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Abstract


Urban flooding has significantly impacted the livelihoods of households and communities worldwide. It highlights the urgency of focusing on both flood preparedness and adaptation strategies to understand the community’s perception and adaptive capacity. This study investigates the levels of risk perception, flood preparedness, and adaptive capacity, while also exploring the inter-relationships among these factors within the context of urban flooding in Malaysia. A quantitative approach was employed, involving a structured questionnaire administered to residents in flood-prone urban areas across Greater Kuala Lumpur, Malaysia. A total of 212 responses were analysed using descriptive statistics, categorical index classification, and Spearman correlation analysis. The findings indicate that residents generally reported high levels of risk perception and preparedness, although adaptive capacity exhibited greater variability, with a mean score of 3.97 (SD = 0.64). Positive associations were found among risk perception, flood preparedness, and adaptive capacity. This study contributes to the existing knowledge by providing evidence on community resilience and highlighting key factors that can guide flood management policies and encourage adaptive planning at the community level.
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1. Introduction


Floods, particularly those driven by extreme weather events related to climate change, pose a significant threat to communities around the world. They are among the most destructive natural disasters. Between 2000 and 2019, estimates indicate that economic losses due to floods worldwide reached up to USD 651 billion [1]. In 2023 alone, insured losses from floods worldwide reached USD 14 billion, with urban flooding accounting for approximately USD 13 billion [2], highlighting the ongoing vulnerability to flooding.



The rapid and often unplanned growth of urban areas encroaches upon natural environments and increases the risk of urban flooding, presenting a significant challenge for city residents. Urban floods occur when heavy rainfall exceeds the capacity of drainage systems, leading to the accumulation of surface water. In natural environments, rainwater is typically absorbed by the soil. However, in urban areas, where the ground is largely impervious surface covered with asphalt and concrete, much of the rainfall remains on the surface [3]. This water is directed through drainage systems, which can become overwhelmed during heavy and continuous rainfall, resulting in flooding [3]. In recent years, many major cities, particularly in Asia, have transitioned from simply experiencing waterlogging to facing full-fledged urban flooding [4].



Urban flooding can profoundly interrupt everyday life and cause enduring economic, environmental, and social damage. Economically, these floods can result in significant losses to infrastructure, property, and economic productivity. On a social level, they can result in displacement, fatalities, and serious physical and mental health effects [5].



In addition to their immediate impact, urban floods pose a significant challenge to achieving the Sustainable Development Goals (SDGs). They hinder progress in several critical areas, including SDG 6, which aims to ensure sustainable water management and sanitation for everyone; SDG 11, seeking to create sustainable cities and communities; SDG 11.5, concerning the management of water-related disasters; and SDG 13, focused on climate action.



Despite growing concerns about flooding, floods continue to inflict significant damage globally, even in developed nations that possess more resources, and therefore, there is a critical need to reassess and revise our strategies for managing urban floods [6]. Meanwhile, research indicates that the resilience and adaptive capacity of urban residents, through non-structural strategies, play a crucial role in effectively reducing and managing floods in cities and urban regions [3]. To effectively address the increasing threat of urban flooding and make progress toward the SDGs, it is crucial to enhance the adaptive capacity of city dwellers. A study by Rana et al. (2020) [7] highlights that understanding the key determinants of risk perception, preparedness, and adaptation measures is crucial for informing policy development and guiding priority actions for extreme urban flooding, which has become a serious threat to urban areas.



Enhancing adaptive capacity involves more than just raising awareness or updating infrastructure; it requires cultivating a culture of resilience at both the institutional and community levels [8]. This means adopting a holistic approach that engages the community, reforms our institutions, and implements flexible strategies that can adapt over time to address future vulnerabilities. To the best of the authors’ knowledge, only a few studies have systematically quantified adaptive capacity and identified the key factors that drive effective flood adaptation in urban areas. In addition, there is often a lack of connection between the community’s preparedness and their risk perception and adaptive capacity. While the SDGS emphasise climate resilience and disaster risk reduction, there remains a lack of integrated approaches that connect adaptive capacity assessments with communities’ flood preparedness and risk perception for effective flood resilience strategies.



This study examines the perspectives of communities residing in urban areas vulnerable to flooding, with a focus on their capacity to adapt to increasing flood risks. It aims to fill existing gaps by empirically analysing the relationships among preparedness, risk perception, and adaptive capacity at the community level, specifically considering the increasing risks associated with urban flooding. By adopting a people-centred approach, this study examines community preparedness behaviours, explores risk perception dynamics, and identifies the critical factors that influence adaptive capacity. Specifically, this study analyses how risk perception and flood preparedness shape the adaptive capacity of urban residents in response to recurrent flood events. The findings aim to support the development of targeted strategies to strengthen adaptive capacity and promote sustainable flood resilience, particularly in vulnerable urban environments. This study addresses two primary questions: (1) What are the levels of residents’ preparedness, risk perception, and adaptive capacity in responding to potential future floods in flood-prone urban areas? and (2) how are flood preparedness and risk perception associated with the adaptive capacity?



This study aligns with the Sendai Framework for Disaster Risk Reduction 2015–2030, emphasising the importance of understanding disaster risks, improving preparedness, and building community resilience. The framework advocates for risk mitigation, the prevention of new hazards, and the strengthening of capacity to respond to and recover from disasters. Ultimately, a truly resilient community can endure crises, recover effectively, and adapt to future climate challenges.



To conceptually support this study, we draw upon Protection Motivation Theory (PMT), introduced by Roger in 1975, which outlines two key cognitive processes: threat appraisal, which involves evaluating seriousness and personal vulnerability to a risk, and coping appraisal, which assesses one’s ability to manage that risk through factors such as self-efficacy, response efficacy, and perceived costs [9]. These appraisals influence protection motivation, which in turn affects the likelihood of engaging in adaptive or preparatory actions. PMT complements efforts to understand how risk perception and coping capacity contribute to community preparedness and long-term resilience.



1.1. Strengthening Flood Risk Perception and Preparedness


Preparedness for urban flooding requires more than just emergency responses, as it calls for long-term, proactive planning that enables communities to anticipate, endure, and recover from flooding incidents. Studies consistently show that inadequate preparedness mechanisms significantly weaken community resilience [10,11,12]. Traditional approaches often focus on infrastructure and awareness, while recent research highlights that effective preparedness is also profoundly influenced by socio-cultural dynamics, including local values, risk perception, and patterns of community engagement [11].



