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Abstract Community disaster resilience is very important for the City of Padang, where floods 
occur almost every year. The city is also now at the peak of the Sunda Megathrust cycle, which 
could cause a tsunami in the near future. This study aims to assess and compare community 
resilience to different types of natural disasters that cause either shocks or stresses. Data were 
collected through the distribution of questionnaires to 150 respondents and field observations. 
The analysis employed a quantitative approach to assess community disaster resilience based 
on social, community capacity, economic, and infrastructure indices. The highest values for 
the social dimension were found in both floods and tsunamis, scoring equally at 0.73, indicating 
high resilience. In contrast, the lowest values for the economic dimension were observed in 
floods (0.35) and tsunamis (0.32), indicating low resilience. A significant difference was noted 
in the community capacity dimension, with a resilience value of 0.50 for floods and 0.34 for 
tsunamis, indicating moderate and low resilience, respectively. The results of this analysis 
suggest that the community is more prepared to face floods, as evidenced by higher values in 
the community capacity and economic dimensions compared to tsunamis. Therefore, 
interventions to increase community resilience are needed. This study recommends the need 
for an integrative and comprehensive approach, beyond existing efforts, in increasing 
community resilience related to floods and tsunamis. 
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1. INTRODUCTION 

 
The increasing frequency and intensity of natural disasters are a big threat to livelihood, 

community, and infrastructure (Khan et al., 2022). The primary focus of disaster risk reduction 
has shifted towards the development of community resilience, rather than mere vulnerability 
reduction (Mayunga, 2007). Disaster resilience is grouped based on the type of disaster (natural, 
non-natural, and social) and the type of disturbance caused (shocks and stresses) (Handayani 
et al., 2022). Shocks are defined as rapid, sudden, and unpredictable changes (Setiadi & 
Wulandari, 2016), while stresses are defined as cumulative and continuous occurrences (Jones 
et al., 2010). Floods are the most common type of disaster globally, with 3,254 cases that led 
to 104,614 deaths over the past 20 years (UNDRR, 2020). Some examples of relatively rare 
disasters are earthquakes and tsunamis, with 552 recorded cases (UNDRR, 2020). However, 
tsunamis are 16 times more deadly than earthquakes (Moreno et al., 2019). A tsunami in the 
Indian Ocean in 2004 caused 222,570 deaths, with the highest number of victims identified in 
Indonesia at 165,708 people (UNDRR, 2020). The trend of loss of human life and damage to 
property shows that our society is not sufficiently resilient to natural disasters. (Mayunga, 
2007). 

One way to deal with shocks and stresses caused by disasters is by building community 
resilience capacity (Javadpoor et al., 2021). As a global commitment, the Sendai Framework 
for Disaster Risk Reduction (SFDRR) states that building a disaster-resilient society is a key 
goal for 2015–2030 (Aksha & Emrich, 2020). In principle, building community resilience 
requires population groups that can better deal with shocks and pressures in a systematic way 
(Mavhura et al., 2021). Resilient communities will experience less damage and tend to recover 
quickly from disasters (Orencio & Fujii, 2013). The assessment of community resilience is a 
fundamental and important step to reduce disaster risk and facilitate better preparation for 
disaster resilience (Cutter, 2016; Sharifi, 2016;  Javadpoor et al., 2021; Martin et al., 2021). 
This step will uncover weakness points in the community (Ali & George, 2022; Kirmayer et 
al., 2009), which is key information in the development of proper strategies and policies for a 
specific region (Moghadas et al., 2019). Local governments can play a key role and contribute 
to making an area disaster resilient in many ways because they are rooted at the area where 
disasters occur (Malalgoda et al., 2013). A more cooperative and inclusive planning practice 
should be established to enhance community resilience (Zhang et al., 2019). Indeed, the level 
of disaster risk knowledge at the household level is a critical factor to make the approach work 
at the ground level (Rahman et al., 2021)  

Based on its geographical, geological, and demographical characteristics, Padang can be 
categorized as a disaster-prone area in Indonesia (Rachmawati et al., 2018). Floods are the most 
commonly occurring disaster in Padang. A total of 111 flood events, which account for 45% 
of total disaster events in the city, occurred in 2016-2021 (BPBD Kota Padang, 2021). Floods 
are caused by the high rainfall volume, the high number of rivers passing through the city, and 
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tides (Ikhvan & Mera, 2021). In addition, frequent Megathrust earthquakes affect community 
livelihood. Padang is directly opposite the Mentawai segment of the Sunda subduction zone 
(Tanjung et al., 2018). An 8.9 Mw megathrust earthquake was reported in a Sumatran 
subduction zone in 1833 (Wilkinson et al., 2012), which further led to a tsunami in Padang that 
same year (BPBD Kota Padang, 2021). Paleoseismic data showed that major earthquakes 
reoccurred every 200 to 240 years along the adjacent parts of the Sunda Megathrust (Borrero 
et al., 2006), which means the peak of the cycle is happening at present. Almost 80% of 
buildings and infrastructures in Padang are located in the sloped center of the city (Oktiari & 
Manurung, 2010).  

Researchers have attempted to assess the level of community resilience to various types of 
natural disasters belonging to the stress group, such as floods (S. Qasim et al., 2016 ; M. M. 
Haque et al., 2022) and hurricanes (Uddin et al., 2020), as well as those in the shock group, 
including tsunamis (Moreno et al., 2019) and drought (Amirzadeh & Barakpour, 2021). Even 
though methods to assess disaster resilience have been developed and they utilize relatively 
similar criteria, the sub-criteria and resilience indicators might need to be adjusted according 
to each country and disaster type (Kusumastuti et al., 2014). Resilience to a type of hazard does 
not indicate resilience to other types of disaster (Sharifi, 2016). In this study, we aim to assess 
and compare community resilience to different types of natural disasters that cause either 
shocks and stresses. 

Particularly in Padang, there has never been any research on disaster resilience at the 
community level. Thus far, disaster-related research in the city has been focused more on 
studying tsunami evacuation sites (Muhammad et al., 2017; Tanjung et al., 2018 ), tsunami 
risks (Muhammad et al., 2016;  Oktiari & Manurung, 2010), and flood evaluation in watersheds 
(Nurpasari & Febriamansyah, 2020; Driptufany et al., 2021). Therefore, we conducted this 
research to assess community resilience level in dealing with floods and tsunamis in Padang. 
We expect this research can assist local governments in formulating planning guidelines and 
policies and as a reference for other cities with similar geographic, disaster, and social 
characteristics. 

 

2. RESILIENCE AND COMMUNITY DISASTER RESILIENCE 
 

2.1 Resilience 

The term resilience originates from the Latin verb “resilientem”, which means to rebound or 
recoil (Qasim et al., 2016). The concept of "resilience" was first introduced in the field of 
ecology by Holling (1973), and after comparing the differences between durability and stability, 
resilience was distinguished into engineering resilience and ecological resilience (Holling, 
1996) in 1996 (You et al., 2022). After more than 40 years of development, the resilience 
concept has been extended from natural ecological contexts to human ecological contexts, and 
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it has progressively evolved from engineering resilience and ecological resilience to social-
ecological resilience (Holling, 1973; You et al., 2022). However, the social-ecological 
resilience concept has been criticized for relying too heavily on natural science-based 
behavioural assumptions that may not necessarily be true for the resilience of human systems 
(Amirzadeh & Barakpour, 2021; Hastrup, 2009). In the context of urban resilience, the ability 
to recover is not as simple as the ability to reclaim balance in overcoming disturbances 
(Handayani et al., 2019).  

