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Abstract   

Globally, disasters cause tremendous impacts on humans, economies and the 

environment. In the past 20 years, the world has focused on how to best reduce these 

impacts through a series of global policy frameworks.  The disaster risk reduction and 

management concept adopted by the Sendai Framework for DRR (SFDRR 2015-2030) 

in the third United Nations World Conference on DRR (WCDRR) promotes the reduction 

of hazards against people and the environment. The framework also encourages member 

countries to enhance their disaster preparedness capacities for effective responses. An 

Early Warning System (EWS) is an essential component of disaster preparedness and 

includes four elements (risk knowledge; monitoring and warning; dissemination and 

communication; and response capability) in order to provide effective and timely 

information to people at risk. The International Network for Multi-Hazard EWSs was a 

major agenda of the session on the Early Warning System in the third UN WCDRR. This 

network was established to strengthen Multi-Hazard EWSs (MHEWSs) as an integral 

part of national strategies for disaster risk reduction and building resilience in order to 

support the implementation of the SFDRR and it recognises the importance of involving 

the community within the system. Considering multi-hazards EWS and explicitly 

identifying the role of community engagement (CE) approaches is crucial to achieve the 

effectiveness of EWS design and operation, so as to prevent loss of lives, injuries and to 

protect the environment. However, the research suggests that EWSs in many settings still 

heavily focus on a single hazard using technology without comprehensively including all 

elements or involving the community in the system, leading to ineffective preparedness 

to disaster response.  

Aceh, the westernmost province in Indonesia, is vulnerable to multiple disasters. 

Although since the catastrophic 2004 tsunami much progress has been achieved in 

infrastructure, legislation and capacity building for various actors in disaster preparedness 

and management in the province, inadequate disaster preparedness leading to less than 

optimal response has continued to occur in Aceh. For example, in the 2007 and 2012 

earthquakes, most people did not use evacuation buildings and they fled using 

motorcycles causing 10 deaths due to panic. As a result, motorists blocked main roads, 

hampering evacuation processes. Further, during the November 2018 floods, although no 

casualties were reported, many people (over 210) were trapped, stranded and lost their 

homes and property because they did not have sufficient time to evacuate due to the 
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absence of effective dissemination of information in advance. There are numerous areas 

where preparedness could be improved, one of which is in the area of CE in the EWS 

design and operation.   

This research aims to investigate the opportunities and challenges for enhancing CE in 

the EWS to improve disaster preparedness in Aceh. To achieve this aim, a qualitative 

approach was adopted, utilising diverse data collection methods: a systematic review of 

grey and peer-reviewed literature to understand CE in EWSs globally; in-depth interviews 

with 39 key stakeholders from provincial to village levels including persons involved in 

disaster management and the EWS operation, and decision makers, Imuem mukim, village 

chiefs, and other adat stakeholders; discussion with 6 Focus Group Discussions (FGDs) 

in two case villages and reviews of local government regulations, reports and other 

documents from provincial to village levels.    

A systematic literature review of 15 journal articles and 16 project reports focused on 

research that included EWS elements and community engagement in a disaster context. 

The review identified a lack of reported CE activities across the four elements of EWSs 

when examining cases from around the world. Key challenges for engaging the 

community in EWSs identified through the review included constraints on the 

sustainability of CE in EWSs due to insufficient technical, financial and human resources;  

the absence of Standard Operating Procedures (SOPs) for CE in EWSs; insufficient 

incorporation of CE activities into formal EWSs; insufficient integration of traditional 

and scientific knowledge in the system; and lack of inclusion, and hence recognition, of 

the needs of all vulnerable groups in the EWSs context.  

The major findings based on the setting, Aceh, are categorised into four areas: (1) existing 

EWS structure and governance, and roles of actors involved in the system, (2) current CE 

conditions across the four elements of EWS in the province, (3) enabling factors for 

enhancing CE in the EWS to improve disaster prepredness, and (4) barriers that can hinder 

CE in the EWS.   

Some of the key issues relating to the existing EWS governance and structure and actors 

involved in the system include: (1) the EWS management that focuses only on tsunami, 

(2) an over-reliance on technology, (3) the absence of legal authority of the EWS manager 

(Pusdalops), (4) the linear nature of the EWS model adopted, (5) various information 

dissemination interruptions—delayed information flows between actors, lack of media 

engagement in warning dissemination, information dissemination disruption from and to 
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rural locations, (6) disaster response challenges relating to staff shortcomings—actors 

being constrained by their internal regulations (bureaucracy); egocentrism that leads to 

inadequate coordination between response agencies; staff turnover that leads to poor 

coordination among actors and inadequate skilled staff; limited workforce at Pusdalops 

in the Badan Penanggulangan Bencana Daerah (BPBD or District Disaster Management 

Agency) in Pidie district; and the dominance of military/police in disaster responses.   

The other key issues in relation the current status of CE  across the four elements of the 

EWS include the following: (1) communities were commonly involved in government or 

NGO projects in a few target areas but not across all the four EWS elements, (2) for the 

risk knowledge element, some communities understand well the risks within their areas 

based on their experience, (3) most people are not formally engaged in hazard monitoring 

and warning activities, though they independently monitor and predict some risks through 

observing natural signs, (4) communities commonly receive information through 

televisions, radios and the Internet (one-way communication engagement), (5) two-way 

communication engagement with the community is commonly facilitated by the Radio 

Antar Penduduk Indonesia (RAPI  or Indonesian Inter-Citizen Radio) using “Handy 

Talkies”, (6) some communities in particular areas were often engaged with short-term 

response activities such as disaster drills and simulations, but the activities were not 

formalized in contingency plans, which were lacking, hence sustainability is problematic, 

and (7) some communities prepare for disaster responses independently of government 

leadership utilising their own resources and networks.  

Further, the key findings identified opportunities for enhancing CE in the EWS to 

improve disaster prepredness, including (1) improving CE with disaster management and 

Community Based Disaster Risk Reduction (CBDRR) programs initiated and supported 

by governments or NGOs e.g. TAGANA (Disaster Alert Teams), Search and Rescue 

(SAR) operation, Public Safety Centres (PSC), Disaster Preparedness School, 

Community Based Disaster Preparedness (CBDP), and Desa Tangguh Bencana (Destana 

or Resilient Village), (2) utilising the respected figures within communities and disaster 

experienced communities, (3) utilising existing local customary (adat) and sharia 

practices that align with EWS principles and goals, (4) using the existing community 

infrastructure such as meunasahs (village community centres) and mosques  for 

preparedness and response activities. 
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However, the identified challenges for enhancing CE in the EWS include (1) inadequate 

integration of CE activities into formal EWS processes, (2) the weakening of existing 

supporting practices such as meuseraya, (3) inadequate recognition of the roles of Imuem 

mukim to maintain adat and sharia practices that align with the goals of EWS, (4) lack of 

funds to maintain CE programs, (5) unsustainability of CE programs due to the lack of 

community ownership of CBDRR programs and disaster management infrastructure, and 

(6) religious beliefs about disasters which hamper CE in the EWS design and operation. 

These four major findings concerning opportunities and challenges for enhancing CE in 

the EWS in Aceh were discussed to draw out the implications of these findings for the 

Aceh government to improve disaster preparedness for effective disaster response.   

In addition, this research provides key recommendations for changes of policy and 

practice, and future research for provincial and Pidie district governments including 

Badan Penanggulangan Bencana Aceh (BPBA or Aceh Provincial Disaster Management 

Agency), Pidie district BPBD as well as other involved agencies to improve the existing 

EWS structure, governance and the roles of stakehoders involved in the system, CE 

conditions in the EWS, as well as to enhance the enabling factors and reduce barriers to 

engaging the community in the EWS in Aceh.   

This research is the first study that has systematically examined the EWS elements to 

understand the opportunities and challenges for enhancing CE in the EWS in Aceh by 

interviewing various key respondents at provincial, district and sub-district levels, as well 

as conducting interviews and FGDs at kemukiman and village/gampong level with key 

respected stakeholders e.g. traditional Islamic leaders, an Imuem mukim, Keuchiks, adat 

stakeholders, and other important figures based on sharia and adat practices. 

While a few of the findings relate to the unique cultural and religious context of Aceh 

province, others should be useful for other disaster vulnerable areas throughout Indonesia 

and other developing countries where similar concerns exist about how to enhance CE in 

EWSs to improve disaster preparedness.  

 

Keywords: Disasters, Disaster preparedness, Early Warning Systems (EWSs), 

Community Engagement (CE), Community-Based Disaster Risk 

Management (CBDRM), Aceh province, Indonesia 
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Glossary and Abbreviations 

Glossary of terms in Bahasa Indonesia and Acehnese 

Adat A specific term used in Aceh and elsewhere to indicate local 

customary practices 

Bedug  A drum (a traditional tool) used in a prayer 

room/community centre to disseminate information 

Camat  Sub-district chief 

Destana  (Desa Tangguh Bencana) Disaster Resilient Village 

Duek pakat  (Acehnese term) meeting  

Gampong  (Acehnese term) village 

Gotong Royong  Mutual work 

Hadist  Prophet’s words, expressions and deeds 

Haria peukan  A person who supervises traditional markets (an adat 

stakeholder in Aceh) 

Hukom  (Acehnese term) Islamic laws/regulations  

Imuem  (Acehnese term) Imam, religious or civil leader  

Imuem mukim  (Acehnese term) A person who leads mukim governance 

level  

Kalak (Kepala Pelaksana) executive chief of BPBA/BPBD  

Kentongan  Bamboo percussion (a traditional tool to disseminate 

  information) 

Keresidenan  District level during 1945-1979 era 

Keuchik  (Acehnese term) Village chief  

Keujruen blang  A person who supervises rice fields (an adat stakeholder in 

Aceh) 

Kewedanaan  Sub-district level during 1945-1979 era 

Khanduri blang   (Acehnese term) Blessing ceremony in rice fields  

Khanduri laot  (Acehnese term) Blessing ceremony in sea  

Meunasah  (Acehnese term) Community centre  

Meuseraya  (Acehnese term) Mutual help  

Mukim/Kemukiman  Governance level between sub-district and village in Aceh 

Mushalla  Prayer building 

Panglima laot  (Acehnese term) A person who supervises the sea (an adat 

stakeholder in Aceh) 

Pantang  (Acehnese term) Taboo  

Pawang gle  (Acehnese term) A person who supervises forests (an adat 

stakeholder in Aceh) 

Penghulus  Imuem Mukim in Brunei Darussalam 

Pesantren  Traditional Islamic boarding school 

Peutua sineubok  (Acehnese term) A person who supervises agricultural 

lands (an adat stakeholder in Aceh) 

Polindes (Pondok Bersalin Desa) Mother and Child Care Centre in 

Village 
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Proyek padat karya  Labor intensive projects to reduce unemployment in 
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Qanun  (Acehnese term) By-law/local rule  

Sekda (Sekretaris daerah) local secretariat of BPBA/BPBD 

legislative chiefs 

Sharia  Islamic-based law/regulation  

Silaturrahmi  Social interaction 

Teungku  (Acehnese term) A person knowledgeable in Islamic 

teachings  

Tuha peuet  (Acehnese term) A group of people knowledgeable in adat 

and sharia practices ( adat stakeholders in Aceh) 

Ulee balang   (Acehnese term) Regent 
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ADG Alokasi Dana Gampong (Village Fund Allocation) 

ADPC Asian Disaster Preparedness Centre 

APBD Anggaran Pendapatan Belanja Dearah (Regional Revenue 

and Expenditure Budget) 

AUDMP Asian Urban Disaster Mitigation Program 

BAKORNAS PB Badan Koordinasi Nasional Penanggulangan Bencana 

(National Disaster Management Coordinating Agency) 

BAPPEDA Badan Pembangunan dan Perencanaan Daerah (Local 

Development and Planning Agency) 

BAPPENAS (Badan Pembangunan dan Perencanaan Nasional) 

National Development and Planning Agency 

BASARNAS Badan SAR Nasional (National Agency for Search and 

Rescue) 

BKA  Badan Keuangan Aceh (Aceh Finance Agency) 

BMKG Badan Meteorologi, Klimatologi dan Geofisika (Indonesian 

Agency for Meteorology, Climatology and Geophysics) 

BNPB Badan Nasional Penanggulangan Bencana (National 

Agency for Disaster Management) 

BPBA Badan Penanggulangan Bencana Aceh (Aceh/Provincial 

Disaster Management Agency) 

BPBD Badan Penanggulangan Bencana Daerah (District Disaster 

Management Agencies) 

BRR-ACEH Badan Rehabilitasi dan Rekonstruksi Aceh (Aceh 

Reconstruction and Rehabilitation Agency) 

BPS Badan Pusat Statistik (Statistics Indonesia) 

CBDP Community Based Disaster Preparedness 

CBDM Community Based Disaster Management 

CBDRM Community Based Disaster Risk Management 

CBDRR Community Based Disaster Risk Reduction 

CBEWS Community Based EWS 

CDC Centre for Disease Control and Prevention 

CDEWS Community Driven EWS 

CE Community Engagement 

CECI Centre for International Studies and Cooperation 

CFE-DM Centre for Excellence in Disaster Management and 

Humanitarian Assistance 

CFW Cash for Work 

CIMP Coastal Infrastructure Management Project 

CoHA Cessation of Hostility Agreement 

CSSF Comprehensive School Safety Framework 

CWS Church World Service 
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DRR Disaster Risk Reduction 
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Chapter 1 Introduction  

1.1 Introduction 

Disasters are worldwide challenges due to their great impacts on populations, economies, 

and the environment (UNISDR, 2014a, 2015a). Between 2009 and 2018, human and 

economic impacts caused by various disasters were enormous (UNISDR, 2019). During 

this period, around 1.3 million people were killed by different types of disasters. 

