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Abstract 
Flood is the most significant natural hazard in Malaysia, which occurs nearly every year. This 
resulted in the people being evacuated to relief shelters. The situation at relief shelters makes 
it difficult for the victim to change clothes, and there is no privacy, especially when it involves 
men and women. Currently, there is a lack of facilities and appropriate shelter for the flood 
victims; hence, there is a need to revise flood-resilient strategies for relief shelter for the 
future community in Kota Bharu. Therefore, this research focused on how non-governmental 
organizations (NGOs)/National Disaster Management Agency (NADMA) decide on providing 
suitable flood-resilient strategies for the relief shelters that can respond effectively in all 
flood-prone areas for the community at Kota Bharu. This research used qualitative 
methodology through in-depth interviews and desk reviews. The findings derived suitable 
flood resilience strategies for relief shelter for the community that can be applied overall in 
Kota Bharu. This study will contribute to a better method and long-term solution to help the 
government, NGOs, and the community in Kota Bharu. Future research can explore more 
flood-resilient strategies in other shelters that can be applied at the Kota Bharu for the local 
community. 
Keywords: Flood, Flood-Resilient Strategies, Relief Shelters. 
 
Introduction 
The study conducted by Abid et al. (2021) sheds light on the urgent need for the Malaysian 
government to incorporate international disaster risk reduction (DRR) strategies into its 
national policy framework. The impacts of climate change, particularly floods, have severely 
affected various regions of the country, hindering socio-economic growth and sustainable 
development. Flood-prone areas, such as floodplains and deltas, are particularly vulnerable, 
as they provide favorable conditions for habitation and economic activities but also face the 
constant threat of natural disasters. This necessitates the adoption of proactive measures to 
address flood risks and enhance resilience. 
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One key finding is the correlation between economic growth and increased flood risks. As 
economic development progresses, investments and property values rise, resulting in higher 
potential damages in the event of a flood. Traditional flood control measures, such as raising 
dikes and building embankments, may inadvertently increase the risks by altering flood 
patterns and exacerbating potential flood depths. This was evident during the severe floods 
in Sri Muda Shah Alam in November 2022, where heavy rains led to tragic consequences. 
Hence, it is crucial to strike a balance between economic development and effective flood risk 
management to ensure the well-being and safety of communities. 
 
The study highlights the importance of integrating DRR into national and local policies and 
strategies, aligning with the United Nations International Strategy for Disaster Reduction 
(UNISDR) recommendations. Collaboration between states, local authorities, and 
communities is essential for developing and implementing comprehensive DRR policies that 
reduce vulnerabilities, hazards, and the unfolding impacts of disasters. Moreover, local 
knowledge and practices play a vital role in disaster resilience, and it is crucial to involve and 
empower disadvantaged communities in the decision-making process. 
 
Efforts to mitigate flood risks have historically focused on river training and embankment 
construction. However, alternative approaches that focus on minimizing the effects of 
flooding and adopting resilience strategies have gained recognition. These strategies 
emphasize risk management rather than hazard control and often involve adapting land use 
to mitigate negative impacts. In addition, effective DRR policies require coordination among 
various authorities, including military and civil protection agencies. However, addressing 
concerns regarding top-down approaches and fostering trust between policymakers and local 
communities is essential to ensure inclusivity and the incorporation of local knowledge. 
The vulnerability of communities to floods and the damages incurred by both infrastructure 
and personal property further highlight the need for comprehensive flood resilience 
measures. Inadequate facilities and limited resources at evacuation centers pose challenges 
for affected individuals, compromising their privacy, comfort, and well-being. The 
government should prioritize providing sufficient amenities, such as beds, pillows, blankets, 
restrooms, and private spaces, to ensure the safety and dignity of those seeking shelter during 
floods. Furthermore, proper infrastructure maintenance, including telecommunication, water 
supply, power supply, roads, and drainage systems, is crucial for minimizing damage and 
facilitating post-flood recovery. 
 
