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ABSTRACT

The Klang Valley, encompassing Kuala Lumpur and Selangor, faces recurrent flooding due to rapid urbanisation and
inadequate drainage systems, particularly during monsoon seasons. This research aims to develop a
comprehensive framework for enhancing regional flood disaster management. Data were collected from 255
civil engineering professionals through an online survey, with descriptive statistics used to analyse the challenges,
practical solutions, and stakeholder roles in managing floods. Key findings highlight that rapid urbanisation and
insufficient drainage infrastructure significantly contribute to flood vulnerability. Respondents rated floods as one of
Malaysia’s most common natural disasters, with a mean score of 3.90, while lack of public awareness on flood
preparedness scored lower at 3.77. Comprehensive urban planning was identified as the most effective solution (mean
score of 3.88), followed by investing in drainage infrastructure (mean of 3.73). The study underscores the need
for centralised coordination among stakeholders, receiving strong support with a mean score of 3.87. The proposed
framework integrates three key phases: mitigation, focusing on urban planning and infrastructure improvements;
preparedness, which involves enhancing public awareness and emergency response systems, and response/recovery,
ensuring effective crisis management and long-term rehabilitation. The framework emphasises collaboration between
government agencies, local authorities, and communities to enhance flood resilience. This research provides valuable
insights for developing sustainable, long-term strategies for flood disaster management in the Klang Valley,
addressing the challenges posed by urbanisation, climate change, and infrastructure limitations.
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INTRODUCTION According to a study by N Rosedi, 2023, the Klang
Valley comprises 9 million citizens, constituting 26% of
Malaysia’s population. This urban village consists of
squatter homes surrounded by high-rises along major roads.
The village is a flood-prone area with a frequency of 3 to
5 times yearly flood. It was severely affected by the 2020
flood disaster, which affected 80% of the settlements,
making them most vulnerable to hazards, risks, and
disasters. Flooding due to climate change could cause more
drowning deaths and cause indirect effects. These impacts
can affect food production, water provision, ecosystem

Malaysia’s tropical climate is characterised by consistently
high temperatures and high relative humidity and is
impacted by the northeast and southwest monsoons (Craig
et al. 2024). Two basic types of rainfall causing flooding
are moderate intensity, long-duration rainfall covering a
wide area and high intensity, short-duration localised
rainfall. In addition, flood records indicate a seasonal
pattern of flood occurrences (F.S. Buslima et al. 2018).
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disruption, infectious disease outbreaks and vector-borne
diseases (Berry et al. 2018).

This research aims to answer three critical questions:
identifying the primary challenges in managing flood
disasters in the Klang Valley, investigating the most
effective practical solutions to address these challenges,
and determining the critical stakeholders involved in
developing and implementing flood disaster management
strategies in the Klang Valley. The primary objective of
this study is to comprehensively investigate the critical
challenges associated with managing flood disasters in the
Klang Valley, subsequently identifying practical solutions
to address these challenges and ultimately developing a
robust framework for effective flood disaster management
in the region.

The social impact of flood disasters encompasses
various dimensions, including psychosocial, socio-
demographic, socio-economic, and socio-political aspects
(Noraini et al. 2018). Flood disaster affects the economy
for either a short or long time, and their impact is difficult
to measure accurately because it not only involves the value
of the currency but also includes the perceptions and
emotions of those involved and also people who see it
(Tasri ES et al. 2022). The impact of infrastructure that
often happens when flooding, whether flash floods or
monsoon floods, is the closure of several roads in lower
areas. Vehicles passing through the area at risk of flooding
may be vulnerable to the problem of vehicles being flooded
or caught in the flooding (F.S. Buslima et al. 2018).

