_ _ ' Check for
Available Online at www.e-iph.co.uk updates

Indexed in Clarivate Analytics WoS, and ScienceOPEN

e-IPH

&-Internationz!
Puzlishing Howsa Lid..
Unites Kingdom

E _B A cE-Bs2021KotaBharu

Environment - Behaviour https://www.amerabra.org; https://fspu.uitm.edu.my/cebs; https://www.emasemasresources.com/
Proceedings J ul . . . .
R S 9" Asian Conference on Environment-Behaviour Studies
Perdana Kota Bharu, Kelantan, Malaysia, 28-29 Jul 2021

Lessons Learned from the Adaptations of Post-Flood Housing
Reconstruction in Kuala Krai, Kelantan

Nik Nurul Hana Hanafi ', Juliza Mohamad 2,
Siti Aisyah Muhammad ', Mhd. Hafiz Karami Mhd. Zain *

" Department of Architecture, Faculty of Architecture and Ekistics, Universiti Malaysia Kelantan, Malaysia,
2 Sheffield School of Architecture, University of Sheffield, UK,

hana.h@umk.edu.my, mjuliza1@sheffield.ac.uk, aisyah@umk.edu.my, hafiz.k@umk.edu.my
Tel of 1st Author: +6012- 945 4640

Abstract

The outcome of post-disaster housing (PDH) in Malaysia, particularly in Kuala Krai Kelantan, has remained unexplored. Therefore, this paper attempted
to discover the project impacts in Kampung Manek Urai Lama by investigating housing adaptation and modification. Accordingly, this study employed
a case study method involving 18 respondents through purposive sampling. Findings revealed that the original house design does not consider several
spatial needs and living traditions; the result established that these shortcomings were the main factors affecting the housing modifications. Thus, the
outcome of this study presents discoveries that can facilitate disaster management in Malaysia, specifically when planning for future post-disaster
housing.
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1.0 Introduction

Unprecedented flooding had struck Malaysia in December 2014, due to extreme rainfall and unusual wind intensity during the North-
east Monsoon season. The state of Kelantan, located in the East coast of Peninsular Malaysia, was identified as one of the most affected
states, with 9 out of 10 districts being inundated by the flood. The Kelantan river basin recorded 229.64 mm of rainfall, which was the
highest amount of rain in 45 years (Othman, Zakaria, Ab. Ghani, Chang, & Chan, 2016). Kuala Krai in Kelantan was the hardest-hit
district with the most numbers of villagers had to be evacuated as the water level had increased up to 10 meters and had inundated
buildings up to the 4th floor (Anua & Chan, 2020). In certain parts of Kuala Krai, people had to seek refuge on the nearest hill when the
evacuation centres were eventually submerged, where at that juncture Kelantan was nearly paralysed.

Villagers began to return home when the flood receded after one week, only to discover that there was no home to return to.
Thousands of houses, mostly timber houses, had been severely damaged or washed away by the flood. Infrastructures, including
concrete bridges and railway tracks, were also destroyed. Some news had reported that the destruction appeared to be as intense as a
tsunami aftermath. The flood was perceived to have caused the worst devastation in Kelantan within the past 100 years (Wan Ahmad
& Abdurahman, 2015).
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Apart from immediate relief assistance, the Government and other organisations had consecutively constructed temporary shelters
and transit houses to accommodate the homeless. Housing reconstruction was established as the urgent assistance in the aftermath of
the flood. According to the National Disaster Management Agency (NADMA), 1295 houses replacement were needed to be rebuilt in
various villages across Kuala Krai. In providing the house replacement for victims of the disaster, numerous local and international
housing donors had developed their respective design proposal, based on their beliefs as to what the victims needed to have. As a
result, diverse housing designs with different spaces and sizes were built across the district within two years. It was made explicit to the
nation that disaster victims had finally received a place that they can call home. However, what remains unspoken is the impact of the
completed housing reconstruction and the occupants’ adaptation during occupancy.

