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ABSTRACT

The inabilities to face natural hazard leads to the additional economic and infrastructure loss towards people living in high-risk areas
such as low-lying areas leading to flooding events. People-centered knowledge transfer program approaches are the first response
that is best in establishing a community that is capable and resilient to protect themselves. Sultan Abu Bakar Hydroelectric Dam is a
megastructure under Cameron Highlands Batang Padang Hydroelectric Scheme. The dam is located at Ringlet-Bertam Valley Road
with a man-made lake on the upstream of the dam called Ringlet Reservoir. The downstream communities along Bertam River consist
of a few Orang Asli settlements which particularly vulnerable to flood as some of the houses, structures and farms apparently are
within the river reserves or dangerously close to the dam; located within the movement of water flow if released from the dam. The
aim of the program is to ensure that the directly affected communities are fully aware and prepare for any untoward incidents in
their area, especially related to the failures of dam operations through identifying the lives and livelihood of the communities. This
includes preparing community awareness by educating the affected community as a disaster-resilient community through capability
formation and capacity building human resources, such as disaster school awareness programs, community awareness programs,
and drill exercises. This study revealed that knowledge transfer through people-centered links to human interaction and support
from authorities such as village head/representatives were shown to be effective in enabling the community to lessen the negative
effects of disasters with the assistance of technological approaches; siren and drills. These calls for the stressing of local authority
and implementation partners focused on addressing these underlying causes, as well as the involvement of all stakeholders in scaling
the effective coping strategies in order to build resilience within this affected community.
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1. Introduction

Preparation towards abilities to face disaster are one of the factors that influenced economic and
infrastructure loss among those who lived in high-risk areas. People-centered program approaches
are best in establishing a community that is capable and resilient to protect themselves. The
knowledge transfer is significant in disaster risk reduction (DRR). It gives people and surroundings
many benefits, including enhancing people's understanding of the disaster so that people are aware
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of the disaster. However, not everyone can obtain disaster information because some of them have
no access or facilities to receive disaster information, especially in rural areas. Hence, it is necessary
to reach out to people and share awareness of disasters, so that disaster knowledge can be shared
and people will be more aware of the disaster. Sultan Abu Bakar Hydroelectric Dam (SAB) is a
megastructure under Cameron Highlands Batang-Padang Hydroelectric Scheme. The dam is located
at Ringlet-Bertam Valley Road with a man-made lake on the upstream of the dam called Ringlet
Reservoir.

The downstream communities along Bertam River consist of a small town and few Orang Asli
settlements which particularly vulnerable to flood as some of the houses, structures, and farms
apparently are within the river reserves or dangerously close to the dam; located within the
movement of water flow if released from the dam. The aim of the study is to ensure that the directly
affected communities are fully aware and prepare for any untoward incidents in their area, especially
related to the failures of dam operations through identifying the lives and livelihood of the
communities directly affected by any probable failure of the Hydroelectric Scheme. This includes
preparing community awareness by educating the affected community as a disaster-resilient
community through capability formation and capacity building human resources, such as disaster
school awareness programs, community awareness programs, and drill exercises. The United Nations
International Strategy for Disaster Reduction (UNISDR) has included EWS as a set of capacities, data,
information, and knowledge that allow the early action of individuals and communities exposed to
hazards to prepare and evacuate in an appropriate manner and inadequate time to reduce the
likelihood of loss of life, personal injury, losses, and damages [1]. UNISDR has underlined EWS should
complement four important elements which are risk knowledge, monitoring, communication of
warnings, and response capability.

In the long run, risk knowledge can be looked as a systematic data collection and analysis of
hazards and vulnerabilities from 4 important aspects which are physical, social, economic and
environmental [2]. Information and knowledge about risk and warning situations can be delivered
through various communication tools. Preparedness capacity on how to act is the capability to
response, which are very significant with resources, skills, and networks of all agencies and
stakeholders [2].

2. Importance of Knowledge Transfer in Disaster Risk Reduction (DRR)

An approach to disaster risk reduction helps people assess their emergency response actions
in the context of existing and future disaster risks. According to Marchezini et al.,, [2], they
acknowledged that disaster risk reduction, knowledge management, and social learning realms are
interconnected and that knowing these connections will help them strengthen disaster risk reduction
(DRR) [3]. This opinion is supported by Marchezini et al., [2-4]. This helps them to plan or change their
activities to make people and communities safer and more resilient to disasters, and to safeguard
efforts to establish and extend conditions for sustainable poverty alleviation and development [5-6].