LITERATURE REVIEW

In March 2022, several parts of Klang and Shah Alam have
been hit by flash floods following continuous downpours.
Among the areas affected are Seksyen 13, Seksyen 22,
Padang Jawa, I-City, Bukit Lanchong, and Taman Sri Muda
in Shah Alam, while in Klang, flooding was reported in
Taman Sentosa, Kota Raja, Taman Sri Andalas, Taman Chi
Liung, and GM Klang. The sudden rise in water levels
caught many residents off guard, resulting in water entering
homes and vehicles. The floods caused traffic disruptions
and damage to infrastructure (Norazam Khamis 2022)
Figure 1 shows the list of challenges in managing flood
disasters in Klang Valley. The challenges include rapid
urbanisation and development. A study by Kamarulzaman
et al. (2019) found that the Klang Valley has the potential
to become a sustainable city, but this will require a holistic
approach that considers environmental, social, and
economic considerations. Lee and Lye (2019) found that
inadequate funding for drainage infrastructure projects is
a significant challenge in the Klang Valley. Next, one of

the major themes is the impact of climate change on the
frequency and intensity of extreme weather events in the
Klang Valley. It was found that climate change is likely to
increase the frequency and severity of floods, landslides,
and other extreme weather events in the region (Siti Jahara
etal. 2021).

FIGURE 1. List of Challenges by Syed Ahmad Hakim et al.
(2022).

In Figure 2, it shows three solutions for managing the
flood. Effective floodplain management canreduce people’s
and property’s exposure to floodhazards. Research has
shown that implementing floodplain management measures
can significantly reduce the impact of flood disasters (Islam
et al. 2021). Azmi et al. (2019) found thatupgrading and
expanding existing drainage systems was an effective cost
solution to reduce floodrisk in Klang Valley. According to
Rosli et al. (2020), the literature highlights the importance
of capacity building and education in supporting adopting
climate adaptation measures. It wasfound that building the
capacity of government agencies, local communities, and
other stakeholders is critical for the effective implementation
of climate adaptation measures.
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FIGURE 2. List of Solutions by Syed Ahmad Hakim et al.
(2022).



The Association of Southeast Asian Nations (ASEAN)
aims to ensure the safety of citizens and mitigate the impacts
of disasters throughjoint and coordinated approaches to
disaster risk management (Osti et al.2017). One aspect of
preparedness that is not always prioritised adequately is
individual or family preparedness. It is usually regarded
as comprising measures that enable governments,
organisations, communities,and individuals to respond
rapidly and effectively to disaster situations (Abid et
al.2020) Response measures are usually taken immediately
before and after a disaster’s impact. Such measures are
mainly directed toward saving lives, protecting property,
and dealing with the immediate disruption, damage, and
other effects caused by the disaster (Noorhashirin et al.
2016). Recovery is the process by which communities and
the nation are assisted in returning to their proper
functioning following a disaster. The recovery processcan
be very protracted, taking 5-10 years or even more
(Kamarudin et al. 2018). Figure 3 illustrates the stages for
developing a framework for flood management.
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FIGURE 3. Stage for Framework by Mohammed, N et al.
(2018)

The literature review highlights significant challenges
in managing flood disasters in the Klang Valley, remarkably
rapid urbanisation and climate change. Studies indicate
that this region, frequently impacted by flash floods, faces
infrastructure and preparedness issues. Kamarulzaman et
al. (2019) suggested that a holistic approach, incorporating
environmental, social, and economic considerations, is
needed to make the Klang Valley a sustainable urban area.
However, as pointed out by Lee and Lye (2019), funding
limitations for drainage infrastructure projects and the
intensifying impact of climate change, as discussed by Siti
Jahara et al. (2021), are significant obstacles to effective
flood management. These factors contribute to the
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increased frequency and intensity of extreme weather
events, such as floods and landslides, further complicate
disaster management efforts.

Several solutions have been identified in the literature
to address these challenges. Effective floodplain
management has proven beneficial in reducing exposure
to flood hazards, as emphasised by Islam et al. (2021).
Upgrading and expanding drainage systems are cost-
effective solutions for mitigating flood risks in the Klang
Valley (Azmi et al. 2019). Additionally, capacity building
and education play a crucial role in supporting climate
adaptation measures, with Rosli et al. (2020) stressing the
importance of equipping government agencies, local
communities, and stakeholders with the necessary tools
for implementation. Despite this, the literature also points
out a gap in individual and family preparedness, often
overlooked but vital for reducing disaster impacts (Abid
et al. 2020).

Based on the previous studies, the research gap table
for this study was established as Table 1.

TABLE 1. The research gap in this study
Literature Findings Research Gap
Rapid urbanisation and lack of adequate | Lack of a holistic approach integrating urban planning with flood
drainage infrastructure contribute to flood | risk to address both i and envi
disasters (Kamarulzaman et al., 2019; Lee | challenges. |
& Lye, 2019).