The concept of “Everyday Life Preparedness” in Kitagawa’s (2019) [13] study offers an insightful perspective from Japan, illustrating how flood preparedness can be integrated into daily routines. The term “everyday” does not mean that individuals actively think about or engage in disaster preparedness every day. Instead, it suggests incorporating preparedness-related thoughts and activities into everyday life without specifically labelling them as disaster preparedness. In this approach, social capital, self-efficacy, and habitual practices emerge as critical enablers for maintaining preparedness over time [13,14].



Effective preparedness strategies should reflect cultural realities, address local misconceptions, and involve inclusive planning [11]. Citizens are more likely to engage in preparedness efforts when these initiatives align with their lived experiences and everyday values [14]. In this context, adaptive capacity becomes not just a response mechanism but a proactive driver of preparedness. Pala et al. (2025) [12] argue that limited adaptive capacity, particularly among socioeconomically marginalised groups, increases vulnerability and hinders preparedness efforts. Adaptive capacity is influenced not only by infrastructure but also by public trust, awareness, and collective ability to convert risk perception into action [10]. Thus, adaptive capacity is the crucial bridge between awareness and behavioural response, enabling communities to learn, innovate, and adjust to changing flood dynamics. Enhancing flood preparedness requires integrated approaches that strengthen adaptive capacity at the individual, community, and institutional levels, thereby laying the foundation for inclusive, long-term urban resilience.



In addition, risk perception plays a crucial role in shaping how individuals respond to floods [15]. It influences preparedness and adaptive capacity and affects emotional and problem-solving coping strategies [16]. Recent empirical research indicates that many residents underestimate their vulnerability to flood risks, often believing their risk levels will remain constant over time. While prior experiences with flooding can increase awareness of these risks, they do not always lead to proactive protective behaviours. This issue is referred to as the risk perception paradox, where individuals recognise potential threats but fail to take preventive measures [15,16].



A study from Croatia [16] reveals that public awareness of flood risks is moderate, yet levels of preparedness are low, highlighting a disconnect between perception and action. Socioeconomic factors such as age, education, and past experiences with flooding influence awareness. However, many individuals perceive the risk to their community as being greater than the risk to themselves, which often results in inaction. This further illustrates the risk perception paradox, as people acknowledge the dangers of flooding but do not implement adequate mitigation measures [16].



Research indicates that emotional responses, such as fear, concern, and anxiety, significantly shape individuals’ perceptions of risk. These perceptions influence how people prepare for and respond to environmental hazards like urban flooding [17]. Perception of flood risk is affected by various factors, including personal experiences, social influences, cognitive biases, and external elements such as media representation and trust in policies [18]. By identifying and understanding these determinants, we can enhance flood preparedness, improve risk communication, and develop more effective adaptation strategies for those most at risk.



The study on Canadian homeowners’ flood risk perception found that many underestimate their actual risk, even in designated high-risk areas [19]. While past flood experiences increase awareness and preparedness, risk perception alone does not strongly motivate protective actions. Instead, homeowners are more likely to adopt flood protection measures if they have personally experienced flooding [19].




1.2. Adaptive Capacity in Flood Management


Adaptive capacity refers to a community’s ability to adjust to climate variability and change, reduce potential damage, and respond effectively to disasters such as floods [20,21]. This capability is especially important for managing floods because it has a direct impact on how effectively communities can prepare for, respond to, and recover from flooding incidents.



Adaptive capacity is frequently discussed in the context of vulnerability and resilience, highlighting its role in reducing risks and improving disaster preparedness. Unlike vulnerability, which is viewed as a negative trait, adaptive capacity is viewed as a positive attribute because it enables communities to manage climate risks effectively [20]. Adaptive capacity is a key concept in both vulnerability and resilience frameworks [21]. It is crucial in determining how communities cope with and adapt to environmental stresses.



According to Ebi et al. (2004) [22], “Adaptive” refers to a property or system that can adjust its characteristics or behaviour to expand its ability to cope with existing climate variability or future climate conditions. Increasing adaptive capacity expands a system’s ability to manage various climate impacts while also allowing for flexibility to adjust strategies if they are found to be on an undesirable path [20]. Adaptive capacity is closely linked to coping mechanisms, the immediate strategies employed to address the effects of a disaster. Although coping mechanisms offer short-term relief, adaptive capacity emphasises sustainable adaptation by incorporating a long-term strategy for building resilience [20].



In addition, resilience and adaptive capacity are intrinsically linked in urban flood management, with adaptive capacity serving as a core determinant of resilience [23]. The same study positions adaptive capacity as a critical element that counteracts vulnerability and significantly mitigates flood risk. Communities and individuals possessing higher adaptive capacity are demonstrably better prepared to withstand, recover from, and adapt to flood events, thereby reducing both immediate impacts and long-term risks. Adaptive capacity is not merely reactive; it is strategic and transformative, shaping the foundation of long-term urban resilience.




1.3. The Growing Importance and Determinants of Adaptive Capacity


Adaptive capacity is a crucial element of climate change adaptation and disaster risk reduction, influencing how effectively urban systems can respond to environmental shocks [24]. Several conceptual models have been developed to assess adaptive capacity, each highlighting different dimensions and determinants. One widely used framework is the Adaptive Capacity Wheel by Gupta et al. (2010) [25], which identifies six key dimensions that impact a system’s ability to adapt: variety, learning capacity, room for autonomous change, leadership, availability of resources, and fair governance. This Gupta framework is particularly useful in evaluating community adaptive capacity and shaping how communities prepare for, respond to, and recover from flood risks.



Another necessary approach is the indicator-based model, which evaluates adaptive capacity using quantitative and qualitative indicators such as socioeconomic status, infrastructure quality, institutional effectiveness, and public awareness [26]. A study in Da Nang, Vietnam, identified 17 key indicators, including household wealth, education levels, access to municipal services, and governance effectiveness, as major determinants of urban adaptive capacity [26]. Similarly, a study in the Philippines categorised communities into different adaptive capacity levels based on factors like economic vulnerability, disaster preparedness, and recovery potential [27].



A study by Ro and Garffin (2023) [8] assessed institutional adaptive capacity using the Adaptive Capacity Wheel and found that robust governance structures, proactive planning, and community participation significantly enhance resilience in Seoul. In contrast, Accra, Ghana, faces notable socioeconomic and infrastructural challenges regarding urban flood resilience [28]. A study in the Dome community revealed that low-income households are highly vulnerable due to poor drainage systems, a lack of government assistance, and limited access to flood warning systems. Unlike Seoul, where strong institutions drive adaptation, Accra’s adaptive capacity is hindered by economic inequality and governance inefficiencies. The study emphasised the need for improved disaster relief policies, community-led adaptation measures, and greater investments in urban infrastructure to reduce vulnerabilities [28]. Addressing these challenges requires a data-driven approach to ensure equitable and inclusive flood preparedness strategies tailored to diverse urban contexts.