The research gap identified in previous studies calls for the development of flood resilience 
measures specifically tailored to relief shelters in Kota Bharu. By focusing on the architectural 
design framework and incorporating local knowledge, this study aims to improve the flood 
resistance and effectiveness of relief shelters. The findings will provide valuable insights for 
both the Kota Bharu community and government and non-governmental organizations 
(NGOs) in Malaysia. Thus, implementing the recommendations derived from this research can 
enhance flood resilience plans, relief shelters, and overall disaster response and recovery 
efforts, ensuring the safety and well-being of the affected populations in Kota Bharu and 
beyond. 
 
This study has significantly benefited both governmental organizations like the National 
Disaster Management Agency (NADMA) and NGOs like Mercy. Policymakers and other 
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stakeholders can benefit from the study's conclusions by creating improved building and 
material standards for emergency shelters. As a result, it will be possible to guarantee that 
the emergency shelters have high-quality building standards and materials that effectively 
reduce the threats that Kota Bharu's flooding poses. Accordingly, disaster response and relief 
activities would be more effective and efficient, lessening the impact of floods on the 
impacted populations. Nevertheless, the Kota Bharu community, as well as the government 
and NGOs in Malaysia, stand to gain significantly from this research as it offers insights and 
recommendations that might enhance flood resilience plans and relief shelters in the area. 
 
Literature Review 
Flood resilience is crucial for flood-affected individuals and communities to prevent, endure, 
and recover from flooding disasters. It encompasses a range of actions, such as physical 
infrastructure, community mobilization, and individual preparedness. However, Malaysia 
faces human and institutional resilience challenges, including a lack of local awareness and 
preparedness. Hence, there is a need to build resilience by implementing both structural and 
non-structural flood mitigation methods and improving disaster risk management. 
Flood resilience is closely linked to the Sustainable Development Goals (SDGs) set by the 
United Nations. SDG 11 focuses on creating inclusive, secure, resilient, and sustainable cities 
and human settlements, while SDG 13 emphasizes taking immediate action to prevent climate 
change and its effects, including floods. In addition, achieving flood resilience requires a 
comprehensive strategy that considers environmental, social, economic, and physical 
elements. It involves resilient infrastructure development, robust urban design, improved 
social and economic resilience, and ecosystem preservation and restoration. 
Measures to reduce flood risks include both structural and non-structural approaches. 
Structural measures involve physical infrastructure such as barriers, flood walls, and drainage 
systems. Non-structural measures include laws, regulations, and education aimed at raising 
awareness and promoting behavior change related to flood risk. A multidisciplinary approach 
involving various stakeholders is necessary for effective flood risk reduction. Thus, 
incorporating cutting-edge technology and innovative practices is important for long-term 
sustainability in reducing flood vulnerability. 
The study emphasizes the importance of factors such as self-efficacy, coping mechanisms, 
sense of community, and social support in determining the resilience of flood victims. 
Enhancing these characteristics can increase the resilience of individuals and communities. 
Providing emotional and informational support, material assistance, and social connections 
can aid in the recovery and well-being of flood victims. Community networks and social 
cohesion are vital in building resilience to floods and other disasters. 
The theoretical framework on flood-resilient strategies for relief shelters highlights the need 
to assess public spaces based on minimal shelter design requirements. This assessment 
considers factors such as layout, location, accessibility to essential necessities, and inclusivity 
for people with disabilities. Design principles that optimize public space utilization and 
consider spatial quality and human senses are crucial for the well-being of flood victims. 
Effective management of evacuation centers is also essential, as many existing facilities are 
ill-prepared to handle flood disasters. 
In summary, building flood resilience is essential for flood-affected individuals and 
communities. It involves addressing challenges related to awareness, preparedness, and 
infrastructure. The SDGs provide a framework for integrating flood resilience into broader 
development objectives. The implementation of structural and non-structural measures, 
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along with community engagement and support, is crucial for reducing flood risks. 
Additionally, attention should be given to the design and management of relief shelters to 
effectively support flood victims. Further research is required to develop more 
comprehensive strategies for flood resilience in relief shelter settings. 