Climate change increases the frequency | Limited studies on how local communities and stakeholders
and intensity of extreme weather events | integrate climate adaptation measures to reduce future flood risks.
(Siti Jahara et al., 2021).

Floodplain management and drainage
system upgrades are effective solutions
(Islam et al., 2021; Azmi et al., 2019).

Insufficient focus on the long-term sustainability of these solutions
and their scalability in urbanised settings like Klang Valley. |

Capacity building and education are
critical for climate ad ion (Rosli etal.,

There is a gap in exploring the role of individual and family
in disaster strategies, particularly for

2020).

Klang Valley. |

ASEAN emphasises coordinated disaster
risk management (Osti et al., 2017).

Limited research on local-level coordination between government
agencies, communities, and other stakeholders in disaster response

and recovery. |

METHODOLOGY

This study employed a quantitative research design through
an online questionnaire survey targeting engineers,
contractors, consultants, architects, and surveyors engaged
in civil engineering work in the Klang Valley. The Klang
Valley was selected as the research location due to its
frequent exposure to flash floods and extended periods of
inundation, making it highly relevant for flood-related
studies. The region’s rapid urbanisation, complex drainage
systems, and diverse flood management challenges provide
a valuable context for analysing the impact of human
activity on flood dynamics.

The sample selection was guided by specific inclusion
criteria, focusing on Grade G7 contractors registered with
the Construction Industry Development Board (CIDB).
255 respondents responded to the online questionnaire
survey conducted for this study. These respondents were
considered for their expertise and experience in large-scale
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civil engineering projects, making them critical stakeholders
in flood disaster management.

The questionnaire aimed to identify challenges,
explore practical solutions, and develop a framework for
improving flood management. It was designed to achieve
three specific research objectives, as outlined in Figure 4.
Data was collected using structured questions to ensure
consistent responses across all participants. The gathered
data were initially processed using Microsoft Excel for
essential data management and then further analysed using
IBM SPSS software to conduct descriptive statistics,
including means and rankings, to address the study’s
objectives.

To ensure the validity and reliability of the findings,
the study employed Cronbach’s alpha coefficient to test
the internal consistency of the questionnaire items. The
study design was carefully structured to provide robust and
reliable results, adhering to rigorous research standards for
achieving the objectives. This methodological approach
ensures that the research is well-grounded, generating
meaningful insights for enhancing flood disaster
management in the Klang Valley.

FIGURE 4. Research Design & Method

RESULTS AND DISCUSSION

The study utilised Cronbach’s alpha coefficient (Table 2)
to assess the consistency and validity of the questionnaire
items. A Cronbach’s alpha value above 0.6 is required for
validity, with values between 0.70 and 0.90 being ideal.
For Objective 1, the Cronbach’s alpha was 0.962, indicating
excellent internal consistency. This section included 8
items, confirming the validity of the questions. Objective
2 had a Cronbach’s alpha of 0.757 with 9 items, indicating
sufficient consistency for the study. Objective 3 had a

Cronbach’s alpha of 0.769 across 6 items, reflecting
acceptable validity and consistency. These values suggest
that the questions for all objectives are reliable and valid
for this research.

TABLE 2. Cronbach’s alpha coefficient

Objective(s) Cronbach’s I}It(;li)lf
) Alpha
To investigate the main challenges
in managing flood disasters in Klang 0.962 8
Valley
To identify the practical solutions to
address the chall.enges of managing 0.757 9
flood disasters in
Klang Valley.
To develop a framework for flood
disaster 0.769 8

management in Klang Valley.

This study aimed to identify the main challenges and
practical solutions and develop a comprehensive
framework for flood disaster management in the Klang
Valley. The analysis involved data collection through a
survey distributed among civil engineering stakeholders,
including engineers, contractors, consultants, architects,
and surveyors, with responses analysed using descriptive
statistics.

OBJECTIVE 1: CHALLENGES IN MANAGING
FLOOD DISASTERS IN KLANG VALLEY

The results revealed that floods are one of Malaysia’s most
frequent and impactful natural disasters, particularly in the
Klang Valley, with a mean agreement score of 3.90 among
respondents. Rapid urbanisation and development were
consistently identified as key contributors to increased
flood risk, aligning with previous studies (Kamarulzaman
et al. 2019; Lee & Lye, 2019). These challenges have
overwhelmed the drainage infrastructure, as evidenced by
the frequent flash floods in 2022. The respondents also
highlighted the lack of public awareness and education on
flood preparedness, which received a lower mean score of
3.77, indicating that while urbanisation is a prominent
challenge, public engagement remains a critical area for
improvement.