Approximately 70% of the deaths were caused by earthquakes and tsunamis, and the rest 

were attributed to floods, landslides, volcanic eruptions, and disease epidemics. In 

addition, in the last 20 years, 4.4 billion people have been injured, displaced, or in need 

of emergency assistance, and USD 2,908 trillion of economic loss was estimated across 

both developed and developing countries (UNISDR, 2018). In the future, the intensity 

and frequency of disasters will likely have greater impacts due to climate change, 

especially for developing countries (Alexander, Chan-Halbrendt, & Salim, 2006; 

Bahinipati & Patnaik, 2015; UN, 2015).   

In 2019 (as of August), there were over 315 climate and geophysical related disaster 

events recorded in the EM-DAT (International Disaster database) with 11,804 people 

killed, 68.5 million displaced and over US$131.7 billion economic losses recorded from 

around the world (EM-DAT, 2019). Indonesia recorded the highest death toll from these 

tragic events (5,510 people), while India had the highest number affected (23,910,348) 

(EM-DAT, 2019). Further, during the 2019, floods were the most frequent disaster events 

(38%) recorded among the top nine disaster types (flood, storm, earthquake, extreme 

weather, drought, landslide, wildfire, volcanic activities, and mass movement) with the 

highest number of total affected people (50%) (as shown in Table 1.1). In terms of deaths, 

earthquakes represented the deadliest disaster type (with 45% of total people killed) 

though these events were less frequent (7%) compared with other disaster types (EM-

DAT, 2019).  

Table 1.1 Global Disaster Events in 2019  

Disaster types Frequency (%) Deaths (%) Total affected (%) 

Flood 38 24 50 

Storm 30 15 28 

Earthquake 7 45 N/A 

Extreme temperature 9 5 N/A 

Drought 5 N/A 16 

Landslide 4 N/A N/A 

Wildfire 4 N/A N/A 
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Volcanic activity 2 7 N/A 

Mass movement 1 N/A N/A 

Source: EM-DAT (2019) 

Since disasters continuously threaten many countries around the world, it is essential and 

urgent to anticipate, plan for and reduce disaster risk in order to effectively protect 

individuals, communities, livelihoods, properties and countries, and hence strengthen 

their resilience (UNISDR, 2015). These ideas are in line with the Third World Conference 

on Disaster Risk Reduction, held from 14-18 March 2015 in Sendai, Miyagi, Japan. The 

conference adopted the Sendai Framework for Disaster Risk Reduction (SFDRR 2015-

2030).    

The framework has seven global targets (UNISDR, 2015) including- to significantly 

reduce global disaster mortality per 100,000 global mortality from 2020 to 2030 

compared with 2005 to 2015; significantly reduce the number of affected people to lower 

average global figure per 100,000 from 2020 to 2030 compared with 2005 to 2015; reduce 

disaster related economic losses based on global gross domestic product (GGDP) by 

2030; significantly reduce disaster related damage to critical infrastructure and basic 

services (health, and education facilities) and thus develop their resilience by 2030; 

significantly increase the number of countries which have national and local Disaster Risk 

Reduction (DRR) strategies by 2020;  significantly improve international cooperation 

with developing countries through adequate and sustainable support to implement this 

framework by 2030; significantly improve the availability and accessibility of multi-

hazard early warning systems (MHEWSs) and disaster risk information to the people by 

2030. 

To achieve these targets, the conference recommended four priorities for action: 

understanding disaster risk; strengthening disaster risk governance to manage the risk; 

investing in disaster risk reduction for resilience; enhancing disaster preparedness for 

effective response, and to “Build Back Better” in recovery, rehabilitation and 

reconstruction (UNISDR, 2015, p.9). 

Disasters occur due to the combination of exposure to hazards, the conditions that 

increase vulnerabilities, and low capacity to reduce or cope with the likelihood of negative 

consequences of the risks (McEntire, 2012; UNISDR, 2009). In other words, the 

interaction between four elements (hazards, vulnerabilities, exposure, and capacity) leads 

to disaster risks.  
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Disaster risks can be managed or reduced through disaster management activities to avoid 

or reduce the adverse effects of hazards (UNISDR, 2009, 2015b). These activities are 

carried out within four phases known as the disaster management cycle. These include 

mitigation, preparedness, response, and recovery (Coppola, 2007a). Within the cycle, 

preparedness plays an important role in managing disasters because it prepares all 

relevant disaster management actors, including the community, before a disaster occurs 

(FEMA, 2014; Lakein, 2014). 

Disaster preparedness is essential for anticipating and reducing disaster impacts because 

it focuses on analysing risks, hazards, vulnerabilities, and capacities so that effective 

responses can be undertaken in advance  (Ofrin & Salunke, 2006; UNISDR, 2004, 2008a, 

2014b). Importantly, all disaster preparedness actions need to be well integrated with 

early warning systems in order to enhance disaster response (Basher, 2006; Burke & Kent, 

2014; Twigg, 2004; UNISDR, 2008a). 

An early warning system consists of four important elements: risk knowledge, monitoring 

and warning, dissemination and communication, and response capability (UN, 2006b; 

UNISDR, 2006a). To achieve effective early warning systems operation, all elements 

should be integrated with each other and engagement with the community is essential 

(Basher, 2006; Baudoin, Henly-Shepard, Fernando, Sitati, & Zommers, 2016; IFRC, 

2012; UNISDR, 2006a, 2015b). However, based on global research, many countries focus 

on the monitoring and response elements using technology without comprehensively 

engaging with communities in the design and operation of the EWS (IFRC, 2016a, 2012; 

UN, 2006; Basher, 2006).  

Community engagement is a process of working with communities and interest groups in 

dealing with issues that affect them, through a continuum process: informing, consulting, 

involving, collaborating, and empowering (Aslin & Brown, 2010; Bell & Hindmoor, 

2013; CDC, 2011; Head, 2007; IAP2, 2017). Community Engagement in Early Warning 

Systems (CE in EWSs) can be defined as engaging a community in collecting and 

monitoring hazard risk information, in disseminating warning messages to people at risk, 

and in facilitating emergency responses in order to reduce harm or loss from  hazard 

events (IFRC, 2012). Common CE principles in EWSs drawn from the varied literature 

include the need to understand local context, embrace multiple knowledge types, establish 

partnerships with various stakeholders, and focus on a multi-hazards approach (Baudoin 

et al., 2016; IFRC, 2012, 2016a, 2016b; UNISDR, 2006a). 
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Further, actively engaging the community as the important actor with Community-based 

Disaster Risk Management (CBDRM) programs is essential to improve the community 

awareness of their own vulnerabilities and define potential strategies to reduce these 

vulnerabilities within their location (IFRC, 2016a, 2012, 2009). CBDRM has been 

acknowledged and regarded as providing better opportunities to enhance CE in EWSs 

which hence improve disaster preparedness (IFRC, 2009, 2012, 2016a; Pineda, 2015; 

Dummet 2009; Gerando, 2011).    

Aceh, a province in Indonesia, is vulnerable to multiple disasters including earthquakes, 

tsunamis, floods, flash floods, and landslides (Johar, Majid, Jaffar, & Yahya, 2013; 

Syamsidik & Rusydy, 2013). Despite significant investments in disaster preparedness 

following the 2004 earthquake-tsunami in Aceh, a lack of CE in the EWS design and 

operation continues to contribute to ineffective disaster responses in the province (Meirio, 

2012; Oktari, Munadi, & Ridha, 2014; Suppasri et al., 2015; Syamsidik, Rasyif, & Kato, 

2015).  

This chapter sets the scene for this research through defining the research problem and 

providing a brief explanation of how the problem is addressed. The following sections 

provide the background rationale and identify the existing knowledge gaps from the 

literature, as well as providing the purpose and methodology of this research. The 

structure of this research is presented in the last section of this chapter.     

1.2.  Background and rationale to the research 

1.2.1 Disaster and disaster risk concepts 

The International Strategy for Disaster Reduction, the UNISDR (2009) defines a disaster 

as “a serious disruption of the functioning of a community involving widespread human, 

material, economic or environmental losses and exceeding the ability of the affected 

community to cope with using its own resources” (p. 9). Disasters are often described as 

a result of the combination of the exposure to a hazard, the conditions of vulnerability, 

and insufficient capacity to cope with the potential negative consequences (McEntire, 

2012; UNISDR, 2004, 2009). 

Disaster risk reflects the concept of disasters as a result of continuously existing 

conditions of risk (Arias, Bronfman, Cisternas, & Repetto, 2017; UNISDR, 2009). The 

probability of negative consequences or expected losses such as deaths, injuries, 

livelihood disruption, economic losses, and environmental damage is due to the 

interactions between natural or human-made hazards and vulnerable conditions 
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(UNISDR, 2004). Disaster risk is usually described as the components of Risk =    

Hazards x Vulnerability x Exposure/Capacity (UNISDR, 2009). A brief explanation of 

disaster risk components is presented in Table 1.2.  

Table 1.2 Disaster Risk Components 

Hazard Vulnerability Exposure Capacity 

• A dangerous 

condition that 

threatens or has the 

possibility of causing 

deaths or injury and 

damage to assets, 

property, and the 

environment (Arias 

et al., 2016; Arya, 

Karanth, & Agarwal, 

2008). 

• Three types, based 

on its sources 

(Coppola, 2007b; 

Hofmann, Hinkel, & 

Wrobel, 2011): (1) 

natural hazards, e.g. 

earthquakes, 

tsunamis, volcanoes, 

landslides, floods, 

typhoons, outbreaks, 

and pandemics, (2) 

technological 

hazards, e.g., 

transportation 

accident, 

infrastructure, and 

industrial failures, (3) 

intentional hazards, 

e.g. wars, terrorism. 

• A hazard causes 

negative 

consequences if it 

interacts with high 

vulnerability of 

humans and 

infrastructure 

(Gaillard, Texier, & 

Cannon, 2008).  

• “The propensity for 

individuals, 

communities, or 

other properties to 

be affected by a 

hazard combined 

with the capacity of 

individuals or social 

groups to cope with, 

respond to, or 

recover from any 

negative 

consequences that 

arise from the 

hazard” (Kelly & 

Adger, 2000, p. 

328). 
• Two common ways 

to describe 

vulnerability include 

vulnerability as 

proneness or 

liability and 

vulnerability as lack 

of capacity or 

capability 

(McEntire, 2012). 
• Within the context 

of disasters, 

assessment of 

vulnerability needs 

to be assessed 

across many units 

including 

individuals, groups, 

communities, and 

environmental 

systems (Gaillard, 

2010). 
 

• “The presence 

of people, 

property, 

livelihood, 

environmental 

services, 

economic, 

social, or 

cultural assets in 

places that could 

be adversely 

affected by 

risks” (IPCC, 

2012, p. 5). 

• People or assets 

within a 

particular area 

combined with 

some 

vulnerability 

factors can 

potentially be 

exposed to a 

particular hazard 

(UNISDR, 

2009). 

• Exposure and 

vulnerability are 

key 

determinants of 

disaster risk and 

its impacts. For 

example, a 

cyclone can 

have different 

impacts 

depending on a 

location, the 

different 

populations at 

risk, and  their 

vulnerability  

(IPCC, 2012). 

• A combination of 

all the strengths and 

resources within a 

community, 

society, or 

organisation that 

can minimise the 

effects of disasters 

(Gaillard & Mercer, 

2013; UNISDR, 

2004, 2008a). 

• Improving 

capacities of all 

involved 

stakeholders in 

order to be less 

vulnerable to the 

negative impacts of 

disasters is 

essential. Those 

stakeholders 

include 

governments, 

disaster 

management actors, 

private institutions 

and communities 

(Amaratunga, 

2011). 

• Capacity may 

include physical, 

institutional, social, 

or economic 

resources, and 

skilled personnel in 

terms of leadership 

and management 

(Malalgoda, 

Amaratunga, & 

Pathirage, 2010).  

