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Abstract  

Despite improvements in preparedness, response, and recovery, the 
intensity of floods is increasing on a global scale. There is no way to fully prevent 
or mitigate against floods. Therefore, it is necessary to enhance the flood 
resilience of communities around the world. Due to differences in the location, 
topography, and socio-economic characteristics of communities, flood risk and 
resilience are not the same for all communities.  

This study analyzes flood resilience and its variations in different parts of 
Temerloh Municipal Council, Malaysia. Temerloh is located in the center of 
peninsular Malaysia. It is a growing town and a hub of tourism, transportation, 
and trade. However, due to its location in the Pahang River basin, the town is 
highly vulnerable to flood. The huge damage caused by a devastating flood in 
2014, for example, illustrated a lack of resilience in various parts of the town.  

This research has developed a methodological approach and formulated a 
Flood Resilience Index (FRI) for different kampungs (villages located within a 
urban setting) within the Temerloh Municipal Council. By addressing physical, 
social, economic, and institutional dimensions of resilience, it explores the 
principal factors that are playing a role in flood resilience in Temerloh’s 
kampungs. The FRI of various kampungs indicates that housing, garbage 
disposal, community preparedness, and institutional preparedness are playing 
important roles in flood resilience. 

 

Introduction  

In the field of disaster management, the concept of “resilience” is receiving 
increased attention. The United Nations International Strategy for Disaster 
Reduction (UNISDR) defines resilience as “the ability of a system, community, or 
society exposed to hazards to resist, absorb, accommodate to, and recover from 
the effects of a hazard in a timely and efficient manner, including through the 
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preservation and restoration of its essential basic structures and functions” 
(UNISDR, 2012 cited in Kusumastuti, 2014). Particularly after the adoption of the 
Hyogo Framework for Action 2005-2015, resilience started to gain popularity in 
disaster research and action.  

Although resilience is widely incorporated into flood risk management 
policies (Zevenbergen, 2016), scholars’ definitions of flood resilience vary. In 
recent work on flood resilience, for example, Hagger (2016) has defined 
resilience in terms of three capacities: capacity to resist, capacity to absorb and 
recover, and capacity to transform and adapt. Another scholar described 
community resilience as a process linking the myriad of adaptive capacities (such 
as social capital and economic development) to responses and changes after 
adverse events (Norris et al., 2008, cited in Cutter, 2010).  

Similarly, Paton and Johnston (cited in Kusumastuti, 2014) asserted that 
community resilience requires safeguarding the physical integrity of the 
community. At the same time, it demands ensuring the continuity of economic, 
business, and administrative activities of the community. Furthermore, it needs to 
ensure that community members have the resources, capacities, and capabilities 
necessary to deploy physical and economic resources in ways that minimize 
disruptions.  

Community resilience has also been defined as a set of networked 
adaptive capacities—namely economic development, social capital, information 
and communication, and community competence (Norris et al., 2008). Tourbier 
(2012) proposed a methodology to define flood resilience in light of U.S. 
experiences, which incorporates ecological, spatial, structural, social, disaster 
relief, and flood-risk aspects into its definition of flood resilience. Norris et al. 
conclude that “flood resilience combines (1) spatial, (2) structural, (3) social, and 
(4) risk management levels of flood preparedness.” Irrespective of the context or 
community, most definitions of resilience specify a set of abilities or capacities, 
and argue that the effective combination of these capacities will help build a 
resilient community. Phrased somewhat differently, flood resilience can be 
described as the ability to absorb flood-related disturbances, recover, and 
reorganize, and adapt as necessary.  

As noted, floods cannot be fully prevented or mitigated against, despite 
recent improvements in infrastructure, preparedness, response, and recovery. 
Enhancing community resilience, therefore, should be a priority in flood-prone 
communities. But despite the fact that many Malaysian communities are highly 
vulnerable to flooding, flood resilience-related research or initiatives have not yet 
been incorporated sufficiently into Malaysia’s flood-management efforts. 

Except for flooding, Malaysia is relatively free from severe destruction 
caused by natural disasters, since it falls geographically outside the Pacific Rim 
of Fire. Due to its tropical climate, however, Malaysia receives significant annual 
rainfall, which causes floods almost every year in multiple parts of the country 
(Zevenbergen, 2016). Throughout Malaysia, including the states of Sabah and 
Sarawak, there are a total of 189 river basins, whose main channels flow directly 



FLOOD RESILIENCE OF TEMERLOH MUNICIPAL 

COUNCIL: AN EMPIRICAL ANALYSIS OF 

KAMPUNG LEVEL VARIATIONS 

Gulsan Ara Parvin 

 

 

Malaysia Sustainable Cities Program, Working Paper Series 3 
© Gulsan Ara Parvin & Massachusetts Institute of Technology 2017 

to the South China Sea. Of these, 85 are prone to recurrent flooding (Gasim et 
al., 2014). The Pahang River basin is one of the most flood-vulnerable regions of 
peninsular Malaysia, with the fast-growing town of Temerloh at its center.  

Temerloh, the second-largest town in Pahang state, is a hub of tourism, 
transportation, trade and commerce on the eastern coast of Malaysia. Its location 
in the Pahang River basin makes it highly vulnerable to flood. Along with other 
parts of Pahang, Temerloh Municipal Council experienced especially severe 
flooding events in 1926, 1971, 2001, 2007, and 2014. The most recent 
devastating flood occurred between December 2014 and January 2015, causing 
huge damage and demonstrating the inefficiency and limitations of then-current 
flood management and risk reduction approaches. It also illustrated the lack of 
resilience throughout many parts of the city. Given that backdrop, this research 
evaluates the flood resilience of Temerloh Municipal Council by addressing 
different dimensions of resilience in the ten kampungs (villages located within an 
urban setting) that make up the town. It proposes a methodological approach to 
prepare a Flood Resilience Index (FRI) for 10 different kampungs located within 
Temerloh Municipal Council.  

It is expected that this flood resilience indexing method can be used for 
periodical evaluation of flood resilience level of kampungs in Temerloh, and thus 
can be used to guide policies and action planning to enhance that resilience. In 
order to assess and improve flood resilience of Temerloh, this study explores 
four distinct questions: 

 

 What methodological approach should be used to develop a Flood 
Resilience Index (FRI) for periodic evaluation of the flood resilience of 
the kampungs? 