Programs for children in disaster education have been seen as a creative approach to disaster risk
reduction. Education can enhance the perception of risk among children [7-8]. According to research
carried out in Japan, there is a clear connection between education, enhanced risk perception, and
risk reduction measures for students. Encouraging children to think about the significance of
preventive measures and preparedness will bridge the gap between awareness and information
practice [7]. Today, disaster education should be specifically discussed as a way of increasing the level
of child resilience and transmission of information to reduce the risk of disasters at home.
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Women are seen as vulnerable people, and they encounter a lot of difficulties during the disaster
[8]. According to Marchezini et al., [2], women have a strong interest in educating and preparing for
emergencies and disasters. Disaster education for women may raise the level of education,
awareness, and preparedness among all members of the family, especially children [9]. Marchezini
et al., [2] explained that women's education in various centers is carried out by formal and informal
organizations, mosques, schools, offices, and so on. Nonetheless, the basic steps in the context of
disaster education continue to be required. After being educated, some women become active
members of the group and serve as agents to educate other people in the community [10]. It can be
inferred that these researchers agreed that transmitting knowledge of DRR through women is
essential that can bring benefits, particularly to the family of people.

Marchezini et al.,, [2] studied that elderly people require special training in different ways
involving physical disabilities and cognitive disability [8]. Furthermore, psychological help for older
people is very important in situations of crisis and should be considered as one of the main tutorials
[11]. If people with disabilities are aware of their experiences in the protection of disasters, they can
save themselves in these situations without the help of others [8]. Thomas et al., [12] stated the
training of these people is related directly to their survival after disasters. Thus, the sharing of
knowledge among elderly people become of betterment to the general public.

According to Torani et al.,, [8], special attention should be given to disaster education for
vulnerable people. It is important to note that successful training may prevent or lessen the effects
of certain disasters. Trained people can better protect themselves and others. As a result, training
will minimize human and financial losses caused by accidents, which are considered a more
significant problem for disadvantaged people, but less focus has been put on it and there is no
rigorous training program. There are various ways of educating vulnerable people, but the best
approach is not really one. So, comprehensive educational services need to be prepared and designed
for those facing disasters [8].

3. The People-Centered Approach in Disaster Risk Reduction (DRR)

The people-centered approach is a lateral concept where all levels and a variety of
stakeholders share equal responsibility for risk management (preparation, response, and recovery,
etc.) [13]. This means no specific stakeholder holds sole responsibility and everything is shared. This
will require individuals and communities to know the risks, face up to them, safeguard their rights,
make informed choices, and take an active part in decision-making processes [13]. People-centered
knowledge transfer is not an easy process. It requires good and strong communication skills between
the local authorities and communities. Lots of systematic approaches and diverse activities shall be
implemented in ensuring the effectiveness and completeness of people-centered knowledge
transfer. All these approaches and activities will eventually allow local communities to understand
when, how, and why they are at risk.

According to a study by Torani et al., [8], response capability can be measured based on the flood
loss mitigation, which reflected social preparedness. He highlighted based on the case of four main
villages of Touré, Larba Birno, Garbey Kourou, and Tallé in the municipality of Gotheye, which the
community were prepared with flood risk reduction plans [8]. The plans have taken into
consideration of the specific criticalities of each village and propose measures to reduce potential
damage. The plans were outlined with various approaches such as participatory hazard identification,
probability of flood occurrence, flood-prone areas, asset (mostly housing and crops) identification,
and risk reduction actions [14]. Photointerpretation has been conducted to identify the loss of assets
in the flood zone [15]. Based on the photointerpretation, a specific planned of actions on risk
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prevention and the preparedness actions were outlined for the target communities to increase
community’s awareness with basic knowledge of the flood risks and of more urgent actions to be
taken according to each scenario [16].

