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Abstract

This study examines the community perceptions of infrastructure resilience to
natural disasters in Kuwait, focusing on factors such as awareness, preparedness, and risk
perception. Utilizing a quantitative survey-based approach, data were collected from 187
respondents representing different demographic groups, including residents and business
owners. The study identifies vulnerabilities in infrastructure resilience and explores how
demographics, education, and occupation impact awareness and preparedness levels. The
findings reveal that higher education is positively associated with greater awareness and
preparedness. However, community participation in disaster preparedness activities
remains low. The study suggests that improvements are needed in residential buildings and
emphasizes the need for greater public engagement and government involvement in
resilience planning to enhance disaster preparedness. These insights offer valuable
recommendations for infrastructure planning and policy development in Kuwait to

strengthen community resilience.
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1. Introduction

The approach to disaster resilience in infrastructure has evolved significantly in
recent years. Instead of simply rebuilding structures to their previous condition after
disasters, a stronger emphasis is made on creating more robust infrastructure that can better
withstand future events. This shift towards a 'build-back-better' mindset aims to reduce
vulnerability by designing infrastructure that is more adaptable and capable of coping with
various risks (Chester et al., 2021). As this proactive approach to resilience planning gains
momentum, it becomes essential to consider the integration of physical infrastructure,
social influences, resource management, and governance processes (Firdaus, Pribadi &
Abduh, 2024).

Building resilient infrastructure offers multiple benefits including increasing
infrastructure's capacity to adjust and respond to future hazards; providing a strategic
approach to minimizing disaster-related impacts; enabling infrastructure systems to endure
disruptions while maintaining essential functions, and facilitating quicker recovery for
communities after disasters, thereby lessening prolonged social and economic disruptions
(Comes & Van de Walle, 2014). In addition, the benefits include reducing the likelihood
of future disasters by improving the design and durability of infrastructure projects, and
ensuring long-term resilience by taking into account the interconnectedness of physical
structures, societal needs, resource availability, and administrative policies (Simonovic,
2016).

Infrastructure resilience is crucial in Kuwait due to the country's exposure to various
natural hazards, including frequent dust storms, intense heat waves, and occasional
episodes of flooding (Sharp, Alshammari & Hameed, 2021). These conditions pose
significant risks to the integrity and functionality of infrastructure, potentially disrupting
daily life and economic activities (Tsompanakis et al., 2023). As climate patterns continue

to change, the frequency and severity of these hazards may increase, making it essential to
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enhance the resilience of infrastructure to protect communities, ensure the continuity of

services, and reduce the long-term impacts of these environmental challenges.

As mentioned earlier, Kuwait's infrastructure faces increasing risks from natural
hazards such as dust storms, extreme heat, and occasional flooding, which can significantly
disrupt essential services and impact daily life. Despite the growing awareness of these
threats, limited research has been conducted on how local communities perceive the
resilience of existing infrastructure to these hazards. Understanding community
perceptions is crucial, as public insights can reveal gaps in preparedness, inform
infrastructure planning, and guide policy improvements to enhance resilience. This study
addresses this gap by investigating community views on the resilience of Kuwait's
infrastructure, aiming to identify perceived vulnerabilities, assess levels of readiness, and
propose recommendations for improving resilience measures to protect against future

disasters.

Incorporating community perceptions into the development of resilience strategies
and policies ensures that plans are not only technically sound but also socially informed. It
aligns resilience measures with the actual experiences and needs of the population,
resulting in strategies that are more effective, widely accepted, and sustainable in the long
term. The study's significance lies in its ability to provide crucial insights into how the
public perceives the resilience of Kuwait's infrastructure to natural disasters. These insights
can guide the development of more effective resilience strategies, inform policymaking,
and promote community involvement in disaster risk management, ultimately leading to a

safer, more resilient, and equitable society.

2. Literature review
2.1 Risk Perception and Awareness

The Gulf region is prone to several natural hazards, which drives more frequent and

severe extreme weather events, underscoring the importance of risk perception in disaster
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mitigation. Risk perception refers to how individuals and communities identify and

respond to threats to well-being, influenced by social and physical environments, past
experiences, and trust in information sources (Brown, 2014; Taarup-Esbensen, 2019). It is
a sensemaking process shaped by context, involving both present meaning-making and
retrospective reflection (Taarup-Esbensen, 2019; Weick, Sutcliffe & Obstfeld, 2005). This
concept has been applied to explain pre-event actions (e.g., evacuations) (Goldberg et al.,
2020) and organizational adaptation strategies (Bonati, 2019; Martin, 2019), highlighting
how people navigate future risks and process recovery experiences after disasters (Kendra,
Knowles & Wachtendorf, 2019).

