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Abstract 

 

Continuous approach and solution in solving resilience over a few decades are 

yet to resolve the main issue in developing sustainable development, disaster risk 

reduction and new challenges on climate change. Current frameworks that have 

been developed tend to be over-generalized which required major changes in 

developing effective frameworks appropriate for specific disaster phenomena. To 

address this issue, a clear objective and approach are required to help the 

community, authorities and government to enhance preparedness and response in 

case of disaster. The main objective of this paper is to present the theory and 

analysis in the development of effective disaster risk reduction framework for 

dam related disaster (DRD). With the intention of strengthening societal capacity 

for resilience, this paper will introduce the framework for disaster preparedness 

to bridge readiness among community, agency and dam owners. The 

methodology employed to develop a framework based on ICBDM model 

conducted in the study area, utilising surveys questionnaire, FGD and hazard 

assessment. The framework established detailed flow of response throughout all 

phases including pre-event, during event and post event which include hazard 

assessment, community and authority planning, establishment of emergency and 

safe passage, and aims to minimize loss of life and injury. In practice, this 

framework poses as an interactive and cohesive community approach to face dam 

related disasters (DRD) which will enhance overall response in disaster risk 

reduction programs. 
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INTRODUCTION 
Disaster risk governance is important for effective and efficient management of 

disaster risk which covers many aspects, as well as the participation of relevant 

stakeholders are needed. Increasing disaster risk governance for prevention, 

mitigation, preparedness, response, recovery and rehabilitation is necessary 

through fostering collaboration and partnership across mechanisms and 

institutions for the implementation of instruments relevant to disaster risk 

reduction and sustainable development. 

According to Niekerk (2007), disaster risk reduction (DRR) is a 

systematic development and application of policies, strategies and practices to 

minimize vulnerabilities and disaster risks throughout a society, by preventing 

and limiting the adverse impact of hazards, within the broad context of 

sustainable development (Niekerk, 2007). On the other hand, the disaster risk 

management (DRM) was defined by the United Nations International Strategy 

for Disaster Reduction (UNISDR) as: 

 
“The systematic process of using administrative directives, organizations, and 

operational skills and capacities to implement strategies, policies and improved 

coping capacities in order to lessen the adverse impacts of hazards and the 

possibility of disaster.” (UNISDR, 2009; UNISDR, 2018) 

 
Mohammed (2018) defines disaster management as an ongoing process 

composed of a set of activities before, during, and after an event and it falls into 

four main stages which are preparation, response, recovery, and mitigation. Each 

stage involves the management and coordination of a wide range of stakeholders 

such as government agencies, non-government organizations, emergency 

response teams, and residents. The preparation phase is the earliest action in 

mitigating disaster. Preparedness activities such as siren for early warning are 

designed to plan the unthinkable and increase the readiness of organizations and 

communities to respond to a catastrophe timely and expertly. Mohammed (2018) 

also highlighted that training on disaster preparation and response are required 

such as search and rescue, and some operations to respond with basic or 

intermediate incident command.  

As reported by United Nations (UN), Hyogo Framework (2005-2015) 

emphasized more on policies, which it does not able to capture the dynamics of 

hazards, exposure and vulnerability, due to the lack of accountability and multi-

level disaster management governance system at the local, national and regional 

levels (Scolobig et al., 2015; Eltinay & Charles, 2017; Tiernan et.el, 2019). Thus, 

in order to reduce the impact of a disaster to human life, a systematic approach 

has been taken through disaster risk management and disaster risk reduction at 

all level,  Sendai Framework for Disaster Risk Reduction 2015-2030 
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(SFDRM2015-2030) was introduced in aims to achieve the substantial reduction 

of disaster risk and losses in lives, livelihoods and health and in the economic, 

physical, social, cultural and environmental assets of persons, businesses, 

communities and countries over the next 15 years (Tiernan et.el, 2019) The scope 

of the SFDRM is broader than the HFA, which covered disasters caused by 

natural and man-made hazards and related environmental, technological and 

biological (Oxley, 2013). 

Many Scholars has suggests that continuous effort for disaster 

emergency frameworks need to be improved, especially on critical aspects such 

as accountability, vulnerability, exposure, dynamics of hazard and overall 

disaster management governance system at various levels (Scolobig et al., 2015; 

Eltinay & Charles, 2017; Tiernan et.el, 2019). Since the 1980s, policies and 

processes have been developed for disaster risk reduction; the chronology of 

development is illustrated in Figure 1. 