 How does the flood resilience of different kampungs vary along 
physical, social, economic, and institutional dimensions? 

 What are the principal factors in determining the flood resilience of 
different kampungs? 

 What are the policy implications for enhancing the flood resilience of 
Temerloh Municipal Council? 

 

The context of the study  

Chan (2015) stated, “Within a climate of sustained economic boom, policy 
makers as well as Malaysians from all walks of life are understandably less 
concerned about floods.”  

Yet severe flooding continues to be a reality in Malaysia. Malaysia 
suffered heavy losses after the most recent major flood in 2014,considered the 
worst flood in the history of the Pahang region. The northeast monsoon rains on 
December 17th, 2014, resulted in flooding throughout the states of Kelantan, 
Terengganu, Pahang, and parts of Perak and Sabah. Losses were estimated to 
be approximately 1 billion USD. In addition to the economic losses, there were 
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deaths, environmental pollution, community disorder, psychological and health 
issues, and other socio-economic impacts (Karim et al., 2016).  

Suffering, loss, and damages were worst in Temerloh. Due its location at 
the junction of the Pahang River and the Semantan River, almost every part of 
Temerloh and the surrounding vicinity are highly vulnerable to flood and 
associated loss and damages. During the 2014 flood, the water level of both the 
Pahang and Samantang Rivers reached above 40m, submerging almost all 
roads (including the East Coast Highway) and electric substations. Electricity and 
drinking water supplies were interrupted for about 10 days (Temerloh District 
Office, 2015), affecting about 22,000 people. An ineffective and slow response 
has been blamed for the extent of loss and damage (Mei et al., 2016). Chan has 
claimed that in Malaysia, official solutions for flood control are largely 
engineering-based, and are not very effective in combating extensive monsoon 
floods (Chan, 1997).  

Chan further concludes that the current flood management model in 
Malaysia lacks a multi-disciplinary approach, and therefore fails to balance 
structural and non-structural measures (Chan, 2015). Combining structural and 
non-structural measures to enhance community resilience has been a popular 
approach to flood management in recent decades. In this resilience-building 
approach, structural measures—such as planned housing development, zoning, 
building codes, drainage systems, and accessibility to roads—are combined with 
non-structural measures like community participation, health, education, and 
awareness.  

Before the resilience of a community or a town can be enhanced, 
however, the multiple dimensions of that community’s current levels of 
vulnerability and resilience must first be assessed. According to UNISDR, 
vulnerability is “the conditions determined by physical, social, economic and 
environmental factors or processes, which increase the susceptibility of a 
community to the impact of hazards” (UN/ISDR, 2004, cited in Birkmann, 2006). 
In this paper, resilience is considered as a set of capacities that can be fostered 
through interventions and policies, which in turn help build and enhance a 
community’s ability to respond and recover from disasters (Disaster Management 
Reference Handbook, 2016).  

Within an urban area, there is large variation in risks and vulnerabilities, 
and subsequently the resilience level also largely varies, which is essential to 
recognize during any development initiative (Bicknell et al., 2012). Cities typically 
cover large and often physiographically heterogeneous areas with different 
exposure and susceptibility to hazards. Furthermore, the population of a city and 
the conditions under which people live are diverse. Clearly, some parts and some 
residents of a city may be more vulnerable than others (Klein, Nicholls and 
Thomalla, 2003). Therefore, cities may be viewed as containing micro-zones with 
potential microclimates due to the variation in land use, settlement patterns, 
function, density, characteristics of residential areas, and the communities living 
there. This diversity contributes to differences in disaster risk, which in turn 
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affects differences in human development and resilience (ISDR 2010). In other 
words, it is critical to assess the strengths, weaknesses, opportunities, and 
threats of micro-zones within a city; and in the well-governed urban center, it is 
necessary to identify place-specific needs through detailed local information 
(Bicknell et al., 2012). The Hyogo Framework for Action, for example, has 
emphasized the importance of identifying local risk patterns and trends (ISDR 
2007) before any attempts to reduce disaster risk and enhance resilience.  

Reflecting the importance of micro-level assessment of city resilience, this 
paper depicts the micro-level variations in flood disaster resilience of Temerloh 
by formulating a Flood Resilience Index (FRI) that measures the flood resilience 
level of 10 kampungs located within the jurisdiction of Temerloh Municipal 
Council. The FRI was formulated by addressing numerous issues related to 
physical, social, economic and institutional dimensions of resilience. It also 
identifies various issues that local authorities have prioritized in order to enhance 
their resilience. 

 

Study area  

Temerloh is located in the center of peninsular Malaysia, within the state 
of Pahang and 130 km away from the Malaysian capital city, Kuala Lumpur. 
Second only to the city of Kuantan, Temerloh is one of the most important towns 
on the eastern coast of Malaysia. It is well connected to the east and west of the 
country by the Kuantan-Kuala Lumpur Trunk Road and the East Coast 
Expressway. Temerloh’s locational advantages have encouraged rapid growth 
and transformed it into a hub of tourism, transportation, trade, and commerce.  

According to the 2010 Malaysian Census, there are a total of 46,600 
households in Temerloh with an average household size of 3.57 people. The 
household growth rate in Temerloh is estimated at approximately 2 percent per 
year since 2008 (Ministry of Energy, Green Technology and Water, 2012) 

The state of Pahang has a tropical monsoon climate, with annual 
precipitation in Temerloh (from 2006 to 2010) averaging 2,051 mm. Average 
monthly temperatures vary between 33 and 23 degrees Celsius. Temerloh has a 
hilly topography, which undulates moderately with a relatively high northwestern 
part and lower southeastern side. Along the Pahang River and its tributaries, 
there is a narrow valley plain with elevation of about 60 to 110 meters (Ministry of 
Energy, Green Technology and Water, 2012). 

Temerloh Municipal Council, or Majlis Perbandaran Temerloh (MPT), was 
declared as a municipal council on January 15, 1997. MPT is divided into two 
administrative parts: the “operation area” and the “control area.” Tax and pay 
services are imposed in the operation area. In the control area, an assessment 
tax is not imposed and municipal services are not delivered. Temerloh Municipal 
Council is 1442 square kilometers in total but the control area makes up only 365 
square kilometers.  
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Within Temerloh Municipal Council, there are both planned residential 
areas and unplanned areas. In order to analyze variation in flood resilience 
across different areas, ten kampungs (villages) within Temerloh were selected. 
Table 1 provides an overview of the ten kampungs’ level of flood risk, land use, 
proximity to the city center, and socio-economic features.  
 