 
Figure 1: Theoretical Framework on Flood-Resilient Strategies of A Relief Shelter 
Source: Author 
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Figure 2:  Theoretical Framework on Flood-Resilient Strategies of A Relief Shelter 
Source: Author 
 
Flood-resilient design, material use, and construction techniques are crucial in addressing the 
challenges posed by floods. Structures need to be developed with flood resilience in mind, 
employing materials that can withstand flood events and designing them to recover quickly. 
Additionally, novel approaches like amphibious buildings and eco-friendly design principles 
have been proposed to tackle environmental issues in flood-prone areas, taking into account 
the social, cultural, and religious aspects of architectural blueprints. Cost-effective solutions 
using locally available materials are essential to ensure that flood-resistant housing is 
accessible to all, including those with low incomes. 
Urban flood resilience and risk reduction strategies significantly mitigate the impacts of floods 
on cities and communities. These strategies involve comprehensive measures such as land-
use planning, early warning systems, and flood protection infrastructure to reduce the 
likelihood of flood events and minimize their effects. Moreover, interactive 3D urban design 
platforms and rule-based modeling have emerged as valuable tools for improving decision-
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making processes, enabling designers and urban planners to create resilient designs 
considering potential flood risks. Resilience-based strategies promote adaptive measures that 
coexist with floods, fostering environmental adaptation and enhancing the long-term viability 
of flood risk reduction initiatives. 
Flood resilience can be achieved at the neighborhood level through effective neighborhood 
planning. Incorporating urban design, green infrastructure, and stormwater management 
techniques can help reduce flood risk in communities. Design elements such as permeable 
surfaces, green roofs, and emergency response plans contribute to community resilience and 
overall social well-being. It is crucial to involve stakeholders and consider the local 
environment during the planning process to create flood-resistant neighborhoods that 
address the specific needs and values of the community. 
In exploring international practices, amphibious houses have gained attention as a flood-
resistant housing solution. These houses are designed to coexist with water by utilizing 
buoyancy principles, allowing them to float during flood events. Using lightweight materials 
and buoyant foundations, the structures can adapt to fluctuating water levels. However, 
further research is needed to identify practical flood resilience measures specifically for relief 
shelters. It is important to study and develop comprehensive instructions and resources that 
address the unique challenges faced by relief shelters in flood-prone areas, ensuring their 
resilience and effectiveness in providing safety and support during flood events. 

 
Figure 3: Theoretical Framework on the International Practices of Flood-Resilient Strategies 
of A Relief Shelter. 
Source: Author 
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Method 

 
Figure 4: Data Collection Framework 
Source: Author 
 
This research focuses on individuals with expertise and experience in managing relief shelters 
in flood-prone areas of Kota Bharu. To ensure that the sample represents individuals who can 
provide valuable insights and information, purposive sampling is employed. This sampling 
technique enables the selection of participants based on specific characteristics or expertise 
relevant to the research topic. Using purposive sampling, the study aims to capture a targeted 
and focused perspective that aligns with the research objectives. 
A qualitative research design is employed in this study to understand the most effective flood-
resilient tactics for relief shelters in all flood-prone locations within the Kota Bharu 
community. The research question is addressed through in-depth interviews with three 
informants: representatives from the Kelantan State Civil Defence Force (JKMNK), the NGOs 
Mercy, and NADMA. These informants, who have been involved in flood relief shelter 
operations, can provide valuable insights and information on sensitive topics. 

Figure 5: Data Collection Method Used 
Source: Author 

 
For research question 1, in-depth interviews serve as the data collection approach or 
instrument. These interviews aim to determine the issues in current flood-resilient strategies 
of relief shelter in Kota Bharu. 
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To address research question 2, a desk review data collection method is utilized. This involves 
examining existing literature, reports, and relevant documents to gather information and 
insights related to the research topic. The desk review focuses on selecting case studies that 
closely align with the criteria and context of Kota Bharu. By analyzing these desk reviews, the 
research aims to identify similarities, patterns, and relevant strategies implemented in similar 
contexts. Furthermore, the findings from the desk review will contribute to a comprehensive 
understanding of flood-resilient strategies and inform recommendations specifically tailored 
to the context of Kota Bharu. The desk review serves as a valuable source of secondary data, 
providing a broader perspective and facilitating a comprehensive analysis of flood-resilient 
strategies beyond the specific context of Kota Bharu. The included case studies offer practical 
examples and lessons that can be applied to enhance flood resilience strategies in Kota Bharu. 
 
