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Community resilience in facing floods is largely determined by people’s ability to adapt to the flood itself. Normal-
ly, people do not live in disaster-prone areas; however, in Kemaman, Terengganu, Malaysia and Padang City, West
Sumatra, Indonesia, people continue to live in flood-prone areas. This paper aims to discuss the community's
response to flood disasters and analyse the level of resilience, the relationship between education level and com-
munity resilience and adaptation to floods in Kemaman and Padang. This study uses a quantitative method with
a survey study design. The research sample was determined using the Krejcie and Morgan table with a random
sampling technique. Data collection tools included questionnaires and data collection techniques such as field
observations and interviews, and data were analysed using simple linear regression. The findings of the study in-
dicate that the community responds quickly and with great initiative in dealing with floods. The level of community
resilience is relatively high, while the relationship between resilience and education level is not significant. Adap-
tation strategies carried out include raising the foundations of the house, making an attic in the house, making a
floating raft house and strengthening cooperation in maintaining the cleanliness of the river and drainage. This
study has implications for the formulation of community-based disaster mitigation policies and the planning of
settlements that are more resilient to disasters. Further research can explore other socioeconomic factors that
contribute to community resilience in dealing with floods.
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Introduction

Floods are very destructive in all aspects of life and can
cause loss of life, damage property and impact pub-
lic healt (Wahyudin et al., 2024). In Malaysia and Indo-
nesia, floods are a frequent occurrence. High rainfall
can cause rivers to overflow and trigger flooding (Poff,
2002). The impacts include material losses, impacts on
public health and disruption of basic needs (Nakoe and
Lalu, 2022; Rosmadi et al., 2023).

The floods that hit Kemaman caused property dam-
age and losses to the community. Several areas in
Kemaman were cut off from clean water supplies and
basic necessities due to flooding that closed the main
route to the city. Based on data from the Secretariat of
the Terengganu State Disaster Management Authori-
ty, in 2022, 30,316 people were affected, and in 2023,
1880 people (APM Kemaman, 2024). Padang is also a
flood-prone area; in 2022, around 1,000 victims were
recorded. In 2023, the number of victims was around
600. Floods hit almost all areas in Padang (Nurpasari
and Febriamansyah, 2020). Several buildings were sub-
merged in floodwaters to a depth of 1-1.5 m (Sandrina
et al. 2023). In several other areas in Padang, such as
Lubuk Begalung, Padang Utara, Padang Selatan, Pa-
dang Timur, Koto Tangah and Nanggalo (Hendra and
Muhammad, 2024) floods reached a depth of 60 cm.
When prolonged heavy rainfall is accompanied by high
tides, natural and artificial drainage systems are una-
ble to accommodate or drain large amounts of water
quickly, resulting in waterlogging or even flooding in
residential areas, roads and other areas (Prawati et al.,
2022).

To reduce the risk of flooding, it is necessary to increase
knowledge about preparedness (Hildayanto, 2020).
Preparedness is one of the disaster management pro-
cesses and increasing preparedness is an important
element in proactive disaster risk reduction activities
implemented before a disaster occurs (Ferianto and
Hidayati, 2019). Understanding preparedness is need-
ed for people living in disaster areas to reduce various
impacts, both material and non-material (Sandrina et
al.,, 2023). Many factors influence preparedness, one of
which is community resilience (Carmen et al., 2022).
Resilience is the ability of a community to build, main-
tain or regain the level of community capacity that fac-
es difficulties and challenges when a disaster occurs
(Lwin et al., 2020; Satria and Sari, 2017). Resilience
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produces and maintains a positive attitude to develop-
ing a community preparedness approach. Individuals
can derive meaning from life and use their previous
knowledge and experiences to prepare themselves
for adversity such as disasters, appropriately (Kamh
and Khalifa, 2016). The use of positive and appropri-
ate strategies can address problems, handle emotional
stress and overcome difficulties well, thereby increas-
ing community resilience to flooding (Chen et al., 2024).
Empirical evidence shows that people tend to stay in
disaster areas even though environmental conditions
are unfavourable, so an understanding of prepared-
ness and resilience is needed for the community (Bott
and Braun, 2019). Therefore, disaster preparedness
can be influenced by community resilience (Guo and
Sim, 2020). Resilient communities can change the
environment through deliberate collective action, and
thus require communities to cope with and learn from
difficulties effectively (Chen et al., 2024).