Kampung1 

Flood 
Risk 
Level 

Primary 
Land Uses 

Proximity 
to City 
Center 

Number of 
Households 

Socio-Economic 
Features 

Kg. 
Pangsenam 

Very 
High 

Residential; 
agricultural 

7 km 350 Low level education 
and high level of 
Poverty 

Kg. Buntut 
Pulau 

Very 
High 

Residential; 
agricultural 

5 km 462 Low education and 
high level of poverty  

Kg. Bukit 
Kelulut 

Low Residential; 
agricultural 

7 Km 105 High level of 
community 
integration 

Kg. Jalan 
Bahagia 

High Residential; 
commercial 

2.5 Km 3000 Combination of 
planned and 
unplanned areas. Low 
level of social 
integration 

Kg. Batu 
Satu 

Low Residential; 
commercial 

2.5 Km 1560 Mix of different 
communities, 
predominantly 
migrant communities  

Kg. Baru Very 
High 

Residential  2.5 Km 180 Population is of 
Chinese descent. 
Predominantly 
elderly population 

Kg. Paya 
Kechik 

Low Residential; 
agricultural 

6.5 Km 290 High level of 
community 
integration and 
awareness 

Kg. Tanjung 
Lalang 

High Residential; 
agricultural 

7 km 250 Poor economic 
conditions and low 
level of community 
integration 

Kg. Penak Very 
High 

Residential; 
agricultural 

7.5 Km 750 Combine of planned 
and unplanned areas. 
High level of flood 
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preparedness  

Kg. Megat 
Segama 

Normal Residential; 
commercial 

7.5 Km 1809 Lack of preparedness 
and awareness  

  
Table 1. Overview of ten kampungs in Temerloh Municipal Council2 

. 
 

Figure 1 shows the location of studied kampungs within Temerloh 
Municipal Council. 

 

 
Figure 1. Map of Temerloh Municipal Council with ten kampung locations3 

 
 

Methodology  

This study adopts four distinct methodological approaches to respond to 
the four research questions posed herein.  

 

Development of the Kampung Flood Resilience Index (FRI)  
Various perceptions and concepts related to community resilience, and 

especially to disaster resilience, were initially reviewed. This review process 
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showed that while scholars have put forward various definitions of “resilience,” 
there is a general consensus in the literature that resilience includes a number of 
abilities or capacities. Considering these different conceptual views of resilience, 
this study focuses on four different dimensions to understand flood resilience: 

  

 physical,  

 social,  

 economic, and  

 institutional.  
 
The combination of all these factors determines how efficiently and 

effectively a community will be able to respond to, recover from, and re-organize 
in the wake of a flood. 

This methodological approach applies four parameters under each 
dimension, with each parameter consisting of four variables. A structured 
questionnaire was formulated to assess the level of flood resilience within our ten 
subject kampungs across physical, social, economic, and institutional 
dimensions. The questionnaire is treated as a 4×4×4 matrix (Fig. 2), given there 
are four dimensions, that each dimension has four parameters, and that each 
parameter consists of four variables.  

 
 

 
 

Figure 2. Process to formulate questions to assess flood resilience 

 
There are 64 total variables that lead to 64 questions (Appendix 1). Each 

dimension comprises 16 questions to assess flood resilience. Table 2 shows the 
four dimensions with four parameters under each dimension. Respondents used 
a four-point rating scale to assess the resilience level for each variable, where 1 
means “poor” or “the worst situation” and 4 means “very good” or “the best 
situation.”  

For instance, the percentage of households that have an 
emergency/alternative electricity supply system is used as one of the variables or 
indicators. If fewer than 25 percent of a community’s households have 

4 dimensions 
 

Each 
dimension 

consists of 4 
parameters 

(4 x 4) 
 

1 variable 
represents 1 

question 
(64 

questions) 

Each parameter 
consists of 4 variables 

(4 x 4 x 4) 
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emergency or alternative electricity supply, that is considered poor, in terms of 
flood resilience; if 25 percent-50 percent, moderate; 51-75 percent, good; and 
more than 75 percent, very good. A similar methodology has been used by 
Joerin and Shaw (2011), and Parvin et.al (2011) to develop a Climate Disaster 
Resilience Index. 
 

Physical 
dimension 

Social  
dimension 

Economic 
dimension 

Institutional  
dimension 

Electricity and 
fuel  

Health Income Mainstreaming of disaster 
risk reduction and climate 
change adaptation 

Water and waste  Education and 
awareness 

Employment Effectiveness of the 
kampung’s crisis 
management framework 

Road access Social capital Financial assets 
and savings 

Knowledge dissemination 
and Institutional 
collaboration  

Housing and land 
use 

Community 
preparedness 
during a disaster 

Budget and 
subsidies 

Good governance 

 
Table 2. Table of dimensions and parameters of Flood Resilience Index (FRI)4 

 
 
In addition to answering the 64 questions, respondents are asked to 

assign a weight from 1 to 4 (lowest to highest) to each of the four parameters 
under each dimension according to its perceived importance to flood resilience. 
Similarly, variables under each parameter were also assigned weights according 
to their perceived importance. Since quantitative data for physical, social, 
economic, and institutional issues were not available, this research mostly relies 
on respondents’ perception of resilience. Based on the perceived scores of 
resilience, the following weighted mean formula was used to calculate the Flood 
Resilience Index.  

 
Weighted mean formula:  
              
∑ 𝑾𝒊𝑿𝒊𝒏

𝒊=𝟏                 W1X1 + W2X2 + W3X3 + W4X4 
____________   =  _____________________________________ 
∑ 𝑾𝒊𝒏

𝒊=𝟏             W1 + W2 + W3 + W4 
 

The Flood Resilience Framework presented in Figure 3 displays the data 
source, dimensions of resilience, use of the FRI, the actors involved, and its 
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expected outcomes. The framework analyzes the micro-level variation of flood 
resilience within Temerloh, and explores various factors affecting flood resilience. 
It illustrates capacities and limitations of different kampungs. Finally, it provides 
policy implication guidelines for each dimension of resilience to enhance flood 
resilience within Temerloh, This holistic approach to flood resilience, if adopted, 
should facilitate effective flood response and flood risk reduction.  
 