 

 

         Figure 1: Evolution toward Sendai Framework Disaster Risk Reduction (SFDRR) 
(Adopted from Aitsi-selmi et al., 2015, Tiernan et al. (2019) 

 

DISASTER MANAGEMENT IN MALAYSIA 

In Malaysia, the National Security Council (NSC) governs disaster events 

through monitoring, directing and evaluating processes. Among disaster related 

guidelines developed under NSC is NSC Directive No. 20 (MKN20) which 

covers comprehensive guidelines in facing disaster at all levels for government 
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agencies.  NSC is responsible for appointing a task force, managing resources 

and leading the operation in any related disaster occurrences in Malaysia. The 

operations of NSC directives has been arranged with considerations of culture, 

ethics, behaviour at district and local community, and geographical condition 

which focuses on minimizing on the ground gaps in facing disaster (Maidin et al., 

2017). 

One of the important roles of NSC is to control Disaster Management 

and Relief Committee (DMRC) at all levels; district, state and national as shown 

in Figure 2 (Khalid & Shafiai, 2015). NSC has the authority in formulating 

policies related to a disaster, assessment on potential risk areas, enhancing public 

education in facing disaster, training for selected agencies, providing resources 

and logistics support and preparing suitable machinery and tools. Apart from 

operational tasks, NSC developed a comprehensive database containing 

information about expertise and skills pool in agencies, equipment and tools as 

part of the disaster management program.  

 

 
 

Figure 2: Adopted from Disaster Management Committees (MKN), Jabatan 

Perdana Menteri, 2012 (MKN, 2012) 

 

INSTITUTIONAL, LEGISLATIVE AND POLICY IN DISASTER 

MANAGEMENT 
Disaster Risk Management (DRM) and Disaster Risk Reduction (DRR) emerged 

as systematic approaches to reduce the impact of a disaster on human life. 

Throughout the years, the government is focusing on centered capacity and 

capability for disaster response and on disaster response and recovery. Recently 

the focus has shifted to disaster preparedness and management, by introducing 

the concept of disaster risk reduction in various sectors of the government (Izumi, 

T., Matsuura et al., 2019). Two important policies in disaster management have 

been established which are, Directive 19; the Special Malaysia Disaster 
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Assistance and Rescue Team in 1994 and in 1997 Directive 20; the groundwork 

for standard operating procedures and organizational framework for disaster 

response. Malaysia’s national agency for crisis and disaster management was 

established in 2015, known as The National Disaster Management Agency 

(NADMA).  NADMA is the focal point of national disaster management at the 

federal, state, and district levels. Figure 3 shows the evolution of disaster 

management in Malaysia. 
 

 
 

Figure 3: The evolution of disaster management in Malaysia. 
( Adopted from Izumi, T., Matsuura et al., (2019) 

 

FRAMEWORK ON DISASTER RISK REDUCTION  
According to Marchezini et al. (2018), most efforts have been concentrated on 

developing systems, methodologies, and approaches rather than understanding 

people's requirements or ways of better engaging them in disaster risk reduction 

programs. Engaging local people is very important because they are the true first 

responders to mobilize during emergencies and they have a critical role in saving 

lives and in rendering assistance to those in need (Mickey Glantz & Ramírez, 

2018). It was agreed by Pal et al. (2017) mentioned that managing risk is more 

efficient and effective through sociotechnical systems that incorporate local 
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people and local authorities. Other researchers also mentioned that framework for 

emergency preparedness should emphasize on the inter-organizational, and inter-

jurisdictional process to increase people readiness to face disaster (Marchezini, 

Eduardo, et al., 2018; Pal et al., 2017; Quansah & Engel, 2010). 

