.113486.

Gonzalez-Sanchez, J., MacGregor, M. T., Coll-Hurtado, A.,
etal. (2017): El municipio de Teziutlan (mapas a escala
1:62,000). Factores inductores de la vulnerabilidad. En:
Alcantara-Ayala I, et al. (2017) Inestabilidad de Laderas
en Teziutlan, Puebla. Factores inductores del riesgo.
UNAM: Instituto de Geografia. (In Spanish)

Gravina, T, Figliozzi, E., Mari, N., De Luca Tupputi Schinosa,
F. (2017): Landslide risk perception in Frosinone (Lazio,
Central Italy). Landslides 14, 1419-1429, https://doi.org
/10.1007/s10346-016-0787-2.

Guzman, 0., Santiago, V. (2021): Corriente Alterna UNAM.
Tragedia en el cerro del Chiquihuite: La Zona del
Derrumbe estaba catalogada como de Muy alto Riesgo.
Available online: https://corrientealterna.unam.mx
/territorios/cerro-del-chiquihuite-tlalnepantla
-derrumbe-falla-geologica-expansion/ (In Spanish.
Accessed on 29 January 2024)

Hassan, E. M., Mahmoud, H. N,, Ellingwood, B. R. (2020):
Resilience of school systems following severe
earthquakes. Earth’s Future 8(10): e2020EF001518,
https://doi.org/10.1029/2020EF001518.

Henriquez, E. (2021): Se desgaja ladera en Union Juarez,
Chiapas: dos atrapados Available online: https://www
jornada.com.mx/notas/2021/09/13/estados/se
-desgaja-ladera-en-union-juarez-chiapas-dos-atrapados/
(In Spanish. Accessed on 29 January 2024).

Hernandez-Moreno, G., Alcantara-Ayala, I. (2017): Landslide
risk perception in Mexico: a research gate into public
awareness and knowledge. Landslides 14, 351-371,
https://doi.org/10.1007 /s10346-016-0683-9.

Ibarra-Nava, 1., Cardenas-de la Garza, J. A., Ruiz-Lozano,

R. E., Salazar-Montalvo, R. G. (2020): Mexico and the
COVID-19 Response. Disaster Medicine and Public Health
Preparedness 14(4), e17-e18, https://doi.org/10.1017
/dmp.2020.260.

INEGI (2010): Compendio de informacién geografica
municipal de los Estados Unidos Mexicanos. Teziutlan:
Instituto Nacional de Geografia y Estadistica. 1-10.
Available online: https://www.inegi.org.mx/contenidos
/app/mexicocifras/datos_geograficos/21/21174.pdf
(In Spanish. Accessed on 29 January 2024).

INEGI (2020): México en cifras. Teziutlan, Puebla. Available
online: https://www.inegi.org.mx/app

/areasgeograficas/?ag = 070000210174#collapse
-Indicadores (In Spanish. Accessed on 29 January 2024).

INEGI (2021): Encuesta para la Medicién del Impacto
COVID-19 en la Educacién (ECOVID-ED) 2020 (Survey
for Measuring the Impact of COVID-19 on Education
(ECOVID-ED). Available online: https://www.inegi.org
.mx/investigacion/ecovided/2020/ (In Spanish.
Accessed on 29 January 2024).

Jaziri, R., Miralam, M. S. (2021): The impact of crisis and
disasters risk management in COVID-19 times: Insights
and lessons learned from Saudi Arabia. Ethics, Medicine
and Public Health 18: 100705, https://doi.org/10.1016
/j.jemep.2021.100705.

Johns Hopkins University (2023): COVID-19 Case Tracker.
Coronavirus Resource Center. Available online: https://
coronavirus.jhu.edu/map.html (Accessed on 29 January
2024).

Kawasaki, H., Yamasaki, S., Rahman, M. M., Murata, Y., Iwasa,
M., Teramoto, C. (2020): Teachers-parents cooperation in
disaster preparation when schools become as evacuation
centers. International Journal of Disaster Risk Reduction
44: 101445, https://doi.org/10.1016
/j.ijdrr.2019.101445.