Research (Nguimalet, 2018) revealed that a person’s
resilience and experience of disasters determine what
actions will be taken when a disaster occurs based on
previous knowledge or experience. According to other
research (Curtis et al.,, 2024), communities that have
resilience and have experienced disasters can help
the community conduct disaster preparedness sim-
ulations. Thus, it can be seen that victims of natural
disasters who have resilience can reduce psycholog-
ical problems and ensure positive mental health for
themselves (Irasanti et al., 2023; Md. Akhir et al., 2021).
Realising that this flood disaster is not something to
be taken lightly, public awareness is needed so that
people can focus on steps to reduce the dangers of
flooding. In addition, the condition of the community
that does not have strong resilience because it cannot
adapt to the existing flood conditions renders them un-
able to help themselves when a disaster occurs. There-
fore, it is necessary to conduct research that aims to
analyse the community’s response to flood disasters,
the level of community resilience, the relationship be-
tween education levels and the level of community re-
silience in dealing with flood disasters and community
strategies for adapting to flood disasters. Focusing on
aspects of social resilience and adaptation, this study
is expected to identify community strategies for dea-
ling with floods, so that it can be a future reference and
consideration for the government or policymakers and
communities experiencing similar disasters.
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Methods

Research design and procedures

This study uses quantitative descriptive and inferential
methods. Research objectives 1, 2 and 4 are descrip-
tive quantitative research. Research objective number
3 seeks the effect of variable X on variable Y using the
inferential method and is analysed with simple linear
regression. Variable X is education and variable Y is the
level of resilience. Data were collected using question-
naires, observations and interviews.

Population and sampling

The population of this study was the entire community af-
fected by the flood in Kemaman as many as 226,400 peo-
ple, and in Padang as many as 942,938 people. The sam-
ple was taken using the probability sampling technique
with the simple random sampling method, based on the
Krejcie and Morgan table. With a confidence level of 95%
and a margin of error of 5%, 384 respondents were recruit-
ed from each city, giving a total sample size of 768 people.

The Krejcie and Morgan table (Krejcie and Morgan,
1970) was used to determine a representative sample
size based on the population size. This table is used in
quantitative research with large populations and prob-
ability sampling techniques. The main criteria used in
this table are as follows:

Table 1. Sample size (Krejcie and Morgan, 1970)

Population (N) Sample (S)
100 80
200 132
500 217
1000 278
5000 358
10,000 370
100,000 384

The inclusion criteria in the sampling were: (1) Commu-
nities that have experienced the impact of flooding in the
last five years, (2) A minimum age of 18 years and (3)
Willingness to provide information voluntarily. The exclu-
sion criteria were: (1) Individuals who experienced cogni-
tive disorders that prevented them from completing the
questionnaire and (2) Individuals who had moved away
from the affected area before the data were collected.

®
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Research instruments

The research instrument is a structured questionnaire
developed based on the theory of community resilience.
Each item in the questionnaire was measured using a
5-point Likert scale (1 = strongly disagree, 5 = strongly
agree). Validity and reliability of the research instruments.
The validity of this research instrument was tested us-
ing the Pearson product-moment correlation analysis,
with valid criteria if the calculated r-value> r table a
degree of freedom (df) = n - 2, with a probability level
of error of 0.05. The validity test was conducted on 100
respondents. Thus, r table:

df=(N-2)=100-2=98 m

With a probability of 5%, the r table obtained is 0.197.
With a probability of 5%, the r table obtained is 0.197.

1 Validity test

Table 2. Validity test

Item No. r count r table information
1. 0.575 0.197 Valid
2 0.439 0.197 Valid
3. 0.684 0.197 Valid
4 0.547 0.197 Valid
5 0.611 0.197 Valid

Based on the results of the test of the validity of the
calculation of the question items, all the question items
for the education variable were declared valid and suit-
able for use.