The concept of resilience is multi-scalar (regional, community, and individual) (Buikstra et 
al., 2010; Wilson, 2012; Zaman & Raihan, 2023), and has multiple facets (collaborative and 
cultural) (Matarrita-Cascante et al., 2017; Rotarangi & Stephenson, 2014; Zaman & Raihan, 
2023). Therefore, it's crucial to formulate distinct characteristics within the literature in 
accordance with the nature and scope of the research (Zaman & Raihan, 2023). This study 
focuses on the community scale within the context of resilience. Communities are identified as 
key actors in shaping urban system resilience (Joerin et al., 2012). Although various definitions 
of communities exist in the literature, they are generally classified as entities within 
geographical boundaries and emerge through cooperation related to shock events or pressures. 
In this study, a community is defined as "a group of individuals with diverse characteristics, 
connected through social bonds, sharing similar views, engaged in collective actions, and 
within the same geographical boundaries (Tariq et al., 2021)". Community-level resilience is 
crucial as it can reduce the risk of disasters occurring (Ardinugroho & Handayani, 2020). 
Various disciplines such as environmental science, engineering, psychology, sociology, and 
economics incorporate various concepts, models, and theoretical frameworks into community 
resilience against natural disasters (Zaman & Raihan, 2023). Norris et al., (2008) proposed that 
the definition of resilience can be operationalized differently based on the level of analysis and 
the purpose of the resilience assessment process. In this study, resilience is viewed as the 
community's ability to face natural disasters. 

 
2.2 Community Disaster Resilience 

Community Disaster Resilience is an evolving sub-field of resilience (Javadpoor et al., 2021). 
The theoretical foundation of community resilience to natural disasters emerges from the 
broader literature on socio-ecological resilience (Zaman & Raihan, 2023). Various authors' 
work highlights the relevance of resilience within a socio-ecological system where the 
community responds to disturbances or disasters in the natural environment (Joerin et al., 2012). 
In this study, we adopt the definition of community disaster resilience according to Mayunga, 
2007, which refers to the community's ability to anticipate, prepare for, respond to, and quickly 
recover from disaster impacts. This encompasses not only the speed of recovery but also the 
extent of their capacity to learn, cope, or adapt to disasters. Among disaster experts, there is 
consensus that the initial steps toward community disaster resilience should focus on 
understanding how it can be measured and operationalized (Asadzadeh et al., 2017). 

Community Disaster Resilience can be seen as a complex multidimensional phenomenon 
with various perspectives (Tariq et al., 2021). Mayunga, 2007, proposed the Community 
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Disaster Resilience Index (CDRi) to assess community resilience. This approach consists of 
the social, economic, human, physical, and natural dimensions. Additionally, Cutter et al., 2008, 
developed the Disaster Resilience of Place Model (DROP), designed to enhance comparative 
disaster resilience assessment at the local or community level. This model incorporates 
ecological, social, economic, institutional, infrastructural, and community competence 
dimensions. Subsequently, Cutter et al., 2014, conceptualized the Baseline Resilience Index 
for Communities (BRIC) framework based on DROP, with the exception of the ecological 
dimension. Joerin et al., 2012, further employed the Climate-related Disaster Community 
Resilience Framework (CDCRF) to quantitatively understand whether disaster-affected 
households take adaptive actions to enhance their resilience in response to disasters. This 
framework includes physical, social, and economic dimensions. Furthermore, Kusumastuti et 
al., 2014, developed a disaster resilience framework by comparing preparedness and 
vulnerability (exposure to disasters) to maximize preparedness potential and minimize 
vulnerability. Previous research frameworks have generally highlighted similar dimensions of 
resilience, including social, economic, physical/infrastructure, and human/community 
competency dimensions.  

Various frameworks have been developed, indicating a diverse range of components that can 
be employed (Tariq et al., 2021). One of these frameworks was developed by Kusumastuti et 
al., 2014, where assessing disaster resilience in Indonesia requires considering the dimensions 
of social, community capacity, economic, and infrastructure. Hence, these dimensions were 
incorporated into this study. First, the social dimension was selected due to its close connection 
to the community, encompassing both individuals and groups, with community members being 
directly impacted by disasters (Indrasari & Rudiarto, 2020). Second, in order to highlight its 
significance, the community capacity dimension was examined as a distinct component, 
although it maintains ties to the social dimension (Javadpoor et al., 2021). Community capacity 
is linked to the extent of the community's comprehension of disaster risks and management 
within the region (Kusumastuti et al., 2014). Third, the economic dimension pertains to a 
household's ability to generate sufficient income for sustenance (Qasim et al., 2016). A resilient 
community typically consists of individuals with stable employment and diverse income 
sources, contributing to a robust and consistent economic foundation (M. M. Haque et al., 
2022). The fourth and final dimension explored in this study is infrastructure, which 
encompasses housing and crucial infrastructural elements. 

Several studies have also developed methods for assessing community resilience. For 
instance, Orencio & Fujii (2013) proposed an approach to measure disaster resilience in the 
Philippines. They utilized the Analytic Hierarchy Process (AHP) to synthesize national-level 
disaster resilience components. On the other hand, Moreno et al., (2019) conducted qualitative 
research involving semi-structured interviews, observations, informal conversations, 
documentary and social media reviews, to explore community resilience capacity and resources 
for disaster response through an inductive thematic analysis approach. In contrast, Qiang et al., 
(2020) took a different approach by measuring community resilience using remote sensing 
technology through "night-time light" satellite imagery. Additionally, Niazi et al., (2022) 
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introduced a psychological resilience index for children, where their framework incorporated 
three aspects to gauge psychological resilience in children: mental health, attitudes, and 
awareness. Hence, various studies have presented diverse approaches to measuring community 
resilience, ranging from quantitative and qualitative analysis methods to remote sensing 
technology. However, when it comes to identifying coastal disasters, the commonly employed 
methods are often quantitative in nature  (Cai et al., 2018). 

 

3. RESEARCH METHOD 
 

3.1 Study Area 

Padang consists of 11 sub-districts with a total area of 694.96 km2 (Figure 1). The population 
size of Padang was recorded at 919,145 people in 2022 (BPS, 2023). As the capital of the West 
Sumatera Province, Padang is the center of governmental, educational, social and economic 
activities, which are generally concentrated in the coastal area. In the past five years, the city 
has experienced natural disasters, such as floods, landslides, hurricanes, coastal abrasion, 
earthquakes, drought, abrasion and forest fires. 

 

Figure 1.  A Map of the Study Area 
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On September 30th, 2009, a 7.6 Mw earthquake occurred off the coast of Padang. The 
earthquake impacted 1,517 residents, with 2 missing person cases,  313 deaths, 431 severe 
injuries and 771 mild injuries, as well as caused damage to 116,469 buildings (BNPB, 2009). 
In addition, floods occur in Padang almost every year.  Among these, the most significant 
damage was caused by a flash flood in the upper reaches of the Kuranji watershed in 2012, 
affecting 878 households (Utama & Yamin, 2017).  

 

3.2 Sample Size and Data Collection 

To understand community resilience in Padang, a survey was conducted from October to 
November 2022. The selected respondents were residents living in flood- and tsunami-prone 
areas. Based on Slovin's formula with 10% error tolerance , a minimum of 100 respondents 
was required to statistically represent the community perspective as a whole. However, due to 
the uneven spatial distribution of respondents when we achieved this number of responses, we 
increased the sample size to 150 people. Random sampling was used in respondent selection.  
Most participants in the interview were the head of the household. When the head of the 
household was not available, the wife or child in the family would take place in the survey 
instead. 

The research data was collected through the distribution of questionnaires to the study's sample 
participants and field observations. We developed a closed-ended questionnaire consisting of 
23 questions based on the research indicators, where each indicator was represented by a single 
question. For instance, we included a question regarding personal vehicle ownership with 
answer options "yes" or "no". However, there were questions specifically tailored to indicators 
that could indicate differing responses between flood and tsunami disasters. An example is the 
question about whether individuals had the initiative to provide voluntary support during 
critical disaster situations, with response options "yes" and "no" for both flood and tsunami 
scenarios. Field observations were conducted to validate or cross-check the accuracy of 
responses provided by the research participants. 