Result and Discussion 
Table 1 
Thematic Analysis 

Source: Author 
 
The interview results revealed important insights regarding flood-resilient strategies for relief 
shelters. As provided in Table 4.0 and Figure 4.0, based on the thematic analysis, the first 
theme aspect is "Connectivity - Location and Accessibility," emphasizing the strategic 
consideration of shelter location and convenient accessibility for both victims and volunteers? 

Main Research Question: How do NGOs/governments decide on applying suitable flood-
resilient strategies for the relief shelters that respond effectively in flood-prone areas for 
the community in Kota Bharu? 
Aim of the research: Formulate a design framework for designing suitable flood-resilient 
strategies for relief shelters that can respond effectively in terms of design/ architecture 
at flood-prone areas in Kota Bharu. 
 
Informants: NGOs (MERCY), Government (NADMA), (MPKBRI) Local Authority Kelantan. 
 

Sub Research 
Questions 

Deductive 
codes / 
Theories 

Strategy of 
Inquiry 

Inductive codes 
Coding Final theme 

 

Sub RQ 1:  
What are the 
current flood-
resilient 
strategies for 
the Kota 
Bharu 
community? 
 
  

DC 1: Flood-
resilient 
strategies of 
relief 
shelter. 
 
 

In-depth 
Interviews.  
 

Flood-resilient 
strategies of relief 
shelter. 
 
Location and 
Accessibility 
Cost Saving 
Relationship 
Good Communication 
Material 
Modular Shelter 
Early Preparedness 
Current Shelter 

Theme 1: 
Connectivity 
 
Theme 2: 
Construction  
 
Theme 3:  
Social and 
community 
 
Theme 4:  
Preparedness 
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The experts highlighted the need to assess and optimize shelter placement in flood-prone 
areas, ensuring easy access during emergencies. 
The second theme, "Construction," focused on four key elements: current shelter, cost, 
materials, and modular shelter. The existing shelter infrastructure was discovered to be 
insufficient, with temporary tent-like structures being the primary solution. Cost-saving 
measures and the use of durable and lightweight materials were emphasized, along with the 
potential benefits of modular shelters that can be easily adapted to community needs. 
The third theme, "Social and Community," explored the challenges related to communication 
and relationships within flood-affected communities. Effective communication and 
information dissemination during emergencies were perceived as crucial, and fostering 
positive relationships within the community was identified as a key aspect of building 
resilience. 
The fourth theme, "Preparedness," highlighted the significance of early planning and 
proactive measures in mitigating flood impacts. Early preparedness through early warning 
systems, evacuation plans, community training, and awareness campaigns emerged as 
essential strategies to reduce vulnerabilities and enhance the response and recovery from 
flood events. 
Overall, the interview results underscored the importance of considering location and 
accessibility, improving construction methods and materials, addressing communication 
challenges, fostering community relationships, and implementing early preparedness 
measures to enhance flood resilience in relief shelters. 
 

 
Figure 6. Network of Theme sub RQ1 
Source: Author 
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Table 2 
Comparative Analysis of Desk Review 

Criteria Review 1 
Hex House 

Review 2 
Living Capsule 

Review 3 
Onagawa Container 
Temporary Shelter 

Cost Saving Need Need Need 
Modular Yes Yes Yes 
Sustainability Yes Yes Yes 

Material Light Weight Light Weight  - 
Unit Space Considered 

(can extended) 
Considered 
(limited) 

Considered 
(based on the number of 
families) 

Easy 
assembly 

Yes Yes - 

Overview The flexibility of the 
relief shelter is an 
important 
consideration in the 
design process, 
particularly when it 
comes to 
incorporating the 
necessary spaces. This 
aspect is closely tied to 
the overall flood-
resilient strategy for 
relief shelters. By 
ensuring adaptability 
and versatility, the 
shelter can effectively 
respond to the 
evolving needs of the 
affected population 
during and after a 
crisis.  