Based on the concepts in Table 1.2, disasters can be managed through modifying the risk 

components so that the negative consequences can be prevented or reduced. Hence, 
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understanding disaster and disaster risk concepts (hazard, vulnerability, exposure, and 

capacity) is essential for Disaster Risk Management (DRM) (Coppola, 2007a; Hellström, 

2005; Hofmann et al., 2011; McEntire, 2012).  

1.2.2 Disaster risk management  

1.2.2.1 Disaster risk management cycle 

The Disaster Risk Management (DRM) process is based on four component phases, 

known as the disaster management cycle (Coppola, 2007a; FEMA, 2014). These include 

mitigation, preparedness, response and recovery phases (as illustrated in Figure 1.1).  

 

Figure 1.1. Disaster management cycle. Source: Federal Emergency Management Agency 

(2011) 

No phases are mutually exclusive cyclical activities. For example, during a disaster, 

response and recovery activities will be more dominant than mitigation and preparedness 

activities. However, in normal conditions, mitigation and preparedness activities are more 

common than response and recovery activities (EM-Queensland, 2015; Zhang, Lu, Hu, 

& Lau, 2015). The explanation of all component phases is provided in Table 1.3. 

Table 1.3 Phases in Disaster Risk Management Cycle  

Mitigation Preparedness Response Recovery 

• Aims to strengthen 

capacity in two 

main areas prior to 

disasters (Chou, 

Yang, & Ren, 

2015; Victoria, 

2013): 

- Structural 

mitigation refers to 

• Aims to acquire a 

satisfactory level of 

readiness in response 

to any emergency 

situation through 

strengthening the 

technical and 

managerial capacity 

of governments, 

• Aims to take 

appropriate and 

immediate 

actions with 

various actors 

soon after a 

disaster occurs 

in order to 

prevent further 

impacts on 

affected people 

• Aims to facilitate 

affected people to 

return to their normal 

lives after a disaster 

occurs (Kamal & 

Hassan, 2018; 

VUSSC, 2008); 

• Various activities in 

this phase include 

(EM-Queensland, 

2014, 2015): 
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activities related to 

construction 

projects, 

engineering works 

which reduce 

disaster impacts. 

For example, 

conducting 

structural and 

physical 

adjustment 

(constructing 

earthquake-

resistant buildings, 

introducing 

building codes, 

constructing 

concrete barriers in 

coastal areas);  

- Non-structural 

mitigation refers to 

activities including 

policies and 

practices that raise 

disaster awareness, 

e.g. disaster 

management 

programs, 

education, training 

etc.  

organisations, and 

communities (Burke 

& Kent, 2014; Ofrin 

& Salunke, 2006); 

• The preparedness 

stage is of 

paramount important 

to the success of 

disaster management 

efforts prior to, 

during, and after a 

disaster occurs 

(Coetzee, Van 

Niekerk, & Raju, 

2018);  

• Nine disaster 

preparedness 

components are:  

- vulnerability 

assessment,  

- disaster plans,  

- institutional 

framework,  

- information system,  

- EWS,  

- resource base,  

- response 

mechanisms,  

- public education, 

and  

- rehearsal  

(Lakein, 2014; 

Twigg, 2004; 

UNISDR, 2009). 

and the 

environment 

(VUSSC, 

2008);  

• Specific 

activities in this 

phase  include 

(Coppola, 

2007c) :   

- assessing the 

disaster and 

conducting 

search and 

rescue efforts; 

- taking care of 

injured 

people, and 

providing 

basic needs 

and 

hygiene/sanita

tion;   

- setting up 

emergency 

shelters, etc.  

 

- providing temporary 

or permanent 

community housing; 

- clearing the debris, 

removing and 

demolishing 

damaged structures; 

- reconstructing and 

rehabilitating 

damaged 

infrastructure;  

- rehabilitating the 

injured and offering 

a counselling 

program for post 

traumatic syndrome 

cases; 

- rehabilitating 

community 

livelihoods, via e.g. 

cash transfer, cash 

for work programs, 

etc. 

• Recovery is 

considered as the 

ideal phase for re-

assessing or re-

evaluating disaster 

plans in order to 

propose better future 

directions on disaster 

management efforts. 

Based on Table 1.3, DRM can be considered the implementation of the Disaster Risk 

Reduction (DRR) concept through actions aiming to reduce the risk, though both 

terminologies are often used interchangeably (PreventionWeb, 2015). However, both 

terms are described and defined differentially throughout this thesis.     

1.2.3 The importance of disaster preparedness within the Disaster Risk Reduction 

(DRR) framework and within DRM phases 

The concept of DRR has been developed and promoted over the past decades through 

various UN conferences e.g. the Yokohama in 1994, and  the Disaster Risk Reduction 

Conferences in 2005 and 2015  (UNISDR, 2014b). The main idea drawn from these 
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conferences is to promote DRR as a whole, including disaster preparedness activities 

(UNISDR, 2014b).  

Hence, disaster preparedness (as shown in Figure 1.2) not only represents a key 

component  within disaster risk reduction (DRR) framework but also an important phase 

within the disaster risk management (DRM) phase once the disaster paradigm has shifted 

from a disaster response-oriented approach to a risk reduction approach (Cheng, 2009; 

Coetzee et al., 2018; Ofrin & Salunke, 2006; UN, 2006; UNISDR, 2009, 2015b).     

 

Figure 1.2. Disaster risk reduction framework. Source: Modified from UNISDR (2004) 

As indicated in Figure 1.2, preparedness activities include conducting risk assessments 

based on vulnerability, capacity, and hazard analysis, which can provide information for 

knowledge development, public commitment, and application of risk reduction measures 

for authorities, disaster management practitioners, and other relevant stakeholders 

(Medina, 2016; UNISDR, 2004, 2009). The activities are also useful for early warning 

purposes to achieve an appropriate disaster response (Medina, 2016; UNISDR, 2008a). 

In conclusion, disaster preparedness and its Early Warning component is essential for 
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DRM. Once a disaster occurs, all resources (financial, human, technical, expertise, and 

other services) which may be required can be immediately mobilised and deployed to the 

affected area including the issuance of effective early warning messages to prepare 

disaster response personnel, authorities, relevant stakeholders and the threaten people for 

taking effective and appropriate responses (Ofrin & Salunke, 2006).    

1.2.4 The importance of Early Warning Systems within disaster preparedness 

Within the nine components of disaster preparedness (as identified in Table 1.3), the EWS 

is crucial to reducing deaths, injuries, and environmental damage through providing 

timely and effective information to individuals and communities so that they can take 

appropriate actions prior to disasters  (Basher, 2006; Garcia & Fearnley, 2012; 

Golnaraghi, 2011; Golnaraghi, Douris, Luther, Maximuk, & Aliagha, 2015; Twigg, 2004; 

WMO, 2017). Moreover, as shown in Figure 1.2, application of all risk reduction 

measures including disaster preparedness should be strongly connected to the early 

warning systems to prepare for effective response.  

The significance of early warnings for disaster reduction has been repeatedly emphasised 

in major international agendas including Agenda 21, the Yokohama Strategy, the 

Barbados Plan of Action for Small Island Developing States, the Mauritius Strategy, the 

Johannesburg Plan of Implementation, the G8 summit in Gleneagles, major multilateral 

environmental agreements (MEAs), the UN Framework Convention on Climate Change 

(UNFCCC), and the UN Convention to Combat Desertification (Pattie & Dannenmann, 

2008; UNISDR, 2015b; Zia & Wagner, 2015).  

Further, the Hyogo Framework of Action adopted at the World Conference on Disaster 

Reduction (WCDR) in Kobe, Japan in 2005 (shortly after the December 2004 tsunami), 

highlighted EWSs as one of the major elements of the DRR framework that could save 

lives, help to protect livelihoods, and assist national development gains (UNISDR, 2005, 

2015b). In addition, the EWS needs to adopt a multi-hazard approach rather than a single 

hazard focus, because  multi-hazard EWSs can systematically analyse and prioritise many 

threats faced by certain communities within their areas, and hence the prioritised hazard 

threats can be considered as the most important and manageable by EWS efforts and  a 

single agency can monitor or predict multiple hazard risks (Golnaraghi, 2012, 2015; 

IFRC, 2012). Therefore, as previously mentioned in Chapter 1.1, the importance of 

MHEWSs is singled out as one of the seven global targets of the SFDRR (2015-2030). In 

relation to this, the international community has acknowledged that multi-hazard early 
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warning systems must be strengthened to reduce the death toll and injuries, and to protect 

the environment (Atreya et al., 2017). However, to achieve effective early warning 

systems design and operation, engaging the community as end-users of the system is vital 

(Andreastuti et al., 2019; Baudoin et al., 2016; Cools & Innocenti, 2014; IFRC, 2009b).  

1.2.5 Inadequate Community Engagement within Early Warning Systems   

EWSs need to be viewed as a social process through engaging the community with 

technical components embedded in the operation of the system (Basher, 2006; Dennehy, 

2014). Involving communities from the beginning of the development of an EWS is in 

line with the preference of a “first mile” approach for designing the system rather than a 

“last mile” approach, which adds communities to the end process (warning response) 

(Kelman & Glantz, 2014). Global research suggests that the most effective EWSs have 

comprehensive engagement with the community across the four elements of the system 

(risk knowledge; monitoring and warning; dissemination and communication; and 

response capability elements); however, many EWSs heavily focus on technology and 

equipment (Basher, 2006; de León, Bogardi, Dannenmann, & Basher, 2006; Guru & 

Santha, 2015; UN, 2006b).  

Experience has shown that the inadequate engagement of community in the EWS leads 

to ineffective disaster response. One example of this was seen in cyclone Nargis in 

Myanmar in 2008, which killed 130,000 people. The main cause of the tragedy was that 

communities were not fully aware of the danger of the cyclone. In spite of a warning 

issued from the Department of Meteorology and Hydrology, many people disregarded the 

cyclone warning, and others did not have any ideas about when, where, or how to prepare 

for response  (IFRC, 2009b; Shikada, Than-Myint, Ko Ko Gyi, Nakagawa, & Shaw, 2012; 

UNISDR, 2015b). The recent 2018 earthquake-triggered tsunami in Palu, Indonesia, 

which killed over 1,407 people and another 2,459 were injured also highlighted how 

insufficient community engagement can lead to suboptimal outcomes. This high death 

and injury toll has also been attributed to lack of awareness  of the tsunami and 

insufficient preparedness for an effective response (Arif, 2018). Similarly, inadequate 

community engagement in risk knowledge, monitoring, and warning dissemination led to 

distrust and misinterpretation of warnings by people at risk in the 1993 and 2006 volcanic 

eruptions in the Philippines. In both eruptions, vulnerable populations did not evacuate 

despite the issuing of high alert levels, and as a result 79 and 5 people were killed 

respectively (UNISDR, 2018).   
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1.2.5.1 Knowledge gaps in Aceh  

Although considerable improvement has been achieved in Aceh regarding disaster 

management and preparedness programs, insufficient engagement of the community with 

EWS design and operation has caused ineffective disaster responses to a series of disaster 

events since the 2004 tsunami (Oktari et al., 2014; Suppasri et al., 2015). For instance, 

the 2012 Indian Ocean earthquake measuring 8.6 on the Richter scale was the worst 

example of preparedness failure in the EWS. Many people panicked, causing 10 people 

to die as people fled on motorcycles to high ground despite evacuation buildings being 

available in their areas (Suppasri et al., 2015). Consequently, massive traffic jams blocked 

the main roads of Banda Aceh, which created difficulties during the evacuation process.  

Other examples of ineffective disaster responses were during the 2014 and 2016 floods 

and flash-floods that struck some districts in Aceh. Since there was no effective 

dissemination of information in advance, people had little time to prepare for effective 

response. Consequently, many people (4,000) were stranded and deaths (9),  injuries (36), 

and loss of belongings resulted (Afif, 2014; Kristanti & Nasser, 2017). Oktari et al. (2014) 

argue that lack of community engagement in designing and operating the EWS was a 

major reason for this inappropriate disaster response.   

While community engagement appears to be a limitation on achieving more effective 

EWSs in Aceh, research on enhancing CE across the four elements of the EWS in the 

province has been limited, potentially restricting improved community engagement 

efforts.  

1.3 Purpose and methodology 

This research aims to investigate the opportunities for, and challenges to, enhancing 

Community Engagement (CE) in the Early Warning System (EWS) in order to improve 

disaster preparedness in Aceh province. A qualitative method was employed, utilising a 

variety of data collection techniques including a systematic literature review, document 

reviews, in-depth interviews and Focus Group Discussions (FGDs).  