1.4. Urban Flood Vulnerability in Malaysia


Malaysia is geographically situated in a stable area, away from volcanic eruption zones. Nevertheless, the country still faces challenges related to floods and human-made disasters, such as deforestation and global warming. Rapid urbanisation has led to the development of residential and commercial areas, which have destroyed pervious surfaces like natural ground and open spaces that typically absorb water. This destruction increases surface runoff during heavy rainfall. Scholars have noted that the rapid and extensive urban development in Malaysia has significantly heightened the risk of flash floods, making this issue a critical concern for policymakers, urban planners, and developers [29].



Additionally, inadequate drainage systems are often unable to cope with intense rainfall, resulting in flooding. Changing weather patterns have exacerbated the situation, resulting in more frequent and intense downpours that overwhelm existing drainage systems, leading to urban flooding. Improper disposal of solid waste also contributes to localised flooding. The severe floods that have occurred in Selangor and Kuala Lumpur in recent years have displaced thousands of people and inflicted substantial economic losses, highlighting the acute vulnerability of urban areas to these disasters [29]. The flood event that took place from December 2021 to January 2022 was among the most catastrophic in Malaysia’s history, affecting eight states, with Selangor and Kuala Lumpur facing the most severe impacts. This disaster displaced over 125,000 people, caused more than 50 fatalities, and led to estimated financial losses of MYR 6.1 billion. This amount includes MYR 2 billion for infrastructure damage and MYR 1.6 billion in losses related to residential properties [30]. Notably, the 2021–2022 flood overwhelmed the nation’s flood management systems, highlighting the increasing intensity of extreme rainfall and revealing critical gaps in current mitigation systems. Therefore, there is a pressing need for increased awareness and preparedness regarding the risks of urban flooding, as well as the implementation of effective management and response strategies.



Despite various policies implemented by Malaysia to reduce the impact of flooding, many citizens continue to suffer damage and require government assistance to stay resilient [31]. Another study indicates that most studies in Malaysia have concentrated on the vulnerabilities associated with floods, primarily focusing on their impacts and adaptation strategies in rural areas [32]. However, urban flooding has emerged as an increasingly urgent concern that requires greater attention. Resilience may vary between urban and rural communities due to differences in infrastructure, socioeconomic conditions, and access to resources. Nonetheless, the specific ways that disaster vulnerability affects the resilience of urban communities remain under-researched and poorly understood.





2. Methodology


2.1. Study Area


Greater Kuala Lumpur, located in the western part of Peninsular Malaysia, is the country’s most densely populated and urbanised region. It includes the federal territory of Kuala Lumpur and several key districts in Selangor, such as Petaling, Gombak, Hulu Langat, Klang, and parts of Kuala Langat and Sepang [33]. Figure 1 illustrates the spatial extent of Greater Kuala Lumpur.



As the economic and administrative centre of Malaysia, Greater Kuala Lumpur has experienced rapid urbanisation, industrial development, and population growth. However, these changes have made the region highly vulnerable to environmental challenges, particularly urban flooding. The extensive built-up areas, combined with inadequate drainage systems and climate variability, have contributed to a rise in frequent and severe flooding events in recent years. Recent statistics further emphasise the vulnerability of these regions. In 2022, Selangor reported significant flood-related losses totalling MYR 95 million. In 2023, losses decreased to MYR 13.91 million but rose again in 2024 to MYR 22.58 million [34]. Similarly, Kuala Lumpur faced considerable economic and infrastructure losses in both years. These recurrent flooding events have become annual challenges, putting immense strain on local resources and recovery efforts. This situation makes Greater Kuala Lumpur a critical case for investigating urban flood resilience and adaptive capacity.




2.2. Survey Instrument


The questionnaire items were derived from well-established scales and the relevant literature to ensure both reliability and validity. It consists of four sections: demographic profile, flood preparedness, risk perception, and adaptive capacity, with a total of 65 items. The flood preparedness section items were adopted and adapted from Šiljeg et al. (2024) [35]. These items focus on individual responsibility, knowledge, proactive preparedness, financial readiness, and awareness.



For the risk perception section, the authors utilised the scale developed by Rana et al. (2022) [36]. The items address the likelihood of flooding, fear, perceived threats, potential damage, ability to cope, supply interruptions, knowledge, and trust in government.



To conduct a thorough evaluation of adaptive capacity, this study integrates six determinants from Gupta et al. (2010) [25]: learning capacity, fairness and governance, room for autonomous change, leadership, variety, and resources. Additionally, three determinants, social capital, technology, and institutional policies, are adapted from Thanvisitthpon et al. (2020) [3]. The details of the determinants [3,25] are as follows in Table 1.



This study investigates these nine constructs through a questionnaire consisting of 37 items designed to empirically assess the relevance and impact of adaptive capacity factors on community resilience to urban flooding. The objective is to gather data on how these dimensions interact and influence adaptive capacity and resilience in flood-prone areas.



The survey utilised a Likert scale to assess participants’ preparedness, risk perception, and adaptive capacity, with most responses ranging from “Strongly Disagree” to “Strongly Agree”. During analysis, these ordinal responses were numerically coded to facilitate statistical analysis. A small number of binary (yes–no) items were included in the survey to capture actions or experiences that required clear and direct responses. This mixed-format approach follows established practices in disaster risk research and aims to enhance the clarity and depth of the data collected [37].




2.3. Pre-Testing Questionnaire


Prior to conducting the survey, it is important to have an expert, or a group of experts, evaluate the questionnaire’s content and structure to establish its content validity. According to Davis (1992) [38], an ideal review panel should include experts familiar with the study’s concepts, theory, or problem, as well as those skilled in instrument design to ensure both structural quality and content validity, with at least two content experts and one expert in instrument construction for optimal results. Consequently, a total of six experts were engaged in this study to validate the questionnaire by reviewing the questionnaire and providing feedback on the relevance and clarity of the statements. Following that, a pretest was conducted in this study to evaluate the appropriateness of the questionnaire for the respondents. The pretest took place from 16 January to 18 January 2025, with five participants from the flood-affected community. Based on the feedback received, some sentences in the questionnaire were refined. Overall, the respondents reported no significant issues with the questionnaire and indicated they understood the questions clearly. The purpose of this evaluation is to address any shortcomings before administering the instrument to respondents, thereby minimising bias [39]. Finally, a pilot study is a smaller version of the main study used to evaluate the study design and research instrument. This study utilised a pilot test with 35 samples, conducted from 27 January to 30 January 2025. The participants included individuals directly or indirectly affected by urban floods in Selangor. Respondents from flood-affected areas were selected with the help of the head of communities (Penghulu) to ensure diverse representation. Additionally, input was gathered from policymakers, NGOs, and community leaders. Improvements were implemented based on the feedback received to ensure the phrasing of the items was precise, concise, and relevant to the Malaysian context.