 
 
Fig. 3 Flood resilience framework5 

 
 

Data collection to assess the kampungs’ flood resilience   
The structured questionnaires developed through using 4 dimensions, 16 

parameters and 64 variables of flood resilience were distributed to ten kampungs 
from different areas of Temerloh Municipal Council. Leaders of the kampungs, 
called penghulus in Malay, were the main respondents for the questionnaire (with 
the assistance of their village management team). The researcher and a local 
research assistant administered each survey. Before starting the questionnaire, 
respondents heard a short lecture on how to conduct their self-assessment of 
flood resilience. In addition, the researchers made efforts to ensure that all 
penghulus had the same understanding of the questions and the variables of 
resilience. Finally, in addition to information derived from the questionnaire, the 
researcher visited the relevant kampung in person to gain a clear mental image 
of the community’s relative flood risks and level of resilience. 

 

 
 

FRI	

- To	understand	
minimum	standard	of	
community	resilience	

- To	understand	local	
community	varia on	

- To	incorporate	local	
issues	into	policy/
planning	at	district/
divisional	level	

- To	periodically	monitor	
the	progress	of	
community	resilience	
through	proper	ac on		

Community	
Ac ons	

Ins tu onal	
Ac ons	

Flood	
Resilient	
Kampung	

U
se
	o
f	C

o
m
m
u
n
ity	an

d
	In
s
tu

o
n
al	R

e
silien

ce
	In
d
e
x	

“P
e
n
gh
u
lu
s”	o

r	V
illage

	H
ead

s		

Data	
source	

Dimension	of	
resilience	

Types	of	resilience	
Index	

Use	of	resilience	index	 Actors	 Outcome	

Social	

Physical	

Economic	

Natural	



FLOOD RESILIENCE OF TEMERLOH MUNICIPAL 

COUNCIL: AN EMPIRICAL ANALYSIS OF 

KAMPUNG LEVEL VARIATIONS 

Gulsan Ara Parvin 

 

 

Malaysia Sustainable Cities Program, Working Paper Series 11 
© Gulsan Ara Parvin & Massachusetts Institute of Technology 2017 

Principal factors in flood resilience of kampungs  
Based on the self-assessment made by the penghulus, an FRI score was 

calculated for each of the ten kampungs along the four dimensions of resilience. 
The FRI indicated wide variations in resilience across kampungs and along 
different dimensions. To explore the factors affecting this variation—i.e., high or 
low levels of flood resilience—another survey was conducted. During this second 
phase, penghulus were asked to indicate the factors responsible for the level of 
flood resilience in their respective village.  

 

Policy implications for improving flood resilience  
The findings and outcomes from the previous methodological stages 

shaped the formulation of the policy guidelines. Discussions with key informants 
and a literature review were also used to explore policy implications. The goal of 
the policy guidance is to enhance flood resilience in Temerloh and other 
applicable parts of the world. 

 

Limitations of the research  

 

 Perception-based  
The indexing approach that is used in this research requires accuracy. 

This depends on the personal assessment of the penghulu and his team, and the 
subjective choices of the respondents. Penghulus determined their resilience 
level on a four-point rating scale based on their own evaluation and perception. 
Since each penghulu has served his village for at least several years and is well 
versed in every aspect of village life, his evaluation of the kampung’s flood 
resilience level is considered accurate. Arguably, reliable quantitative data could 
be an alternative means to assess flood resilience; that approach was not 
adopted here, given the lack of kampong-level data for all of the flood resilience 
indicators used in this study. 

 

Equivalent weightage  
Despite recognizing this type of limitation, it is challenging to establish 

relative importances among different dimensions of resilience. We note, 
however, that penghulus were asked to prioritize different parameters and 
dimensions of flood resilience of their villages. This process of prioritization 
presumably has minimized the weighting limitation. 

 

Findings and discussion  

The operational area of Temerloh Municipal Council is 1442 square 
kilometers. This area is comprised of widely variable topography, land use, 
communities, and residential areas. At the same time, flood risk and 
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vulnerabilities vary widely all over Temerloh. Some parts of the town, for 
example, are closer to the riverbank or on lower ground. Therefore, flood risks 
and resilience are not equivalent throughout the Temerloh area. Approximately 
23 percent of the land in Temerloh is flood-prone, so not all kampungs have high 
flood risk. At the same time, the flood resilience of most kampungs is not very 
high. Through analyzing the flood resilience of ten kampungs located in different 
parts of the town, this section examines the variation in flood resilience based on 
physical, social, economic, and institutional dimensions. It also explores the 
factors responsible for such variation. 

 

Overall flood resilience of Temerloh kampungs  
Overall, flood resilience is the average of the physical, social, economic 

and institutional resilience scores for each kampung. Using a 1- to 4-point rating 
scale, where 1 is poor, 2 is medium, 3 is good and 4 is very good resilience the 
overall resilience scores range from 2.15 to 2.91. The overall flood resilience 
scores clearly indicate that none of the kampungs has achieved even a good 
flood resilience level. 

 

 
 
Figure 4. Overall Flood Resilience Index scores of ten kampungs in Temerloh6 

 
Among the ten kampungs studied, four had an overall resilience score 

within 2 to 2.5, while the other six kampungs had scores of between 2.5 to 2.9. 
Therefore, it can be said that 60 percent of the kampungs studied have a 
relatively better flood resilience level.***  

Considering all four dimensions (physical, social, economic and 
institutional), it is found that the villages of Kg. Penak and Kg. Bukit Kelulut have 
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almost achieved a good flood resilience level (a score of 3 or higher) (Fig. 4). 
Elements such as building codes, construction of elevated houses, and 
community integration and preparedness have contributed to these villages’ 
achievement of better flood resilience. Further, institutional strengths like an 
efficient emergency management team, good governance in early warning 
practices, and evacuation and recovery lead by responsive leaders play a 
primary role in the better flood resilience of these villages.  

 

 
Forest clearance 

 
Unplanned growth on flood-prone areas 

 
Poor waste disposal 

 
Poor drainage systems 

 
Figure 5. Visual evidence of factors contributing to low levels of flood resilience7 

 
In contrast, rapid and unplanned growth, environmental degradation as a 

result of deforestation, poor waste disposal, inadequate drainage systems (Fig. 
5), and community conflict have contributed to low levels of flood resilience in the 
villages of Kg. Megat Segamat and Kg. Jalan Bhagia. 