In the literature, risk and risk perception are interpreted differently depending on
discipline, context, and author. Some researchers use “awareness” and ‘“perception”
interchangeably (Maidl & Buchecker, 2015; Scolobig, De Marchi & Borga, 2012;
Burningham, Fielding & Thrush, 2008), while others define awareness as theoretical
knowledge related to the hazard under study (Pagneux, Gisladéttir & Jonsdottir, 2011).
Measurement approaches also differ. For example, Maidl’s questionnaire examines the
relevance, probability, and perceived threat of hazards (Maidl, Bresch & Buchecker, 2019),
whereas Pageneux’s approach evaluates awareness through open-ended questions about
historical hazard events, dates, and boundaries (Pagneux et al., 2011). These variations

reflect the complexity of measuring risk awareness across contexts.

By examining risk perception, planners can better understand how communities
view hazards and anticipate their behavior during disasters. Those with a higher perception
of risk are more likely to prepare, improving their ability to manage disaster impacts. Risk
perception acts as a mediator between knowledge and behavior, influencing decision-
making and well-being. Research shows that socioeconomic factors—including gender,
age, education, and previous disaster experience—shape risk perception (AlQahtany &

Abubakar, 2020). For example, less educated individuals may view disasters as divine
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actions and see preparedness as unnecessary (Qureshi et al., 2021). Understanding these

perspectives, helps design more effective disaster strategies.

Studies also suggest that individuals with higher risk perceptions are more likely to
take proactive actions and, in some cases, may even be willing to incur costs to reduce
suffering during crises. This behavior highlights how risk perception influences
preparedness and coping capacity, affecting responses during events with limited access to
essential goods. As Macea et al. (2018) emphasize, risk perception is crucial in disaster
frameworks (DCF), as it offers valuable insight into community responses, helping to

reduce future vulnerabilities.

2.2 Community Perceptions of Infrastructure Resilience
The concept of resilience in the built environment emerged in the late 1990s and

gained prominence following several catastrophic events (Guo, Shan & Owusu, 2021;
Pasindu et al., 2022; Rajapaksha et al., 2023). Its primary goal is to design robust,
adaptable, and secure infrastructure systems (Perera et al., 2024; Yang et al., 2023;
Tachaudomdach et al., 2021). Over time, the concept evolved to incorporate not only
physical and technical components but also social, ecological, and economic dimensions,
promoting a socio-ecological-technical approach (Rehak et al., 2019; Flynnova, Paulus &
Valasek, 2022; Rehak, Hromada & Ristvej, 2017; Sharifi, 2023). This approach recognizes
that urban resilience is interconnected and multi-dimensional, emphasizing the importance
of community cohesion and social networks in disaster response and recovery efforts
(Sharifi, 2023; Chen et al., 2023; Ribeiro & Gongalves, 2019; Dhar & Khirfan, 2017).

In this study, this expanded understanding of resilience highlights the importance
of both technical infrastructure and social engagement in disaster preparedness. By
accounting for community-level interactions, this research aligns with the broader trend of
addressing not only infrastructure vulnerability but also community involvement and

public awareness in resilience planning.
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While previous studies have explored infrastructure resilience in the context of

natural hazards, there is limited research focusing on community perceptions of these
systems in Kuwait. This study addresses that gap by examining public views on the
resilience of various infrastructure types and assessing the influence of demographic

factors on awareness and preparedness.

3. Methodology

This study employs a quantitative survey-based approach to assess the perceptions
of Kuwait’s community regarding the resilience of infrastructure to natural hazards. The
survey aims to gather data from diverse groups, including residents and local business
owners. The results of this study will identify gaps in preparedness and inform strategies

for improving infrastructure resilience in Kuwait.