1.1 The Outcome of Post-disaster Housing Reconstruction

Housing reconstruction possesses an excellent opportunity to assist in rebuilding the lives of the affected community when it is carried
out in response to the local culture and climate, is durable and easily maintained, is made adaptable for future living, and is developed
with the beneficiaries' participation (da Silva, 2010). The failure to equalise between housing needs and housing reconstruction may
cause dissatisfaction among the occupants. This dissatisfaction may lead them to modify the house or worst, to reject the house and
move to another place (Ghaffarianhoseini, Berardi, Dahlan, & Ghaffarianhoseini, 2014). Significantly, poor housing conditions and
housing environment are linked to psychological distress among the occupants (Shafi, Arif, Haroon, & Balagamwala, 2019); numerous
studies on occupancy experience have revealed that occupants are facing difficulties in their daily lives due to various housing problems
(examples are: Dikmen & Elias-Ozkan, 2016; Kiirim Varolglnes, 2020; Rahmayati, 2016a; Sanderson, Sharma, & Anderson, 2012).

Evaluating PDH reconstruction is integral to ascertain whether the housing project has contributed to the post-disaster recovery or
further assistance is needed (Ali, Mannakkara, & Wilkinson, 2020; da Silva, 2010; Wijegunarathna, Wedawatta, Prasanna, & Ingirige,
2018). Assessing experience of the occupants could imply the housing acceptance and the impact of the project towards the communities
(He, Aitchison, Hussey, & Chen, 2019; Kotani, Honda, Imoto, Shakya, & Shrestha, 2020). Moreover, evaluating occupancy and
identifying occupants’ experience could be used as criterion to improve future projects (Murao, 2020).

In the case of Kuala Krai, the impact of the PDH on the occupants remains undiscovered. Minimal attention was given to understand
how the house replacement had influenced the occupants and how they adapted to the new house setting. With the above justification,
this paper argues that it is necessary to assess the adaptations within the completed house, and this should be conducted in order to
recognise whether it has supported the post-disaster recovery or has imposed further challenges. Therefore, the objectives of this study
are to examine how the residents have adapted to the new house setting after the 2014-flood in Kuala Krai and to explore the common
house adaptations that have been carried out within the housing scheme. Accordingly, a case study was conducted in a village in Kuala
Krai, Kelantan to uncover the housing adjustment and motivational needs behind every adjustment.

2.0 Housing Adaptation and Modification

Architecturally, a house has numerous affordances such as affording shelter, comfort, and etcetera. Affordances are often relative to the
people’s specific needs as they relate to what are offered, what are provided or furnished for the receivers (Gibson, 2015). In most cases,
housing adaptation and modification provide improvements in the people’s living experience; as such it portrays who the people are and
what they genuinely need. In the literature, the terms housing adaptation and modification are often used interchangeably to describe
adjustments that have been made to a house. Housing modification involves a broader range of interventions, where the deficiencies of
the existing house are being provided for as per occupants’ needs (Rahim & Hashim, 2012). Adaptation, on the other hand, is essential
until at least housing modification can be made possible. Housing adaptation denotes that the occupants need to improve their living
conditions to afford normal functioning in response to the constraints in their house.

2.1 People’s Adaptations in Post-Disaster Setting
In the context of a post-disaster, adaptation could indicate the occupants’ attempt to be in control of the socio-spatial organisations of
their houses and to transform the new surrounding into places of culture and meanings (Barenstein, 2015). On the contrary, physical
adjustments which have resulted from the dissatisfaction with the housing design could be considered as an indication of an unsuccessful
post-disaster project (Dikmen & Elias-Ozkan, 2016).

Barenstein (2015) conducted a longitudinal study in a post-earthquake resettlement village in Gujarat, India, to determine the people's
coping strategies over the socio-spatial organisation of the village. The first study in 2004 revealed that 90% of villagers were highly
dissatisfied with the new house. Eight years later, the same community had established adaptations where houses had been transformed
to afford privacy needs, spatial needs, and thermal comfort. The community undertook the changes following their traditional lifestyle
and cultural needs, which were not considered in the original donated house. It was discovered that their traditional and cultural beliefs
were significantly valued, thus, housing adaptations were made to preserve their traditions regardless of the housing condition.

In Hambantota, Sri Lanka, the occupants were found to have made improvement on their living conditions since the rectification of
the post-tsunami resettlement planning mistakes was far more complex. The villagers had made adaptations to continue living in that
new settlement by managing sanitation and in ensuring their safety (Ahmed & McEvoy, 2014). It was apparent that the community
possessed adaptive skills and was not merely passive receivers.