Cronbach’s alpha, a commonly used coefficient of internal consistency, was employed to assess the reliability of the items within each dimension of preparedness, risk perception, and adaptive capacity. The value of this coefficient should be greater than 0.7 to confirm the reliability of a questionnaire. Items with low intercorrelation were excluded from further analysis. After verifying the reliability of the questionnaire, a final version was prepared for distribution.




2.4. Data Collection


This study was conducted between February 2025 and April 2025. Data collection focused on urban areas in Greater Kuala Lumpur with specific emphasis on areas identified as high flood risk. These areas are based on their history of frequent flooding. A purposive sampling method was employed to identify individuals who have experienced flooding directly or indirectly in Greater Kuala Lumpur, Malaysia, with a focus on urban flood-prone areas. This includes individuals who currently reside or have resided in or near flood-prone areas, as well as those who have experienced or witnessed flooding disruptions or have been involved in flood management activities, to ensure a diverse and representative dataset. The data was primarily collected through an online survey distributed to flood victims, residents of flood-prone areas, and community leaders. Additionally, hard copies of the survey were provided for those unable to respond using electronic devices. A total of 212 valid responses were collected and used for the final analysis.




2.5. Analytical Methods


The analytical approach adopted in this study ensured methodological rigour and statistical appropriateness. Instrument reliability and validity were first assessed using Cronbach’s alpha, with values ranging from 0.70 to 0.95 across the three primary constructs: flood preparedness, risk perception, and adaptive capacity. These values indicate an acceptable to excellent level of internal consistency, confirming that the items reliably measured their intended dimensions.



To determine the suitability of parametric versus non-parametric tests, the Kolmogorov–Smirnov test was conducted to evaluate the normality of data distribution. All constructs returned p-values below the 0.05 threshold, indicating that the dataset did not meet the assumption of normality. As a result, non-parametric statistical methods were employed throughout the analysis.



Descriptive statistics were applied to demographic data (Section 1), including frequencies, percentages, and visual representations such as charts and tables. This facilitated a comprehensive overview of the socio-demographic composition of the 212 respondents, aiding in the contextualization of the findings.



To further interpret the data, composite mean scores were calculated for each of the three constructs. These scores were used to quantify the respondents’ overall level of flood preparedness, risk perception, and adaptive capacity. Mean values were then categorised into three levels: low (1.00–2.99), medium (3.00–3.99), and high (4.00–5.00), following established conventions in Likert-scale interpretation.



Flood preparedness and risk perception were measured using single-dimensional Likert-scale items, with results presented as mean scores. In contrast, adaptive capacity was assessed through a multidimensional construct encompassing various indicators such as social capital, governance, technology, and leadership. As a result, it is reported as a composite mean index. This distinction is made to accurately reflect the methodological differences in how each construct was operationalised and analysed.



Spearman’s rho correlation was used for inferential analysis to examine relationships among the three core constructs. This non-parametric method was selected due to its robustness in handling ordinal Likert-scale data and non-normally distributed variables. The test allowed for the assessment of the strength and direction of associations between flood preparedness, risk perception, and adaptive capacity, providing deeper insights into community-level dynamics in urban flood resilience.





3. Results and Discussion


3.1. Demographic Insights


The demographic profile of the survey respondents is illustrated in Figure 2, which highlights the distribution across age groups and gender. Out of a total of 212 participants, 118 (55.7%) are male, while 94 (44.3%) are female. The largest segment of participants belongs to the 35–44 age group, which accounts for 38.7% of the respondents, with nearly equal representation from males (n = 40) and females (n = 42) and plays a crucial role in community resilience.



In the younger age cohort of 25–34, female participation is notably higher, with 14 females compared to 10 males. This suggests that young women are more engaged in community-oriented or academic surveys. However, this trend shifts in older age categories. For instance, in the 45–54 age group, males significantly outnumber females (45 males vs. 21 females), making up nearly two-thirds of that segment.



Among the oldest respondents (aged 65 and above), male representation remains dominant, with 60% of this group being male. This demographic pattern indicates a diverse participation across all age groups, regardless of gender. However, engagement strategies may be necessary to encourage greater participation among older females, ensuring an inclusive approach to urban flood preparedness planning.



Additionally, the demographic distribution of the survey respondents provides essential insights into flood preparedness and risk perception. There are notable differences in engagement between genders and age groups. Younger women are more active in flood-related initiatives, while older males dominate in certain age ranges, indicating a need for targeted interventions. The observed gender and age dynamics indicate that a one-size-fits-all approach to flood preparedness would be insufficient. To enhance flood resilience across diverse demographic groups, it is essential to implement differentiated strategies that consider gender perceptions, generational preferences, and levels of technological familiarity. Thus, flood risk communication and adaptation planning must be tailored to different demographics by leveraging digital innovations for younger populations, maintaining inclusive leadership approaches for middle-aged adults, and employing personalised communication strategies for older individuals. This multi-faceted approach is vital for fostering inclusive, community urban flood resilience.



Figure 3 illustrates the distribution of educational attainment across various employment categories, offering insights into the socio-demographic characteristics of participants in this urban flood preparedness survey. A substantial proportion of respondents, particularly those employed in government and private sectors, possess higher education qualifications, including Bachelor’s and Postgraduate degrees. This trend reflects not only the formal education requirements associated with structured employment but also suggests that these individuals may have a greater capacity to engage in community-based disaster preparedness initiatives.



In contrast, participants who are self-employed or unemployed exhibit a broader range of educational backgrounds, with a significant number having completed only primary or secondary school or lacking formal education altogether. This diversity in educational attainment may influence their access to flood-related information and how they participate in local adaptation strategies.



By including a broad spectrum of educational and occupational profiles, the survey provides a more representative understanding of urban flood preparedness. It also emphasizes the varying levels of awareness, resources, and institutional access among participants, which are the critical factors in shaping adaptive capacity. Capturing the perspectives of individuals with different educational and employment backgrounds allows the survey to present a more nuanced view of the socioeconomic factors that impact resilience and response to flood risks in urban environments.