3.1 Population and Sample

The population for this study consists of residents and business owners in Kuwait.
The focus of the study is to gather perceptions from individuals who experience or interact
with infrastructure and are potentially affected by natural hazards. This includes people
with varying levels of education, occupations, age groups, and durations of residence in
Kuwait. Given the study’s aim to assess perceptions and preparedness, it is essential that

the population reflects a broad demographic cross-section of Kuwaiti society.

3.1.1 Study sample

The study utilized a non-probability sampling method, likely convenience or
purposive sampling, to gather responses from 200 participants; however, 187 responses
were valid to analyze. The inclusion criteria of the study sample included residents of
Kuwait, regardless of nationality, participants with different durations of residence,
ranging from less than 5 years to more than 10 years and a mix of occupations (students,

employed, self-employed, unemployed, and retirees).
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3.2 Study Tool

A structured questionnaire was developed as the primary tool for data collection.
The survey instrument consisted of Likert-scale questions, multiple-choice questions, and
open-ended items designed to evaluate the awareness of resilience measures in Kuwait,
perceptions of infrastructure resilience to natural hazards, community involvement in
disaster-related activities and preparedness levels for potential disasters. The questionnaire
also collected demographic information to analyze how different groups perceive resilience
and preparedness.

3.3 Data Analysis

The collected data were analyzed using descriptive and inferential statistics.
Descriptive statistics (frequencies, percentages, means, and standard deviations) were used
to summarize the responses. Moreover, other tests were conducted to examine the
relationships between variables including One-Way ANOVA, which was used to
determine the effect of education level on awareness of resilience measures and assess how
age groups influence preparedness scores and infrastructure resilience perceptions.
Independent Samples T-Test was also used to explore differences in perceptions of hazard
seriousness based on gender. All statistical analyses were performed using SPSS and

Microsoft Excel.

4. Results

This section presents the findings of the study, including descriptive statistics
(means, standard deviations, frequencies, and percentages) and inferential statistics
(ANOVA and T-tests) to explore relationships between demographic factors (age,
education, gender, and occupation) and awareness, preparedness, and perceptions of

infrastructure resilience.
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A total of 187 participants were included in the study. As shown in Table (1) below,

most of respondents were in the age group (30-39), followed by (18-29) and (40-49),

respectively. The majority of the respondents (75.94%) have a bachelor’s degree and living

in Kuwait for more than 10 years (87.70%). Finally, more than half of the respondents are

employed (58.82%).

Table 1: Demographics

Variable Frequency | Percentage
18 2 1.07%
18-29 46 24.60%
Age 30-39 69 36.90%
40-49 40 21.39%
50 and above 30 16.04%
Gender Male 106 56.68%
Female 81 43.32%
Less than high school 0 0.00%
High school diploma 8 4.28%
Educational level Bachelor's degree 142 75.94%
Master's degree 23 12.30%
Doctoral degree 14 7.49%
Student 4 2.14%
Employed 110 58.82%
Occupation Self-employed 43 22.99%
Unemployed 11 5.88%
Retired 19 10.16%
. . . Less than 5 years 6 3.21%
Eld\r/?;:(t)n of Residence in 5-10 years 17 9.09%
More than 10 years 164 87.70%
Total 187 100%

4.2 Awareness and Opinions about Infrastructure Resilience
As shown in Table (2) below, the mean awareness score is 3.03 (SD = 0.78),

indicating that respondents are moderately aware of the measures taken in Kuwait to
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improve infrastructure resilience. With a standard deviation of 0.78, there is some

variability in awareness levels, suggesting that while many participants are aware, a

noticeable portion of the sample may lack awareness.

The mean preparedness score is 3.98 (SD = 0.82), suggesting that participants
generally agree that Kuwait's infrastructure is adequately prepared for natural disasters.
The standard deviation of 0.82 indicates slightly more variation in perceptions of
preparedness, implying that while many respondents feel the infrastructure is ready, others

may have reservations.