A systematic literature review was used to understand community engagement activities 

within the key elements of EWSs from published peer-reviewed literature, and from 

government and credible international NGO reports. Further, in-depth interviews, FGDs, 

and document review techniques were used to identify and examine the enabling factors 

for and barriers to engaging with the community in EWSs in order to improve disaster 

preparedness in Aceh. 
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1.4 Structure of the thesis 

This thesis has two main sections. The first section includes an extensive literature review 

based on the four research contextual fields and research methodology. The literature 

review begins with an overview of disaster preparedness in Chapter 2. It presents the 

evolution of disaster preparedness including its components, benefits and challenges. This 

is followed by an investigation of the literature on the Early Warning System (EWS) 

concept in Chapter 3. It outlines the development of EWSs and describes its four key 

elements (risk knowledge, monitoring and warning, dissemination and communication, 

and response capability). Some major challenges for each element of the system are also 

presented in this chapter. Chapter 4 provides a description of the concepts of community 

and Community Engagement (CE), community engagement models and practice, and 

benefits and challenges of engaging with the community. It also discusses community 

engagement from DRR and EWS standpoints, CE in EWS principles, and examples of 

engaging the community within the four EWS elements. An overview of Indonesia, 

including demographic and socioeconomic conditions, and a disaster profile and DRR 

and management, and EWSs development in the country is presented in Chapter 5. This 

chapter also provides a profile of Aceh the provincial research setting, including adat and 

sharia practices, and mukim and gampong governance levels and their roles, as well as 

discussing socioeconomic conditions. Further, the disaster profile of Aceh, the evolution 

of DRR and management, and EWSs including its disaster management structure, and 

historical disaster impacts on population, infrastructure, and economies are explored in 

this chapter. Finally, the research conceptual framework, research rationale, and research 

setting (including context for the two case villages), are discussed in Chapter 6 in order 

to establish a background understanding of the research gap at the provincial and village 

levels.  

The second section of this thesis includes findings, discussion, and recommendations. 

Chapter 7 presents a systematic literature review for understanding CE in EWSs from a 

global perspective. Chapter 8 provides a profile of the field study setting (a district and 

two case villages) and the findings from in-depth interviews and document reviews 

relating to the current EWS governance, structure and community profile at district and 

village levels. Chapter 9 presents further findings from in-depth interviews, document 

reviews, and FGDs in order to identify the existing EWS structure, governance and 

community engagement in EWSs in Aceh. Likewise, Chapter 10, presents findings based 

on in-depth interviews, document reviews, and FGDs to identify and explore the 
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opportunities for and challenges to enhancing CE in EWSs in the province. Chapter 11 

discusses the major findings and implications. It also provides the strengths, limitations, 

and the significance of the research, as well as recommendations for policy makers, 

practitioners, and future research. Finally, Chapter 12, summarises the overall process 

and findings of this research, and provides concluding remarks, including directions for 

future research.                

1.5 Conclusion 

This chapter has introduced the background and rationale of this research and the purpose 

and methodology of this research, as well as the structure of this thesis. It began with a 

brief description of the concepts of disaster and disaster risk, and the disaster management 

cycle. This was followed by an explanation of the important role of disaster preparedness 

within the disaster management cycle and the DRR framework, the essential role of EWSs 

within disaster preparedness, and the significant role of CE within EWSs. By identifying 

the current research gap in engaging the community with EWSs in Aceh province, this 

chapter has highlighted the importance of this research in enhancing CE in EWSs in order 

to improve disaster preparedness in the province.  

The next chapter will firstly explore detailed disaster preparedness, which includes 

disaster preparedness evolution, components of disaster preparedness, and the benefits of 

and challenges for disaster preparedness.    
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Chapter 2 Disaster Preparedness (DP)  

2.1 Introduction 

In the last two decades, there have been regular global policy discussions about the most 

appropriate ways to manage the potential consequences of natural hazards by 

transforming disaster risk reduction policies from infrastructure-based options toward 

prevention and preparedness investments (Mechler, 2016; UNISDR, 2015b).  

Disaster preparedness is important as it can enhance the capacities and knowledge of 

authorities, disaster response agencies, communities, and other relevant actors to 

anticipate, reduce and response effectively to impending or current hazard conditions 

(UNISDR, 2008a, 2017). Hence, effective preparedness leads to appropriate disaster 

response that can save lives, reduce injuries, limit property damage, and minimize other 

environmental disruptions (Seng, 2012; UNISDR, 2018). According to Ofrin and Salunke 

(2006), effective and appropriate disaster response actions are determined by the levels 

of  preparedness. As the level of preparedness increases, the vulnerability of the 

community at risk decreases (Lakein, 2014).  

Chapter 1 has provided an overview of disaster concepts and the disaster management 

cycle covering three phases (mitigation, preparedness, response and recovery). Since 

preparedness is considered to be a crucial phase within the cycle, this Chapter provides   

a detailed description of this part of disaster management, including the evolution of 

disaster preparedness, disaster preparedness components, and benefits and challenges for 

disaster preparedness.  

2.2 The evolution of disaster preparedness 

Disaster preparedness has evolved from preparation for immediate response to natural 

hazards conducted by relief  agencies only to disaster risk reduction and management 

efforts involving a broader range of stakeholders (Burke & Kent, 2014). Between 1971 

and 1999/2000, international relief agencies emphasised the need for coordinated actions 

to address disaster threats and provide humanitarian assistance in the aftermath of 

disasters (as shown in Figure 2.1). At this time, UN resolution 46/128 emphasised the 

need for all states to take responsibility for investing resources to coordinate and 

implement humanitarian aid to protect their citizens in disasters.  
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Since the early 2000s the world has embraced a broader policy framework for minimising 

the impacts of natural hazards. In this era the paradigm has changed from disaster 

response to a disaster risk reduction and management concept involving many and more 

diverse agencies (UNISDR, 2015b). To formulate the disaster reduction and management 

concept, the second world conference was held in Hyogo in 2005. The conference 

produced the Hyogo Framework for Action (HFA 2005-2015) proposing five priority 

actions (UN, 2005; UNISDR, 2014a). The fifth priority was enhancing disaster 

preparedness for effective response at all levels. Similarly, the third world conference in 

2015 emphasised the importance of disaster preparedness for effective response through 

its fourth priority, identified in the Sendai Framework for Disaster Risk Reduction 

(SFDRR 2015-2030) (UNISDR, 2015b). 

Both the HFA and the SFDRR proposed that preparedness actions include an analysis of 

risks, hazards, vulnerabilities and capacities by involving governments, organisations and 

communities through partnership and coordination before, during and after disaster 

events (Ofrin & Salunke, 2006; UNISDR, 2017). The UNISDR (2009, p. 21) defines 

disaster preparedness as “knowledge and capacities developed by governments, 

professional response organisations, communities, individuals to effectively anticipate, 

respond to and recover from the impacts of likely, imminent or current hazard events or 

conditions”. Figure 2.1 shows the evolution of disaster preparedness from 1971 to the 

present. As indicated in the yellow units in this figure, while the DRR concept was 

initiated at the beginning of the evolution towards DRR in 1989, the adoption and 

implementation of the concept began when the UN-International Strategy for Disaster 

Reduction (UNISDR) was established in 2000. The concept expanded its coverage in the 

second and third world conferences on DRR with various priorities (disaster preparedness 

was one of the priority concerns in both conferences). 
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Figure 2.1. Disaster preparedness evolution  
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2.3 The components of disaster preparedness 

According to Lakein (2014) and Twigg (2004), disaster preparedness has nine important 

components (as shown in Figure 2.2). Much literature suggests that all eight components 

are required to be well linked to the Early Warning System (EWS) in order to achieve 

effective and appropriate disaster response (Atreya et al., 2017; Burke & Kent, 2014; 

Lakein, 2014).  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2. Disaster preparedness components. Source: Lakein (2014), Burke and Kent 

(2014), UNISDR (2015) 

The next sections provide an explanation of each individual component of disaster 

preparedness including its objectives.  

2.3.1 Vulnerability assessment 

According to Alexander et al. (2006), “vulnerability is a greater determinant of disaster 

than hazards themselves” (p.2). Some reasons are provided based on various research 

findings. First, a hazard cannot produce a disaster unless it interacts with people and their 

vulnerable conditions (Gaillard, 2010; Powell, Mustafee, Chen, & Hammond, 2016). For 

example, an earthquake which occurs in a remote area which is not inhabited, will not 

lead to a death toll or infrastructure damage though the scale may be enormous. In 

contrast, if an earthquake hits a residential area, even though it may be on a smaller scale, 

a disaster may occur. Second, it is important to note that hazards cannot be eliminated or 

always controlled completely (Perrow, 2007; Van Manen, Avard, & Martínez-Cruz, 

2015). For example, volcanic eruptions, earthquakes, hurricanes, and even manmade 

hazards such as terrorist attacks cannot easily be prevented. Hence, a single focus 
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approach to hazards can lead to ineffective disaster management since it does not 

necessarily address fundamental and systemic issues associated with disaster 

preparedness. Hence, it is necessary for disaster management policies to be based on 

vulnerability assessment rather than only a single-hazard focus (Birkmann et al., 2010; 

Scolobig et al., 2014). 

Vulnerability assessment is crucial when establishing disaster plans in disaster 

preparedness (Burke & Kent, 2014). According to Fekete (2019) and  Tuohy, Stephens, 

and Johnston (2014), vulnerability assessment  can be a basis for monitoring physical, 

socioeconomic, political, cultural and technological conditions within disaster-prone 

areas. It maintains and updates essential information for central and local government 

development planning purposes. In addition, the assessment can enable practitioners, 

decision-makers and other relevant stakeholders to establish effective and appropriate 

disaster preparedness plans at national and local levels (Tuohy et al., 2014; UNISDR, 

2008a). 

According to McEntire (2012), many aspects contribute to increased vulnerabilities to 

disaster risks, including physical, social, cultural, political, economic and technological 

factors. Each factor that contributes to vulnerability to disasters is briefly described in 

Table 2.1. 

Table 2.1 Contributing Factors to Vulnerabilities 

Vulnerability factors Descriptions 

Physical 

 

- the proximity of people and property to triggering agents, 

- improper construction of buildings, 

- inadequate foresight relating to the infrastructure, 

- degradation of the environment.  

Social 

 

- limited education (including insufficient knowledge about 

disasters), 

- inadequate routine and emergency health care, 

- massive and unplanned migration to urban areas, 

- marginalisation of specific groups and individuals (e.g. 

immigrants, the poor, the disabled, the elderly, women and 

children). 

Cultural 

 

- public apathy towards disaster, 

- defiance of safety precautions and regulations, 

- loss of traditional coping mechanisms, 
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- an absence of personal responsibility.  

Political 

 

- minimal support for disaster programs among government 

officials, 

- inability to enforce or encourage steps for mitigation, 

- over-centralization of decision making, 

- isolated or weak disaster related institutions.  

Economic 

 

- growing divergence in the distribution of wealth, 

- the pursuit of profit with little regard for consequences, 

- failure to purchase insurance, 

- sparse resources for disaster prevention, planning and 

management.  

Technological 

 

- lack of structural mitigation devices, 

- over-reliance upon or ineffective warning systems, 

- carelessness in industrial production. 

Source: McEntire (2012), Fekete (2019), Tuohy et al. (2014) 

From Table 2.1, it is clear that vulnerability is largely determined by human activities in 

relation to vulnerability factors. To minimise or reduce vulnerabilities requires a 

reduction of vulnerability factors or variables that lead to disasters and enhancement of 

both human and technological capacities in order to prevent, minimise or mitigate disaster 

impacts (McEntire, 2005; Wijaya & Hong, 2018).  

Some crucial issues that need to be considered when assessing vulnerabilities include 

(Eriksen & Kelly, 2007; Maikhuri et al., 2017): 

• The level of social structure (individual, family, group, agency, community or 

governments); 

• Types of losses or damage (injury, deaths, damage to homes, assets and other 

infrastructure or facilities); 

• Capacity to recover or community resilience following disasters (access to 

resources e.g. finance or facilities, access to information); 

• The change of vulnerable status (prior to the event, immediately or a period of 

time after the event); 

• The level of interest and responsibilities of important persons, such as 

politicians, disaster management practitioners, and other related groups 

including vulnerable communities; and 
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• Characteristics of hazard agents (rapid or slow onset, level of predictability, 

frequency, and destructiveness). 

However, inadequate assessment of comprehensive vulnerability factors has been 

demonstrated commonly both in developed or developing countries (Afedzie, McEntire, 

& Urby, 2012; McEntire, 2012). For example, people living in poverty, women, children, 

the elderly and minorities are often vulnerable to many disaster risks due to the lack of 

resources to cope with the risk. These groups are still not routinely integrated into ongoing 

disaster management and preparedness policies and programs (Powell et al., 2016; Rowel, 

Sheikhattari, Barber, & Evans-Holland, 2012).  