Additionally, housing adaptations or modifications are also considered as the occupants' responses to deficiencies of the housing
attributes. It could signify that the occupants' socio-cultural values have been adversely affected (Rahmayati, 2016b). Literatures had
revealed that dissatisfaction among the occupants could be seen from the adjustments that were made to the existing house.
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In a study that examined housing reconstruction in Aceh after the 2004 tsunami, Rahmayati (2016a) discovered that the space
constraints of the house had caused difficulties to the occupants and they had to alter their traditional practices, which were distressing
particularly in a cultural-rich place such as Aceh. In preserving their traditions, Acehnese were forced to modify their house to meet their
needs. This modification involved additional costs, which could have been avoided if the housing donors have provided what has been
promised.

Another study that was conducted on a post-disaster settlement in Cagayan de Oro, in the Philippines also highlighted numerous
modifications made by the villagers, despite the illegality, in order to ease their daily activities. Adjustments were made to fulfil their
spatial needs, economic needs and to achieve certain functional spaces which were not considered in the initial house design (Carrasco,
Ochiai, & Okazaki, 2017).

The above studies had demonstrated that PDH could positively or negatively affect the occupants. While PDH should be better
rebuilt, certain deficiencies in housing had led to modifications which imposed additional psychological and financial burden on the
occupants.

3.0 Methodology

This research employed case study as the basis for research methodology. The study commenced by selecting the case study area,
Kampung Manek Urai Lama, which is located 25km from the Kuala Krai town center. It represents a typical Malay village in rural Kelantan
in a pre-disaster setting, with most houses made of timber. At the point of this study, the total number of reconstructed houses in the
village was 68 units; 48 units were built by the Federal Government through the Public Works Department (JKR), 14 units by various
NGOs, four units by the State Government and two units by the Majlis Agama Islam dan Adat Istiadat Melayu Kelantan.

Houses built by JKR which are of the majority in numbers have been chosen in this study. The numbers of RKB houses could
enhance the selection of modification variations compared to other housing schemes. The housing scheme, which was called Rumah
Kekal Baru (RKB) or New Permanent House, was built on the beneficiaries' own land.

Semi-structured interview was conducted in order to address the first research objective. The required data for this objective were
their experience living in the original house and what were their ways of coping towards the housing adequacy or deficiency. This
interview also allowed the probing of viewpoints and stories related to the objective. To fulfil the second objective, observation was
carried out to explore the common motivations behind every house adaptation.

This study adopted purposive sampling to purposely select houses with adaptations. Unfortunately, the researchers could not
obtain the exact numbers of the modified houses from the authorities (Majlis Daerah Kuala Krai) because the data did not exist. The
exact plot locations were also unidentified. Hence this research also employed snowball sampling technique in order to obtain referrals
from villagers who had modified their houses. A total of 18 respondents agreed to be interviewed. The interview was ceased when the
relevant data had reached saturation.

4.0 Findings and Discussion

RKB could be identified by the distinct beige and blue colours of the exterior walls and the Malaysian Coat of Arms at the entrance door.
These houses were built in reinforced concrete frame and brick walls which contributed to the new appearance of the overall village
setting. The beneficiaries had the option to choose between two types of house design: Type 1 (RKB1) and Type 2 (RKB2). The
descriptions of the two options are summarised in Table 1.

Figures 1(a) and (b) above present the house design of both house types with distinct features: RKB1 is built 2.4m above the ground
while RKB2 is built on the ground level. However, the reasons behind the differences in the house features were unknown. It was unclear
if the provision of stilts was intended to withstand future floods or to exemplify the traditional Malay house design that was built on stilts.
Figure 2 below depicts the organisation of the space in RKB1. It features one staircase, terrace, living and dining area, three bedrooms,
one kitchen, one toilet, and one bathroom. There was only one access door provided.