 

3.3 Indicator Selection 

No standard indicators are available for the assessment of community resilience, and 
therefore, multiple indicators are needed for the analysis (M. M. Haque et al., 2022). We 
included various indicators for these components in our study to assess community resilience 
(Table 1). These indicators were chosen based on prior research by different scholars 
concerning community resilience in the context of natural disasters, particularly those relevant 
to floods and tsunamis. There are 23 selected indicators, some of which are common for both 
flood and tsunami disasters. However, there are also several indicators that can indicate the 
differences between flood and tsunami disasters. 
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Table 1.  Research Dimensions and Indicators 

Dimensions Indicators* Description References* 

Social 

Age a 
Percentage of population who are 15 to 64 
years of age 

1,2,3 

Disability a Percentage of residents without disabilities 1,2,3 

Education a 
Percentage of residents who are high school 
educated 

1,2,3 

Health insurance a 
Percentage of residents who own a health 
insurance 

1,2,3 

Vehicle ownership a 
Percentage of households with vehicle 
ownership 

1,2,3 

Household initiatives to 
provide voluntary support 
during critical situations b 

Percentage of residents who proactively 
gave contributions or support during critical 
situations 

1 

Disaster information 
dissemination b 

Percentage of residents who share their 
disaster knowledge 

1,4 

Community 
capacity 

Past disaster experience b 
Percentage of households that have 
experienced a disaster 

3,5,6 

Knowledge of potential 
disasters b 

Percentage of residents who are aware of 
the risk of disasters  

1,5 

Knowledge of the impact 
of disasters b 

Percentage of residents who are aware of 
the impact of disasters 

1,5 

Knowledge of action in 
the event of a disaster b 

Percentage of residents who knows what to 
do in disaster events 

1,5 

Knowledge of disaster 
information sources b 

Percentage of residents who have obtained 
information about disasters 

1,7 

Participation in disaster 
preparedness outreach b 

Percentage of households that have been 
educated and trained to prepare for and 
protect themselves from floods 

1,5,7 

Participation in self-
rescue simulation b 

Percentage of households that have been 
educated and trained to prepare for and 
protect themselves from floods 

1,2,3,5 

Adaptation b 
Percentage of households that implement 
disaster adaptation 

1 

Economy 

Occupation a Percentage of residents who have a job 1,2,3 

Various of sources of 
income a 

Percentage of households with various 
sources of income 

1,2,3 

Number of working 
family members a 

Percentage of residents other than the head 
of household who work 

1,2,3 

Availability of savings b Percentage of households who own savings 1 

Infrastructure 

Location of residence b 
Percentage of housing units not located in 
disaster-prone areas 

2,3 

Building material a 
Percentage of housing units that are 
completely made of bricks and concrete 

2,3 

Availability of 
evacuation routes, 
evacuation signs, and 
temporary evacuation 
sites b 

Percentage of residents who are aware of 
the evacuation routes, evacuation signs, and 
temporary evacuation sites 

7 

Early Warning Systems b 
Percentage of households who have 
received early warnings for disasters 

2,3,5,7 

*a. Indicators that can apply universally to flood and tsunami disasters; b. indicators that can indicate the 
differences between flood and tsunami disasters. 
*1. Kusumastuti et al., 2014; 2. Qasim et al., 2016; 3. M. M. Haque et al., 2022; 4. Handayani  
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   et al., 2019, 5. UNDRR, 2017; 6. Shah et al., 2018; 7. Rafdi, 2019 
 

3.4 Data Analysis 

The overall community resilience is influenced by four dimensions, each characterized by 
distinct indicators as outlined in Table 1. To avoid normalization, indicator values were 
captured in the form of percentages. Therefore, we have to assign weights to indicators to come 
up with resilience indices (M. M. Haque et al., 2022; Qasim et al., 2016). We opted for an index 
with equal weights at the indicator level because, according to Cutter et al., (2010) this simple 
aggregation method is transparent and easy to understand. Moreover, Cutter et al., (2010) found 
no theoretical or practical rationale for varying cross-indicator allocation. Despite alternative 
methods to determine subjective or data-dependent weights, such schemes often fail to 
accurately reflect decision-makers' priorities (Cutter et al., 2010; Esty et al., 2005). Calculating 
indicator values involved dividing the percentage responses obtained from household surveys 
by the assigned indicator weights (M. M. Haque et al., 2022; Qasim et al., 2016). 

In the next step the Social Dimension Index, Community Dimension Index, Economic 
Dimension Index, and Infrastructure Dimension Index  were calculated based on the sum of 
indicator scores divided by the number of indicators within each dimension. This calculation 
resulted in an index for each dimension, ranging from a minimum of 0 to a maximum of 1. 
Low resilience was characterized by values close to 0, while high resilience was indicated by 
values close to 1 (Table 2) (M. M. Haque et al., 2022). Each dimension was assessed separately, 
as recommended by Nhemachena et al., 2018, to avoid the use of a composite index that might 
convey non-robust policy messages and draw overly simplistic conclusions. Consequently, 
community disaster resilience was evaluated based on the values of each dimension. The entire 
analysis process for floods and tsunamis was similar. After obtaining the index results for each 
disaster, these values were placed in a single table for comparison. The final step involved 
using diagram to visualize the comparison results. 

Table 2.  Level of Resilience based on Resilience Index Score 
Num Index Score Level of Resilience 

1 0.00 - 0.20 Very Low Resilience 

2 0.21 - 0.40 Low Resilience 

3 0.41 - 0.60 Moderate Resilience 

4 0.61 - 0.80 High Resilience 

5 0.81 - 1.00 Very High Resilience 

 

 

4. RESULTS 
 

4.1 Respondent Characteristics 

Respondent characteristics in this study are presented in Table 3. Based on gender, there are 
more female respondents (57%) than male (43%). Respondents’ ages vary from 21 to 73 years 
old. The most common occupations among the respondents are entrepreneurs (40%) and 
housewives (29%). A majority of the respondents are senior high school-educated (71%). 
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Respondents are mostly long-term residents of Padang, with 39% of them having lived in the 
city for more than 20 years. The distribution of respondents in this study can be seen in Figure 
1. 

Table 3.  Respondent Characteristics 
Respondent Characteristics Frequency (%) 

Gender   

Male 43 

Female 57 

Occupation   
Freelance Day Laborer 5 
Housewife 29 
Private Sector Employee 11 
University Student 3 
Fisherman 2 
Retired 3 
Civil Servant 6 
Enterpreneur 40 

Education   
Elementary School 3 
Junior High School 8 
Senior High School 71 
Associate’s Degree (D3) 3 
Bachelor of Applied Science (D4) 1 
Undergraduate Degree 13 
Duration of Residence   
≤ 5 Years 13 
≤ 10 Years 23 
≤ 15 Years 11 
≤ 20 Years 14 
> 20 Years 39 

 

4.2 Resilience Index 

The assessment of various dimensions of community disaster resilience illustrates 
differences between frequently occurring disasters, such as floods, and those never experienced, 
such as tsunamis (Table 4). The highest values for the social dimension were found in both 
types of disasters, floods, and tsunamis, with identical scores (0.73), indicating high resilience. 
Meanwhile, the lowest values for the economic dimension were observed in flood disasters 
(0.35) and tsunamis (0.32), signifying low resilience. A dimension showing a significant 
difference is the community capacity dimension, with a value of 0.50 for floods, indicating 
moderate resilience, and 0.34 for tsunamis, indicating low resilience. The results of this 
analysis suggest that communities are more prepared to face floods, as evidenced by higher 
values in the community capacity and economic dimensions compared to tsunamis (Figure 2). 
Further details on the assessment of each dimension are explained in the following section. 
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Table 4.  Resilience Index 

Dimension 
Disaster 

Flood Tsunami 

Social 0.73 0.73 

Community Capacity 0.50 0.34 

Economy 0.35 0.32 

Infrastructure 0.37 0.40 

 

 
Figure 2.  A Comparison Between Community Resilience Dimension for Flood and Tsunami 