Chang et al., (2016) and Tipler et al., (2017) suggest that preventive 

steps need to be taken earlier to avoid uncontrolled situations in managing 

disaster occurrences,  unprepared communities have less ability to take control 

over the disaster event.  This was supported by Patrisina et al., (2018) which 

mentioned that if an individual in the community is familiar and well prepared 

with ways of coping and precautionary measures, then the disruption by a disaster 

can be reduced. Furthermore, the implementation of policy and active 

involvement of local government in DRR enabled to mitigate the risk and 

potentially to increase preparedness among agencies and communities (Okada, 

2012). This was obviously agreed by many researchers the need for a multi-

stakeholders’ involvement in line with global best practices aimed at reducing 

disaster risk (Shaw, 2013; Shaw, 2014) 

 

DESIGN OF METHODOLOGY 
An integration method of qualitative and quantitative have been applied to 

develop the proposed framework. Content analysis has been done in the early 

phase of the research to study the development of effective disaster risk reduction 

framework for dam related disaster (DRD) from other countries.  Primary data 

were collected through community surveys questionnaire, focus group 

discussions (FGD) and expert interviews. A survey with 847 community at risk 

was conducted for obtaining quantitative data regarding community preparedness 

toward dam disaster in their vicinity area. Questionnaire survey and FGD was 

designed to gauge respond on respondents’ knowledge, awareness and 

preparedness on facing disaster strike in Cameron Highland. A baseline study 

was conducted in Cameron Highlands to analyze the initial stage of ICBDM 

program. It provides basic demographic of the community, potential hazard, local 

knowledge, physical conditions and potential impact from dam related disaster 

(DRD). GIS mapping method is used to facilitate hazard assessment and 

vulnerable analysis, it uses overlay technique using ArcGIS application couple 

with flood model from secondary data. 

The methodology designed is guided by the research questions, study 

objectives and disaster phases (Jamshed et al., 2018 and Ade Bilau et al., 2018). 

In developing emergency preparedness framework for DRD, ICBDM approach 

has been assessed and reviewed to get fully understanding of the overall process 

involved in the program.  Emergency response plan (ERP), mode of notification, 

communication channel, chains of command system, early warning system and 

community and stakeholder’s engagement program among the focal components 
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that have been assessed. An assessment approach in development framework as 

shows in Table 1.0. 

 
Table 1: Methodology conducted to develop a framework for disaster 

Phase Method Assessment Respondent Research questions 

Pre-event 

GIS mapping method 
Risk and hazard 

assessment 
  

GIS mapping method 
Vulnerable 

analysis 
  

Questionnaire survey 

Awareness and 

knowledge 

EWS 

Community 
• To discover how far does the community 

aware of the implication of dam-related 

disaster 

FGD ERP 
Authorities 

 

• What is the SOP during an emergency? 

• How was the safety measure conducted at 

the agency level? 

Mid-event 

Interview 
EWS 

SOP/ ERP 

Authorities 

 

• Early warning 

• Responsibilities of each authority. 

Questionnaire survey 
Actions during 

emergency 
Community 

• Do they know the evacuation route and 

evacuation center? 

• What should be done during an emergency? 

Post-event 

FGD 

Questionnaire survey 

 

ERP Authorities 

• What is the plan that needs to be taken after 

the event? 

• Steps to improve. 

Risk knowledge 

Preparedness 

Community 

leaders 

• How was the impact of the aftermath? 

• Steps to be improved. 

 

FRAMEWORK DEVELOPMENT FOR DAM RELATED 

DISASTER; A CASE STUDY IN CAMERON HIGHLANDS  
The community-based organization would be responsible for the overall 

management of disaster reduction activities; however, this community-based 

organization does not have sufficient technical skills and knowledge to undertake 

various disaster reduction tasks. Therefore, local agencies are in a better position 

in facilitating and coordinating DRR plans to implement and mobilise the 

resources. They can provide essential technical assistance to the communities for 

hazard mitigation and vulnerability reduction. Participatory monitoring and 

evaluation should be made together between the local community and other 

stakeholders in measuring the progress made and identifying necessary follow-

up actions. 

In this situation, the DRR program for dam related disaster (DRD) at 

the downstream community of hydroelectric dam in Cameron Highlands has been 

conducted in 2019 (TNBR, 2020). This program is known as an Integrated 

Community-Based Disaster Management (ICBDM) aimed to contribute to 

disaster awareness and facilitate disaster management planning for a community 

in a vulnerable area. This people-centred program has been formulated to 

empower the community on how to take life-saving efforts during flood disasters 

occurrences induced from dam release. A non-technical based activity such as 
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drill exercise and engagement program to educate local people and the school 

children on the importance of the dam safety preparedness has been conducted 

periodically among dam owners, local agencies and affected communities. The 

activities were planned together by dam owners, local community and local 

agencies as a part of participatory disaster risk management planning. Figure 4 

shows the overall flows of ICBDM initiated in Cameron Highlands. 