Resilience is not just about physical infrastructure or technological solutions; it is also closely tied to social conditions, including education, employment, and income stability [40]. Recognising these differences is essential for creating inclusive flood risk management strategies that address the various needs and capabilities of different social groups. This knowledge can lead to targeted interventions, such as developing simplified educational materials for those with lower levels of education or creating specialised outreach programs for informal workers. These efforts aim to ensure that flood preparedness strategies are equitable and that no one is left behind.




3.2. Overview of Flood Perception Responses and Preparedness


Respondents reported varying degrees of impact that urban floods have on their quality of life, as illustrated in Figure 4. Respondents were asked the following question: “To what extent do urban floods impact your quality of life?” using a 5-point Likert scale from 1 (not at all) to 5 (completely affected). A significant proportion, 35.4%, indicated that floods moderately affect their quality of life, while 31.1% reported that it is completely affected. This highlights that nearly two-thirds of respondents experience a substantial disruption due to flooding. Additionally, 23.6% felt that floods had a slight impact on their quality of life, whereas a smaller fraction remained neutral (8%) or indicated no impact (1.9%). These findings emphasise the tangible burden of flood events on daily living conditions, pointing to the need for more targeted preparedness and mitigation strategies to reduce such impacts. This finding echoes the concerns from a previous study [35], which noted that flood events intensify daily insecurities and should be considered a crucial part of the risk landscape that communities encounter. The considerable level of disruption underscores the need for policies that integrate flood management into urban socioeconomic planning.



The extent to which respondents have taken proactive steps to reduce flood impacts is presented in Figure 5. Respondents were asked two separate yes-or-no questions to evaluate their readiness, specifically whether they had implemented property protection measures and whether their property was insured against flood damage. A substantial majority, 87.3%, reported having taken specific measures to prevent and protect their properties from flooding, reflecting a strong sense of personal responsibility and risk awareness. In contrast, regarding insurance coverage against flood damage, only 68.9% were insured, leaving 31.1% without coverage and exposed to potentially devastating economic losses. It is important to understand that flood insurance coverage options are limited and can significantly increase the financial burden on individuals. Most available flood insurance primarily protects physical assets, such as vehicles, depending on the type of premium purchased. Consequently, many households affected by floods often depend on post-disaster assistance, including financial aid from the government.



This disparity suggests that while many residents actively engage in preventive behaviours, a significant portion remains financially vulnerable in the event of flood-related losses. The gap between physical preparedness and financial resilience aligns with findings from Schubert et al. (2024) [41], which indicates that while communities often engage in immediate physical actions, financial and institutional adaptive behaviours tend to lag behind. This situation exemplifies the “capacity–action gap”, highlighting that financial vulnerability remains a significant obstacle to achieving comprehensive flood resilience [41]. It also highlights the importance of promoting not only physical preparedness but also financial resilience among urban populations at risk of flooding.



Respondents’ perspectives on two key dimensions of flood preparedness, the necessity of community education campaigns and their own personal initiatives, are illustrated in Figure 6. A notable 46.7% strongly agreed that education and information campaigns are essential, with another 35.8% agreeing, which reflects widespread recognition of the importance of public awareness in mitigating urban flood risks. In contrast, while personal action was also viewed positively, only 31.1% strongly agreed, and 41.5% agreed that they can take personal initiatives to reduce flood risk. A larger proportion (15.6%) remained neutral about taking action, suggesting a gap between awareness and behavioural response. These findings emphasise the importance of connecting information dissemination with community empowerment and the motivation to take action. The gap between awareness and individual action highlights the need for strategies that not only encourage behaviour change but also strengthen community-based initiatives for ongoing empowerment.



Respondents’ perception of urban flood risks across four dimensions, likelihood of future floods, emotional concern, perceived threat to life, and confidence in coping, is illustrated in Figure 7. A significant proportion of respondents expressed strong agreement (45%) and agreement (43%) with the likelihood of future flood occurrence in their area, underscoring heightened awareness of flood risks. Similarly, concern about floods was high, with over 85% agreeing or strongly agreeing that they felt worried or fearful about potential flood events. Regarding the perceived risk of losing lives, 42% agreed, and nearly 33% strongly agreed, indicating a significant concern for personal and community safety during future floods. In contrast, confidence in coping showed a more varied distribution. Over 40% agreed, and almost 25% strongly agreed that they could manage flood situations. A notable 27% remained neutral, while a small segment expressed disagreement, reflecting differing levels of self-efficacy in responding to floods. Residents recognise the potential for flooding and the danger it poses, yet they also feel confident in their ability to handle the situation. Past findings also indicate that previous flood experience can enhance awareness of risks and may cultivate a sense of confidence in addressing future events [42].



Overall, risk perception among respondents was notably high, reflecting a strong emotional concern about floods and widespread anticipation of future flood events. This heightened awareness aligns with findings from Bixler et al. (2021) [43], who emphasised that strong social capital and collective memory of past flood experiences can significantly enhance community risk perception. Despite this high level of awareness, some respondents exhibited uncertainty about their ability to cope with future flood incidents, suggesting that confidence in adaptive capacity may vary among individuals. This observation underscores the psychological gap between recognising the risk and feeling capable of responding effectively. This phenomenon resembles Mortreux and Barnett (2017) [44], suggesting that adaptive behaviours are often constrained not by a lack of awareness but by doubts regarding personal efficacy and the capacity to act.




3.3. Analysis of Mean Scores


This study assessed three dimensions of community resilience to urban flooding: flood preparedness, risk perception, and adaptive capacity. These constructs provide a comprehensive understanding of how well individuals and communities are equipped to anticipate flood events. Each construct was measured using a series of Likert-scale items in a structured questionnaire, and scores were aggregated to generate a mean. Descriptive statistics for all three constructs are summarised in Table 2. The analysis revealed a mean score of 4.20 (SD = 0.50) for flood preparedness, indicating that respondents generally reported a high level of readiness to confront potential future flood events. Risk perception was recorded at a mean score of 4.16 (SD = 0.53), indicating heightened awareness and concern regarding flood risks among the participants. Adaptive capacity yielded a slightly lower mean score of 3.97 (SD = 0.64), suggesting moderately positive perceptions of the community’s ability to implement coping strategies and adapt to flood-related challenges. Although the adaptive capacity score remains above the midpoint, it is the lowest among the three constructs. This suggests that, although residents are generally prepared and aware of risks, their ability to adapt and recover, particularly in the long term, may be more limited. The higher standard deviation indicates greater variability in adaptive capacity across the population.