This study found that despite its high flood risk, Kg. Penak has the highest 
level of overall flood resilience. One clear and important finding, therefore, is that 
locational disadvantage or inherent flood risk is not always the primary 
determinant of the level of flood resilience. Social, economic, and institutional 
issues can mitigate physical risks and vulnerability in ways that strengthen the 
community.  
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FRI scores of physical, social, economic, and institutional 

dimensions  
Flood Resilience Index (FRI) scores of each of the four dimensions imply 

that there are remarkable variations in the physical, social, economic, and 
institutional resilience levels of our subject communities. Temerloh fares well in 
institutional flood resilience: the average institutional flood resilience score for all 
ten villages in the study is above 3 (3.11), which denotes “good.” The average 
flood resilience score for the economic dimension, however, is “poor.” Social and 
physical flood resiliencies are “moderate” (Fig. 6).  

 

 
 
Figure 6. Average flood resilience level of four dimensions8  

 
Comparing all four dimensions of flood resilience, it is evident that all ten 

villages under study have taken steps to build strong structures to fight against 
flood, especially after experiencing the devastating effects of the 2014 flood. 
Almost all of the villages have emergency management teams, volunteer groups 
to handle early warning, and generally efficient response, evacuation, and 
recovery processes. As a result, institutional flood resilience is relatively better in 
all villages today than it was prior to 2014. However, due to a lack of income 
earning opportunities, poverty, and a lack of budget and subsidies to prepare for 
and respond to floods, villages have low levels of flood resilience based on these 
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economic factors. All of these economic issues need to be highlighted during 
flood management initiatives. In addition, findings reveal that all the kampungs 
that are relatively better in flood resilience are “good” in social factors like 
preparedness, community activities, and community participation. Therefore, it 
can be argued that physical issues like housing, waste disposal and drainage 
systems—as well as social issues like community integration, participation, and 
preparedness—are also important to enhance flood resilience. 

 

Comparison of ten kampungs’ FRI scores 

across four dimensions  
All ten villages showed wide variation in levels of flood resilience across 

the different dimensions that were studied. Interestingly, while some villages 
score high in flood resilience based on institutional dimensions, based on 
physical dimensions, the flood resilience of the same villages is weaker. 
Similarly, some villages have good social resilience in place to deal with floods, 
but their economic resilience is found to be low or poor (Fig. 7). Furthermore, 
neighboring kampungs located within five to ten minutes driving distance (within 
1−2 km) of each other have notable differences in the level of their flood 
resilience. For instance, the distance between Kg. Penak and Kg. Mega Segamat 
is less than 1 km, but Kg. Penak has the highest level of flood resilience and Kg. 
Mega Segamat has the lowest level of flood resilience.  
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Figure 7. Comparison of flood resilience of 10 kampungs across four dimensions9 

 
From Figure 7, it is evident that high physical flood resilience of an area 

does not always imply that the area will have better flood resilience based on 
social, economic, or institutional dimensions. Similarly, social issues cannot be 
replaced or overcome by structural or engineering solutions. Again, there are 
numerous factors across the four dimensions that play a role in determining the 
variation in flood resilience of Temerloh’s kampungs.  

 

Physical dimension of flood resilience  
FRI scores for the physical dimension range from 1.6 (poor) to 3.3 (good), 

indicating wide variation in the flood resilience levels among different villages. 
The central part of Temerloh Municipal Council, especially Kg. Baru and Kg Jalan 
Bahagia, has low levels of flood resilience based on the physical dimension. 
Despite their location at the center of Temerloh and easy access to trade and 
commerce, other key factors such as unplanned and poor housing conditions, 
poor waste management, and a lack of well-protected emergency power and 
water supplies help determine these kampungs’ low level of physical flood 
resilience. Compared to all villages in Temerloh, Kg. Tanjung Lalang is 
considered to have a good level of resilience based on the physical dimension. 
Even though this village is highly vulnerable to flood due its close proximity to the 
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Samantang River, it has enhanced its physical flood resilience compared to 
neighboring villages by following building codes, constructing elevated houses 
(Fig. 8a), and ensuring accessibility to the main road.  
 

Name of Kampung  Physical Social Economic Institutional Overall FRI 

Kg. Pangsenam 2.41 2.67 1.4 3.01 2.37 

Kg. Buntut Pulau 2.44 2.69 2.03 3.26 2.61 

Kg. Bukit Kelulut 2.53 3.65 2.04 3.32 2.89 

Kg. Jalan Bahagia 1.98 3.03 2.02 2.48 2.38 

Kg. Batu Satu 2.35 2.94 2.43 3.13 2.71 

Kg. Baru 1.61 3.32 2.01 3.64 2.65 

Kg. Paya Kechik 2.66 2.56 1.93 3.43 2.65 

Kg. Tanjung Lalang 3.3 2.42 1.44 2.89 2.51 

Kg. Penak 2.83 3.38 1.92 3.52 2.91 

Kg. Megat Segama 2.56 2 1.85 2.19 2.15 

Average Score  2.46 2.86 1.66 3.11 2.6 

 
Table 3. Kampungs’ FRI scores across four dimensions10 

 

Social dimension of flood resilience  
Flood resilience based on the social dimension is relatively better than the 

physical and economic resilience in case of almost all kampungs. The exception 
is Kg. Megat Segama, which has the lowest level of flood resilience along the 
social dimension. In this kampung, there are both planned and unplanned 
residential areas, and its residents are from diverse socioeconomic backgrounds. 
These factors have contributed to poor community participation and community 
integration. Additionally, lack of awareness, poor disaster preparedness, and 
poor responses to evacuation and relief efforts are other social factors that 
impede the village’s level of flood resilience. The villagers’ level of disaster 
preparedness—especially in housing, waste management, and drainage, and 
their response to evacuation and relief works—are poor.  