 

 
Figure 4:  Steps involved in ICBDM (Adopted from Rahsidi et al., 2020) 

 

A baseline study was conducted in Cameron Highlands to analyze the 

initial stage of ICBDM program. Capacity building for the community is 

emphasized on the role of the community leaders in the ICBDM program. 

Community leaders are responsible for becoming a spokesperson on behalf of the 

community, and at the same time as an agent to relay the message from agencies 

to their people  (Yumagulova et al., 2019). Series of engagement programs have 

been conducted among dam owners, community and government agencies such 

as awareness workshops, dam safety seminars and exhibitions, school awareness 

camp and drill exercises. These programs give input and assess the effectiveness 

of the DRR program and emergency SOP in the study area.  

The framework was outlined by emphasizing on the mode of 

communication, technical aspect of the dam disaster and EWS chain, and people-

centred program. The framework corresponds to the dam owner's effort in 

supporting government initiatives in the United Nations program specifically for 

Sendai Framework (2015-2030) and Sustainable Development Goals (SDGs) 

aims to implement and adopt disaster risk reduction strategies at local community 

level. Table 2.0 lists out the basic requirements for DRD framework consists of 

task and responsibilities, ownership, component, and supporting resources.  

 
Table 2.0 Main elements in DRD framework 

Basic requirements for DRD framework Supporting Resources 

Task/Responsibility  Ownership Component 
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Note: PE – Pre-Event ME – Mid-EventPOE – Post-Event 

The framework is divided into 3 phases, which are pre-event, mid-event 

and post event. Each phase provides systematic flow, quick response and better 

systems Integration in handling DRD. The framework was bound to strategize, 

design and prepare emergency response at the community level with 

consideration on the participation of multi-level stakeholders. The framework 

emerged a systematic methodology to minimise the impact of a disaster to the 

community at risk due to dam related disaster. In this case the framework is on 

flood induced by the dam failure. Proposed Dam related disaster Framework for 

emergency preparedness as shown in Figure 3.0. 
 

 

• Hazard identification and 

risk assessment (PE) 

• Impact analysis (PE) 

• Planning and strategies (PE) 

Organization & 

Asset 

management 

Dam owner, local agencies 

and authorities, policy, 

DSERP, SOP, expertise, 

Group of logistic, Transport 

from responder agencies 

• Human resources: expertise, 

knowledge and technology 

• Material; first aid, equipment 

• Equipment; communication, 

transportation, audio visual, etc 

• Facilities; Warehouse, big hall, school, 

mosque, government buildings for 

evacuation centre, safe route 

• Money; yearly government budget, 

international funding, public funding, 

private contribution, research grant, 

institution CSR 

• Active participation, 

cooperation (PE) 

• locally led and support (PE) 

• CIC (PE)(ME) 

Individual Though, effort, skill and time 

Community & 

Local institution 

Community institutional, 

leaders, Village program,  

NGO, School community, 

community institution can be 

used for community 

engagement  

• Systematically organized 

body of knowledge (PE) 

• Knowledge to practices 

(PE)(ME) 

• Medium of knowledge 

transfer (PE)(ME)(POE) 

• Warning chain (ME) 

Science & 

Technology 

EWS, Forecasting system, IT 

& communication, GIS, 

mapping technology, 

multimedia, satellite phone, 

radio armature, signage 

system 
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        Figure 3.0: Dam related disaster Framework for emergency preparedness  
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CONCLUSION 
This framework highlights the potential application of community resilience 

through participation and involvement of the community at the early stages of a 

disaster. The framework provides holistic guidance to dam owners and local 

agencies on the right actions to be taken during emergency situations. On the 

other hand, the framework outlines the systematic flow of program and action 

covered for all disaster phases to strengthen the preparedness of dam owner, local 

authorities and emergency responders involved with local communities during 

emergency situations. Continues assessment procedure needs to be conducted in 

order to sustain the effectiveness of the emergency preparedness. Therefore, it is 

important for dam owner to strategize a good mechanism to overcome disaster 

risk through its disaster management strategy. Hence, the scientific and 

approachable method such as EWS and other communication tools is needed to 

be operated effectively. 
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