2 Reliability test

Table 3. Reliability test

Frequentist Scale Reliability Statistics

95% Cl
Coefficient Estimate = Std. Error Lower Upper
Coefficient a 0.715 0.049 0.619 0.811

Based on the calculation of the reliability test, the
question items meet the high-reliability criteria with a
score of 0.715. The reliability test was conducted us-
ing Cronbach’s Alpha method, with the reliability value
considered high if a. > 0.70.
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Data analysis

Research objectives 1, 2 and 4 were analysed using
quantitative descriptive statistics. Objective number 3
was analysed using simple linear regression.

Results and Discussion

Based on the sociodemographic data, the participants
in this study in Padang City were mostly aged 31-35
years and in Kemaman the age range was 36-45 years.
These data show that residents living in flood-prone
areas are mostly younger age groups who still have
the strong physical abilities needed to survive living in
flood-prone areas (Bukvic et al., 2018).

Community response to flooding

Based on the analysis of the flood data that hit Ke-
maman and Padang, it can be seen that the commu-
nity's response to the flood was fast and showed great
initiative. The community’s response to the flood in-
cluded several important steps that were carried out
independently before any outside assistance, either
from the government or the private sector. These steps
included moving goods and electronic equipment and
evacuating children and older adults to a safer place
(attic). These actions reflect both independence and to-
getherness in facing disasters. In addition, good coordi-
nation with local community leaders and active partici-
pation in routine meetings indicate that the community
has a strong internal support system and is ready to
deal with emergencies efficiently. Coordination by
community leaders and village heads in the evacuation
process and community participation in routine meet-
ings in the village also strengthened the flood support
system. Community participation and communication
in routine activities such as neighbourhood or village
meetings had a direct impact on community prepared-
ness and response to disasters. Community responses
in dealing with floods can be seen from:

a The level of community participation in reqular meetings

The following community participation in regular meet-
ings in Padang and Kemaman.

The results of data processing on the level of partic-
ipation in routine community meetings showed that
the highest score in Padang was 253, which indicates
a moderate level of participation in the meeting, and
the lowest score was 20, which is included in the low
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Table 4. Level of community participation in regular meetings

Padang Kemaman
Variables
Frequency Percentage Frequency Percentage

High 62 16.1 157 40.89
participation
Moderate 253 65.9 67 17.45
participation
Low 20 52 5 1.30
participation
No 49 12.8 155 41.67

participation

participation category. Meanwhile, in Kemaman, the
highest score was 157, which indicates a high level of
participation in the meeting, and the lowest score was
5, which is also included in the low participation cate-
gory. The high vulnerability in Kemaman was due to
a lack of coordination between stakeholders. This was
the main obstacle that caused delays in the evacuation
process and distribution of aid to the affected areas.
This was also driven by low community attendance at
routine meetings in the area to address flooding prob-
lems, a lack of coordination between RT and RW, no
collective efforts in cleaning drainage and community
passivity in disaster preparedness, especially in pre-
paring food and medicine for emergencies.

b Time taken for water to recede

During the flood disaster in Padang and Kemaman, the
water took a relatively long time to recede, with an av-
erage of 12-24 hours. The data can be seen from the
following data processing results:

Fig 1. Length of the low tide time
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The time required for floodwaters to recede can vary
significantly depending on factors such as rainfall in-
tensity, drainage capacity and topography. Floodwaters
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start to recede within 12 to 24 hours for Padang and Ke-
maman. In some areas with inadequate drainage sys-
tems and flatter topography, floodwaters take longer
and sometimes take several days to fully recede. In
Padang, flooding usually occurs in Parak Jambu and
Lubuk Buaya, while in Kemaman it occurs in Chukai,
Air Putih, Kijal and Kemasik.

In addition, during a flood, the average water level in
Padang reaches an adult’'s knees, while in Kemaman
the water level reaches an adult’s waist. Such flood-
water levels can cause extensive damage, including
damage to buildings, loss of property and danger to life
(Maranzoni and D'Oria, 2023).

Resilience level in Padang and Kemaman

The level of community resilience in Padang and Ke-
maman is seen from several aspects such as health
and social unity and disaster preparedness.