Factors that lead to vulnerability in developing countries include the disproportionate 

number people of low socio-economic condition and the age of the populations - over 

half the population in many developing countries is under the age of eighteen years 

(Adejuwon & Aina, 2014). Unemployment and inadequate disaster experience of such 

young people leads to more vulnerability in disasters. In addition, the fragile 

infrastructure of developing countries and their inability to support disaster preparedness 

projects financially can lead to an increase in the disaster related death toll commonly 

reported for developing nations. Even disasters of a low magnitude can have significant 

impacts on vulnerable countries (Fathurrohmah & Kurniati, 2018; Izadkhah & Hosseini, 

2005).  

2.3.2 Disaster planning  

Disaster planning refers to the readiness of the disaster management system within a 

nation (Ahmed, 2019; Burke & Kent, 2014). This focused planning aims to effectively 

react to hazard threats in order to minimise negative consequences. Planning for readiness 

includes agreeing on strategic disaster plans among a range of stakeholders such as 

governments, disaster management agencies, private sectors, people, and other relevant 

parties (Burke & Kent, 2014; Rapeli, 2018).  

Some important principles that need to be considered when developing disaster planning 

include: 

• Considering disasters as both quantitatively and qualitatively different from 

accidents and minor emergencies; 

• Focusing on multi-hazards rather than a single or specific agent; 

• Considering the principles of coordination of emergent resources, rather than 

trying to impose some kind of command and control; 
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• Focusing on general principles of disaster management plans rather than 

specific details;  

• Assuming potential victims will be able to respond well instead of poorly 

during major crises;  

• Emphasising the need for intra and inter-organisational 

collaboration/integration in the planning process; and 

• Updating established plans through disaster drills and exercises (Hillier, 

Paskaradevan, Wilkes, & Copeland, 2019; Rapeli, 2018; UNISDR, 2008a). 

According to Knowlton et al. (2014), disaster contingency plans need to be incorporated 

into disaster planning covering all disaster management phases of mitigation, 

preparedness, recovery and rehabilitation. The plan ought to be clear, accessible, and 

regularly updated so that the actors involved can carry out their roles based on their 

documented responsibilities (IASC, 2017). Also, contingency plans need to be 

synchronised between central and local levels in order to achieve better coordination for 

effective disaster response. Furthermore, the established plans need to be legalised by the 

authority, with sufficient funds, under an effective disaster preparedness and management 

institutional framework (Burke & Kent, 2014). 

An example of well-coordinated actions among agencies during disaster response was 

demonstrated in Mozambique. During the 2007 flooding, all agencies involved conducted 

their roles based on the established contingency plan.  As a result, less than 20 people 

were killed, compared with more than 700 during a flood of similar magnitude in 2001 

(UNISDR, 2008a, 2018). 

2.3.3 Institutional framework 

According to Arinaldi (2015) and Izumi and Shaw (2012), disaster preparedness plans 

should be implemented within existing institutional structures and systems rather than by  

creating new organisations for disaster preparedness. Common elements that should be 

clearly specified in the institutional framework are described in Table 2.2.   
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Table 2.2 Important Elements within an Institutional Framework  

Elements Descriptions 

Composition 

The composition should include line ministries, the private 

sector, civil society, researchers, universities, NGOs, and 

communities.  

Roles and 

responsibilities 

 

- Involved organisations are responsible for improving 

preparedness capabilities, 

- The coordination network with different organisations need to 

be strengthened to enhance disaster preparedness capabilities.  

Agreements and 

standards  

- There is a need to establish arrangements which guide the 

facilitation of consistent coordination and communication 

between various stakeholders, 

- These arrangements need to be agreed by all relevant 

organisations at central and local government levels. 

Regulations on external 

assistance 

Regulations on the rules and procedures for requesting and 

receiving non-governmental (NGO) assistance, private 

donations, or international assistance should be defined. 

Civil-Military relations 

 

National regulations need to determine the conditions under 

which military assets can be deployed in emergency situations, 

and define the roles and functions of the military in disaster 

management activities including preparedness and response.   

Strengthening 

capacities 

Arrangements that can build and maintain preparedness and 

response capacity building at all government levels should be 

established. 

Decision making on 

warning dissemination 

 

- Clearly establish arrangements for Early Warning Systems, 

- Clearly define for involved stakeholders including people at 

risk, how to receive, understand and respond to warning 

messages effectively in order to save lives, injuries and protect 

property, 

- Actively involve the community at risk in the design and 

operation of an early warning system to enhance the 

effectiveness of warning response. 

Source: Burke and Kent (2014), Arinaldi (2015), UNISDR (2008a) 

In most cases, the responsibility for overall coordination of disaster preparedness 

activities is assigned to one government department such as the Prime Minister’s Office 

or President and the implementation authority is delegated to the Disaster Management 
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Agency under a specific ministry (UNISDR, 2008a, 2015b). This agency establishes 

coordination with a wide range of organisations in order to strengthen preparedness 

activities. For example, Costa Rica’s 2006 National Disaster Management Law clearly 

outlines the roles and responsibilities of each of the government and non-government 

partners involved in preparedness and response (Ainuddin, Aldrich, Routray, & 

Achkazai, 2013).  

Ainuddin and Routray (2012) suggest that institutionalised disaster management and 

preparedness plans from national to local governments can achieve the most effective 

response and increase community resilience to disasters, because the local government is 

more familiar with the locations and local people’s capacity to deal with potential risks. 

2.3.4 Information systems 

Information systems  link to the early warning system design and operation, which are 

part of communication and dissemination information processes using various media 

(Seng, 2012). The information system aims to ensure risk information is exchanged 

between authorities, disaster management actors, and the general public and is conducted 

in a coordinated manner during normal and emergency situations (Coppola, 2007b; 

FEMA, 2014; IASC, 2017). During an emergency situation, information and 

communication systems need to meet three main principles (Kim & Oh, 2015; Tiwathia, 

2012): 

• Operability, the ability of disaster management and relief teams to use and 

sustain communications to support mission operations; 

• Interoperability, the ability of emergency teams to communicate with a range 

of relief agencies and authorities at different levels using various networks 

appropriately. Failure to operate communication networks can exacerbate 

problems during disaster events; and 

• Continuity of Communications, the ability of emergency response 

organisations to maintain communications in case the main infrastructure is 

damaged or destructed. For example in the post Haiti earthquake in 2010, many 

relief agencies could not communicate with other relief teams, government 

officers or the public effectively because many buildings with wire-line 

telecommunication infrastructure had collapsed.  
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In addition to this, EM-Queensland (2015) emphasises that to achieve the effectiveness 

of information and communication management during disasters, information needs to 

flow from the ‘bottom up‘ where the affected communities have access to get information 

from disaster management actors or authorities and from the ‘top down‘ where the 

authorities release information down to local communities.  

Communication systems may involve various media such as radios, telephones, fax, the 

Internet (FEMA, 2014). Furthermore, social media using Internet such as Facebook, 

Twitter or WhatsApp play significant roles in disseminating risk information throughout 

the world immediately. For example, in the USA, the World Health Organisation with 

more than 11,700 followers used these media to disseminate information about the 

influenza A (H1N1) pandemic throughout the world quickly. In addition, the “Hardenup 

protecting Queensland” in Australia and “Hurricane tip of the week” in the USA regularly 

delivers risk and emergency messages to the public through various social media. This 

information is not only posted on the websites but also sent via e-mails and mobile phones 

(EM-Queensland, 2015; McNab, 2009). 

2.3.5 Resource base  

Once a disaster occurs in a particular area, all resources including disaster response 

personnel, equipment and other supplies need to be mobilized immediately and safely for 

the affected area. Preparation and mobilization of these resources needs to be managed 

by a disaster manager in central or local government (Spector, 2016). In this case, the 

disaster manager is required to be good at managing the disaster resource supply. 

There are two principles in resource base supply performance (Cozzolino, Rossi, & 

Conforti, 2012): agility and leanness. Agility is defined as “the capability to respond to 

unpredictable demands within short lead times, while leanness refers to doing more and 

better when demand is relatively stable and predictable” (Sheffi, 2005, p. 10).  In other 

words, agility focuses on the effectiveness and speed of the process, while leanness 

focuses on the efficiency and cost saving. Therefore, in consideration of specific goals, 

agility and leanness can be appropriately applied to the process of  disaster resource 

supplies during emergency relief efforts because effectiveness ensures that time is saved 

so that more lives can be saved and efficiency ensures that costs are appropriately used 

so that more lives can be helped (Cozzolino et al., 2012). Thus, to optimise the resource-

base supply performance, disaster managers are required to coordinate and partner with 
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all disaster management actors in order to eliminate redundancy, and maximize efficiency 

(Vaillancourt & Haavisto, 2016). 

Unfortunately, the resource-based management and operations of most regions within 

developing countries in the world do not perform well due to the lack of leadership 

capacities, human resources and other facilities especially at local government levels. As 

a result, the operations are not as effective and efficient as they could be (Tatham, Spens, 

& Kovács, 2017). 

2.3.6 Response mechanisms  

Normally, emergency response actions are conducted after a disaster status has been 

declared by the government (EM-Queensland, 2015). The status of disaster can be local 

or national depending on the magnitude, severity or complexity of the disaster impact 

(Anson, Watson, Wadhwa, & Metz, 2017; Coppola, 2007c).The main focus in the 

response mechanism is to meet the basic needs of affected people until more permanent 

and sustainable solutions have been achieved (FEMA, 2014). Timely response in disaster 

events can save lives, injuries and further suffering or damage (Bermejo, 2006; Esteban 

et al., 2015). Lakein (2014) and Coppola (2007c) list some critical activities during the 

response phase:  

• Assessing the disaster impacts and conducting search and rescue efforts; 

• Taking care of injured people, finding and collecting victims and improving 

hygiene/sanitation; 

• Providing sanitation and delivering basic assistance such as water, food, shelter 

and other necessities; 

• Setting up emergency shelters that include opportunities for trauma 

counselling; 

• Improving logistic distribution delivery; 

• Arranging and collecting data on disaster victims and its impacts; and 

• Ensuring safety and security.  

Disaster relief agencies are required to take immediate response during emergency 

conditions. These agencies have to be well equipped with trained personnel, adequate 

transportation, logistics, appropriate communications and other support facilities (FEMA, 

2014; Vaillancourt & Haavisto, 2016). However, Lin and Abrahamsson (2015) and  

Coppola (2007c)  argue that response efforts are the most complex phase within the four 

disaster management phases due to the high level of stress and demands. Mobilisation of 
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relief assistance sometimes is delayed in the affected locations because human and 

technical resources are unprepared or limited. For example in the post September 11, 

2001 terrorist attack in New York city, many people were killed under the collapsed 

buildings since many response agencies were unprepared for an immediate response for 

this type of attack and its consequences (Carpenter & Grünewald, 2016; FEMA, 2014). 

Some reasons for inadequate preparedness for effective disaster response in many 

countries include (Day, Melnyk, Larson, Davis, & Whybark, 2012; Hillier et al., 2019): 

• Disaster management agencies do not establish disaster contingency plans; 

• Countries do not have sufficient human and technical capacities for disaster 

preparedness; and 

• Unpredictability (in time) of certain disaster types such as earthquakes. 

2.3.7 Public education and training 

An essential part of disaster preparedness plans is to educate and train not only the 

community who may be threatened by a disaster but also individuals or personnel who 

provide disaster relief assistance (Alim, Kawabata, & Nakazawa, 2015; Coppola, 2007b). 

Thus, all involved parties can be well equipped with knowledge and skills to conduct their 

actions in times of disasters. 

One aim of public education and training in disaster preparedness is to enhance the 

capacity of all relevant stakeholders including communities in order to prepare for 

effective disaster response (Burke & Kent, 2014). The other important objective of public 

education and training is to create a ‘culture of safety’, where risk awareness and adoption 

of risk reducing measures are part of daily life (Iguchi, Mitsuhara, & Shishibori, 2017; 

Twigg & Lavell, 2006).  

Public education efforts should cover three main areas: awareness of the hazard risk, 

behavior, and early warning (Buzzelli, Morgan, Muschek, & Macgregor-Skinner, 2014). 

An explanation of each area is given in Table 2.3.  
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Table 2.3 Public Education Focused Areas  

Areas Descriptions 

Risk awareness  

In this step, people need to have comprehensive knowledge of the 

risk including the characteristics that they may face. They need to be 

informed on how the risk may affect them, why they are at risk, and 

where and when the hazard will likely strike as well as understand 

effective solutions to eliminate or reduce the risks (Arru, Mayag, & 

Negre, 2016; Esteban et al., 2015). 

Behaviour  

There needs to be an awareness of people’s behavior toward disaster 

risk including (Kuppuswamy, 2014; Lumbroso, Brown, & Ranger, 

2016): 

- Pre-disaster risk reduction behavior: those in this category are 

already aware of a hazard risk and know how to take appropriate 

actions to deal with the risk, 

- Pre-disaster preparedness behavior: education is needed to 

inform people about what they can do before a disaster happens. 