The findings further reinforce these observations regarding categorical classification in Table 3. The respondents’ mean scores for flood preparedness, risk perception, and adaptive capacity were further classified into three categorical levels: low (1.00–2.99), medium (3.00–3.99), and high (4.00–5.00). For flood preparedness, 87.3% of participants were categorised as having a high level of preparedness, with only 0.5% falling into the low preparedness category. Similarly, for risk perception, 85.4% of respondents demonstrated a high level of risk awareness. However, adaptive capacity showed relatively more variability, with 66.5% of participants classified as having a high level of adaptive capacity, while a considerable proportion did not reach the high category threshold. These distributions suggest that while the community shows strong preparedness and risk awareness, further efforts are needed to enhance adaptive capacity to ensure long-term resilience to future flood events.



3.3.1. Flood Preparedness


The analysis of individual flood preparedness items in Table 4 demonstrates that preventing urban floods is perceived as a collective responsibility, with high mean scores reported for the need for collective efforts (M = 4.59), local community responsibility (M = 4.54), and the importance of non-structural measures such as training and awareness (M = 4.56). These results confirm that the public is aware of the shared responsibilities involved in flood risk reduction and recognises that non-structural approaches are just as crucial as structural interventions in mitigating the impact of urban flooding. These findings align with the past research findings that show preparedness is greatly enhanced through collective engagement and integrated, non-structural approaches [45].



Despite a high level of awareness regarding the dangers of floods (M = 4.51), the relatively lower mean score for taking personal initiative (M = 3.83) signals a gap between awareness and action. The analysis focused on specific items related to risk perception and flood preparedness. This disparity may reflect limitations in individual capacity, resources, or perceived effectiveness of personal efforts. This gap between awareness and personal action reflects patterns noted by Mortreux and Barnett (2017) [44], who argued that a high awareness of risk does not automatically lead to proactive behaviours, especially when there are limitations in resources.



Moreover, the lowest rated item, adequacy of the drainage system (M = 3.62), highlights persistent infrastructural deficiencies that may undermine community confidence in local flood management systems. Respondents also expressed concerns about the resilience of infrastructure, particularly the adequacy of drainage systems. Respondents pointed out these infrastructural shortcomings, emphasising the need for improvements to ensure reliable performance during adverse conditions. Similar infrastructural shortcomings were noted, as physical vulnerabilities often undermine overall community resilience, regardless of awareness levels [46].



Respondents also strongly supported education and information campaigns to enhance flood preparedness, with a mean score of 4.07. This underscores a widespread belief in the value of community awareness initiatives as a fundamental element in reducing flood vulnerability. The findings also suggest the importance of trust in communication platforms, including government channels and community outreach programs. However, the slightly lower rating compared to collective efforts and non-structural measures indicates that education alone is not perceived as sufficient. Instead, it must be strategically integrated with actionable policies, participatory planning, and structural improvements to build urban flood resilience effectively.



This study reveals that while respondents report a high level of preparedness for floods, there are significant differences in their perceptions of various aspects of that preparedness. There is strong support for community responsibility and non-structural measures; however, concerns exist about the adequacy of infrastructure and the perceived impact of floods. These findings highlight the need for improved community interventions to improve overall flood preparedness.




3.3.2. Risk Perception


The analysis of individual risk perception items reveals strong concern among respondents regarding the likelihood, impact, and consequences of future flood events. Table 5 presents the mean value for risk perception items. The highest-rated items highlight the anticipated disruption of essential services (M = 4.51) and the belief in significant damages to property and infrastructure (M = 4.46), indicating that residents are not only aware of the risk but are also acutely conscious of the potential severity of flood-related disruptions in urban environments.



Respondents also expressed high levels of emotional concern, as evidenced by the mean score of 4.35 for the statement “I feel worried and fearful about the possibility of floods”. This level of psychological alertness is a critical driver of community vigilance and preparedness behaviours. The belief that future floods are likely to occur (M = 4.24) further supports the notion that flood risk is widely acknowledged and internalised among the surveyed population.



In contrast, confidence in coping ability (M = 3.88) and knowledge of emergency protocols (M = 4.07) received relatively lower scores, pointing to potential gaps in individual-level readiness during flood emergencies. Furthermore, perceptions regarding institutional efforts and trust appear more varied. While the perception of current flood-related policies (M = 4.14) is moderately positive, the belief that authorities have taken all necessary measures scored lowest among all items at M = 3.86, with the highest standard deviation (SD = 1.073). This variation reflects uncertainty or scepticism among respondents toward institutional readiness and the comprehensiveness of governmental action.



Overall, the results indicate a community that is highly risk aware, emotionally engaged, and anticipatory of major disruptions, yet somewhat uncertain about personal capacity and institutional support. Risk perception among respondents was notably strong, with significant concern about potential property damage, disruption of essential services, and the likelihood of future floods. These observations support previous study findings, which indicate that direct experiences with service interruptions and collective memory of past flooding events heighten flood risk perception within communities [41,43]. While emotional concern regarding floods was high, confidence in individual coping abilities was relatively moderate. This psychological gap reflects past findings that emphasised self-efficacy plays a critical role in translating risk perception into effective adaptive actions [44].




3.3.3. Mean Index of Adaptive Capacity


Adaptive capacity is assessed using a multidimensional framework comprising nine key indicators, including social capital, governance, technology, leadership, and others. It is calculated as a composite mean index derived from aggregated subcomponent scores. Unlike the average Likert score presented in mean score analysis, this section presents the adaptive capacity index, which reflects an integrated assessment across multiple dimensions. The analysis of the mean index values for adaptive capacity reveals generally positive perceptions across all components. However, substantial variation exists among the subconstructs, as illustrated in Figure 8.



The ranking of core components that influence adaptive capacity provides valuable insights into a community’s strengths and identifies potential areas for targeted intervention. Mean indices and standard deviations were calculated for each component to assess their relative impact. A higher mean index indicates a stronger community perception of that component, as arranged from high to low index value, as illustrated in Table 6.



The assessment of mean index adaptive capacity components revealed that social capital was the most influential factor, with a mean index of 7.86. It was closely followed by technology and fairness and governance, scoring 7.11 and 7.76. Learning capacity had a score of 7.74. This indicates high levels of agreement regarding effective coordination with government agencies, mutual respect, technological adoption, and perceptions of fairness. Respondents generally view their communities as collaborative, technologically adaptive, and supported by relatively fair governance structures.