Fig 2. Health
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Health is a variable that is categorised as very high in
Padang and Kemaman. Many people are affected by
diseases due to flooding. This condition is caused by
poor environmental hygiene and a lack of drainage.
Several variables that are categorised as moderate
are access to the nearest health facilities, the ability
of the health service system to handle floods and the
functioning of health facilities during disasters. These
variables require efforts such as improving the acces-
sibility of health facilities and the readiness of medical
personnel to increase community resilience in dealing
with floods.

Social cohesion and disaster preparedness are two
keywords in building community resilience (Plough et
al., 2013). Social cohesion refers to the level of solidar-
ity and connectedness between community members,
while disaster preparedness is an effort to minimise
risk through planning and preventive actions. When
communities have a strong sense of kinship and mu-
tual trust, they tend to share information and act col-
lectively in the face of disasters (Drury, 2012). These
variables require increased efforts, such as providing
material and non-material assistance to disaster-af-
fected communities and village governments to facil-
itate the need for evacuation sites in the form of ex-
isting permanent government buildings that meet the
criteria for evacuation sites.

Relationship between education level and
community resilience level in facing flood
disasters

Based on data analysis using simple linear regression,
no influence was found between education level and
flood disaster resilience in Padang City and Kemaman
City. The absence of this influence can be seen from its
significance of >0.05, which is 0.257 with the magni-
tude of the influence between resilience and education
of (0.021). This shows that several flood disasters in
Padang City and Kemaman City were not accompanied
by community resilience derived from various levels of
education. The data also prove that community educa-
tion in cities does not affect flood resilience.

Research conducted in Padang and Kemaman shows
no significant influence between education levels and
flood resilience levels. This result is based on the data
analysis of the influence coefficient between the two
variables. In Padang, an influence coefficient of 0.021
was obtained with a significance value of 0.257. This
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shows that the influence between education level and
resilience level is very weak and not statistically sig-
nificant. Education level does not have a significant
influence on the ability of individuals or communities
to deal with post-flood recovery. In Kemaman, an in-
fluence coefficient of -0.020 was found with a signifi-
cance value of 0.150. This means that education is also
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not the main determining factor in flood resilience in
Kemaman. The results of this study indicate that oth-
er factors have a greater influence on flood resilience
than education. These factors include participation in
a community, social capital, health, social unity and
disaster preparedness. For more details, see Tables 5
and 6.

Table 5. The effect of education level on the resilience level in Padang City

Model Sum of the squares df Mean square F Sig.
Regression 0.123 1 0.123 1.288 0.257(a)
1 Residual 36.234 378 0.096
Total 36.357 379
Table 6. Coefficients(a)
Model Unstandardised Coefficients Standardised Coefficients t Sig.
B Std. error Beta B Std. error
: (Constant) 4.369 0.081 54.228 0.000
Pendidikan 0.021 0.018 0.058 1,135 0.257
Table 7. The influence of education level on the resilience level in Kemaman city
Model Sum of the squares df Mean square F Sig.
Regression 0.099 1 0.099 2.083 0.150(a)
1 Residual 17.955 376 0.048
Total 18.054 377
Table 8. Coefficients(a)
Model Unstandardised Coefficients Standardised Coefficients t Sig.
B Std. error Beta B Std. error
: (Constant) 3.845 0.064 60.498 0.000
Pendidikan -0.020 0.014 -0.074 -1.443 0.150

Community adaptation to floods

Adaptation may initially be a spontaneous community
response to an event (Wilson and Gilbert, 2008). This
response can be scaled up over time depending on
the duration and size of the event. According to mod-
ern disaster risk reduction measures to address haz-
ards, some recommended steps to adapt to extreme
climate events and build resilience include measures
for protection (preparedness, mitigation, prediction and

early warning) and for recovery (impact assessment,
response, recovery and reconstruction) (Handayani
and Kurniadi, 2022). Adaptation to floods requires
strategies to survive and adjust to recurring disaster
risks (Wilby and Keenan, 2012). Based on various in-
dicators that have been analysed between Padang and
Kemaman, communities in the two areas show differ-
ent responses to flood risk. Efforts made by commu-
nities in physical adaptation are mostly carried out at
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the household level, specifically for Kemnaman and Pa-
dang. Some people choose to raise the foundation of
their houses by a few cm to 1 metre from the ground
surface. One of the purposes of raising the foundation
of ahouse is to prevent water from entering the house,
so it is effective if the surface of the floodwater is lower
than the front of the house (Dewa and Makoka, 2023).