Actions include stockpiling certain materials, establishing 

individual, family, and community action plans, 

- Pre-disaster response behavior: people need to learn how to take 

actions on impending hazard events. For instance, they need to 

understand warning messages, and know how to take appropriate 

actions. 

Early Warning 

- Warnings assist people at risk to take appropriate actions in order 

to save lives, injuries and protect properties,  

- There is a need to collaborate with multiple channels to 

maximize risk message dissemination to population at risk 

(Schroeder, Whitmer, & Sims, 2016; Seng, 2012). 

An example of raising public education and awareness in disaster reduction among school 

children and communities comes from Saijo city (the city was hit by the 2004 typhoon 

leading to flooding in urban areas and landslide in mountain slopes) in Japan through 

‘Mountain-watching’ and ‘Town-watching’ projects (UN, 2010a; UNISDR, 2017). The 

projects have been implemented since 2005 as a part of education and risk awareness 

raising programs. These activities include taking schoolchildren to the surrounding Saijo 

city and its mountainous areas through field trips. The students are accompanied by 

teachers, urban and mountain residents, forest workers, and government staff to visit the 

affected city and hilly areas and view the sites, as well as hear the story from eye 
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witnesses. In addition, personnel training and exercises are another important issue within 

disasters preparedness since inadequate skills and knowledge within response teams can 

lead to ineffective performance (Burke & Kent, 2014; Iguchi et al., 2017).  

The impacts of an emergency situation may cause secondary effects on people’s lives and 

on other sectors. Those effects are called cascading events. These events arise as a direct 

or indirect result of a primary incident, for example, when a flash flood disrupts electricity 

to the area and, due to the electrical failure, a serious traffic accident happens, the traffic 

accident is considered  as a cascading event (FEMA, 2014; Scolobig et al., 2014). 

Therefore, good planning, training, and carrying out exercises for emergency personnel 

in advance of disasters can facilitate the reduction of cascading events when a disaster 

strikes an area, since the personnel can identify the potential for cascading events. 

Before conducting training, it is important to identify the personnel who are closely 

involved in emergency disaster response. Coppola (2007c) states that the first-response 

teams include police, the fire department, medical personnel, communities and other 

emergency responders. Those teams need to be trained in several areas for emergency 

conditions, including evacuation, mass care for serious injuries, debris and hazardous 

material management, warning coordination, crowd control, volunteer management, and 

search and rescue coordination (Chou et al., 2015; FEMA, 2014). Since personnel training 

and exercises are crucial in disaster preparedness, it is necessary to conduct coordinated 

training activities to enhance these capacities. As IASC (2016) suggests, coordination and 

collaboration of training activities between response agencies can identify strengths and 

weaknesses of each team in order to achieve better disaster response (IASC, 2017).  

2.3.8 Rehearsals  

Rehearsals consist of two important elements: simulations and drills. All disaster 

preparedness and management stakeholders such as disaster management agencies, 

government officials, private sectors, civil society and community need to be involved in 

simulations and drill activities (Alim et al., 2015; WHO, 2011). Differences and 

similarities in simulations and drills based on their objectives are summarised in Table 

2.4.   
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Table 2.4 Differences and Similarities in Simulations and Drills   

Rehearsal Definition Objectives 

Differences Similarities 

Simulations Simulation is 

defined as “a 

tabletop exercise 

that recreates a 

disaster scenario 

where a group of 

participants must 

make decisions 

based on 

information that 

they receive 

during the 

exercise” (WHO, 

2011, p. 1). 

• Evaluate the relevance and 

effectiveness of plans, 

protocols, procedures, 

guidelines, and other 

operational mechanisms for 

emergency response, 

• Test the effectiveness of 

mechanisms meant to 

coordinate the response of 

different sectors and agencies 

in emergency situations, 

• Validate the emergency 

preparedness and response 

plan for a specific facility or 

organisation, 

• Prepare persons who have 

decision-making authority to 

manage the crisis and manage 

information in emergency 

situations (Alim et al., 2015). 

• They are both useful 

for evaluating and 

validating 

preparedness and 

response plans, 

• They both facilitate 

training, evaluation of 

tools and processes, 

and the exercise of 

decision making, 

teamwork, and inter-

sectoral coordination, 

• Both are prepared in 

advance, 

• Both types of 

exercises 

are evaluated, then 

they provide 

assistance for 

updating 

preparedness plans 

(Song, You, & Chon, 

2018; UN, 2010a). 

 

Drills A drill is a 

practical exercise 

in managing 

operations which 

simulate damage 

and injuries in an 

assumed 

emergency 

situation 

(Dummet, 2009; 

WHO, 2011). 

 

 

• Evaluate the relevance and 

effectiveness of plans, 

protocols, procedures, 

guidelines, and other 

operational mechanisms for 

emergency response, 

• Evaluate the capability of 

emergency response 

organisations in conducting 

their relief operation, 

• Improve coordination and 

application of specific 

techniques for risk reduction 

measures, 

• Evaluate the general response 

of community groups, 

professional groups, response 

teams, and other actors in 

response to particular 

emergencies (WHO, 2011).  

Lakein (2014) argues that the best way to measure the success of disaster preparedness 

activities is through simulation and disaster drills. During these activities the performance 

of all stakeholders can be observed, monitored and evaluated.    

During drill activities, participants face mock situations, using the skills and techniques 

that would be applied in real situations. Unlike the simulation, drills require the actual 
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mobilisation and use of personnel and required resources to deal with emergency 

situations (Nakaya et al., 2018; WHO, 2011).  

With regards to community drills, the Philippines conduct exercises to test the early 

warning system and evacuation plan every year. The activity aims to assess, test and 

evaluate the capacity of disaster relief personnel, communities and other stakeholders in 

the early warning system and their practical responses (Lim, Lim, Piantanakulchai, & Uy, 

2016).  In addition,  the Japanese Home Ministry through the Fire Services Act obliges 

schools and workplaces to perform disaster drills, and local community-based voluntary 

organisations regularly conduct tsunami drills throughout the country (Nakaya et al., 

2018).  

2.3.9 Early Warning Systems (EWSs) 

A large number of people around the world are affected by storms, droughts, floods and 

other natural  hazards (UN, 2006; UNISDR, 2018). Some losses are unavoidable; 

however in some disaster events, the impacts on human lives can be avoided when the 

appropriate precaution measures such as EWSs are in place (Breaker, 2012; Zia & 

Wagner, 2015). For example, in the case of the December 26, 2004 Indian Ocean 

earthquake-tsunami, more than 130,000 people were killed, injured or reported missing 

in Aceh province, Indonesia and over 34,000 people were killed in Sri Lanka partly 

because of the absence of a tsunami early warning system (Ablah, Konda, & Kelley, 2009; 

WMO, 2018). The impacts on human casualties would likely have been different if the 

system had been installed and people living near to the coast had received sufficient 

training to respond to early warning messages (de León et al., 2006; UN, 2006; UNISDR, 

2015b).  

According to Quansah, Engel, and Rochon (2015), successful early warning systems have 

provided certain benefits including: 

• Providing environmental protection and sustainability; 

• Providing warning information that enables policy-makers, first responders, 

and medical personnel to plan and implement emergency response programs; 

• Facilitating decision support systems through providing important information 

on potential human catastrophes from on-going events to authorities, 

humanitarian organisations and other relief agencies at national and 

international levels; 

• Promoting institutional integration and collaboration; and  
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• Encouraging general development and exploration of scientific capabilities, 

with great technological advances in data analysis and efficient response plans. 

However, the real-time collection and transmission of data required for a successful early 

warning system remains a challenge in most countries, and false warning predictions 

especially for unpredicted disasters or misinformation have led to human fatalities 

(Muhari & Imamura, 2014). Finally, the lack of institutional collaboration and partnership 

from the global level to regional, national, and local levels has meant that the optimal 

benefits from EWSs have not been achieved (Quansah et al., 2015). 

2.4 Benefits of and challenges for disaster preparedness 

Many benefits of and challenges for disaster preparedness have been identified through 

much of the global literature, and some of them are provided in the next sections.  

2.4.1 Benefits of disaster preparedness actions 

Some benefits of disaster preparedness actions are: 

• More effective response: An effective and efficient response depends heavily 

on preparedness levels as it enhances hazard resilience of the community at 

risk (Basher, 2006; Cheng, 2009; Scolobig, Prior, Schröter, Jörin, & Patt, 

2015). The early warning system can save lives, and protect economic assets 

and development gains because the system can provide timely and effective 

information to people at risk in order to avoid or reduce negative impacts, and 

prepare for effective responses (Kafle, 2017b; Seng, 2012). For instance,  

mortality from disasters has declined significantly in the United States over the 

years due to effective early warning systems for lighting, floods, storms, and 

heat waves; mortality dropped by 45%  as effective early warning systems 

enable people to take shelter (IFRC, 2018); and 

• They are more cost effective: Disaster preparedness actions require relatively 

small  investments and the benefits can be immediately visible, at least when 

the next disaster strikes (Lakein, 2014; Maskrey, 2011). Preparedness 

interventions such as information, education and early warning systems can 

achieve a higher economic return (Mechler, 2016). Every dollar invested in 

disaster preparedness activities can return two to four dollars in avoided or 

reduced negative disaster impacts (Mechler, 2005, 2016).  
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Furthermore, preparedness represents a paradigm shift from infrastructure-based options 

(hard resilience) to preparedness interventions (soft resilience) since they are the most 

appropriate ways  to manage the potential natural hazard consequences (Hawley, 

Moench, & Sabbag, 2012; IPCC, 2012; UNISDR, 2015b).  

However, there are still some major challenges for disaster preparedness. They are: 

• Even though effective disaster preparedness actions especially in early warning 

systems can reduce death tolls in many countries, the evidence suggests that 

many countries still focus on relief efforts and emergency response (Healy 

& Malhotra, 2009; Swithern, 2015). For example, donors allocated only 5% 

(0.6 billions) of total humanitarian funding to preparedness and risk reduction 

from 2009-2015 (UNISDR, 2018) with the remaining and vast majority of 

funding supporting material relief assistance (68%) and emergency disaster 

response (17%); 

• Lack of coordination between various stakeholders (governments, 

practitioners and community at risk) in the early warning operation (Oktari et 

al., 2014; Tatham et al., 2017); and 

• Inadequate human and technical resources to conduct disaster preparedness 

activities especially at local government levels (Muhari & Imamura, 2014; 

Vaillancourt & Haavisto, 2016).  

2.5 Conclusion 

This chapter has presented a detailed explanation of disaster preparedness including its 

evolution from 1971 to the present. It is clear that during that evolution, the paradigm of 

disaster preparedness has shifted from disaster response actions conducted by relief 

agencies to disaster risk management efforts with the involvement of various stakeholders 

such as governments, the private sector, disaster management actors, relevant agencies 

and communities. This chapter has also described the nine inter-related components of 

disaster preparedness, the benefits of disaster preparedness actions and some remaining 

challenges based on a wide range of literature. 

This literature review has identified that among the nine disaster preparedness 

components, the early warning system is crucial to achieve effective disaster preparedness 

for appropriate responses. Even though the importance for enhancing capacity in disaster 

preparedness, especially EWSs, has been acknowledged by many nations in the world, 

many countries still focus their efforts on immediate or short-term disaster response 
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actions rather than the EWS which covers both short and long term of disaster responses. 

Thus, this is important to consider when examining how the existing EWS governance 

and structure and its implementation within disaster preparedness in a particular setting 

such as Aceh, Indonesia.  

The next chapter will describe what Early Warning Systems are, core elements and key 

principles.  
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Chapter 3 Early Warning Systems (EWSs) 

3.1 Introduction 

As identified in chapter 2, EWSs are a crucial component in disaster preparedness because 

the system can provide effective information to those at risk in order to anticipate a 

disaster, reduce the impacts and prepare for an effective disaster response (Girons et al., 

2017; Seng, 2012; UNISDR, 2014b, 2015b).    

This chapter provides a detailed overview of the evolution of DRR and EWS towards a 

multi-hazard approach, describes the development of global EWSs within the global 

context, and explains the four elements of the good practice of EWSs as promoted by the 

UNISDR. These are risk knowledge, monitoring and warning, dissemination and 

communication, and response capability elements. Challenges identified by the literature 

for developing and implementing activities that contribute to the elements are also 

explored. 