 

4.3 Social Dimension 

In the social dimension, there is no difference between floods and tsunamis, as respondents 
consistently provided the same answers for both floods and tsunamis (Table 5). The social 
dimension index scores for both floods and tsunamis were 0.73, indicating high resilience 
(Figure 3). The score for the age indicator was 0.51, indicating that the population of productive 
age was slightly dominant than the non-productive age group. Conversely, the number of 
people without disabilities was significantly more dominant than the disabled population, 
resulting in a high resilience value of 0.99. This is attributed to the fact that physical and mental 
limitations among individuals with disabilities can create barriers during self-evacuation 
processes (M. M. Haque et al., 2022). Therefore, the low number of individuals with disabilities 
can mitigate the complexity of challenges that may arise when facing emergency situations. 
The scores for education and insurance ownership were 0.89 and 0.73. In addition, the 
willingness of household members to provide voluntary support during a crisis scored high at 
0.93. This is in line with the findings of Gianisa & Le De, 2018, which showed that the 
community members in Padang often help others who are experiencing difficulties, such as in 

Social Dimension
Community

Capacity
Dimension

Economy
Dimension

Infrastructure
Dimension

Floods 0.73 0.50 0.35 0.37

Tsunamis 0.73 0.34 0.32 0.40

0.00

0.20

0.40

0.60

0.80

1.00

Resilience Index
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the event of a disaster, due to their beliefs and religious values (syariah) that people should 
help each other. On the contrary, the index score for disaster information dissemination was 
low, indicating that the community members are reluctant to share their disaster knowledge 
with others around them.  

Table 5.  Social Dimension Index 

Social Dimension 
Disaster 

Flood Tsunami 

Age  0.51 0.51 

Disability  0.99 0.99 

Education  0.89 0.89 

Health insurance  0.73 0.73 

Vehicle ownership  1.00 1.00 

Household initiatives to provide 
voluntary support during critical 
situations  

0.93 0.93 

Disaster information 
dissemination  

0.04 0.04 

Average 0.73 0.73 

 

 
Figure 3.  A Comparison Between Social Dimension for Flood and Tsunami 

 

4.4 Community Capacity Dimension 

The community capacity dimension index score for floods (0.50) indicated moderate 
resilience, which was higher than that for tsunamis (0.34), signifying low resilience (Table 6). 
A community that has experienced a disaster in the past tends to be more resilient to said 
disaster compared to one that has never experienced it (Figure 4). As shown in our analysis, 
due to past flood experience, the community were more aware of flood risks in their 

Age Disability Education
Health

insurance
Vehicle

ownership

Household
initiatives
to provide
voluntary
support
during
critical

situations

Disaster
information
disseminati

on

Floods 0.51 0.99 0.89 0.73 1 0.93 0.04

Tsunamis 0.51 0.99 0.89 0.73 1 0.93 0.04

0.00

0.20

0.40

0.60

0.80

1.00

Social Dimension
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surroundings, the impact, and how to adapt to floods. These findings are similar to a study by 
Shah et al., 2018, where household heads with past flood experience were more aware of how 
to adapt to the situation. Meanwhile, the low number of participants in flood and tsunami 
simulations or disaster preparedness outreach would lead to a lack of public knowledge and 
consequently reduce community resilience.  

From the lens of community capacity dimension, the community members are lack of relevant 
knowledge and participation in preparedness outreach and simulations. Some activities such as 
seminars, group discussions, and simulations for people living in disaster-prone areas are 
important to increase public awareness and knowledge. It is necessary to change the 
community's attitude regarding flood preparation and management. Meanwhile, for tsunami 
anticipation, government may organize disaster simulation training. Community members are 
expected to implement what they have learned through such training in the event of a tsunami. 
However, this program should be conducted regularly to prevent people from forgetting the 
key points and overlooking future risks. 

 

Table 6.  Community Capacity Dimension Index 

Community Capacity Dimension 
Disaster 

Flood Tsunami 

Past disaster experience 0.41 0.00 

Knowledge of potential disasters 0.51 0.27 

Knowledge of the impact of disasters 0.83 0.72 

Knowledge of action in the event of a disaster 0.90 0.82 

Knowledge of disaster information sources 0.81 0.81 

Participation in disaster preparedness outreach 0.05 0.07 

Participation in self-rescue simulation 0.00 0.04 

Adaptation 0.51 0.00 

Average 0.50 0.34 
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Figure 4.  A Comparison Between Community Capacity Dimension for Flood and Tsunami 

 

4.5 Economic Dimension 

The economic dimension index scores indicated that the people of Padang have low 
economic resilience in dealing with floods 0.35 and tsunamis 0.32, indicating low resilience 
(Table 7). Employment-wise, the community members work as entrepreneurs, private 
employees, civil servants and casual daily laborers. These members of the community can 
support their family's economy, thereby increasing economic resilience. In addition, many 
households are also supported by other working family members, such as the wives and 
children. The problem is that the heads of households tend to rely on trading as their sole source 
of income. In the event of a flood or tsunami, their income will decrease and in turn affect the 
family’s economic situation greatly. What distinguishes economic resilience to floods and 
tsunamis is the availability of savings (Figure 5). People generally do not designate specific 
savings funds to sustain themselves in case either disaster occurs. Their existing savings will 
be sufficient to recover from a flood but not a tsunami. To increase economic resilience in the 
community, it is necessary to prepare savings funds for disasters. Even though funding-wise 
the community is better prepared for floods, the possibility of disasters that can cause severe 
damage, such as tidal floods, should also be considered. 

 
Table 7.  Economic Dimension Index 

Economic Dimension 
Disaster 

Flood Tsunami 

Occupation 0.64 0.64 

Various of sources of income 0.02 0.02 

Number of working family members 0.52 0.52 

Availability of savings 0.21 0.08 

Average 0.35 0.32 
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Figure 5.  A Comparison Between Community Economic Dimension for Flood and Tsunami 

 

4.6 Infrastructure Dimension 

The infrastructure dimension index score for tsunami 0.40 was higher than that for flood 0.37 
(Table 8). This is because there are more residents who live in flood than in tsunami-prone 
areas (Figure 6). Many residential areas are near the rivers, making them vulnerable to floods. 
These houses would even experience floods more than once a year. Almost all houses are made 
of concrete, a material not easily damaged during a flood. This can increase infrastructure 
resilience but does not rule out the possibility that they could be destroyed by flash floods or 
tsunamis. The government should ban the construction of houses in these zones. Existing 
houses in flood- and tsunami-prone areas should be supported by an early warning system, 
evacuation routes, and adequate temporary evacuation sites. Currently, the early warning 
system coverage is quite limited, the majority of the respondents from the study sites did not 
receive an early warning system, and therefore, a community-based early warning system 
needs to be implemented. 
 

Table 8.  Infrastructure Dimension Index 

Infrastructre Dimension 
Disaster 

Flood Tsunami 

Location of residence 0.09 0.24 
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Availability of evacuation routes, evacuation signs, and 
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0.43 0.43 
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Average 0.37 0.40 
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Figure 6.  A Comparison Between Community Infrastructure Dimension for Flood and Tsunami 

 

5. DISCUSSION 

 

Our results showed that from the lens of dimension community capacity, economy and 
infrastructure, the Padang community responded differently to disasters that cause stresses or 
shocks. In general, people are more prepared to manage frequently occurring disasters, such as 
floods, compared to those they have never experienced, such as tsunamis. Frequently occurring 
disasters should be viewed as a learning experience (C. E. Haque et al., 2022). The community 
of Padang demonstrated this view by adapting to floods. For example, we observed that 39% 
of the residents raised the floor of their houses. Such a way to adapt to floods is commonly 
seen in developing countries like Indonesia (Marfai et al., 2015; Buchori et al., 2018; 
Nugraheni et al., 2022). This is consistent with the view of Kuang & Liao, 2020 that flood 
experience promoted learning and flood-related knowledge, which led to actions to mitigate 
the impact of future floods. On the contrary, Joerin et al., 2012 disagreed that households 
impacted by a disaster would learn and increase their resilience.  