Table 1. Summary of RKB1 and RKB2

Description RKB1 RKB2
Type On stilts (2.4m above the ground) On the ground
Floor area 667ft2 (62m2) 818 ft2 (76m2)
Spaces Living and dining Living and dining
Three bedrooms Three bedrooms
1 Kitchen 1 Kitchen
1 Toilet 2 Bathrooms
1 Bathroom

229



Hanafi, N.N.H, et.al. / AcE-Bs2021, 9t Asian Conference on Environment-Behaviour Studies, Perdana Kota Bharu, Kelantan, Malaysia, 28-29 Jul 2021, E-BPJ, 6(17), Aug 2021 (pp.227-234)

Fig. 1. (@) RKB Type 1 (RKB1); (b) RKB Type 2 (RKB2.
(Source: Authors)

1 I Tk
BEDROOM 1 § BEDROOM q
{ KITCHEN

LIVING AREA  DINING AREA
ENTRANCE

=

L al

Fig. 2. Floor plan of RKB1
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Figure 3 portrays the floor plan of RKB2 featuring the spaces, namely the living and dining area, three bedrooms, one
kitchen, and two bathrooms. This house design has two access doors.
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Fig. 3. Floor plan of RKB2

4.1 Housing Choice and Physical Adjustments

Firstly, the respondents were asked about the reasons behind their housing choice. 90% of RKB1 occupants expressed that they
purposely chose RKB1 because they recognised that the design could be modified later by enclosing the space underneath the house
to get more rooms for the family. In contrast, occupants of RKB2 responded that they selected the option because it has more extensive
floor area which felt sufficient for living condition. This indicated that the floor area was the primary concern for the house selection.
Those who needed more spaces had considered adding more rooms even before the actual housing construction.

Through observation, numerous physical adjustments were made to the original house designs, which suggested that occupants
had been actively adapting their houses. Most of the modifications could be identified externally. It was also discovered that the physical
adjustment or modifications were made without consulting experts (architect or engineer); hence it was unknown if the existing structural
ability might be affected by the new modifications. This scenario was common in rural Kelantan, where houses were built or modified
without building approval from the local authority (Roosli & Collins, 2016). Additionally, the findings from this study suggested that
physical adaptations were carried out progressively, primarily due to their financial constraints. In rural areas such as in Kuala Krai,
people are already facing challenges in their financial resources (Apurva, Sharareh, & Elnaz, 2020; Kotani et al., 2020), hence
adjustments that were made to the house are genuinely due to their basic needs rather than for self-identity or image. This study
discovered at least three major motivations behind every house adaptation Kampung Manek Urai Lama. These concerns have been
categorised into spatial needs, functional affordances, and economic affordances, and are discussed below:
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4.1.1 Spatial needs

The spatial need was found to be the most frequent reason for house modifications in RKB1. The investments were predominantly
influenced by the size of the household, where it is common in Kelantan to have extended family living together under one roof. It was
learned that the space underneath the house, although only 2.4m height, was perceived as an opportunity to fulfil their needs. 90% of
RKB1 occupants had enclosed the space with a brick wall and had constructed several rooms on the ground. The one-story house that
was built on stilts had become a 2-story house. Figures 4 (a) and (b) below illustrate examples of the adjustments that have been made
to the spaces on the ground. 10% of RKB1 occupants have planned to undertake similar adjustments when they can afford to.

H

I

RSN 4

Fig. 4. (a)& (b) Example 1 of RKB1 modification; (b) Example 2 of RKB1 modification.
(Source: Authors)

4.1.2 Functional affordances

Functional affordances in this study mainly denote the adaptation carried out by the occupants in order for a space to be suited to serve
its purpose well. By improving certain housing attributes, they were able to minimise interruptions in their living norms which were caused
by the weaknesses of the initial house design. The most frequent adaptations were evident in RKB2, where a porch was constructed at
the front part of the house. Functionally, it was accomplished as a weather protection for vehicles and for clothes drying. Several
households had created sitting areas at the porch to receive guests, especially the unfamiliar ones, as per shown in Figures 5 (a) and
(b) below. Inherently, the porch could represent an anjung, a covered exterior space that was generally found in traditional Malay houses
as segregation between the semi-private area (anjung) and private areas (the main house). Interestingly, the interviews for this study
were also undertaken at the porch. This provision indicated that intrinsic values of Malay culture still persisted regardless of the housing
condition.