Table 2: Awareness and Opinions about Infrastructure Resilience

Variable Mean SD
Awareness of the
measures taken in
Awareness of Resilience Kuwait to improve
) 3.03 0.78
Measures infrastructure
resilience to natural
hazards
If the current
Preparedness of infrastructure in
Infrastructure for Natural Kuwait is adequately 3.98 0.82
Disasters prepared for natural
disasters

4.3 Perceptions of Natural Hazards

Table (3) shows that extreme heat was identified as the greatest risk to Kuwait's
infrastructure by 54.55% of respondents, indicating that the majority perceive heat as the
most pressing natural hazard. Dust storms were the second most cited risk (15.51%),
followed by earthquakes (18.72%), despite Kuwait not being located on a major seismic
fault line. Occasional flooding was seen as the least significant threat, with only 11.23% of
participants selecting it, reflecting the relatively rare occurrence of heavy rainfall events in

Kuwait.
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Dust storms and extreme heat are perceived to occur very frequently by 75.94%

and 82.35% of respondents, respectively, highlighting the consistent exposure of Kuwait’s
residents to these hazards. Flooding is seen as occurring occasionally by most respondents
(56.15%), although 19.25% believe it happens very frequently. Earthquakes, as expected,
are perceived to occur rarely (73.26%) or never (18.18%), which aligns with the fact that

Kuwait is not prone to significant seismic activity.

Table 3: Perceptions of Natural Hazards

Variable Frequency | Percentage
0,
Which natural hazards pose o 07— seson
the greatest risk to Kuwait's - -
infrastructure Occasional flooding 21 11.23%
Earthquakes 35 18.72%
Total 187 100%
Very frequently 142 75.94%
How frequently dust storms Occasionally 40 21.39%
occur Rarely 4 2.14%
Never 1 0.53%
Very frequently 154 82.35%
How frequently extreme heat | Occasionally 29 15.51%
occur Rarely 3 1.60%
Never 1 0.53%
Very frequently 36 19.25%
How frequently occasional Occasionally 105 56.15%
flooding occur Rarely 39 20.86%
Never 7 3.74%
Very frequently 0 0.00%
How frequently earthquakes | Occasionally 16 8.56%
occur Rarely 137 73.26%
Never 34 18.18%
Total 187 100%

4.4 Perceptions of Specific Infrastructures

Hospitals and healthcare facilities were rated as the most resilient type of

infrastructure, with the highest mean score of 4.45 (SD = 0.75), as shown in Table (4). This

10
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suggests that respondents generally have high confidence in the ability of healthcare

facilities to withstand natural hazards, and the low standard deviation indicates consistent
responses. Power supply also received a high mean score of 4.30 (SD = 0.90), reflecting
positive perceptions of Kuwait’s energy infrastructure. Although the slightly higher
standard deviation suggests some variability, the overall sentiment is still favorable. Roads
and bridges were rated at 4.10 (SD = 0.85), indicating that most respondents believe these
critical transport networks are resilient. Water supply and drainage systems received a
mean score of 4.05 (SD = 1.00). Schools and educational institutions were given a mean
score of 4.00 (SD = 1.05), indicating moderate confidence in their resilience, with some
variability in perceptions. Residential buildings received the lowest mean score of 3.85
(SD = 1.10). While still relatively high, the score suggests that respondents have slightly
lower confidence in the resilience of residential infrastructure. The higher standard
deviation indicates more variability in opinions, reflecting diverse experiences with
residential structures. The overall mean score for infrastructure resilience is 4.13 (SD =
0.95). This reflects a generally positive perception of Kuwait's infrastructure resilience,
though the moderate standard deviation suggests some differences in opinion across

infrastructure types.

Table 4: resilience of types of infrastructure to natural hazards in Kuwait

Variable Mean SD
Roads and bridges 4.10 0.85
How resilient the \Ij\(/)z\;ll\';g 23pp:y and drainage = o
following types of systems pply g 4.05 1.00
infrastructure are - —
to natural hazards I;ohspl':als adnddhealit:hcarle facilities 4.45 0.75
in Kuwait =Cnoo’s and educationa 4.00 1.05
institutions
Residential buildings 3.85 1.10
Total 4.125 0.95

As shown in Table (5) below, the power supply and water supply systems were

identified as the top priorities for improvement, collectively receiving over 50% of the

11
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responses. Transportation infrastructure (roads and bridges) also emerged as a critical area

for improvement, suggesting concerns related to maintenance and hazard mitigation.
Healthcare and residential infrastructure were viewed as relatively well-prepared, though
a small proportion of participants still identified opportunities for enhancement.