Other research (Schelfaut et al., 2011) supports the interpretation that 
flood resilience is closely associated with community’s awareness and 
preparedness. According to the community leader, for example, the flood risk of 
Kg. Megat Segama is low. This low level of risk perception has prevented the 
village from being adequately prepared to respond when floods occur. A study 
supporting this claim argues that a low level of risk perception leads to low 
preparedness, and this in turn causes inadequate response to disaster (Scolobig 
A., De Marchi B., Borga M. 2012). The combinations of these social issues 
contribute to the low level of disaster resilience of a community. 
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In contrast, other villages in Temerloh—such as Kg. Bukit Kelulut and Kg. 
Penak—exhibit strong community ties. With the guidance of enthusiastic leaders, 
residents organize cultural and religious festivals, sports, village cleaning, and 
various village development activities. Both of these villages, moreover, maintain 
a community team to operate income-generating activities like beekeeping, 
horticulture, and livestock farming, all of which help to improve community 
wellbeing,and thereby contribute to better flood resilience in these villages. Kg 
Bukit Kelulut’s score along the social dimension is 3.65, and Kg. Penak’s is 3.38 
(Table 3). 

 

Economic dimension of flood resilience  
Some scholars have contended that economic factors that are susceptible 

to disaster risk—for example, income—can also be considered as factors of 
vulnerability and resilience (van Beek & Loucks 2005; Gallopin 2006, cited in 
Balioca, 2009). In addition, Cutter (2010) considers employment as an important 
indicator of disaster resilience. In this study, therefore, economic factors like 
income, employment, assets, and household savings also play an important role 
in determining flood resilience.  

Considering economic factors, the flood resilience of most of Temerloh 
Municipal Council is assessed as poor. FRI scores in the economic dimension 
range from 1.4 to 2.4, with an average FRI score for all kampungs of 1.66, 
indicating poor flood resilience. Low levels of education and a lack of income-
generating opportunities are viewed as the principal reasons for the low level of 
economic resilience. Rubber tapping, palm oil production, and aquaculture are 
the main income sources, and although Temerloh is growing rapidly in terms of 
population, space, and economy, employment opportunities for younger 
generation are not keeping pace. As a result, the older population increases, 
while younger generations migrate to other parts of Malaysia in search of better 
job opportunities and higher incomes. Obviously, an older population with lower 
incomes has relatively less ability to respond, recover, and bounce back from 
flood.  

In addition, almost all the villages claim there are insufficient budgets and 
subsidies for flood management. Village heads explain that financial support is 
provided by the National Disaster Management Agency (NaDMA) to the district 
office, but there is no financial support for flood management given directly to the 
village committee.  
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Physical resilience: Elevated houses built on 

stilts in Kg. Buntut Pulau protect from 
flooding. 

 
Social resilience: Fishing and sharing meals 

strengthens social ties. 

 
Economic resilience: Income-generating 
activities like cage fish culture provide 

financial resources needed to respond to 
disasters. 

 
Institutional resilience: An efficient 

emergency management team, like that of 
Kg. Bukit Kelulut, provides necessary 

leadership. 

 
Figure 8. Examples of enhanced flood resilience11 

 

Institutional dimension of flood resilience  
These indicators of flood resilience include the presence of emergency 

management teams, collaboration among agencies and groups responsible for 
disaster response, disaster awareness and training programs, early warning 
systems, and established evacuation, relief, and recovery processes.  

In Temerloh, villages like Kg. Baru, Kg. Penak, Kg. Bukit Kelulut, and Kg. 
Pangsenam have the benefit of very enthusiastic leaders, and FRI scores show 
that these Kampungs are in the best position in terms of institutional flood 
resilience. Verner (2012) argued that responsive leadership is crucial to 
successful climate change adaptation and resilience. Similarly, other scholars 
have identified local-level leadership as one of the key functional success factors 
in disaster management (Kusumasari, et al., 2010). This study’s findings also 
support the importance of local leadership: observations indicate that well-
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organized, responsive, and enthusiastic leadership plays a key role in enhancing 
flood resilience.  

Self-motivated village heads tend to organize and shape well-structured 
and efficient emergency management teams that make sure villages are well-
prepared every year before floods occur, keep people updated with flood 
warnings, manage timely evacuations, and distribute relief supplies. Emergency 
management teams sometimes collaborate with their counterparts in neighboring 
villages to strengthen their flood preparedness and response ability. NaDMA also 
provides important flood preparation equipment and supplies—for example, 
boats, tents, and emergency food and water—to the village committees to 
strengthen their institutional capacity (Malaysia-Disaster Reference Handbook, 
2016). These are key institutional factors in achieving higher levels of flood 
resilience.  

 

Priority parameters to enhance flood 

resilience  
The results of this study demonstrate that flood resilience across villages 

in the same area varies extensively along socio-economic, physical, and 
institutional dimensions. While some kampungs have strong social ties that 
enhance flood resilience, they are weaker in the physical conditions that affect 
resilience. Similarly, there are villages whose economic conditions impede their 
resiliency, but have strong institutional efforts that make them more resilient to 
floods. Due to this variation, each penghulu was asked to prioritize the 
parameters within each dimension that they consider important to enhancing the 
flood resilience of their respective kampung. Penghulus ranked the parameters 
under each dimension from 4 to 1, indicating highest priority to lowest priority. 
Scoring shows that though penghulus prioritized parameters differently, some 
development parameters were consistently identified as high priority. Table 4 
presents the average ranked scores of each parameter. Parameters with a score 
of 3 or higher (shown in bold) are identified as most important to enhancing flood 
resilience. 
 

Dimensions Parameters Priority (4 = highest; 1 = lowest) 

Physical 

Electricity and fuel 2.5 

Water supply and solid waste  3.4 

Accessibility of roads 1.3 

Housing and land-use 2.8 

Social 

Health 2.8 

Education and awareness 3 

Social capital 2 

Social cohesion and community 2.2 



FLOOD RESILIENCE OF TEMERLOH MUNICIPAL 

COUNCIL: AN EMPIRICAL ANALYSIS OF 

KAMPUNG LEVEL VARIATIONS 

Gulsan Ara Parvin 

 

 