Integrating 
sustainability into the 
flood-resilient 
strategy for relief 
shelters is paramount, 
as it ensures the 
longevity and 
effectiveness of these 
structures in 
supporting victims 
over time. By 
incorporating 
sustainable design 
principles, materials, 
and practices, relief 
shelters can be built to 
withstand multiple 
flood events and 
provide ongoing 
support to affected 
individuals.  

Furthermore, the study 
puts forth 
recommendations for 
incorporating additional 
essential spaces within 
relief shelters. This 
aspect is crucial in the 
context of flood-resilient 
strategies for relief 
shelters. By 
acknowledging and 
addressing the specific 
needs of individuals 
impacted by floods, 
these proposed spaces 
aim to strengthen the 
overall resilience and 
efficacy of shelter 
designs. 

Source: Author 
 
According to the desk review comparison based on Table 4.1, Hex House, Living Capsule, and 
Onagawa Container Temporary Shelter all three were affordable, adaptable, and 
environmentally friendly. Light materials were used to construct the hex house and living 
capsule. All three types were taken into consideration when looking at unit space. In terms of 
ease of assembly, the Hex house and living capsule were both simple to put together. When 
giving an overview, flexibility is essential in the design of relief Hex house shelters, including 
the inclusion of necessary areas and enabling flood-resilient strategy to respond successfully 
to changing needs during and after disasters. Incorporating sustainable design ideas, 
materials, and practices into a flood-resilient strategy, as seen in the living capsule, provides 
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shelter efficacy, longevity, and long-term care for victims. Hence, incorporating crucial places 
in relief shelters to suit individual and specialized needs would increase flood resistance and 
efficacy for the Onagawa container temporary shelter. 
 
Table 3 
Comparative Analysis Interview and Desk Review 

The key term of the design 
framework of flood-resilient 
strategy on relief shelter. 

Coding identifies in an 
analysis of interview 

Criteria identified in desk review. 

Location and Accessibility Consider but less - 
Type Of Families Space 
Shelter 

No Consider Yes 

Resilience and Adaptability 
in the Future 

No Yes 

Material Selection Yes, but not efficient Yes, all are lightweight materials, 
but each study of the material is 
different. 

Modular and Prefabricated 
Construction 

Should Yes 

Cost Yes Yes 
Passive Design Strategies No Consider Yes 

Building Envelope Without With 
Good Community 
Engagement 

Yes, but less  Yes 

Source: Author 
 
Table 4.2 serves as a comprehensive comparison, integrating the conceptual framework, data 
analysis, and the identified similarities. It demonstrates a cohesive relationship between the 
key terms highlighted in the conceptual framework, the coding identified during the interview 
analysis, and the criteria identified during the desk review analysis. By mapping out these 
connections, the table offers a detailed understanding of how these elements align and 
reinforce each other within the research context. In addition, it provides a robust foundation 
for drawing meaningful conclusions and gaining valuable insights from the collected data. 
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Figure 7. Design Framework to Propose Better Quality of Relief Shelter. 
Source: Author 

 
Based on Figure 4.2, the design framework for improving relief shelters in Kota Bharu focuses 
on enhancing their location, accessibility, space utilization, sustainability, and cost-
effectiveness. The framework emphasizes the importance of easy access to relief shelters by 
selecting suitable locations that are easily reachable and considering proximity to 
transportation hubs and essential services. The design also prioritizes smooth movement and 
easy entry for all individuals, including those with disabilities. Additionally, the framework 
advocates locating relief shelters near essential services to provide convenience and timely 
access to vital resources for affected individuals and families. The design framework also 
emphasizes the inclusion of user-friendly facilities and amenities within relief shelters, such 
as well-designed communal spaces, adequate sanitation facilities, secure storage areas, and 
reliable power supply. These features aim to enhance shelter occupants' overall comfort and 
well-being during challenging times. 