However, several critical gaps were identified. Institutional and policy support received the lowest mean index of 6.78, suggesting a lack of confidence in the effectiveness of institutions and the enforcement of flood-related policies. Resources were also rated low at 6.95, with concerns about funding availability, infrastructure, trained personnel, and essential relief resources. Leadership engagement received a moderate index rating of 7.11, indicating a perceived lack of proactive and visible leadership in flood resilience planning. These findings highlight that, while strengths exist in social capital, technological use, and governance, significant improvements are needed in institutional support, resource distribution, and leadership engagement to enhance overall community adaptive capacity.



The respondents generally rated their adaptive capacity positively, but this aspect received the lowest scores compared to flood preparedness and risk perception. This observation aligns with findings from Schubert et al. (2024) [41], who note that while adaptive capacity may be viewed favourably, challenges such as weak governance support, limited resources, and socio-psychological barriers often hinder communities from turning their intentions into practical adaptation measures. Similarly, institutional barriers can significantly obstruct the implementation of adaptive strategies [45].



Within the domain of adaptive capacity, social capital and technological readiness were identified as the communities’ strengths. This supports the argument by Bixler et al. (2021) [43] that strong social networks and technological integration play a critical role in enhancing community resilience. Conversely, weaker areas such as institutional and policy support, resource access, and leadership engagement reaffirm the conclusions of Birchall et al. (2025) [45] and Mortreux and Barnett (2017) [44], who note that systemic weaknesses and institutional barriers can inhibit long-term adaptive capacity, even in the presence of strong community initiatives. Furthermore, achieving higher resilience requires a collaborative approach that blends grassroots, community-driven efforts with top-down institutional strategies [47].



Access to resources, such as funding, emergency infrastructure, and trained personnel, remains a pivotal enabler of adaptive action. Without reliable access to these essentials, even communities that are risk aware and motivated to act may struggle to implement effective long-term resilience strategies. Collectively, these findings underscore that while the community demonstrates strong preparedness and heightened risk perception, closing the adaptive capacity gap through institutional reform, resource mobilisation, and local empowerment is essential for achieving enduring urban flood resilience.





3.4. Exploring the Linkages Between Awareness, Preparedness, and Adaptation


Spearman’s correlation analysis examined the relationships among flood preparedness, risk perception, and adaptive capacity. The findings are presented in Table 7. The results indicated that all three relationships were statistically significant at the 0.01 level (2-tailed), with p-values less than 0.001 for each pair. A moderate positive correlation was observed between flood preparedness and risk perception (  ρ    = 0.485, p < 0.001), suggesting that individuals with a higher perception of flood risks are more likely to engage in preparedness behaviours. It reflects the overall relationship between risk perception and flood preparedness. This finding is consistent with past studies emphasising risk perception as a significant driver of proactive flood preparedness initiatives [43,48]. Higher risk awareness, manifested through concerns about future floods, potential loss of life, and disruption of essential services, appears to motivate individuals to undertake preventive measures such as safeguarding property and participating in awareness campaigns.



Similarly, flood preparedness and adaptive capacity were also moderately correlated (  ρ    = 0.453, p < 0.001), indicating that preparedness contributes to an individual’s ability to adapt and recover in the face of flood events. In other words, preparedness actions serve immediate protection purposes and enhance individuals’ and communities’ long-term ability to cope with, recover from, and adapt to flood risks. These findings align with the framework proposed by Schubert et al. (2024) [41], which highlights that preparedness measures contribute to building tangible adaptive assets, although challenges remain in translating preparedness into sustained adaptation.



Notably, a strong positive correlation was found between risk perception and adaptive capacity (  ρ   = 0.743, p < 0.001), highlighting that individuals who perceive greater risk tend to have significantly higher adaptive capacity. Respondents who had a higher perception of flood risk tended to report significantly greater adaptive capacity. As highlighted by Mortreux and Barnett (2017) [44] and further supported by van Valkengoed and Steg (2019) [49], psychological factors such as fear, trust, emotional concern, and perceived vulnerability play a crucial role in translating risk awareness into effective adaptation actions. Individuals who internalise the threat of floods are more likely to engage in adaptive behaviours, such as learning emergency protocols, strengthening community networks, and investing in long-term resilience strategies. These strategies should be consistent with adaptive community approaches that emphasise flexibility, the ability to embrace change, proactive adjustments, and continuous learning, enabling individuals and communities to respond effectively to flood risks [50].



Overall, the findings of this study indicate that flood preparedness, risk perception, and adaptive capacity are closely interconnected, as shown in Figure 9. This relationship aligns with the Protection Motivation Theory (PMT). When people perceive flood risk as significant and pertinent, their threat appraisal increases, making them more inclined to take steps that go beyond basic preparedness. Strong risk perception correlates with adaptive capacity, while a moderate relationship between flood preparedness and adaptive capacity reflects the role of coping appraisal, which involves individuals evaluating their ability and available resources to respond to risks. However, without solid enabling conditions such as reliable leadership, accessible resources, and institutional support, they may find it challenging to act on their protective intentions. This can prevent those intentions from evolving into effective preparedness or sustainable adaptation.



Strengthening risk perception and preparedness efforts can collectively enhance adaptive capacity, thereby contributing to the development of resilient urban flood communities. However, to fully achieve community resilience, comprehensive urban flood resilience strategies must also address systemic and contextual barriers, beyond just individual awareness and action.





4. Conclusions


The findings revealed that while residents demonstrate strong awareness of flood risks at 85.4% and a relatively high level of preparedness at 87.3%, adaptive capacity remains comparatively weaker and more inconsistent at 66.5%. High mean scores in flood preparedness indicate that urban communities value shared responsibilities and actively engage in managing flood risks. They demonstrate their readiness to take action, both individually and collectively, to address challenges proactively. Additionally, they are aware of the risks associated with flooding. Residents are worried not only about potential damage to their homes and disruptions to their daily lives but also about the intangible impacts on their emotional well-being and overall quality of life.



Urban communities possess strong social connections and are eager to utilise technology to manage flood risks effectively. However, they face significant challenges due to a lack of institutional and policy support, as well as limited resources. The significant positive correlations among flood preparedness, risk perception, and adaptive capacity imply that they are closely interconnected in shaping urban flood resilience. The strong link between risk perception and adaptive capacity suggests that when individuals clearly understand the risks, they are more likely to take adaptive actions. Meanwhile, the moderate relationships with preparedness indicate that while communities are taking steps to get ready, their actions are more effective when paired with awareness and institutional support. These findings underscore the need for integrated strategies that not only promote preparedness but also foster an understanding of risk and supportive systems to facilitate long-term adaptation.