Malaysia Sustainable Cities Program, Working Paper Series 21 
© Gulsan Ara Parvin & Massachusetts Institute of Technology 2017 

preparedness during a disaster 

Economic 

Income 2.6 

Employment 2.3 

Assets, finance, and savings 1.8 

Budget and subsidy 3.3 

Institutional 

Mainstreaming of disaster risk 
reduction and climate change 
adaptation 

2.5 

Effectiveness of zone’s crisis 
management framework 

2.3 

Effectiveness of kampungs’ 
institutions to respond to a 
disaster 

3.1 

Institutional collaboration and 
good governance 

2.2 

 
Table 4. Parameters of flood resilience as prioritized by village leaders12 

 
Analysis of the ranking of these parameters by kampung heads reveals 

that water supply and solid waste disposal are considered to be the highest 
priority to enhance flood resilience (Table 4). This is unsurprising, as water is a 
basic requirement for life and essential to maintaining proper sanitation and 
personal hygiene. Additionally, this prioritization is likely to be influenced by 
hardship experienced during the flood of 2014, when there was no supply of 
clean water for about 10 days. Other research (Shimi, 2010) notes that during a 
flood, water supply, sanitation, and health concerns become acute. In addition, 
poorly managed waste can contaminate the entire water system, causing severe 
health problems. Therefore, individuals, communities, and city authorities all 
need to be prepared to manage water supply and waste disposal during and after 
floods.  

Budget and subsidy are considered another important sector to prioritize 
for flood resilience. The National Disaster Management Agency (NaDMA) 
provides a budget to the Temerloh district office for flood management. However, 
there is no direct financial support for flood management given to each village 
committee, and every kampung head makes the point that at the village level, 
there is no specified budget or subsidy to deal with flood, unless the village 
committee submits a formal proposal. Out of the 16 parameters prioritized, two 
other parameters—“effectiveness of institutions to respond to disaster,” and 
“education and awareness”—are also ranked as very important. The importance 
given to these parameters by the kampong heads is echoed by scholars who 
also consider education and awareness to be crucial for flood resilience, They 
claim that increasing awareness, worry, and/or preparedness raises the 
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perception of risk, and contributes to enhanced flood resilience (Bradford, et al., 
2012.) 

In contrast, some critical parameters like accessibility of roads; social 
capital; and assets, finance, and savings are not as highly prioritized for flood 
resilience in many of the kampungs of Temerloh. By contrast, these parameters 
are generally treated as very important in many flood-vulnerable communities in 
developing countries like Bangladesh and India. A possible explanation for the 
lower prioritization of accessibility to roads could be that the Government of 
Malaysia has emphasized infrastructure development as it progresses towards 
becoming a developed country, resulting in improved accessibility to roads in 
rural areas. 

 

Implications for policy and practice  
 

This study of flood resilience in ten villages within the same local 
administrative area provides insight into changes in flood preparedness, 
response, and recovery ability with variations in the economic, social, physical, 
and institutional dimensions. Even across short distances, levels of flood 
resilience can vary widely. These variations in flood resilience and the factors 
associated with them need to be analyzed carefully, and the results of such 
analyses need to be incorporated into policy, to enhance flood resilience in 
communities around the world. 

Toward that end, the following four main policy implications deserve 
mention: 

 
1. Periodic assessment of flood resilience and monitoring of progress 

Formulation of a Flood Resilience Index (FRI) requires a systematic 
methodological approach. A similar methodological approach to the one 
used in this study of Temerloh can be applied to determine levels of 
flood resilience in other areas. This approach can also be used for 
regular flood resilience assessment of an area, and for monitoring the 
progress of any flood management plan or initiative once it has been 
implemented. 

2. Preparation of micro-level action plans  
Since a city’s master plan or strategic plan are prepared for the entire 
city, it often fails to adequately incorporate local needs, strengths, and 
limitations. Nonetheless, local-level needs, strengths and limitations are 
crucial inputs to formulating an effective local-level action plan. Scholars 
have found that when local communities’ strengths, innovative ideas, 
and local knowledge are harnessed efficiently, that helps mitigate the 
adverse impacts of natural disasters (Tran and Shaw, 2009). This 
analysis of flood resilience of the villages in Temerloh has explored local 
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variations in strengths, limitations, capacities, and needs that have 
significant implications for micro-level flood action plans. 

3. Comparative analysis and budget allocation  
The Sendai Framework for Disaster Risk Reduction (SFDRR) has 
prioritized investment in disaster risk reduction for resilience (UNISDR, 
2015, cited in Weichselgartner and Pigeon, 2015). However, limited 
budget and financial resources need to be used efficiently. In this 
context, a local-level Flood Resilience Index—such as the kampong-
level FRI used in this study—would serve as a guide to analyze the 
comparative strengths and limitations of kampungs, facilitating an 
effective budget allocation process. Flood resilience analysis across four 
dimensions shows that some kampungs have clear strengths in the 
physical dimension while they lack in the economic dimension. Similarly, 
some kampungs have better-performing institutions, but their physical 
resilience to flood disturbance is quite poor. This type of local-level flood 
resilience analysis using FRI can provide important guidance for local 
governments’ micro-level budget allocation and financial planning. For 
instance, the budget allocations to enhance physical resilience should 
not be the same for Kg. Tanjung Lalang and Kg. Baru, when the FRI 
indicates that Kg Tanjung Lalang is good in physical resilience while Kg. 
Baru is poor in this regard.  

4. Database to facilitate city decision-making, planning, and 
development 
In this study, a flood resilience index has been prepared through the 
analysis of 64 different variables. It provides detailed and clear 
information related to risk, vulnerabilities, strengths, and weaknesses of 
a village. This detailed information serves as an important database for 
decision-makers, planners, and others seeking to implement 
development projects at the village or city level.  

 

Conclusion 
Around the world, floods are the most common natural disaster, causing 

huge losses every year. The frequency and severity of flooding is increasing 
throughout the world (EM-DAT, 2011, cited in Bradford, et al., 2012). Partially in 
response, flood protection infrastructure like dams, embankments, and drainage 
systems are being constructed, and programs to improve preparedness, 
response, and recovery are being implemented all over the world. Still, there is 
no way to fully prevent floods (Schelfaut, et al., 2011). Therefore, it is necessary 
to enhance the flood resilience of communities.  