The form of adaptive actions taken by the community
in the research location is largely determined by eco-
nomic considerations (Marfai and Sekaranom, 2015).
The cost of raising houses and building embankments
is considered relatively cheap by the community in
Kemaman; therefore, this action is the most common
choice taken by the community in dealing with flood
conditions in their area. In contrast, building additional
floors in the house is considered more expensive be-
cause it entails a very large cost. This also encourages
people to build houses that are mostly made of wood
(Mabrouk and Haoying, 2023). The community in a
community is the first to respond to a disaster, so it is
necessary to build resilience and prepare and empow-
er the community through the implementation of flood
risk reduction during and after the flood (Chen et al.,
2024). Furthermore, communities need to strengthen
their disaster resilience through better communica-
tion, cross-community cooperation and protection in
the event of a disaster (Sardi and Razak, 2019).

In addition to physical adaptation, several forms of
non-physical adaptation were identified through in-
depth interviews. Some local communities have devel-
oped a collective work system called ‘gotong royong’,
which involves cleaning the rivers and drainage chan-
nels around settlements (Mussadun et al., 2019). This
is one of the main actions at the community level to
prevent or minimise flooding. Non-physical adaptation
measures were also identified in terms of post-disas-
ter recovery (Shah et al.,, 2023). These measures in-
clude reusing undamaged materials, especially wood
and plastic, as building materials and repairing materi-
als that are still useful, especially household applianc-
es. To finance repairs, some people obtained loans or
borrowed money from relatives. With additional funds,
they were able to buy new materials and hire work-
ers, which allowed reconstruction to be carried out and
completed more quickly. Community skills in adapting
and solving problems will develop and their confidence
in flood disaster mitigation and ability to face flood dis-
asters will increase (Akhir et al., 2021).
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Fig 4. Floating raft house in the Kemaman district

The driving factor in building community resilience
after a disaster is gratitude, because the community
and government provide a great deal of assistance and
direct concern to disaster victims, starting by provid-
ing life insurance assistance and other logistical assis-
tance. According to Hakim et al., (2023), social support
is the presence of certain people who personally advise,
encourage, direct and show a way out when someone
encounters problems and obstacles in carrying out an
activity. Social support is very important to understand
because it becomes very valuable when someone is
experiencing problems, so people need someone close
to them who can be trusted to help them overcome
these problems (Jacinto et al., 2023).

Implications of the study

The implications of the results of this study can be
used by the government in formulating more effective
policies to reduce disaster risk, including increasing
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community involvement in safer spatial planning. In
addition, communities and non-governmental or-
ganisations can also use the results of this study to
strengthen flood awareness and preparedness through
community-based training and adaptation strategies.
From a policy perspective, this study emphasises the
importance of integrating digital technology into disas-
ter mitigation, especially in early warning systems and
disaster education.

In the context of digital technology use, this study high-
lights how social media and digital systems play a role
in increasing social resilience to floods. Social media
platforms such as Facebook and WhatsApp are used
to disseminate emergency information, accelerate aid
coordination and increase public awareness of flood
preparedness. Therefore, policies that support the use
of digital technology in disaster education, early warn-
ing systems and post-disaster health services need to
be developed continuously so that communities can be
more resilient in facing future disaster threats.

Limitations and Recommendations

This study has several limitations. First, the study was
limited to Kemaman, Terengganu and Padang City, so
the results cannot be generalised to other areas with
different geographical and social conditions. Second,
the data collection methods used, such as question-
naires and interviews, may have limitations in terms of
respondent subjectivity and potential bias in answering
questions.

Based on these limitations, there are several recom-
mendations for further research. First, comparative
studies need to be conducted in various regions with
different social and geographical characteristics to un-
derstand broader and more diverse community adap-
tation patterns. Second, it is suggested that the use of
mixed-methods research that combines quantitative
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