Following the tsunami in Palu in 2018, some residents chose to move to an area farther away 
from the danger of tsunamis (Yulianto et al., 2021). Similarly, the residents of Gobik Village 
in the Islands of Mentawai evacuated themselves and rebuilt an establishment on higher 
grounds (Esteban et al., 2013). Even though most respondents in this study have lived in Padang 
for a long time, Arimura et al., 2020 argued that the length of stay is not directly correlated to 
response to tsunamis. 

Having adequate knowledge of the disaster faced is the essence of community resilience 
(Doğulu et al., 2016). Based on our analysis, the community members tend to know more about 
floods than tsunamis. The lack of knowledge was also an issue during the tsunami in Aceh in 
2004. Surviving victims stated that they know very little about tsunamis and their hazards, and 
their response might have been different had they known what a dire situation they would have 
faced (Rahiem et al., 2021). Conversely, people know more about the risks and impact of floods. 
The respondents generally stated that floods usually emerged from heavy and continuous 
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rainfall, and therefore they had plenty of time to prepare for one. This result demonstrated that 
it is important to educate the community members about the risks and impact of a disaster like 
a tsunami, as it will help translate awareness into preparedness (Dhellemmes et al., 2021). 

Local governments are responsible in protecting communities from vulnerabilities and 
reducing the impact of disasters  (Malalgoda et al., 2016). Mitigation efforts and programs 
usually focus on building infrastructure and sophisticated early warning systems (Syahputra, 
2019). Padang has one evacuation route, four shelters and 58 potential buildings that can be 
transformed into shelters (BPBD Kota Padang, 2023). However, a study by Yosritzal et al., 
2018 estimated that the city needed 37 additional shelters. An evacuation model by Imamura 
et al., 2012 showed that a majority of residents in Padang might not have enough time to 
evacuate from tsunami-inundated areas, and this would prompt vertical evacuation from such 
areas. Aside from the additional shelter requirement, many people in Padang are not aware of 
the location of existing shelters and evacuation route. Only 43% of the respondents could 
identify the evacuation routes and temporary evacuation sites. The provision of safe 
infrastructure and the development of an established and sophisticated early warning system 
are indeed important, but these steps must be integrated with the existing local wisdom of the 
community and involve the community actively (Syahputra, 2019). Community involvement 
is important because disaster risk understanding is not only a matter of expert perspective but 
also depends on community acceptance combined with local wisdom or community experience 
in disaster-prone areas (Sagala et al., 2021).  

Finally, governments and practitioners responsible for building city resilience need support and 
guidance in the process (Hernantes et al., 2019). The operationalization of disaster resilience 
must be integrative and comprehensive, requiring actionable short-term initiatives as well as 
long-term transformative frameworks (Handayani et al., 2019). Short-term initiatives can focus 
on returning communities to normal in the event of a disaster, while long-term ones should 
focus on helping communities become more resilient so that they are less vulnerable and more 
able to cope with future disasters (Rouhanizadeh et al., 2020). Our findings reveal the 
importance of emphasizing community-focused resilience operations where communities can 
be the foundation for building regional resilience. Resilience operations need to apply a multi-
hazard approach appropriately, considering that the community in this study has different 
responses in dealing with stress-and shock-causing disasters. If this effort is successfully 
implemented, the community and stakeholders will have the same views regarding disaster risk 
reduction, which will ultimately strengthen the implementation of each risk mitigation program 
and initiative (Syahputra, 2019). 

 

6. CONCLUSION  
 

In this article, we assessed and compared the level of community resilience in facing two 
types of disasters that cause stresses (floods) and shocks (tsunamis) in Padang. The resilience 
indices for social, community capacity, economic, and infrastructure dimensions were 
compared. The social dimension requires the same attention to increase community resilience 
to both floods and tsunamis. In contrast, for the community capacity, economic and 
infrastructure dimensions, a different approach is required to increase community resilience to 
either type of disaster. Not only is the government's role in efforts to increase community 
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resilience, but also requires integrated and comprehensive resilience efforts that involve all 
stakeholders. Disaster management policymakers in Padang should consider the findings of 
this study in formulating policies that promote the effectiveness of community resilience 
interventions. 
 
Community is likely to focused on frequent disasters such as flood. Consequently, government 
should put more efforts in increasing public awareness and vigilance towards potential disasters, 
such as a tsunami, that is rarely happens but creating tremendous loss. This research promotes 
an integrative and comprehensive approach to disaster management, which requires the 
participation of all stakeholders in a more proactive community-focused resilience-building 
effort. The community members may be able to deal with flooding individually, but during the 
tsunami emergency response, they had to rely on collective resources due to limited external 
assistance.  
 

REFERENCES 

Aksha, S. K., & Emrich, C. T. (2020). Benchmarking Community Disaster Resilience in Nepal. 
International Journal of Environmental Research and Public Health, 17(6). 
https://doi.org/10.3390/ijerph17061985 

Ali, S., & George, A. (2022). Modelling a community resilience index for urban flood-prone 
areas of Kerala, India (CRIF). Natural Hazards, 113(1), 261–286. 
https://doi.org/10.1007/s11069-022-05299-7 

Amirzadeh, M., & Barakpour, N. (2021). Strategies for building community resilience against 
slow-onset hazards. International Journal of Disaster Risk Reduction, 66(56), 102599. 
https://doi.org/10.1016/j.ijdrr.2021.102599 

Ardinugroho, N. S., & Handayani, W. (2020). Landslide community resilience: An 
examination of six neighborhoods in Sukorejo, Semarang. IOP Conference Series: Earth 
and Environmental Science, 447(1). https://doi.org/10.1088/1755-1315/447/1/012015 

Arimura, M., Vinh Ha, T., Kimura, N., & Asada, T. (2020). Evacuation awareness and behavior 
in the event of a tsunami in an aging society: An experience from the 2018 Hokkaido 
Eastern Iburi earthquake. Safety Science, 131(July), 104906. 
https://doi.org/10.1016/j.ssci.2020.104906 

Asadzadeh, A., Kötter, T., Salehi, P., & Birkmann, J. (2017). Operationalizing a concept: The 
systematic review of composite indicator building for measuring community disaster 
resilience. International Journal of Disaster Risk Reduction, 25(August), 147–162. 
https://doi.org/10.1016/j.ijdrr.2017.09.015 

BNPB. (2009). Laporan Harian Pusdalops BNPB Sabtu, 24 Oktober 2009. 
Borrero, J. C., Sieh, K., Chlieh, M., & Synolakis, C. E. (2006). Tsunami inundation modeling 

for western Sumatra. Proceedings of the National Academy of Sciences of the United 
States of America, 103(52), 19673–19677. https://doi.org/10.1073/pnas.0604069103 

BPBD  Kota Padang. (2023). Badan Penanggulangan Bencana Daerah Kota Padang 
BPBD Kota Padang. (2021). Rencana Strategis Badan Penanggulangan Bencana Daerah 

Tahun 2019-2024. 
BPS. (2023). Kota Padang Dalam Angka 2023. In Badan Pusat Statistik Kota Padang. 

https://padangkota.bps.go.id/publication/2023/02/28/0f82539519b5c2e1eff579ef/kota-
padang-dalam-angka-2023.html 

Buchori, I., Pramitasari, A., Sugiri, A., Maryono, M., Basuki, Y., & Sejati, A. W. (2018). 
Adaptation to coastal flooding and inundation: Mitigations and migration pattern in 
Semarang City, Indonesia. Ocean and Coastal Management, 163(July), 445–455. 