Toward that end, action planning and budget allocation must be guided by 
the level of flood resilience indicated by each community’s particular strengths 
and limitations. Communities in Temerloh Municipal Council with higher levels of 
flood resilience can act as a model for less resilient communities of Temerloh—
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and for other parts of the world, as well. The contributing factors that play a role 
in determining levels of flood resilience have to be prioritized during policy action 
planning.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Multidimensional local variations for flood management and flood resilience13 

 
Capacities, strengths, problems, and limitations can vary greatly across 

villages even within a small geographic area; therefore, flood resilience also 
varies in each village. To build a flood-resilient Temerloh, its flood management 
policy and action planning must be formulated with consideration of 
multidimensional micro-level variations in flood resilience (Figure 9). The flood 
management and flood resilience enhancement initiatives in each town or city 
should prioritize micro-level spatial variation and dimensional variation.  

A single flood management action plan is not applicable to an entire city. 
Municipal flood planning often considers programs and investments for an entire 
region, neglecting local variations that significantly predict outcomes after floods. 
These variations have less to do with innate flood risks than planners imagine, 
and much more to do with multidimensional adaptations to that risk which 
communities have made. In light of these variations, planners would do well to 
conduct local assessments after floods to identify predictors of resilience, and 
then to build model programs from the ground up. 
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Appendix 1. Dimensions, parameters, and variables used to develop Flood Resilience Index 
(FRI) 

 

Dimension Parameters Variables 

Physical 

Electricity and 
fuel  

Percentage of households that have 
emergency/alternative electricity supply system  
Kampung’s electric supply authority capable of 
providing electricity during flood 
Extent of capacity of alternative emergency electric 
supply systems (private/public) to keep emergency 
services (e.g. hospitals, evacuation centers, etc.) 
functioning 
Percentage of households that have 
emergency/alternative fuel supply system  

Water and 
waste  

Percentage of households that have 
emergency/alternative water supply/storage system 
Kampung’s water supply authority capable of 
providing water during flood 
Extent of capacity of alternative emergency water 
supply systems (private/public) to keep emergency 
services (e.g. hospitals, evacuation centers, etc.) 
functioning 
 Percentage of solid waste collection per day 

Road access 

Percentage of kampung accessible by paved road 
Percentage of roads remaining accessible during 
normal flooding in affected areas 
Status of interruption after heavy rainfall in affected 
areas  
Percentage of roads that have roadside covered drain 

Housing and 
land-use 

Percentage of buildings constructed following building 
code  
Plinth level: % of houses above normal/flood water 
logging 
Plinth level of toilet: % of houses with toilet above 
normal flood level 
Total percentage of kampung’s population that live in 
proximity to polluted industry/dumping ground/sea 
beach     
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Social 

Health 

Percentage of population suffering from waterborne 
diseases every year 

Percentage of population suffering from waterborne 
diseases after a flood 

Percentage of population with awareness of and 
preparedness for flood-related health problems 

Capacity of kampung’s health facility to face 
emergency/hazardous situation 

Education and 
awareness 

Literacy rate of kampung’s population 

Awareness or knowledge of the threat and impacts of 
disasters 

Frequency of public awareness programs/disaster 
drills 

Functionality of schools after a flood    

Social capital 

Extent of kampung’s population that participates in 
community activities 

Acceptance level of community leader in the 
community  
Community’s opportunity to participate in kampung’s 
decision-making processes  
Extent of community integration     

Community 
preparedness 
during a 
disaster 

Extent of households prepared for disaster in terms of 
logistics, materials, and management 

Extent of affected people who evacuate voluntarily 
after a disaster 

Extent of support from NGOs, CBOs, or religious 
organizations after a disaster 

Extent of kampung’s population that volunteer for 
relief works after a disaster  

Economic 

Income 

Percentage of kampung’s population that live below 
the poverty line14  
Average number of sources of income per household 

Percentage of households that depend on only one 
income source 

Percentage of households whose income is affected by 
flood 

Employment 

Percentage of labor employed in the formal sector  
Percentage of labor without earning source  
Percentage of households whose employment is 
affected by flood 

Percentage of women engaged in legal economic 
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activities (formal and informal) 

Financial assets 
and savings 

Percentage of kampung’s households that have a 
motorized vehicle 

Availability of credit facility in the kampung’s financial 
institutions in the event of disaster  
Percentage of households with savings  
Percentage of insured houses  

Budget and 
subsidies 

Percentage of kampung’s annual budget targeting 
disaster risk management 

Budget for climate change-related disaster risk 
reduction measures  
Availability of subsidies/incentives for 
residents/institutions to rebuild houses after a disaster 

Availability of subsidies/incentives for 
residents/institutions to receive/provide alternative 
livelihood during a disaster 

Institutional 

Mainstreaming 
of disaster risk 
reduction and 
climate change 
adaptation 

Incorporation of FRR and CCA measures in kampung 
development plans 
Capacity (manpower, logistics, materials) to produce 
kampung development plans 

Extent of community participation in development 
plan preparation process 

Existence of Kampung Flood Hazard Map  

Crisis 
management 
framework 

Existence of kampung emergency team during a 
disaster 

Efficiency of trained emergency workers during a 
disaster 

Availability of sufficient evacuation centers  
Existence and readiness of alternative decision-making 
personnel during a disaster 

Knowledge 
dissemination 
and 
institutional 
collaboration 

Availability and frequency of regular disaster training 
programs for emergency workers 

Existence of disaster awareness, education and drill 
programs 

Extent of dependency on external institutions/support 
during flood 

Kampung’s institutional collaboration with neighboring 
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kampungs, Municipal Council, NGOs, and private 
organizations during a disaster 

Good 
governance 

Effectiveness of early warning systems led by kampung 
body 

Promptness of kampung body to disseminate 
emergency information during a flood  
Capability of kampung body to lead evacuation process 

Capability of kampung body to lead recovery process 
(relief work, reconstruction, and rehabilitation) 
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Notes 
                                                      
1 In Malaysia, Kg. is added to the beginning of a village name, which is the short 
form of the word kampung. For instance, Kampung A is written as Kg. A. 
2 Source: author’s field survey, December 2016 
3 Google Maps, as modified by author 
4 Author 
5 Author 
6 Author’s field survey, December 2016 
7 Author; place: Temerloh Municipal Council, Malaysia; December 2016 
8 Author’s field survey, December 2016 
9 Author’s field survey, December 2016 
10 Author’s field survey, December 2016 
11 Author; place: Temerloh Municipal Council, Malaysia.; December 2016 
12 Author’s field survey; December 2016 
13 Author 
14 In Malaysia, the poverty line is considered to be RM 800/month with a 
household size of 6.4. 