It is important to acknowledge several limitations of this study. Although the sample size was appropriate for the analyses, it may limit the generalizability of the findings to all urban areas in Malaysia. Future research should include more flood-affected cities to validate and expand the results. This exploratory study does not utilise advanced statistical modelling to assess latent constructs of adaptive capacity. However, its descriptive and correlational analysis lays a foundation for future, more rigorous investigations. Additionally, this research employed a quantitative survey to investigate the relationships between flood preparedness, risk perception, and adaptive capacity. While the survey provided valuable insights at the community level, it did not fully address institutional and governance factors that impact adaptive capacity. Future research could benefit from a mixed-methods approach that includes qualitative interviews with government officials, policymakers, and community leaders. These interviews would offer a deeper understanding of governance gaps, institutional challenges, and the effectiveness of policies, thereby complementing the quantitative findings and providing a more comprehensive view of flood resilience strategies.



Based on the findings, several recommendations are made to enhance urban flood resilience. Flood management must prioritise clear and open communication, involve community members in the planning process, and recognise them as essential partners in building resilience against floods. When urban residents feel empowered and included, they can play a vital role in creating a safer and more prepared community. It is also essential to strengthen institutional and policy support by promoting transparent and inclusive governance. Local authorities need to enhance their communication, coordination, and enforcement of flood-related strategies. Achieving this requires clear policies, consistent implementation, and stronger connections between the government and local communities. Additionally, interventions should foster long-term behavioural change by shifting the focus from reactive coping to proactive and transformative adaptation. Authorities should invest in community-based education, support local leadership, and ensure resources are distributed equitably, particularly to vulnerable groups. Implementing these measures will not only improve immediate flood preparedness but also cultivate a culture of long-term adaptation, ensuring that urban communities are better equipped to withstand and recover from future flood challenges.
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Figure 1. The Greater Kuala Lumpur boundaries (Source [33]). 
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Figure 2. Distribution of age group and gender. 
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Figure 3. Distribution of education levels by employment category. 
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Figure 4. Response to the impact of urban floods on quality of life. 
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Figure 5. Response to proactive steps to reduce flood impacts. 
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Figure 6. Response to community education campaigns and personal initiatives. 
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Figure 7. Distribution of responses on flood risk perception. 
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Figure 8. Mean index for adaptive capacity constructs. 
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Figure 9. Interconnection between flood preparedness, risk perception, and adaptive capacity in building a resilient urban flood community. 
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Table 1. List of constructs used for adaptive capacity.
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	Determinants
	Description of Construct





	Social Capital
	The network of relationships, trust, and shared values that enable individuals and communities to collaborate effectively.



	Technology
	The advancement and application of technology in flood preparedness.



	Institutional and Policies
	The role of government and non-governmental organisations (NGOs) in implementing policies related to flood management.



	Learning Capacity
	Individuals’ and communities’ past experiences and feedback are used to improve flood preparedness and response efforts.



	Fair and Governance
	Local authorities balance fairness, efficiency, and equity in flood management policies and actions.



	Room for Autonomous Changes
	The ability of individuals and communities to anticipate future flood risks, take proactive measures, and independently strengthen their capacity to adapt and respond to challenges.



	Leadership
	The ability of leaders to guide the community and actively participate in flood preparedness and response efforts.



	Variety
	Various strategies and differing views from stakeholders on flood management.



	Resources
	Financial, human, and infrastructure that support individuals in preparing for, responding to, and recovering from floods.










 





Table 2. Descriptive statistics flood preparedness, risk perception, and adaptive capacity.
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	Statistics
	Flood Preparedness
	Risk Perception
	Adaptive Capacity





	Mean
	4.2034
	4.1640
	3.9692



	Std. Deviation
	0.49749
	0.52612
	0.63891










 





Table 3. Mean category of flood preparedness, risk perception, and adaptive capacity.
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	Mean Category/Level
	Flood Preparedness
	Risk Perception
	Adaptive Capacity





	1.00–2.99 Low
	0.5%
	0.5%
	1.4%



	3.00–3.99 Medium
	12.3%
	14.2%
	32.1%



	4.00–5.00 High
	87.3%
	85.4%
	66.5%










 





Table 4. Mean value for flood preparedness items.
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	Indicators
	Mean





	FP1: Personal initiatives for flood risk reduction
	3.83



	FP2: Importance of flood education and awareness campaigns
	4.07



	FP5: Perceived impact of floods on quality of life
	3.70



	FP6: Awareness of flood hazards
	4.51



	FP7: Need for collective responsibility
	4.59



	FP8: Local community responsibility for flood defence
	4.54



	FP9: Adequate drainage system
	3.62



	FP10: Necessity of Structural Measures
	4.41



	FP11: Importance of non-structural flood measures
	4.56










 





Table 5. Mean value for risk perception items.
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	Indicators
	Mean
	Std. Deviation





	RP1: Likelihood of future flood occurrence
	4.24
	0.845



	RP2: Emotional concern about floods
	4.35
	0.736



	RP3: Threat to life perception
	3.96
	0.973



	RP4: Expectation of property damage
	4.46
	0.684



	RP5: Confidence in personal ability to cope
	3.88
	0.862



	RP6: Knowledge of emergency flood protocols
	4.07
	0.826



	RP7: Likelihood of essential service disruption
	4.51
	0.627



	RP8: Perceived integration of flood policies with climate strategies
	4.14
	0.870



	RP9: Trust in authorities’ flood preparedness efforts
	3.86
	1.073










 





Table 6. Mean index and standard deviation of adaptive capacity.
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	Factors
	Mean Index
	Std Dev





	Social Capital
	7.86
	1.79



	Technology
	7.77
	1.67



	Fairness and Governance
	7.76
	1.74



	Learning Capacity
	7.74
	1.46



	Room for autonomous changes
	7.61
	1.58



	Variety
	7.14
	2.00



	Leadership
	7.11
	2.19



	Resources
	6.95
	2.12



	Institutional and Policies
	6.78
	2.20










 





Table 7. Correlation analysis of preparedness, perception, and adaptive capacity.
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	Correlation
	    Spearman ’ s   Rho   ( ρ )    
	p-Value
	Interpretation





	Flood Preparedness and Risk Perception
	0.485
	<0.001
	Positive, Moderate, and Significant



	Flood Preparedness and Adaptive Capacity
	0.453
	<0.001
	Positive, Moderate, and Significant



	Risk Perception and Adaptive Capacity
	0.743
	<0.001
	Positive, Strong, and Significant
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