IDRiM (2024) 14 (1)                                                                                                          ISSN: 2185-8322 
DOI10.5595/001c.115826 
 

 92

https://doi.org/10.1016/j.ocecoaman.2018.07.017 
Buikstra, E., Ross, H., King, C. A., Baker, P. G., Hegney, D., McLachlan, K., & Rogers-Clark, 

C. (2010). The components of resilience-Perceptions of an Australian rural community. 
Journal of Community Psychology, 38(8), 975–991. https://doi.org/10.1002/jcop.20409 

Cai, H., Lam, N. S. N., Qiang, Y., Zou, L., Correll, R. M., & Mihunov, V. (2018). A synthesis 
of disaster resilience measurement methods and indices. International Journal of Disaster 
Risk Reduction, 31(August), 844–855. https://doi.org/10.1016/j.ijdrr.2018.07.015 

Cutter, S. L. (2016). The landscape of disaster resilience indicators in the USA. Natural 
Hazards, 80(2), 741–758. https://doi.org/10.1007/s11069-015-1993-2 

Cutter, S. L., Ash, K. D., & Emrich, C. T. (2014). The geographies of community disaster 
resilience. Global Environmental Change, 29, 65–77. 
https://doi.org/10.1016/j.gloenvcha.2014.08.005 

Cutter, S. L., Barnes, L., Berry, M., Burton, C., Evans, E., Tate, E., & Webb, J. (2008). A place-
based model for understanding community resilience to natural disasters. Global 
Environmental Change, 18(4), 598–606. https://doi.org/10.1016/j.gloenvcha.2008.07.013 

Cutter, S. L., Burton, C. G., & Emrich, C. T. (2010). Disaster Resilience Indicators for 
Benchmarking Baseline Conditions. Journal of Homeland Security and Emergency 
Management, 7(1). https://doi.org/10.2202/1547-7355.1732 

Dhellemmes, A., Leonard, G. S., Johnston, D. M., Vinnell, L. J., Becker, J. S., Fraser, S. A., & 
Paton, D. (2021). Tsunami awareness and preparedness in Aotearoa New Zealand: The 
evolution of community understanding. International Journal of Disaster Risk Reduction, 
65, 102576. https://doi.org/10.1016/j.ijdrr.2021.102576 

Doğulu, C., Karanci, A. N., & Ikizer, G. (2016). How do survivors perceive community 
resilience? The case of the 2011 earthquakes in Van, Turkey. International Journal of 
Disaster Risk Reduction, 16, 108–114. https://doi.org/10.1016/j.ijdrr.2016.02.006 

Driptufany, D. M., Guvil, Q., Syafriani, D., & Arini, D. (2021). Flood Management Based on 
The Potential Urban Catchments Case Study Padang City. Sumatra Journal of Disaster, 
Geography and Geography Education, 5(1), 49–54. 
https://doi.org/10.24036/sjdgge.v5i1.367 

Esteban, M., Tsimopoulou, V., Mikami, T., Yun, N. Y., Suppasri, A., & Shibayama, T. (2013). 
Recent tsunamis events and preparedness: Development of tsunami awareness in 
Indonesia, Chile and Japan. International Journal of Disaster Risk Reduction, 5, 84–97. 
https://doi.org/10.1016/j.ijdrr.2013.07.002 

Esty, D. C., Marc Levy, Tanja Srebotnjak, & Alexander de Sherbinin. (2005). Environmental 
Sustainability Index: Benchmarking National Environmental Stewardship. New Haven: 
Yale Center for Environmental Law & Policy. 

Gianisa, A., & Le De, L. (2018). The role of religious beliefs and practices in disaster: The case 
study of 2009 earthquake in Padang city, Indonesia. Disaster Prevention and 
Management: An International Journal, 27(1), 74–86. https://doi.org/10.1108/DPM-10-
2017-0238 

Handayani, W., Fisher, M. R., Rudiarto, I., Sih Setyono, J., & Foley, D. (2019). 
Operationalizing resilience: A content analysis of flood disaster planning in two coastal 
cities in Central Java, Indonesia. International Journal of Disaster Risk Reduction, 
35(May 2018), 101073. https://doi.org/10.1016/j.ijdrr.2019.101073 

Handayani, W., Hapsari, S. P. I., Mega, A., & Sih, S. J. (2019). Community-based disaster 
management: Assessing local preparedness groups (LPGs) to build a resilient community 
in Semarang City, Indonesia. Disaster Advances, 12(5), 23–36. 

Handayani, W., Rudiarto, I., Insani, T. D., Fitri, U. M., & Dewi, R. S. (2022). Ketahanan Iklim 
Berbasis Masyarakat : Konsep Dan Implementasi. Yayasan Inisiatif Perubahan Iklim dan 
Lingkungan Perkotaan. 



IDRiM (2024) 14 (1)                                                                                                          ISSN: 2185-8322 
DOI10.5595/001c.115826 
 

 93

Haque, C. E., Berkes, F., Fernández-Llamazares, Á., Ross, H., Chapin, F. S., Doberstein, B., 
Reed, M. G., Agrawal, N., Nayak, P. K., Etkin, D., Doré, M., & Hutton, D. (2022). Social 
learning for enhancing social-ecological resilience to disaster-shocks: a policy Delphi 
approach. Disaster Prevention and Management: An International Journal, 31(4), 335–
348. https://doi.org/10.1108/DPM-03-2021-0079 

Haque, M. M., Islam, S., Sikder, M. B., & Islam, M. S. (2022). Community flood resilience 
assessment in Jamuna floodplain: A case study in Jamalpur District Bangladesh. 
International Journal of Disaster Risk Reduction, 72(February), 102861. 
https://doi.org/10.1016/j.ijdrr.2022.102861 

Hastrup, K. (2009). Waterworlds: framing the question of social resilience. The Question of 
Resilience: Social Responses to Climate Change, March, 11–30. 

Hernantes, J., Maraña, P., Gimenez, R., Sarriegi, J. M., & Labaka, L. (2019). Towards resilient 
cities: A maturity model for operationalizing resilience. Cities, 84(December 2017), 96–
103. https://doi.org/10.1016/j.cities.2018.07.010 

Holling, C. S. (1973). Resilience and Stability of Ecological Systems. Annu.Rev.Ecol.Syst., 4, 
1–23. https://doi.org/10.1146/annurev.es.04.110173.000245 

Holling, C. S. (1996). Engineering resilience versus ecological resilience. In: Schulze PE (ed) 
Engineering within ecological constraints. National Academy Press, Washington DC, 31–
43. 

Ikhvan, A., & Mera, M. (2021). Case Study: Significant factors in hazard and vulnerability 
assessments in flood mitigation in Padang City. IOP Conference Series: Earth and 
Environmental Science, 708(1). https://doi.org/10.1088/1755-1315/708/1/012026 

Imamura, F., Muhari, A., Mas, E., Pradono, M. H., Post, J., & Sugimoto, M. (2012). Tsunami 
disaster mitigation by integrating comprehensive countermeasures in Padang city, 
Indonesia. Journal of Disaster Research, 7(1), 48–64. 
https://doi.org/10.20965/jdr.2012.p0048 

Indrasari, M., & Rudiarto, I. (2020). Kemampuan Kebertahanan Masyarakat pada Permukiman 
Rawan Banjir di Kecamatan Barabai, Kabupaten Hulu Sungai Tengah. Jurnal Wilayah 
Dan Lingkungan, 8(2), 116–129. https://doi.org/10.14710/jwl.8.2.116-129 

Javadpoor, M., Sharifi, A., & Roosta, M. (2021). An adaptation of the Baseline Resilience 
Indicators for Communities (BRIC) for assessing resilience of Iranian provinces. 
International Journal of Disaster Risk Reduction, 66(August), 102609. 
https://doi.org/10.1016/j.ijdrr.2021.102609 

Joerin, J., Shaw, R., Takeuchi, Y., & Krishnamurthy, R. (2012). Assessing community 
resilience to climate-related disasters in Chennai, India. International Journal of Disaster 
Risk Reduction, 1(1), 44–54. https://doi.org/10.1016/j.ijdrr.2012.05.006 

Jones, L., Jaspers, S., Pavanello, S., Ludi, E., Slater, R., Arnall, A., Grist, N., & Mtisi, S. (2010). 
Responding to a changing climate: Exploring how disaster risk reduction, social 
protection and livelihoods approaches promote features of adaptive capacity. 