3.1 Technology-Based Program

The innovative technology approach can be part of education, as one of the modern ways of
exchanging knowledge about DRR. In New Zealand, Tarchiani et al., [17] presented a new alternative
with museum disaster video games that could instil knowledge of disaster by displaying hazards,
vulnerabilities, capacities, and DRR, with constructivist learning theory supporting the use of video
games. This method allowed the visitor to explore how the serious disaster video game Quake Safe
House shares their perspective of Quake Safe House based on game content, game mechanics, player
motivation, skill-building, and social interaction. It could also foster learning about disaster and DRR
through museum visitors and enable researchers to gain insights into whether and how serious video
games in a museum environment can build awareness and knowledge about disasters [18].

3.2 Community-Based Program

Workshops can also be used to improve and raise awareness of the disaster among the
general public, especially in rural areas that lack access to the latest technology and education. In
New Zealand, Tarchiani et al.,, [17] proposed a workshop that identified core social resilience
indicators that capture a combination of structural and cognitive attributes. The workshop consisted
of hazards researchers, emergency management practitioners, and policymakers focused on these
objectives including defining what social resilience means to them, identifying what factors are
essential to building community social resilience, and identifying current and potential initiatives that
improve community social resilience. This workshop will concentrate progressively on the
importance of social resilience and how it contributes to community preparedness, disaster
response, and recovery from disasters [19].

On the other hand, in the Philippines, Tarchiani et al., [17] discussed the experiences of an
international NGO working with youth on community risk mapping and reduction activities. Possible
risk communication tasks for the youth include setting up warning signs, planning emergency drills,
and helping to disseminate awareness through social media use. With their wide connections and
networks, and up-to-date knowledge of social media and mobile devices, young people can be a vital
asset in risk communication and follow-up actions such as exchanging information about people in
need of support, making it easier for authorities to respond, assisting with relief operations and
managing evacuation centres, raising awareness of the disaster and fundraising. The mechanisms for
youth participation in information-sharing, consultation, decision-making, taking intervention,
assessing outcomes, and receiving input should be clear if we are to expect improved outcomes in
terms of the quantity and consistency of youth involvement in DRR in general and in particular risk
communication [20].

Mitchell et al., [21] study on children and youth as communicators of disaster risk in persuading
the family and communities to act. This study focuses on the children's group in El Salvador and New
Orleans. A participatory approach was employed with methods including transect walks, community
mapping, risk identification, risk ranking, and visioning exercises to determine the risks present in the
community and which were deemed significant by the participants. The findings of this study show
that the roles of children and youth as potential informants within informal and formal risk
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communication networks have been significantly underestimated, but their positive role in disaster
risk reduction must also be seen in the light of its possible burdens.

3.3 Education-Based Program

Education today is one of the main aspects to be considered in order to learn about disaster
risk reduction, especially at a young age, such as children and teens. Brazil is the country in South
America that has used education to share awareness in DRR. According to Muioz et al., [22], they
run school safety and disaster education in schools and universities to improve their curriculum skills
and high-school related learning. Schools would need to become knowledge producers rather than
reproducers of centrally distributed information. The strategy will raise awareness of natural hazards
and preparedness for disasters. Furthermore, schools are becoming safer, and school admissions
have better security plans which will make students safer in schools and learn more about hazards
and preparedness [22].

De Mendonca et al., [23] agreed and introduced a geo-hydrological disaster risk reduction
educational approach for elementary school students in a public school. The guiding elements of this
action plan were a problem-based, cross-cutting, and interdisciplinary approach for implementing
the main idea in this elementary student, addressing the natural, environmental, and human issues.
Using this teaching methodology, which involved school teachers, a professor with geo-hydrological
disaster expertise and a local risk management institution, the students had the opportunity to
discuss these matters of geo-hydrological disaster [23]. Similarly, it has been agreed by Mufoz et al.,
[22] and De Mendonca et al., [23] to raise understanding of disasters among students using education
at schools is very effective.

De Mendonca et al., [23] and Shaw [24] introduced the School Centered Community Building
concept by developing new linkages between school and community. Schools are placed at the center
of the community and community members are allowed to participate in educating their children.
All the related programs shall be continuously planned and implemented in order to further
strengthening DRM plans. The significant challenge is to provide continuous and consistent education
for school children as there is a constant transfer of school teachers to different schools every 3-4
years.