OBJECTIVE 2: PRACTICAL SOLUTIONS FOR
ADDRESSING FLOOD MANAGEMENT
CHALLENGES

Regarding practical solutions, comprehensive urban
planning scored a mean of 3.88, indicating broad agreement



on its effectiveness in addressing flood risks. This result
mirrors findings in the literature, such as the importance
of floodplain management in reducing exposure to flood
hazards (Islam et al. 2021). However, investing in drainage
infrastructure was rated slightly lower at 3.73, despite being
an essential solution. This result suggests that while
upgrading infrastructure is recognised as necessary, its
perceived effectiveness might be overshadowed by larger-
scale planning initiatives. Floodplain management,
identified as the best practical solution, supports prior
literature, indicating that urban planning prevents new flood
risks while floodplain management mitigates risks in
vulnerable areas (Azmi et al. 2019).

OBJECTIVE 3: FRAMEWORK DEVELOPMENT
FOR FLOOD DISASTER MANAGEMENT

The third objective focused on developing a robust
framework for flood disaster management in Klang Valley.
Respondents agreed significantly on the importance of
centralised coordination, with a mean score of 3.87. This
result aligns with the literature stressing the role of
coordinated approaches between government agencies,
local authorities, and stakeholders in managing disasters
(Osti et al. 2017). In contrast, regular and comprehensive
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risk assessments, including vulnerability mapping, were
rated lower at 3.70, suggesting that while assessments are
critical, more emphasis is needed on integrating these
findings into actionable strategies. The responses also
highlight the need for capacity building and education as
critical components for effective disaster management
(Roslietal. 2020). The proposed framework for developing
flood disasters in Klang Valley is shown in Figure 5.

The results of the study align closely with the literature
reviewed. Rapid urbanisation, inadequate drainage
infrastructure, and the impact of climate change were
identified as significant challenges, corroborating findings
by Kamarulzaman et al. (2019) and Siti Jahara et al. (2021).
As identified in this study, practical solutions, such as urban
planning and floodplain management, also reflect those
proposed by Islam et al. (2021) and Azmi et al. (2019).
Additionally, the role of capacity building and education,
as stressed by Rosli et al. (2020), was supported by the
responses from stakeholders.

Despite these findings, gaps remain in individual and
family preparedness, which requires further attention (Abid
et al. 2020). Coordinating disaster management efforts at
the local level also presents an opportunity for future
research to explore how collaboration between communities,
local authorities, and national agencies can be optimised.
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FIGURE 5. Framework for Flood Disaster Management in Klang Valley
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CONCLUSION

This study has successfully presented clear and
comprehensive results on the challenges and solutions for
enhancing flood disaster management in the Klang Valley.
Through appropriate analysis, supported by examples and
discussions within the manuscript, the study identifies rapid
urbanisation, inadequate drainage systems, and limited
public awareness as the primary factors exacerbating flood
vulnerability in the region. The findings align with the
literature, and the proposed framework integrates
mitigation, preparedness, and response/recovery strategies,
providing a holistic approach to flood disaster management.

However, this study is not without limitations. The
reliance on online surveys may have introduced response
bias, as the perspectives gathered are limited to professionals
in civil engineering. Broader stakeholder engagement,
including residents and community leaders, may offer
additional public awareness and preparedness insights.
Moreover, while this study focuses on Klang Valley, future
research could expand to other flood-prone regions to
validate the proposed framework’s applicability across
different urban settings. Additionally, the study could
further explore the long-term sustainability of infrastructure
solutions and the scalability of floodplain management
practices in diverse urban environments.

The implications of this research are significant. By
developing a comprehensive framework for flood disaster
management, the study provides actionable insights for
policymakers, urban planners, and local authorities. On a
societal level, implementing these strategies can enhance
flood resilience, reduce infrastructure damage, and better
prepare communities. Adopting centralised coordination
and improved public education can mitigate future floods’
social and economic impacts, ultimately contributing to
safer and more sustainable urban living environments.
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