 
Furthermore, the framework focuses on efficiently utilizing relief shelter space by considering 
the diverse needs of families and allocating adequate space for sleeping, common areas, 
hygiene facilities, and storage. The design framework emphasizes easy extension and 
adaptability of relief shelters to accommodate changing family sizes and evolving 
circumstances. It also prioritizes the provision of proper facilities to enhance the quality of 
relief shelters, including essential amenities such as sanitation facilities, clean water supply, 
ventilation, and lighting.  
 
Also, the design framework strongly emphasizes sustainability by integrating passive design 
principles to optimize energy efficiency and minimize reliance on external energy sources. It 
also promotes the development of self-sustainable features such as renewable energy 
systems and rainwater harvesting to reduce reliance on external resources. The framework 
recognizes the importance of future adaptability in relief shelters and incorporates modular 
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components and flexible design elements to accommodate changing needs and new 
technologies.  
 
Finally, the framework focuses on cost-saving measures in relief shelter construction by 
selecting affordable yet durable materials, employing efficient construction techniques, and 
facilitating easy assembly and disassembly processes. By implementing this comprehensive 
design framework, relief shelters in Kota Bharu can be more accessible, functional, 
sustainable, and affordable, ultimately enhancing their effectiveness in assisting individuals 
and families during times of crisis. 
 
Conclusion 
In conclusion, the findings of this study highlight the need for stronger and more resilient 
relief shelters in Kota Bharu to withstand floods. The design framework presented in this 
chapter serves as a model for improving the flood resistance of relief shelters and provides 
valuable recommendations for action. The government and NGOs play a crucial role in 
ensuring that the citizens of Kota Bharu have access to safe and effective emergency shelter 
during times of flooding.  
The findings of this study have practical implications for builders, such as the Construction 
Industry Development Board (CIDB), in terms of incorporating flood-resistant measures and 
constructing flood-resilient shelters in Kota Bharu. The study highlights the importance of 
addressing unfair distributional impacts and promoting social fairness in flood risk 
governance. It suggests considering mechanisms like partnership funding, constitutional 
rights to flood protection, and compensation plans to ensure equity in flood risk management 
strategies. However, the study acknowledges limitations, including the small sample size of 
three interviewees and the limited time for data collection. Future research could benefit 
from larger sample sizes and more diverse perspectives to draw more accurate conclusions. 
In terms of recommendations for future research, the Malaysian government is already taking 
action to assist and rehabilitate damaged facilities in Kota Bharu. Initiatives include rebuilding 
communities through partnerships, repairing infrastructure, restoring the local economy, 
providing essential services, and enhancing preparedness for future disasters. Additionally, 
the government has approved the establishment of a Centre of Excellence for Infrastructure 
Sustainability, which will provide architectural support, guidance, capacity building, and 
shared learning programs related to sustainable infrastructure. Incorporating these initiatives 
and the study's architectural recommendations, such as ventilation and thermal mass 
considerations, can contribute to constructing effective flood relief shelters in Kota Bharu. 
Overall, the study emphasizes the need for stronger architectural capacity and disaster 
preparedness in Kota Bharu to effectively respond to and mitigate the impact of floods. It 
highlights the challenges faced by the community, including slow reactions, lack of access to 
basic necessities, and inadequate communication between government and NGOs. The study 
calls for restructuring the current flood resilience strategy of relief shelters and provides 
valuable guidance for architectural guidelines that can be implemented to better handle 
floods in future monsoon seasons. While NGOs have contributed to reconstruction and 
community building, there is a need for better coordination and sustained support beyond 
crisis occurrences. Therefore, by addressing these issues and implementing the study's 
recommendations, Kota Bharu can improve its disaster response and enhance the well-being 
of its affected communities. 
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