Table 5: Perceptions of Specific Infrastructure

Variable Frequency | Percentage
Roads and bridges 35 18.72%
Power supply 50 26.74%
Water supply and
The types of infrastructure drainage systems 45 24.06%
requires the most Hospitals and
improvement to withstand healthcare facilities 20 10.70%
natural hazards Schools and
educational 25 13.37%
institutions
Residential buildings 12 6.42%
Total 187 100%

4.5 Community Involvement

Table (6) shows that participation in community activities is relatively low, as
indicated by a mean score of 2.4, suggesting a need to increase public engagement in
disaster preparedness initiatives. The neutral score (3.2) for government involvement
suggests that improvements could be made in terms of engaging the community more
effectively in resilience planning efforts. Also, the moderate variability in responses (SD =
1.20 and 1.00) reflects diverse experiences and perceptions regarding both personal

participation and the role of authorities.

12
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Table 6: Community Involvement

Variable Mean Star_1d§1rd
deviation

Participation in gommunity activit!e_s related to disaster 24 120

preparedness or infrastructure resilience ' '

The government and relevant authorities involvement 39 100

the community sufficiently in resilience planning

4.6 Preparedness and Risk Perception

Table (7) has two parts; the first part is about the respondents’ preparedness where

the total mean score of 2.8 indicates that most participants feel somewhat neutral or

unprepared for natural disasters. Higher variability is seen among those who feel less

prepared, suggesting inconsistent experiences with preparedness efforts. The second part

is about perceived Seriousness, with a total mean score of 3.22. Generally, the respondents

perceive the threat to infrastructure as moderate to serious. The low SDs among those who

see the risk as serious indicate greater agreement within this group.

Table 7: Preparedness and Risk Perception

Variable Mean SD
Very prepared 3.8 0.9
How prepared do you feel in Somewhat prepared 3.2 1.1
the event of a natural disaster Neutral 2.8 1.2
in Kuwait? Not very prepared 2.3 1.3
Not prepared at all 1.9 1.5

Total 2.8
. . ) Very serious 4.5 0.8
In your opinion, how serious is Serious 10 09
the threat posed py natural Moderate 33 10

hazards to Kuwait’s -

infrastructure? Minor _ 2.5 1.2
Not serious 1.8 14

Total 3.22

13
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4.7 Impact of Demographics on Preparedness, Awareness, and

Risk Perception
Table (8) shows that the differences between educational levels are statistically

significant (F = 12.3, p = 0.001). This suggests that higher education is strongly associated
with greater awareness and preparedness for natural hazards. The ANOVA results for
occupation (F = 2.1, p = 0.15) indicate that the differences between occupational groups
are not statistically significant. This suggests that occupation may not play as important a
role in influencing perceptions of preparedness, awareness, and risk perception.

Table 8: Impact of education level and occupation on Preparedness, Awareness, and Risk
Perception

. F- p_
Variable Mean SD Statistic | Value
High school diploma 2.5 0.7
Bachelor's degree 3.8 0.6
. 12.3 0.001
Educational level | Master's degree 4.2 0.5
Doctoral degree 4.5 0.4
Student 3.0 0.8
. Employed 3.2 0.7
Occupation 2.1 0.15
Self-employed 3.5 0.9
Retired 3.4 0.6

Table (9) shows the t-test results, which indicate a statistically significant difference
between genders (t = 2.6, p = 0.01), meaning gender has a meaningful impact on
preparedness, awareness, or risk perception. The results show also that there is no
statistically significant difference between age groups (t = 1.5, p = 0.12). While the scores
differ across age groups, these differences are not large enough to be statistically

meaningful.

14
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Table 9: Impact of age and gender on Preparedness, Awareness, and Risk Perception

. t_ p_

Variable Mean 5D Statistic | Value
Male 35 0.7

Gender Female 3.9 0.6 2.6 0.01
20-30 3.8 0.8
30-40 4.0 0.7

Age 15 0.12
40-50 3.6 0.9
50 and above 35 0.8

5. Discussion

Risk perception plays a crucial role in shaping how individuals behave during
disasters. It reflects their personal assessment of the likelihood of being affected by extreme
events (Sjoberg, 2004). This perception impacts attitudes, preparedness levels, and
decisions regarding hazard mitigation (Marshall, 2020). When individuals perceive high
risks, they are more inclined to take proactive actions, such as gathering resources or
participating in preparedness efforts. Conversely, in scarcity situations, elevated risk
perception may lead individuals to prioritize immediate needs by seeking access to critical
supplies or participating in relief efforts. Addressing and integrating risk perception into
planning ensures that disaster response strategies are aligned with public concerns and can

better promote community resilience (Zhang et al., 2011).