4. Study Method

A primary data collection on the target population was conducted in the study area using the
closed-ended questionnaire survey method. A total of 847 samples have been gathered from 11
villages within the study area. Selection of samples from the total population was done by using the
mixed method which areas were divided into cluster and samples were randomly collected based on
30% of the population of each cluster (11 villages). This sampling technique is to ensure equal
probability chances were given to every individual in every village. The survey was conducted on a
face-to-face basis, with a bi-lingual survey form. This is due to the areas that were mostly populated
by Chinese, Semai, Temiar, and Malay ethnics, and just a few of them can understand English.

5. Analysis

Results analysed based on the survey conducted showed that most respondents are aware of
their risk and their understanding and knowledge were reflected in their feedback. Respondents
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were basically have undergone a few series of workshops and exercise drills conducted by dam owner
and agencies. A ranking of action was made by using the Relative Importance Index (RIl) analysis.

The highest RIl score representing the preferable action perceived as significant by
respondents when disaster was expected to strike. Based on the result in Table 1, the most chosen
action with RIl score of 2418 ranked as 1st action was to move to the higher ground followed with
saving important belongings (RIl score = 2139) ranked as the 2nd action to be taken when disaster
expected to strike. The least preferred action ranked as no 5 with Rll score of 1331 is the action of
doing nothing.

Table 1
RIl Rank on Action taken when disaster expected to strike
Responses
Action was Very Insignificant Significant Very I of R Rank
taken insignificant Significant scores
F R score F Rscore F R score F R score

Move to
higher 121 121 183 366 241 723 302 1208 2418 1
places
Save
important 153 153 271 542 248 744 175 700 2139 2
belongings
Warn 340 340 316 632 130 390 61 244 1606 3
others
Wait for 325 325 350 700 158 474 14 56 1555 4
rescue team
Did not do 437 437 340 680 66 198 4 16 1331 5
anything

Table 2 shows 48.6% claimed they knew about the safe location was from the given instructions
by a local authority, while 18.5% said they knew it from friends or family members. There are 18.2%
claimed they knew the safe location from village committee members and only 9% received
information from Tok Batin or the village representative.

Table 2

Source of information about the safe location
Medium F %
Friends/Family members 157 18.5
Instructions from authority 412 48.6
Village Committee members 154 18.2
Tok Batin/Village 76 9
representative
Others 48 5.7
Friends/Family members 157 18.5

The RIl analysis was done on precaution measures in facing disaster taken with family
members in facing disaster. The result as shown in Table 3 below shows that the highest RIl score
with 3589 was ranked as 1st important precaution measure taken by respondents and their family in
facing disaster is to have well preparation followed with RIl score of 3570 ranked as 2nd is the self-
preparation by respondents in facing the natural disaster. Meanwhile, the 3rd action taken by
respondents and family was to safeguard important family records with Rll score of 3544. The least

42



Journal of Research in Applied Sciences and Engineering Technology
Volume 24, Issue 1 (2021) 37-46

important or the last ranked action is to have practiced disaster preparedness drill with RIl score of
3182.

Table 3
RIl ranking on precaution measures in facing disaster taken with family members
Responses

Strongly Disagree Neutral Agree Strongly I of R Rank
Measures Disagree Agree scores

F R F R F R F R F R

score score score score score

1) lam
prepared for 47 47 12 24 74 222 293 1172 421 2105 3570 2
natural
disaster
2) My family
is well 39 39 16 32 81 243 280 1120 431 2155 3589 1
prepared for
disaster
3) I have
discussed
disaster
preparedness 38 38 43 86 111 333 283 1132 371 1855 3444 4
with my
family
members
4) | have to
safeguard the 35 35 18 36 106 318 285 1140 403 2015 3544 3
important
family record
5) My family
have practiced
disaster 111 111 52 104 121 363 211 844 352 1760 3182 5
preparedness
drill within
the last year

The RIl analysis was done on precaution measures in facing disaster taken with family
members in facing disaster. The result as shown in Table 3 below shows that the highest RIl score
with 3589 was ranked as 1st important precaution measure taken by respondents and their family in
facing disaster is to have well preparation followed with RIl score of 3570 ranked as 2nd is the self-
preparation by respondents in facing the natural disaster. Meanwhile, the 3rd action taken by
respondents and family was to safeguard important family records with Rll score of 3544. The least
important or the last ranked action is to have practiced disaster preparedness drill with RIl score of
3182.