(@) (b)
Fig. 5. (a)Example 1 of RKB1 modification; (b) Example 2 of RKB1 modification.
(Source: Authors)

Apart from that, the occupants in RKB1 had also made adjustments to minimise difficulties in their routines. RKB1 is characterised
by one staircase that leads to one access door. The absence of secondary door in the initial house design had caused inconveniences
therefore they had constructed additional spaces on the ground level with additional access door, as shown in Figure 4(b) in previous
section. In this regard, an internal staircase was also added to improve internal circulation. Figure 5 below illustrates an example of
adjustments made to a RKB1 in order to afford conveniences in their daily activities, where an internal staircase was constructed to
connect the 15t floor level of the existing house and the newly constructed spaces on the ground level.

Additionally, 80% of the occupants in RKB1 mentioned that they had constructed an additional toilet and bathroom at the back of the
house. They perceived the separation of toilet and bathroom as practical since, as Muslims, they can perform ablution in the bathroom
and away from the water closets. Besides, most villagers were still washing clothes by hand, and this was done in the bathroom.
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Fig. 5. Example of new additional spaces constructed in RKB1

4.1.3 Economic affordances

Economic affordances refer to the adaptations by which the occupants had conducted in order to fulfil economic benefits. This study
revealed that 50% of the occupants had constructed stalls that were attached to their house so as to accommodate home-based
business, and had extended the kitchen for food production business. The purpose of the adaptations is to continue their pre-flood
business; it is a common scenario in Kelantan to conduct business at home. Figures 7(a) and 7(b) below portray an example of this
adaptation where the occupants have constructed structures that are attached to the existing house. This suggested that the occupants
had attempted to resume their pre-flood activities and to re-establish a familiar environment by conducting income-generating activities
at home. This finding corresponded with He et al. (2019) which underlined the importance of a familiar living mode in supporting post-
disaster recovery. The adaptation in regards to their livelihood could also imply their coping strategies as per discovered in a study by
Sina, Chang-Richards, Wilkinson, & Potangaroa (2019).
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Fig. 7(a) Example of attached structures in RKB2; (b) lllustration of new stall in RKB2

The above motivations had justified how occupants in the post-flood housing reconstruction in Kampung Manek Urai Lama had
responded to their respective donated house and had transformed it into a space that supported their overall needs in order to maintain
normal functioning. The analysis suggested that the space adjustments were direct translation of their daily activities, cultural and
traditional values.

4.0 Conclusion and Recommendations

The foregoing findings demonstrated that the community had attempted to recreate pre-disaster environment in the current post-disaster
setting. Their values and traditions persisted regardless of the house condition. It was apparent that the housing reconstruction in
Kampung Manek Urai Lama had missed the opportunity to support immediate post-disaster recovery as the house design did not
consider specific housing attributes, local traditions and living norms. These shortcomings had imposed further challenges and difficulties
to the occupants, and were discovered to be the major reasons for housing adaptations and modification.

The analysis has highlighted that there is a need to improve the current PDH scheme in Malaysia. A complete and precise context
to understand the victims of a disaster is integral in providing planning for post-disaster housing. This study also emphasised the
significance of evaluating PDH projects, ignoring which, similar problems may reoccur in the next project. After all, a house in a disaster
setting is not only about providing shelter, but it should be able to accommodate longer-term disaster recovery for the community at
large.

This research has been carried out based on a one-time data collection. Studies that have been conducted later than this current
research might generate different results, in the view that human behaviour, financial resources and other factors may evolve over time.
As a suggestion for future research, assessment may be conducted within multiple periods of occupancy since longitudinal study might
reveal other adaptations that have not occurred during the current study. Research including intervention in the housing design such as
a flexible design or an adaptable design, could be helpful in the future planning for PDH.
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The findings of this research established that building donors should not disregard the actual needs and traditions of disaster victims. It
is essential to learn from this outcome to develop better strategies in PDH project. When the actual shortcomings of the housing had
been identified, it would be viable to create appropriate solutions. The specific contribution of this study could facilitate the related parties
in post-disaster planning and recovery including the Government as the building actors and donors, academics as the potentials in
research development, and consultants in managing the project on-site.
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