Moreover, effective disaster management requires a partnership between public
awareness and formal response mechanisms. Government agencies and community
organizations must not only develop resilient infrastructure but also engage the public in
preparedness activities. Research shows that higher levels of awareness are associated with
more effective disaster responses, as informed communities are better able to cooperate
with authorities, follow safety protocols, and recover more quickly. Therefore, fostering a

culture of preparedness and awareness is essential for improving community resilience and

15
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ensuring that both individuals and infrastructure are adequately prepared to withstand
future hazards.

The findings emphasize the importance of education and gender in shaping
preparedness, awareness, and risk perception. Participants with higher education levels
displayed greater awareness, as shown by the significantly higher scores of doctoral and
master’s degree holders. This suggests that education equips individuals with the
knowledge necessary for disaster preparedness. The significant gender difference in
preparedness, with females scoring higher than males, aligns with previous studies
indicating that women often have higher risk perception and awareness levels, likely due
to different social roles and responsibilities.

In contrast, occupation and age group were not found to have statistically significant
effects, although self-employed individuals and the 30-40 age group reported higher
preparedness levels. This suggests that age and occupation may influence preparedness
indirectly, perhaps through experience or engagement with relevant information. The low
preparedness scores among students and older participants highlight a potential gap in
disaster preparedness outreach efforts, indicating the need for targeted awareness

programs.

Disaster preparedness and vulnerability awareness vary across different population
subgroups, affecting their ability to cope with hazards. Even in cities with highly resilient
infrastructure, individuals or communities with low awareness and preparedness may face
greater disaster risks compared to those in cities with less developed infrastructure. This
suggests that infrastructure resilience alone is insufficient without public awareness and
engagement. Therefore, it is essential to assess the relationship between vulnerability
awareness and preparedness to ensure that raising awareness leads to better preparedness,

even in areas with strong infrastructure.

Lastly, infrastructure resilience was perceived as strongest in hospitals, power

supply, and transportation, while residential buildings were identified as the most

16
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vulnerable. This highlights the need for investments in housing resilience to withstand

hazards. Community involvement in resilience efforts was found to be low, with neutral
perceptions of government engagement, signaling a need for better public participation and
coordination with government authorities. The identification of extreme heat and dust
storms as major threats further emphasizes the need to enhance resilience strategies in
Kuwait to mitigate these hazards effectively.

6. Conclusion
The study demonstrates that education and gender are significant predictors of

awareness and preparedness levels, with higher education and female participants
exhibiting higher scores. Despite some strengths in infrastructure resilience, residential
buildings were identified as the most vulnerable, warranting targeted improvements.
Additionally, community involvement in disaster preparedness is limited, indicating a need
for enhanced public engagement initiatives. The findings suggest that collaboration
between government authorities and communities must be strengthened to foster greater
public participation in resilience planning. By addressing these gaps, Kuwait can improve

its overall preparedness for natural disasters and build more resilient infrastructure systems.

6.1 Limitations and Future Research
This study employed a non-probability sampling strategy, which introduces the risk

of sampling bias. As participants were not selected randomly, the findings may not be fully
generalizable to the entire population of Kuwait. However, the inclusion of a diverse
sample, consisting of households and community representatives, helps mitigate this
limitation by capturing multiple perspectives from different segments of society. Despite

this, certain underrepresented groups may not be adequately reflected in the results.

Future research could focus on expanding the sample size and employing
probability sampling methods to enhance the generalizability of the findings. Additionally,
longitudinal studies could assess the evolving impact of climate change on infrastructure

resilience and the effectiveness of awareness campaigns over time. Further research should
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also explore the integration of technology and smart infrastructure solutions to bolster

resilience against future hazards and improve disaster preparedness in Kuwait.

References
AlQahtany, A. M., & Abubakar, I. R. (2020). Public perception and attitudes to disaster

risks in a coastal metropolis of Saudi Arabia. International journal of disaster risk
reduction, 44, 101422.

Bonati, S. (2019). The Role of Landscape Experience in Disaster Risk Reduction and
Climate Change Adaptation. Is It a Strategy for Democratizing
Resilience?. Disaster research and the second environmental crisis: Assessing the
challenges ahead, 189-202.