3.2 The evolution of DRR and Early Warning Systems toward a multi-hazard 

approach 

The concept of Disaster Risk Reduction (DRR) within the context of a multi-hazard 

approach to reduce natural hazard risks has developed over the past decade (as shown in 

Figure 3.1) (UNISDR, 2014). The United Nations International Decade for Natural 

Disaster (IDNDR, 1989) promoted disaster risk reduction efforts through focusing on 

developing scientific and technical aspects. The efforts to reduce disaster risks were 

broader in the Yokohama Conference (1994) through adopting guidelines for natural 

hazard prevention, preparedness and mitigation as well as its plan for actions (IFRC, 

2009), then in 2000 (when the IDNDR changed to the UNISDR), the actions were planned 

through coordination and partnership with various agencies and stakeholders. The scopes 

of disaster risk reduction were even larger toward a multi-hazard approach when the 2002 

World Summit on Sustainable Development (WSSD) in Johannesburg (Johannesburg 

Plan) highlighted an integrated and multi hazard approach to conduct risk and 

vulnerability assessment. This approach was supported by the first World Conference on 

DRR (Hyogo framework for Action 2005-2015), held in 2005, in Hyogo, Japan. The 

conference recommended to develop improved methods for multi-hazard assessments 

and analysis of risk reduction actions at all levels, then incorporating these methods to 

decision making process at regional, national and local levels (UNISDR, 2005). Further, 
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the conference underlined the importance of identifying, assessing, monitoring risks and 

enhancing EWSs at all levels.  

 

Figure 3.1. The evolution of DRR and EWSs toward a multi-hazard approach. Source: 

UNISDR (2014) 

These recommendations were further supported by the second World Conference on DRR 

in 2015, in Sendai, Japan (Sendai Framework for DRR, 2015-2030), which indicated that 

DRR requires a multi-hazard and risk-informed decision-making approach based on 

intense exchange data and information dissemination between disaster management 

actors, authorities and communities (UNISDR, 2015). Specifically, the conference put 

more emphasis on developing multi-hazard EWSs (MHEWSs) and increasing the 

availability and accessibility of the system to those at risk.  

The MHEWS has many benefits to the effectiveness of early warning system design and 

operation (compared with a single hazard EWS approach), especially in the countries 

which have multiple hazard threats (WMO, 2018), because the system can address several 

hazards or impacts of similar or different hazard types in which the consequences may 

occur separately, concurrently, or cascading with consideration the potential interlinked 

1989

• The United Nations, International Decade for Natural Disasters (IDNDR, 1990-1999),

• Promoted disaster reduction through developing technical and scientific aspects.

1994

• The Yokohama strategy and Action Plan, 

• Revised the IDNDR focus, 

• Developed DRR policy guidelines (social and community orientation).

2000

• The IDNDR changed to UNISDR,

• Collaborate and coordinate with various agencies and stakeholders to reduce disaster risks,  

2002

• Johannesburg plan of Implementation,

• Promoted an integrated, multi-hazard, inclusive approach to conduct vulnerability and risk 
assessments, and disaster management.

2005

• First World Conference on DRR adopted the Hyogo Framework for Action (HFA 2005-2015),

• Established improved methods for multi-hazard assessments and risk analysis,

• Promoted the establishment of EWSs at alll evels

2015

• Second World Conference on DRR adopted the Sendai Framework for DRR (SFDRR, 2015-2030),

• Supported multi-hazard approach to reduce disaster risks through strenthening collaboration with 
multisectors, including communities,Promoted the establishment of EWSs at alll evels,

• Promoted MHEWSs through people centred approach.
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effects (WMO, 2018). Furthermore, the system is more cost effective since a MHEWS is 

able to identify, update, predict, and warn of one or more hazards through coordinated 

actions with multiple sectors (IFRC 2012, 2009).   

3.2.1 Early Warning System development within the global context            

The United Nations-International Strategy for Disaster Reduction (UN-ISDR) defines 

early warning as “the set of capacities needed to generate and disseminate timely and 

meaningful warning information to enable individuals, communities and organisations 

threatened by a hazard to prepare and to act appropriately and in sufficient time to reduce 

the possibility of harm or loss” (UNISDR, 2009, p. 12). Based on this definition, early 

warning is restricted to the timely dissemination of a warning before an impending crisis. 

However, an Early Warning System should consist of not only the warning itself, but be 

a system which includes an integrated set of elements that interact with each other long 

before the crisis happens in order to prepare to achieve effective disaster  risk reduction 

(Garcia, 2011; Pappenberger et al., 2015). As mentioned previously, the importance of 

early warning systems has been widely acknowledged in many global meetings and 

conferences. The following section will explain the evolution of early warning systems.   

The concept of early warning for emergencies has existed for hundreds of years. The 

ancient Chinese used smoke signals from the top of the Great Wall to warn of impending 

attacks by enemy troops (IFRC, 2009b, 2018). In addition, health sectors in many 

countries have had warning systems to alert citizens to the outbreak of contagious 

diseases. The early warning system technology emerged in the 1970s and 1980s in 

response to drought-induced famines in the Sahel region, Africa (Garcia & Fearnley, 

2012). Since famines evolve very slowly, governments and donor countries decided to 

formulate some indicators such as malnutrition, market prices or rainfall levels to track 

them in order to anticipate future food insecurity and intervene before people starved to 

death (IFRC, 2009b).  

Numerous global meetings since the 1990s have driven additional improvements to early 

warning systems to reduce disaster risks for various natural hazards (UNISDR, 2018). 

The IDNDR (International Decade for Natural Disaster Reduction) later renamed 

UNISDR organised the first International Conference on Early Warning (ICEW) in 1998 

in Potsdam, Germany. The conference emphasised “an effective early warning system 

needs coordination with relevant actors and tailors to people’s needs” (IEWP, 2007; 

UNISDR, 2015b). The conference encouraged all countries to develop early warning 
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system infrastructure with coordinated actions to disseminate warning information to 

people at risk. In 2003, the second IEWC was held in Bonn, Germany. The conference 

produced some recommendations to deal with the broader scope of EWSs including 

capacity improvement for stakeholders to monitor risks (EWC II, 2003; UNISDR, 

2015b). 

From the 1990s to the first and second ICEWs, early warning systems still strongly 

focused on infrastructure and technology to improve hazard prediction or monitoring and 

dissemination. That system took a linear approach, was expert-driven and hazard-focused 

(from observation through warning generation and transmission to users), and relied on 

authorities to issue warnings rather than empowering people at risk (as shown in Figure 

3.2) (Basher, 2006; de León et al., 2006; Seng, 2012; UNISDR, 2014b).       

      

Figure 3.2. Linear Early Warning System model (1990s - 2003). Source: de León et al. 

(2006) 

Immediately following the 2004 tsunami in the Indian Ocean where, among other system 

issues, the linear EWS model was considered a failure (UN, 2006; ESCAP, 2009). 

Although the Pacific Tsunami Early Warning Centre had issued a tsunami warning 

immediately after the 2004 Indian Ocean earthquake, many countries in the Indian Ocean 

were not familiar with the “tsunami warning”, and tsunami early warning systems were 

not developed in their regions (Benard & Titov, 2015; ESCAP, 2009). As a result, a 

hundred thousand people were killed and enormous environmental damages were 

recorded across the Indian Ocean regions, as the countries and coastal populations and 

tourists across East and South Asia were  never thought the approaching of  the giant 
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waves (tsunami) estimated to be 10-15 metres in height and  running at hundreds of 

kilometres per hour to their locations and had no idea  how to respond to the tsunami 

effectively (Schreurs, 2011).  

The tsunami waves hit Indonesia 20-30 minutes after the initial earthquake, it took more 

than 2 hours before hitting Phuket and Thailand, and 3.5 hours before they struck the Bay 

of Bengal (Scheper et al., 2006; Stone & Kerr, 2005).  The death and destruction due to 

the tsunami were high recorded in several countries such as Indonesia, Sri Lanka, India, 

and Thailand as well as all towns in the tsunami’s path of the Maldives (Stone & Kerr, 

2005). If a coordinated international TEWS had been established, thousands of people 

could have been saved from this 2004 tragedy (UN, 2006; Schreurs, 2011; National 

Oceanic and Atmospheric Association [NOA], 2009). 

It was a great calamity that previous tsunami events did not become lessons learnt to 

install the TEWS across the Asian region (NOA, 2009).  The installation of the Pacific 

Tsunami Warning System began in 1949 after the 1946 Aleutian Island earthquake 

devastated Hilo, Hawaii killing 173 people and 163 getting injured as well as demolishing 

488 buildings. A west Coast and Alaska Tsunami Warning Centre was developed in 1967 

after the 1960 the Chilean earthquake and tsunami killed 61 people in Hawaii and 

approximately 200 people in Japan (NOA, 2009; Schreurs, 2011).      

However, learning from the 2004 Indian Ocean Tsunami (IOT) failure as the biggest 

tragedy that has ever been recorded, countries within the Asian region supported by other 

countries around the world firstly started to develop Tsunami Early Warning Systems 

(TEWSs) in the Indian Ocean and Southeast Asia to reduce the tsunami risk in the future 

events (ESCAP, 2009). In 2005, the Intergovernmental Coordination Group (ICG) for the 

Indian Ocean Tsunami Warning and Mitigation System (IOTWS) was established and 

supported by the Intergovernmental Oceanographic Commission of UNESCO (IOC 

UNESCO). In the first meeting in 2005, member states of the Intergovernmental 

Oceanographic Commission of UNESCO (IOC UNESCO) agreed to develop a 

distributed and integrated tsunami EWSs around Indian Ocean regions (ESCAP, 2009). 

At the global level, the Pacific Tsunami Warning Center (PTWC) in Honolulu and Japan 

Meteorological Agency (JMA) in Tokyo provide tsunami and watch information to the 

National Tsunami Warning Centres (NTWC) of the ICG/IOTWS Member States. At the 

national level, each member state is responsible for disseminating warnings to its people 

via the NTWC. The third meeting of the ICG/IOTWS was held in 2006, in Bali, 
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Indonesia, discussing on existing issues in relation to mitigation, preparedness and 

response to early warnings. The fourth ICG meeting (ICG/IOTWS), was held in Kenya 

in 2007, the meeting agreed that the implementation of effective and sustainable end-to-

end EWSs was essential, and member states with inadequate capacity to establish their 

tsunami EWSs should be supported financially and technically (ESCAP, 2009). 

Concurrently, in 2005, the UNISDR coordinated a global survey to identify gaps and 

opportunities in the system (UN, 2006; UNISDR, 2015b). The survey concluded that 

EWS infrastructure and technology had been greatly developed in many countries; 

however, inadequate warning disseminations and preparedness to act on the warning 

messages remained as major issues (UN, 2006). To address these issues, the survey 

proposed a ‘people-centred or integrated early warning system’. The proposed improved 

Early Warning System model consisted of four interrelated elements that featured 

engagement of communities within all elements in the design and operation of the system 

in order to achieve effective, efficient and appropriate disaster warning responses (UN, 

2006; UNISDR, 2006a, 2015b). 

The people-centred or integrated EWS was the main item on the agenda of the third IEWC 

held in Bonn, Germany in 2006. The conference highlighted the four EWS elements of 

risk knowledge, monitoring and warning, dissemination and communication, and 

response capability (UNISDR, 2006a, 2006b; Zia & Wagner, 2015). These elements are 

described in detail in the next section.  

3.3 The elements of the contemporary Early Warning System 

As mentioned by (IFRC, 2009b, 2018), early warning requires a systematic approach with 

different elements within it. Effective early warning is not only the production of 

technically accurate warnings but also a system that requires an understanding of risk and 

a link between producers and consumers of warning information (Smith, Brown, & 

Dugar, 2017). The ultimate goal of the system is to trigger action in order to prevent or 

reduce harm, or to make appropriate disaster response. Based on this analysis, UNISDR 

(2006a) proposes four elements of an Early Warning System with links between each, 

suggesting that failure in any one of these elements could lead to failure of the entire early 

warning system (Kafle, 2017b). Figure 3.3 shows the four elements of this contemporary 

early warning system known as people-centred or integrated EWS.      
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Figure 3.3. People-centred or integrated EWS. Source: UNISDR (2006a) 

3.3.1 Risk knowledge 

Risks arise from the interaction of hazards and vulnerabilities at a particular location. 

Conducting risk assessment assists all relevant stakeholders to increase knowledge about 

hazards and vulnerabilities and adaptive capacities (IFRC, 2009b; Naumann, Barbosa, 

Garrote, Iglesias, & Vogt, 2014). To assess this element it is necessary to analyse the 

current knowledge from experts and the people exposed to risks, hazards and 

vulnerabilities, and the availability of data and maps (Garcia & Fearnley, 2012). In 

addition, the risk assessment needs to consider the dynamic nature of hazards and 

vulnerabilities that emerge from the processes of urbanization, land use change, 

environmental degradation and climate change (Trumbo, Meyer, Marlatt, Peek, & 

Morrissey, 2014; UNISDR, 2006a).  