Kirsch-Wood, J., Katsanakis, R., Giradet Hieber, L., Kumar, A.,,
Mena, R, Cook, R, et al. (2022): In: Global Assessment
Report United Nations Office for Disaster Risk Reduction
(UNDRR), Geneva, Switzerland.

Landeros-Mugica, K., Urbina-Soria, J., Alcantara-Ayala,

I. (2016): The good, the bad and the ugly: on the
interactions among experience, exposure and
commitment with reference to landslide risk perception
in México. Natural Hazards 80, 1515-1537, https://
doi.org/10.1007/s11069-015-2037-7.

Maskrey, A., Jain, G., Lavell, A. (2023): The social
construction of systemic risk: towards an actionable
framework for risk governance. Disaster Prevention
and Management: An International Journal 32(1), 4-26,
https://doi.org/10.1108/DPM-07-2022-0155.

Mileti, D. S., O’Brien, P. W. (1992): Warnings during disaster:
Normalizing communicated risk. Social problems 39(1),
40-57, https://doi.org/10.1525/sp.1992.39.1.03x0062j.

Murillo-Garcia, F. G., Alcantara-Ayala, I. (2017): Landslide
inventory, Teziutldn Municipality, Puebla, México
(1942-2015). Journal of Maps 13(2), 767-776, https://
doi.org/10.1080/17445647.2017.1381194.

Nandj, S. (2022): Chapter Fourteen: Disaster risk
management during COVID-19 pandemic. In COVID-19
and the Sustainable Development Goals. Elsevier-PMC
COVID19 Collection. 325-348, https://doi.org/10.1016
/B978-0-323-91307-2.00013-4.

Nathan, F. (2008): Risk perception, risk management
and vulnerability to landslides in the hill slopes in the
city of La Paz, Bolivia. A preliminary statement.
Disasters 32(3), 337-357, https://doi.org/10.1111
/j.1467-7717.2008.01043 x.

OECD (2022): Estudios Econémicos de la OCDE México.
Resumen Ejecutivo. OCDE Mejores Politicas para una
vida mejor 1:8. Available online: https://www.gob.mx
/cms/uploads/attachment/file /704552 /Mexico-2022
-OECD-economic-survey-executive-summary-Spanish.pdf
(In Spanish. Accessed on 29 January 2024).

Palacio-Mejia, L. S., Hernandez-Avila, J. E., Hernandez-Avila,
M., Dyer-Leal, D., Barranco, A., Quezada-Sanchez, A. D.,
Alvarez-Aceves, M., Cortés-Alcal3, R., Fernandez-



Landslide disaster risk perception in times of COVID-19

93

Wheatley, ]. L., Ordofiez-Hernandez, 1., Vielma-Orozco,
E., de la Cruz Muradas-Troitifio, M., Muro-Orozco, O.,
Navarro-Luévano, E., Rodriguez-Gonzalez, K.,
Gabastou, ]. M., Lopez-Ridaura, R., Lépez-Gatell, H.
(2022): Leading causes of excess mortality in Mexico
during the COVID-19 pandemic 2020-2021: A death
certificates study in a middle-income country. The
Lancet Regional Health - Americas 13: 100303,
https://doi.org/10.1016/j.lana.2022 .100303.

Patwary, M. M., Rodriguez-Morales, A. ]. (2022): Deadly
flood and landslides amid COVID-19 crisis: a public
health concern for the world’s largest refugee
camp in Bangladesh. Prehospital and disaster
medicine 37(2), 292-293, https://doi.org/10.1017
/S1049023X22000164.

PNUD (2023): Reduccion del impacto econdmico del
covid-19 y fomento a la recuperacién temprana
resiliente en comunidades de México. Available online:
https://www.undp.org/es/mexico/projects
/reducci%C3%B3n-del-impacto-econ%C3%B3mico
-del-covid-19-y-fomento-la-recuperaci%C3%B3n
-temprana-resiliente-en-comunidades-de-m%C3%
A9xico (In Spanish. Accessed on 29 January 2024).