Brown, P. (2014). Risk and social theory: The legitimacy of risks and risk as a tool of
legitimation. Health, Risk & Society, 16(5), 391-397.

Burningham, K., Fielding, J., & Thrush, D. (2008). ‘It'll never happen to me’:
understanding public awareness of local flood risk. Disasters, 32(2), 216-238.

Chen, X. L., Yu, L. X,, Lin, W. D,, Yang, F. Q., Li, Y. P., Tao, J., & Cheng, S. (2023).
Urban resilience assessment from the multidimensional perspective using dynamic
Bayesian network: A Case Study of Fujian Province, China. Reliability
Engineering & System Safety, 238, 109469.

Chester, M., ElI Asmar, M., Hayes, S., & Desha, C. (2021). Post-disaster infrastructure
delivery for resilience. Sustainability, 13(6), 3458.

Comes, T., & Van de Walle, B. A. (2014). Measuring disaster resilience: The impact of
hurricane sandy on critical infrastructure systems. ISCRAM, 11(May), 195-204.

Dhar, T. K., & Khirfan, L. (2017). A multi-scale and multi-dimensional framework for
enhancing the resilience of urban form to climate change. Urban Climate, 19, 72-
91.

Firdaus, A., Pribadi, K. S., & Abduh, M. (2024, March). The state of sustainable and
disaster-resilient infrastructure in Indonesia. In IOP Conference Series: Earth and
Environmental Science (Vol. 1314, No. 1, p. 012007). 10P Publishing.

18



Slauadlill Basatie dlolddl du g yisIY) dlaall
Electronic Interdisciplinary Miscellaneous Journal
L 2024 (11) e O gl g aalead) saall

e R e Issue 77, (10) 2024
ISSN: 2617-958X
Flynnova, L., Paulus, F., & Valasek, J. (2022, September). Threats and Resilience:

Methodology in the Area of Railway Infrastructure. In 2022 IEEE International
Carnahan Conference on Security Technology (ICCST) (pp. 1-5). IEEE.

Goldberg, M. H., Marlon, J. R., Rosenthal, S. A., & Leiserowitz, A. (2020). A meta-
cognitive approach to predicting hurricane evacuation behavior. Environmental
Communication, 14(1), 6-12.

Guo, D., Shan, M., & Owusu, E. K. (2021). Resilience assessment frameworks of critical
infrastructures: state-of-the-art review. Buildings, 11(10), 464.

Kendra, J., Knowles, S. G., & Wachtendorf, T. (2019). Introduction: The new
environmental crisis. Disaster Research and the Second Environmental Crisis:
Assessing the Challenges Ahead, 1-18.

Macea, L. F., Amaya, J., Cantillo, V., & Holguin-Veras, J. (2018). Evaluating economic
impacts of water deprivation in humanitarian relief distribution using stated choice
experiments. International Journal of Disaster Risk Reduction, 28, 427-438.

Maidl, E., & Buchecker, M. (2015). Raising risk preparedness by flood risk
communication. Natural Hazards and Earth System Sciences, 15(7), 1577-1595.

Maidl, E., Bresch, D. N., & Buchecker, M. (2019). Culture matters: Factors influencing
natural hazard risk preparedness—a survey of Swiss households. Natural Hazards
and Earth System Sciences Discussions, 2019, 1-32.

Marshall, T. M. (2020). Risk perception and safety culture: Tools for improving the
implementation of disaster risk reduction strategies. International Journal of
Disaster Risk Reduction, 47, 101557.

Martin, C. E. (2019). The Silence Before the Storm: Advocacy Groups’ Current
Perceptions of Future Climate Vulnerability. Disaster Research and the Second
Environmental Crisis: Assessing the Challenges Ahead, 71-104.

Pagneux, E., Gisladottir, G., & Jonsdottir, S. (2011). Public perception of flood hazard and
flood risk in Iceland: a case study in a watershed prone to ice-jam floods. Natural
hazards, 58, 269-287.