6. Discussion
The result from the survey shows the awareness and risk knowledge in the Lembah Bertam
community are highly associated with gender, age, educational level, and residential area;

particularly related to a strong cultural influence in the livelihood of the community. Their culture is
affecting the exposure towards disaster knowledge and disaster-related cognition. When dealing
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with the Orang Asli population, cultural influence is always apparent. Furthermore, most of the men
work in the agriculture field and outside of their home while the women mostly stay within their
houses managing the family.

A community's resilience has to do with having a collective response and action from all
stakeholders to help reduce vulnerability. In the event of disasters, social characteristics of household
members such as age, gender, and other characteristics, for example, educational background and
disabilities influence the vulnerability to the disaster effects [25]. Using indigenous knowledge in
weather forecasting should aid the preparedness and community's reaction in time of disaster.
Instead, the community's reaction when disaster comes is highly dependent on public warning and
movement which deliberately delays their reaction time. Hence exposing the community to the
adverse effects of the disaster that caused the death of four people in the 2013 flooding event.
However, during the implementation of EWS, the community is more exposed to disaster knowledge
and thus, no casualty reported in the 2014 flood event.

Understanding the risk of living area can help in guiding the preparation for disaster prevention
and response measures. Knowing the detailed impact of disasters on their livelihood and how they
cope with the situation could facilitate the planning and preparedness to protect them from further
vulnerabilities. Lembah Bertam is vulnerable to the detrimental effect of monsoon or any other
natural disasters. Furthermore, different disaster cognition was evident in different age and highest
educational level, resulting from different exposure to floods and experience of flood impacts.
Different ages have different awareness levels of disaster events that could influence their safety and
well-being. Younger generations are working and receiving educations as compared to older
generations. They are knowledgeable about IT and have much easier access and exposure to
technology. They can easily get the latest information from internet sources, etc. In addition,
respondents with higher educational levels are showing a higher disaster awareness, provided that
they have more access to learning essential disaster knowledge.

The greater effect of the training program and disaster-related cognition (i.e., expectations and
worry about a future disaster, beliefs in mitigation and preparedness, etc.) lies in the awareness
effort of individuals. Preparedness action could facilitate the use of tools for analysing the situation
and identifying the action to be taken in time of disaster events. Furthermore, a continuous
preparedness saves lives, reduces personal suffering, and losses, while lessening the destruction of
property and economic loss [26]. In other words, personal preparedness will empower the person
with relevant skills to cope with the event. The survey revealed personal preparedness behavior of
the Lembah Bertam community is very much influenced by residential areas and the highest
educational level. People who are more educated are more likely to prepare themselves with enough
resources in expecting disaster events. Furthermore, different proximity to disaster breach causes
different preparedness level in the community.

7. Conclusion

There are four main factors that highly influence the awareness and preparedness level of the
community in Lembah Bertam. The factors are gender, age, highest educational level, and residential
areas. The factors influencing the community's awareness are gender, age, highest educational level,
and residential areas, whereas the factor influencing the community's preparedness are the highest
educational level and residential areas only. Hence, the most critical factor is the residential area and
educational level, as it affects both the awareness and preparedness level of the Lembah Bertam
community. After the analysis, some recommendations are proposed for future capability formation
and capacity building human resources. The strategy is focusing on two categories: 1) Technical
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aspect, 2) Human interaction. Technical upgrades are for the long-term preparation and sustainable
approach while human interaction is an additional resource.

In conclusion, this study revealed that deep-rooted links to gender, age, highest educational level,
residential areas, culture, and unsatisfactory knowledge on disaster preparedness were responsible
for failure to overcome the effects of floods in disaster-prone communities of Lembah Bertam.
However, human interaction and support from authorities such as village head/representatives were
shown to be effective in enabling the community to lessen the negative effects of disasters with the
assistance of technological approaches; siren and drills. This calls for the stressing of local authority
and implementation partners focused on addressing these underlying causes as well as the
involvement of all stakeholders in scaling the effective coping strategies in order to build resilience
within this community and other similarly affected areas.
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