Qasim, S., Qasim, M., Shrestha, R. P, Khan, A. N.

(2018): Socio-economic determinants of landslide
risk perception in Murree hills of Pakistan. AIMS
Environmental Science 5(5), 305-314, https://
doi.org/10.3934/environsci.2018.5.305.

Sim, K. B,, Lee, M. L., RemeytePrescott, R., Wong, S. Y.
(2023): Perception on landslide risk in Malaysia:

a comparison between communities and experts’

surveys. International Journal of Disaster Risk Reduction

95: 103854, https://doi.org/10.1016/j.ijdrr.2023
.103854.
Slovic, P. (2016): The perception of risk. Earthscan: New
York, USA, https://doi.org/10.4324/9781315661773.
UNISDR (2015): Sendai framework for disaster risk
reduction 2015-2030. United Nations International

Strategy for Disaster Reduction. Available online: http://

www.wcdrr.org/uploads/Sendai_Framework_for_
Disaster_Risk_Reduction_2015-2030.pdf. Accessed Jan
24 2024 (Accessed on 29 January 2024).

UNICEF (2008): Desarrollo positivo adolescente en América

Latina y el Caribe. Unicef/Unidad de Desarrollo y

Equidad de Género. Temas de Politicas Publicas 1:16.
Available online: https://www.unicef.org/venezuela
/media/941/file/UNICEF%Z200ficina%Z20Regional%20
para%20Am%C3%A9rica%20Latina%20y%20el%20
Caribe.pdf (Accessed on 29 January 2024).

UNICEF (2009): Albergues en Escuelas, ;Cuando? ;C6mo?
;Por qué? Red Interinstitucional para la Educacion
en Situaciones de Emergencia (INEE) 1-68. Available
online: https://inee.org/sites/default/files/resources
/UNICEF_Albergues_en_escuelas.pdf (Accessed
on 29 January 2024).

Valverde, G. R., Valverde, B. R. (2022): Impacto del
COVID-19 por marginacion y rezago social en el estado
de Puebla, México. Regiones y Desarrollo Sustentable
22(43), 1-31. Available online: http://www.coltlax.edu
.mx/openj/index.php/ReyDS/article/view/243/pdf
(Accessed on 29 January 2024).

Wachinger, G., Renn, 0., Bianchizza, C,, et al. (2010): Risk
perception and natural hazards. CapHaz-Net WP3
Report. p. 112. Available online: http://caphaz-net.org
/outcomes-results/CapHaz-Net WP3_Risk-Perception
.pdf (Accessed on 29 January 2024).

Wang, H., Paulson, K. R, Pease, S. A, et al. (2022):
Estimating excess mortality due to the COVID-19
pandemic: a systematic analysis of COVID-19-related
mortality, 2020-21. The Lancet 399(10334),
1513-1536, https://doi.org/10.1016
/S0140-6736(21)02796-3.

World Bank (2022): World Development Report 2022,
Finance for an equitable recovery, Chapter 1. The
economic impacts of the COVID-19 crisis. Available
online: https://www.worldbank.org/en/publication
/wdr2022 /brief/chapter-1-introduction-the-economic
-impacts-of-the-covid-19-crisis (Accessed on 29 January
2024).

Yik, M., Pun, W. K., Kwok, F. H., Pho, J., Ng, C. W. W. (2023):
Perceptions of landslide risks and warnings in Hong
Kong. Landslides 20, 1211-1224, https://doi.org
/10.1007/s10346-022-02021-3.

Zepeda, G. (2021): Uno TV.com. ;Y la carretera? Socavon
devora este tramo en Puebla. Available online: https://
www.unotv.com/estados/puebla/puebla-socavon
-destruye-carretera-de-teziutlan/ (In Spanish.
Accessed on 29 January 2024).