19



Slauadlill Basatie dlolddl du g yisIY) dlaall
Electronic Interdisciplinary Miscellaneous Journal
L 2024 (11) e O gl g aalead) saall

e Issue 77, (10) 2024
ISSN: 2617-958X
Pasindu, D., Rathnayaka, B., Rajapaksha, D., Siriwardana, C., & Rajapaskse, L. (2022,

November). The Role of Professionals Involved in the Built Environment in
Contributing to Climate Change Adaptation in Sri Lanka. In International
Conference on Sustainable Built Environment (pp. 639-650). Singapore: Springer
Nature Singapore.

Perera, U. S., Siriwardana, C., & Pitigala Liyana Arachchi, I. S. (2024). Development of
critical infrastructure resilience index for cities in Sri Lanka. International journal
of disaster resilience in the built environment, 15(2), 193-211.

Qureshi, M. 1., Khan, S. U., Rana, I. A., Ali, B., & ur Rahman, A. (2021). Determinants of
people's seismic risk perception: A case study of Malakand, Pakistan. International
journal of disaster risk reduction, 55, 102078.

Rajapaksha, D., Rathnayaka, B., Siriwardana, C., & Rajapakse, L. (2023). A Systematic
Literature Review on Climate Change Adaptation Measures for Coastal Built
Environment. In International Conference on Sustainable Built Environment (pp.
651-672). Springer, Singapore.

Rehak, D., Hromada, M., & Ristvej, J. (2017). Indication of critical infrastructure resilience
failure. In Safety and Reliability-Theory and Applications-Proceedings of the 27th
European Safety and Reliability Conference (ESREL 2017) (Vol. 2017, pp. 963-
970).

Rehak, D., Senovsky, P., Hromada, M., & Lovecek, T. (2019). Complex approach to
assessing resilience of critical infrastructure elements. International journal of
critical infrastructure protection, 25, 125-138.

Ribeiro, P. J. G., & Gongalves, L. A. P. J. (2019). Urban resilience: A conceptual
framework. Sustainable Cities and Society, 50, 101625.

Scolobig, A., De Marchi, B., & Borga, M. (2012). The missing link between flood risk
awareness and preparedness: findings from case studies in an Alpine
Region. Natural hazards, 63, 499-520.

20



Slauadlill Basatie dlolddl du g yisIY) dlaall
Electronic Interdisciplinary Miscellaneous Journal
L 2024 (11) e O gl g aalead) saall

e Issue 77, (10) 2024
ISSN: 2617-958X
Shariff Sharp, D., Alshammari, A., & Hameed, K. (2021). The quiet emergency:

experiences and understandings of climate change in Kuwait. LSE Middle East
Centre Kuwait Programme Paper Series (13).

Sharifi, A. (2023). The resilience of urban social-ecological-technological systems (SETS):
a review. Sustainable Cities and Society, 104910.

Simonovic, S. P. (2016). From risk management to quantitative disaster resilience—a
paradigm shift. International Journal of Safety and Security Engineering, 6(2), 85-
95.

Sjoberg, L. (2004). Explaining risk perception. An evaluation of the psychometric
paradigm in risk perception research/Rotunde.

Taarup-Esbensen, J. (2019). Making sense of risk—A sociological perspective on the
management of risk. Risk Analysis, 39(4), 749-760.

Tachaudomdach, S., Upayokin, A., Kronprasert, N., & Arunotayanun, K. (2021).
Quantifying road-network robustness toward flood-resilient transportation
systems. Sustainability, 13(6), 3172.

Tsompanakis, Y., Makrakis, N., Psarropoulos, P. N., & Frangopol, D. M. (2023). Climate
change impact on the integrity of structures and infrastructure in mountainous or
hilly areas. In Life-Cycle of Structures and Infrastructure Systems (pp. 515-522).
CRC Press.

Weick, K. E., Sutcliffe, K. M., & Obstfeld, D. (2005). Organizing and the process of
sensemaking. Organization science, 16(4), 409-421.

Yang, Z., Barroca, B., Weppe, A., Bony-Dandrieux, A., Laffréchine, K., Daclin, N., ... &
Chapurlat, V. (2023). Indicator-based resilience assessment for critical
infrastructures—A review. Safety science, 160, 106049.

Zhang, Q., Fu, R., Guo, Y., Guo, Y., Yuan, W., Wang, C., ... & Ma, Y. (2011). Risk
attitude, perception, behavior, and personality as indicators of a driver’s risk
awareness in China. In3rd International Conference on Road Safety and

Simulation (pp. 1-13).

21