Khan, M. T. I., Anwar, S., Sarkodie, S. A., Yaseen, M. R., Nadeem, A. M., & Ali, Q. (2022). 
Comprehensive disaster resilience index: Pathway towards risk-informed sustainable 
development. Journal of Cleaner Production, 366(February), 132937. 
https://doi.org/10.1016/j.jclepro.2022.132937 

Kirmayer, L. J., Sehdev, M., Whitley, R., Dandeneau, S. F., & Isaac, C. (2009). Community 
Resilience: Models, Metaphors and Measures. International Journal of Indigenous Health, 
5(1), 62–117. http://journals.uvic.ca/index.php/ijih/article/view/12330 

Kuang, D., & Liao, K. H. (2020). Learning from Floods: Linking flood experience and flood 
resilience. Journal of Environmental Management, 271(February), 111025. 
https://doi.org/10.1016/j.jenvman.2020.111025 

Kusumastuti, R. D., Viverita, Husodo, Z. A., Suardi, L., & Danarsari, D. N. (2014). Developing 



IDRiM (2024) 14 (1)                                                                                                          ISSN: 2185-8322 
DOI10.5595/001c.115826 
 

 94

a resilience index towards natural disasters in Indonesia. International Journal of Disaster 
Risk Reduction, 10(PA), 327–340. https://doi.org/10.1016/j.ijdrr.2014.10.007 

Malalgoda, C., Amaratunga, D., & Haigh, R. (2013). Creating a disaster resilient built 
environment in urban cities: The role of local governments in Sri Lanka. International 
Journal of Disaster Resilience in the Built Environment, 4(1), 72–94. 
https://doi.org/10.1108/17595901311299017 

Malalgoda, C., Amaratunga, D., & Haigh, R. (2016). Overcoming challenges faced by local 
governments in creating a resilient built environment in cities. Disaster Prevention and 
Management, 25(5), 628–648. https://doi.org/10.1108/DPM-11-2015-0260 

Marfai, M. A., Sekaranom, A. B., & Ward, P. (2015). Community responses and adaptation 
strategies toward flood hazard in Jakarta, Indonesia. Natural Hazards, 75(2), 1127–1144. 
https://doi.org/10.1007/s11069-014-1365-3 

Martin, J. G. C., Khadka, P., Linnerooth-Bayer, J., Velev, S., Russell, C., Parajuli, B., Shaky, 
P., Vij, S., & Liu, W. (2021). Living with Landslides: Perceptions of Risk and Resilience 
in Far West Nepal. Journal of Integrated Disaster Risk Management, 11(2), 138–167. 
https://doi.org/10.5595/001C.31187 

Matarrita-Cascante, D., Trejos, B., Qin, H., Joo, D., & Debner, S. (2017). Conceptualizing 
community resilience: Revisiting conceptual distinctions. Community Development, 48(1), 
105–123. https://doi.org/10.1080/15575330.2016.1248458 

Mavhura, E., Manyangadze, T., & Aryal, K. R. (2021). A composite inherent resilience index 
for Zimbabwe: An adaptation of the disaster resilience of place model. International 
Journal of Disaster Risk Reduction, 57, 102152. 
https://doi.org/10.1016/j.ijdrr.2021.102152 

Mayunga, J. S. (2007). Understanding and Applying the Concept of Community Disaster 
Resilience: A capital-based approach. Summer Academy for Social Vulnerability and 
Resilience Building, July, 1–16. http://www.ehs.unu.edu/file/get/3761.pdf 

Moghadas, M., Asadzadeh, A., Vafeidis, A., Fekete, A., & Kötter, T. (2019). A multi-criteria 
approach for assessing urban flood resilience in Tehran, Iran. International Journal of 
Disaster Risk Reduction, 35(January), 101069. 
https://doi.org/10.1016/j.ijdrr.2019.101069 

Moreno, J., Lara, A., & Torres, M. (2019). Community resilience in response to the 2010 
tsunami in Chile: The survival of a small-scale fishing community. International Journal 
of Disaster Risk Reduction, 33(November 2018), 376–384. 
https://doi.org/10.1016/j.ijdrr.2018.10.024 

Muhammad, A., Goda, K., & Alexander, N. (2016). Tsunami hazard analysis of future 
megathrust sumatra earthquakes in Padang, Indonesia using stochastic tsunami simulation. 
Frontiers in Built Environment, 2, 1–19. https://doi.org/10.3389/fbuil.2016.00033 

Muhammad, A., Goda, K., Alexander, N. A., Kongko, W., & Muhari, A. (2017). Tsunami 
evacuation plans for future megathrust earthquakes in Padang, Indonesia, considering 
stochastic earthquake scenarios. Natural Hazards and Earth System Sciences, 17(12), 
2245–2270. https://doi.org/10.5194/nhess-17-2245-2017 

Nhemachena, C., Matchaya, G., Nhemachena, C., Karuaihe, S., Muchara, B. and Nhlengethwa, 
S. (2018), “Measuring Baseline Agriculture-Related Sustainable Development Goals 
Index for Southern Africa”, Sustainability, Vol. 10 No. 3, p. 849, doi: 
10.3390/su10030849. 

Niazi, I. U. H. K., Rana, I. A., Arshad, H. S. H., Lodhi, R. H., Najam, F. A., & Jamshed, A. 
(2022). Psychological resilience of children in a multi-hazard environment: An index-
based approach. International Journal of Disaster Risk Reduction, 83(October), 103397. 
https://doi.org/10.1016/j.ijdrr.2022.103397 

Norris, F. H., Stevens, S. P., Pfefferbaum, B., Wyche, K. F., & Pfefferbaum, R. L. (2008). 



IDRiM (2024) 14 (1)                                                                                                          ISSN: 2185-8322 
DOI10.5595/001c.115826 
 

 95

Community resilience as a metaphor, theory, set of capacities, and strategy for disaster 
readiness. American Journal of Community Psychology, 41(1–2), 127–150. 
https://doi.org/10.1007/s10464-007-9156-6 

Nugraheni, I. L., Suyatna, A., Setiawan, A., & Abdurrahman. (2022). Flood disaster mitigation 
modeling through participation community based on the land conversion and disaster 
resilience. Heliyon, 8(8), e09889. https://doi.org/10.1016/j.heliyon.2022.e09889 

Nurpasari, F., & Febriamansyah, R. (2020). Study of the public perspectives on the problems 
of Batang Kuranji River Basin management in Padang City, West Sumatra, Indonesia. 
IOP Conference Series: Earth and Environmental Science, 583(1). 
https://doi.org/10.1088/1755-1315/583/1/012036 

Oktiari, D., & Manurung, S. (2010). Model Geospasial Potensi Kerentanan Tsunami Kota 
Padang. Jurnal Meteorologi Dan Geofisika, 11(2), 140–146. 
https://doi.org/10.31172/jmg.v11i2.73 

Ophiyandri, T., Istijono, B., Hidayat, B., & Yunanda, R. (2022). Readiness Analysis of Public 
Buildings in Padang City for Tsunami Temporary Evacuation Shelter. International 
Journal of GEOMATE, 22(94), 113–120. https://doi.org/10.21660/2022.94.j2391 

Orencio, P. M., & Fujii, M. (2013). A localized disaster-resilience index to assess coastal 
communities based on an analytic hierarchy process (AHP). International Journal of 
Disaster Risk Reduction, 3(1), 62–75. https://doi.org/10.1016/j.ijdrr.2012.11.006 

Qasim, S., Qasim, M., Shrestha, R. P., Khan, A. N., Tun, K., & Ashraf, M. (2016). Community 
resilience to flood hazards in Khyber Pukhthunkhwa province of Pakistan. International 
Journal of Disaster Risk Reduction, 18, 100–106. 
https://doi.org/10.1016/j.ijdrr.2016.03.009 

Qiang, Y., Huang, Q., & Xu, J. (2020). Observing community resilience from space: Using 
nighttime lights to model economic disturbance and recovery pattern in natural disaster. 
Sustainable Cities and Society, 57(September 2019), 102115. 
https://doi.org/10.1016/j.scs.2020.102115 

Rachmawati, T. A., Apriyenson, H., & Hasyim, A. W. (2018). The impact of disaster risk 
reduction information on the change of spatial pattern of Padang City. IOP Conference 
Series: Earth and Environmental Science, 202(1). https://doi.org/10.1088/1755-
1315/202/1/012036 

Rafdi, M. A. (2019). Penilaian Tingkat Ketangguhan Kota Padang Terhadap Ancaman Gempa 
dan Tsunami di Masa Mendatang Belajar Dari Gempa 2009. 
https://digilib.itb.ac.id/gdl/view/43854/penilaian-tingkat-ketangguhan-kota-
padang?rows=4321&per_page=3 

Rahiem, M. D. H., Rahim, H., & Ersing, R. (2021). Why did so many women die in the 2004 
Aceh Tsunami? Child survivor accounts of the disaster. International Journal of Disaster 
Risk Reduction, 55(July 2020), 102069. https://doi.org/10.1016/j.ijdrr.2021.102069 

Rahman, M. Z., Atun, F., & Martinez, J. (2021). Earthquake and Fire Hazard Risk Perception: 
A Study on the Emerging Rangpur City of Bangladesh. Journal of Integrated Disaster 
Risk Management, 11(1), 1–25. https://doi.org/10.5595/001c.28382 

Ramdhan, M. (2021). Dampak dan Adaptasi Kerentanan Pesisir di Pantai Kota Padang, 
Provinsi Sumatera Barat. Indonesian Journal of Earth Sciences, 1(1), 1–9. 
https://doi.org/10.52562/injoes.v1i1.15 

Rotarangi, S. J., & Stephenson, J. (2014). Resilience pivots: Stability and identity in a social-
ecological-cultural system. Ecology and Society, 19(1). https://doi.org/10.5751/ES-
06262-190128 

Rouhanizadeh, B., Kermanshachi, S., & Nipa, T. J. (2020). Exploratory analysis of barriers to 
effective post-disaster recovery. International Journal of Disaster Risk Reduction, 
50(July), 101735. https://doi.org/10.1016/j.ijdrr.2020.101735 



IDRiM (2024) 14 (1)                                                                                                          ISSN: 2185-8322 
DOI10.5595/001c.115826 
 

 96

Sagala, S. A. H., Suroso, D. S. A., Puspitasari, N., Suroso, A. A., & Rizqika, K. A. (2021). 
Knowledge and implementation gaps in disaster risk reduction and spatial planning: Palu 
City, Indonesia. Disaster Prevention and Management: An International Journal. 
https://doi.org/10.1108/DPM-03-2021-0105 

Setiadi, R., & Wulandari, F. (2016). Memadukan Strategi, Mewujudkan Ketahanan: Sebuah 
Pembelajaran Dari Pengembangan Strategi Ketahanan Kota Di Semarang. Jurnal 
Pengembangan Kota, 4(2), 95. https://doi.org/10.14710/jpk.4.2.95-105 

Shah, A. A., Ye, J., Abid, M., Khan, J., & Amir, S. M. (2018). Flood hazards: household 
vulnerability and resilience in disaster-prone districts of Khyber Pakhtunkhwa province, 
Pakistan. Natural Hazards, 93(1), 147–165. https://doi.org/10.1007/s11069-018-3293-0 

Sharifi, A. (2016). A critical review of selected tools for assessing community resilience. 
Ecological Indicators, 69, 629–647. https://doi.org/10.1016/j.ecolind.2016.05.023 

Syahputra, H. (2019). Indigenous knowledge representation in mitigation process: a study of 
communities’ understandings of natural disasters in Aceh Province, Indonesia. Collection 
and Curation, 38(4), 94–102. https://doi.org/10.1108/CC-11-2017-0046 

Tanjung, J., Ferial, R., Putra, H. G., & Indra, I. (2018). The Aesthetic Man-made Hill: An 
alternative tsunami vertical evacuation for Padang City, West Sumatera, Indonesia. 
International Journal on Advanced Science, Engineering and Information Technology, 
8(5), 2149–2154. https://doi.org/10.18517/ijaseit.8.5.7091 

Tariq, H., Pathirage, C., & Fernando, T. (2021). Measuring community disaster resilience at 
local levels: An adaptable resilience framework. International Journal of Disaster Risk 
Reduction, 62(October 2020), 102358. https://doi.org/10.1016/j.ijdrr.2021.102358 

Uddin, M. S., Haque, C. E., Walker, D., & Choudhury, M. U. I. (2020). Community resilience 
to cyclone and storm surge disasters: Evidence from coastal communities of Bangladesh. 
Journal of Environmental Management, 264(March), 110457. 
https://doi.org/10.1016/j.jenvman.2020.110457 

UNDRR. (2017). UNDRR Disaster resilience scorecard for cities Detailed. 
https://mcr2030.undrr.org/disaster-resilience-scorecard-cities 

UNDRR. (2020). Human Cost of Disasters. Human Cost of Disasters. 
https://doi.org/10.18356/79b92774-en 

Utama, L., & Yamin, M. (2017). Disaster mitigation at drainage basin of Kuranji Padang City. 
IOP Conference Series: Earth and Environmental Science, 70(1). 
https://doi.org/10.1088/1755-1315/70/1/012040 

Wilkinson, S. M., Alarcon, J. E., Mulyani, R., Whittle, J., & Chian, S. C. (2012). Observations 
of damage to buildings from M w 7.6 Padang earthquake of 30 September 2009. Natural 
Hazards, 63(2), 521–547. https://doi.org/10.1007/s11069-012-0164-y 

Wilson, G. A. (2012). Community resilience, globalization, and transitional pathways of 
decision-making. Geoforum, 43(6), 1218–1231. 
https://doi.org/10.1016/j.geoforum.2012.03.008 

Yosritzal, Kemal, B. M., & Aulia, Y. B. (2018). Demand versus capacity of tsunami shelters 
in Padang, Indonesia. International Journal on Advanced Science, Engineering and 
Information Technology, 8(5), 1984–1990. https://doi.org/10.18517/ijaseit.8.5.4184 

You, X., Sun, Y., & Liu, J. (2022). Evolution and analysis of urban resilience and its 
influencing factors: a case study of Jiangsu Province, China. In Natural Hazards (Vol. 
113, Issue 3). Springer Netherlands. https://doi.org/10.1007/s11069-022-05368-x 

Yulianto, E., Yusanta, D. A., Utari, P., & Satyawan, I. A. (2021). Community adaptation and 
action during the emergency response phase: Case study of natural disasters in Palu, 
Indonesia. International Journal of Disaster Risk Reduction, 65(September), 102557. 
https://doi.org/10.1016/j.ijdrr.2021.102557 

Zaman, M. O., & Raihan, M. M. H. (2023). Community resilience to natural disasters: A 



IDRiM (2024) 14 (1)                                                                                                          ISSN: 2185-8322 
DOI10.5595/001c.115826 
 

 97

systemic review of contemporary methods and theories. Natural Hazards Research, May. 
https://doi.org/10.1016/j.nhres.2023.05.003 

Zhang, Y., Long, H., Ma, L., Tu, S., Liao, L., Chen, K., & Xu, Z. (2019). How does the 
community resilience of urban village response to the government-led redevelopment? A 
case study of Tangjialing village in Beijing. Cities, 95(February). 
https://doi.org/10.1016/j.cities.2019.102396 

 
 