One aim of risk assessment in the EWS context is to motivate and assist people to 

prioritise early warning system needs and prepare for disaster prevention and responses 

(García, 2012; Trumbo et al., 2014). In this context, quantitative and qualitative risk 

assessment is needed to combine information about hazards along with exposures and 

vulnerabilities of certain populations and properties in various sectors (McEntire, 2005; 

Tuohy et al., 2014). According to Golnaraghi et al. (2015), the essential factors required 

when conducting risk assessment are: systematic and consistent observations of the 

relevant hydro-meteorological and geophysical hazards and other environmental 
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parameters; quality assurance and appropriate archiving of the data; ensuring the data can 

be located and accessed by users; and availability of hazard mapping and analysis tools. 

Furthermore, Wood, Burton, and Cutter (2010) state that multi-risk assessments on 

cumulative or cascading effects of multiple hazards are important to enhance the risk 

knowledge of various stakeholders such as decision-makers, disaster management 

agencies and communities. Multi-risk assessments analyse potential multi-risk 

consequences against various hazard sources (Carpignano, Golia, Di Mauro, Bouchon, & 

Nordvik, 2009). Hence, the assessment is important because hazard events usually have 

a number of dimensions (Carpignano et al., 2009; Scolobig et al., 2014). One hazardous 

event can trigger another hazardous event, as the result of the domino effect. For instance, 

a seismic event can trigger landslides, or an industrial explosion can trigger a fire 

(Scolobig et al., 2014). Further, two hazardous events can also appear simultaneously, 

without any cause and effect relationship. For example, both flood and blackout can strike 

simultaneously from completely different causes (Scolobig et al., 2014). 

According to Golnaraghi et al. (2015), some countries have made progress in expanding 

comprehensive multi-hazard risk assessments. For example, in Belgium flood risk 

management is integrated into river basin management (Cools & Innocenti, 2014). 

Turkey and Montserrat have developed multi-hazard maps based on multi-risk 

assessments. Austria also has total national coverage of hazard maps (Carpignano et al., 

2009). Both Naples in Italy and Guadeloupe in the French Caribbean, which are 

vulnerable to earthquakes, landslides and floods, have established short- and long-term 

disaster plans based on multi-hazard risk assessments (Scolobig et al., 2014; WMO, 

2018). The assessments involved experts in science, engineering, and the appropriate 

authorities.   

Local communities and their knowledge can play a crucial role in assessing risks (IFRC, 

2012). When local knowledge is integrated into risk assessment and management 

processes, it can enrich the risk assessment results so as to improve risk knowledge and 

understanding at the community level (Collins & Kapucu, 2008; Scolobig et al., 2015). 

Also, exploring local knowledge is particularly useful in developing countries which 

commonly lack recorded data on hazards and vulnerabilities.  

According to the IFRC (2018), conducting risk assessments with an understanding of risk 

perception as well as the coping capacity of the community at risk will enhance early 

warning efforts. Garcia, Frigerio, Daehne, Corsini, and Sterlacchini (2014) point out that 
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risk perception can influence the effectiveness of early warning systems in several ways. 

First, people can have low risk perception, despite being aware of the multiple hazards 

they face, which can lead to low capacity to respond to warnings (Bird, Gísladóttir, & 

Dominey-Howes, 2009; Hernández-Moreno & Alcántara-Ayala, 2017). Second, some 

people perceive themselves as having low levels of preparedness, and hence they may 

tend to seek strategies to enhance these levels. In contrast, some people have an unrealistic 

optimism that they are better prepared, less vulnerable or more skillful than the average 

(Alcántara-Ayala & Moreno, 2016). Third, other people have a tendency to transfer risk 

responsibility to others such as authorities or response agencies. As a result, they 

underestimate the risk, which therefore increases their vulnerability (Alcántara-Ayala & 

Moreno, 2016). 

Some major challenges for conducting risk assessments for EWSs include changes in risk 

over time, difficulties in measuring vulnerability and accounting for exacerbation of 

hazard, and risks due to changes such as climate change (Morin, Ahmad, & Warnitchai, 

2016). Climate change modifies the characteristics of weather, climate and hydrological 

hazards. In the future, more severe events could happen more frequently (IPCC, 2012). 

However, urbanization, poverty, population growth, and disease continuously modify the 

nature of vulnerability (IFRC, 2009b; Tall, Patt, & Fritz, 2013). In addition, although 

some efforts have been made to assess vulnerability based on physical, social, economic 

and environmental factors which increase the susceptibility of a community to the hazard 

impacts, these factors are much more dynamic and difficult to measure than the hazards 

themselves (UNISDR, 2004; Younus, 2017). 

Another challenge is if hazards occur in countries where historically they did not occur, 

these countries may not have anticipated developing their EWSs for these new hazards. 

Community involvement in risk mapping and risk analysis can enhance understandings 

about risk knowledge (IFRC, 2008; Scolobig et al., 2015).  

3.3.2 Monitoring and warning 

There have been significant improvements in the quality, timeliness and lead time of 

hazard warnings and monitoring (WMO, 2018). Improvements are driven by scientific 

and technological advances, particularly in computer systems and communication 

technology (Garcia & Fearnley, 2012; WMO, 2017). Warning services need to have a 

scientific basis for predicting and monitoring hazards and a reliable forecasting and 

warning system that operates continuously (UNISDR, 2006a). Continuous monitoring of 



Chapter 3 Early Warning Systems (EWSs)  

Page 44 of 326 
 

hazard parameters and precursors is crucial to producing accurate and effective warnings 

(Golnaraghi et al., 2015).  

To produce qualified warning information, monitoring and prediction need integrated 

coordination across stakeholders such as meteorological agencies, policy makers, 

response agencies and the public (Grasso & Singh, 2011; WMO, 2018). Some critical 

questions need to be addressed when predicting risks in order to achieve effective decision 

making: what information is needed, how the prediction will be used and how the 

information can be communicated to reduce uncertainty (Rogers & Tsirkunov, 2011; 

WMO, 2017).  

In addition, a multi-hazard prediction method is useful for monitoring regions which are 

vulnerable to different types of hazards (UNISDR, 2015b). The method should identify 

logical linkages and data-sharing possibilities, remove any duplication and ensure 

synergies between relevant agencies (IFRC, 2016a).  For example, the city of Shanghai 

was the first city in China to establish a multi-hazard monitoring approach in 2005. The 

city is vulnerable to many natural hazards such as typhoons, tornados, strong winds, 

floods and public health emergencies (Golnaraghi, 2012). According to Golnaraghi et al. 

(2015), multi-hazard monitoring has combined a ‘top-down’ process that can  disseminate 

information to emergency response authorities and communities with a ‘bottom-up’ 

process that can receive information from communities. As a result, the community is 

aware of the risk and able to take appropriate actions.    

Osgood et al. (2018)  argue that while technically high-quality predictions are a well-

recognized part of an early warning system, by themselves they are insufficient to achieve 

the effective reduction in losses. Involving a community at risk as part of the warning 

system is very important (Basher, 2006; Wu et al., 2017). Effective early warning systems 

thus require reliable forecasts with warning messages to communicate threats that enable 

communities at risk to take meaningful actions within appropriate time (IFRC, 2012, 

2016a).  

Similarly, forecasting of disasters alone is not sufficient if the information is not 

translated into actionable advice at a local community level. This is particularly 

important for collaborative forecasting which requires training for forecasters as well 

as the receiving authorities. In order to achieve this, technical knowledge and 

communication infrastructure are needed to deliver the early warning information to 
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target communities through concerned authorities (Hirpa, Fagbemi, Afiesimam, Shuaib, 

& Salamon, 2016).  

Community involvement to explore local knowledge which integrates with scientific 

knowledge is also another important  strategy to enhace the effectiveness of EWSs 

(Akanbi & Masinde, 2018). For example in Mozambique, downstream communities 

watch the river water color and the size and types of debris floating down to predict the 

magnitude of a potential flood occurring (IFRC, 2018). The An Hai community in 

Vietnam use local knowledge of the rain season and forecast of the drought year to help 

farmers choose crops, seeds and the time to sow and plant (UNISDR, 2008b). Another 

excellent example comes from how the tribes in the Andaman Islands in India monitored 

their environment during the 2004 tsunami. The tribes recognised the tsunami warning 

signs through changes in the cries of birds and the behaviour patterns of marine animals. 

These signs had been described in the traditional songs passed down through generations 

(Kelman, Mercer, & Gaillard, 2012).     

There are some major challenges for the monitoring and warning element of EWSs. A 

lack of community involvement in  community-level data collection still exists in many 

countries. For instance, lack of community participation in a scientific inquiry into the 

accuracy of traditional early warning signals e.g. river water levels and precipitation rate 

to monitor flood and flashflood can lead to inaccurate data sets (Hilhorst, Baart, van der 

Haar, & Leeftink, 2015). 

Further, A cry wolf phenomenon or mistrust within the community at risk may happen 

due to a false alarm in past disaster events (Schroeder et al., 2016). Based on research 

conducted in the Pacific Ocean,  around 75 percent of all tsunami warnings in the region 

are false alarms, which makes it very difficult to maintain the credibility of the warning 

systems (Waidyanatha, 2010). For example, in the 2011 tornado that affected Joplin, 

Missouri, many local people ignored the warning message since there had been many 

false alarms in the past. Another example was during the 2010 Mentawai earthquake in 

Indonesia. The warning was terminated 51 minutes after the earthquake, yet the tsunami 

occurred 2 hours later (Suppasri et al., 2015). Thus, warnings need to be trusted, 

understood, and actionable (Mayhorn & McLaughlin, 2014). 

Another challenge for the monitoring and warning element of EWSs is inadequate 

integration of community-level early warning indicators and indigenous knowledge into 

the system. Early warning systems for slow-onset disasters such as droughts will not be 
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accurate if community-level indicators are not included. Even for rapid-onset disasters, 

local indicators can be crucial elements of the system if they are properly understood and 

integrated (Akanbi & Masinde, 2018; IFRC, 2009b). 

3.3.3 Dissemination and communication 

Once the EWS generates critical information, alerts may be generated and consequently 

need to be communicated (Cools, Innocenti, & O’Brien, 2016). The communication of 

early warnings is the important step between forecasting and acting upon a warning. The 

aim of dissemination and communication is to develop a system that ensures communities 

are warned in advance of impending natural hazard events and to facilitate national and 

local coordination through information exchange (Moorthy, Benny, & Gill, 2018; 

UNISDR, 2006a).  

An effective early warning system needs an effective communication and dissemination 

process supported by two main components as identified by Beech (2015). First, 

communication infrastructure hardware needs to be robust and reliable, especially during 

natural hazards. Second,  it is necessary to enhance effective and appropriate interactions 

among main actors of the early warning process such as the scientific community, 

stakeholders, decision makers, the public, and the media (Golnaraghi et al., 2015; Grasso 

& Singh, 2011). In this respect, early warning systems can be seen as having scientific, 

managerial, technological, and social components that are integrated with communication 

processes (Gaillard & Mercer, 2013). Effective dissemination mechanisms are required 

in order to ensure timely dissemination of information to authorities and people at risk in 

even the most remote areas of the country. Each area may require different technological 

infrastructure to allow effective dissemination of messages (Beech, 2015).   

According to Crane, Balen, Devkota, Ghimire, and Rushton (2017), dissemination of 

warnings commonly follows a flowing information and communication process starting 

at international or national level and then moving downwards to community levels. 

Various electronic forms of communication are currently available for dissemination of 

warning message: the Internet (websites, social media e.g. Tweeters, Facebooks, and 

other social media), short message service (SMS), radio, and television (Buzzelli et al., 

2014; IFRC, 2009b, 2012). The message then passes via social structures or community-

based networks to allow communities to interact with the warning producers. Therefore, 

information and communication technology (ICT) is a key element in early warning. It 

plays an important role in disaster communication and dissemination of information to 
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organisations in charge of responding to warnings and to the public during and after a 

disaster (Grasso & Singh, 2011; UN, 2010b). 

However, according to Arru et al. (2016), dissemination of warning messages should be 

tailored to the needs of designated communities and provide accurate and reliable 

information as well as sufficient lead time to allow them to take suitable action. Radio or 

television can be used for communities who have access to those media, while warning 

flags or messenger runners are commonly used for remote communities (UN, 2010a). For 

example, the Government of Tamil Nadu has installed VHF based Early Warning 

Communication Systems in all the Panchayat (village) offices within the district areas 

which are highly vulnerable to coastal disasters. Then warning communications are 

forwarded through loud speakers in all the vulnerable villages of the district  

(Kuppuswamy, 2014).  

Another example is from Jakarta Indonesia, where the system combines a technology 

based early warning to project extreme weather and a community based early warning to 

ensure proper early actions to limit the impact of urban flooding (Padawangi & Douglass, 

2015). These were designed to improve the overall warning system for local and flash 

floods and allow more response time for communities. In this system, warnings can be 

disseminated 36 hours before an extreme rainfall occurs, thereby providing sufficient time 

for people to pack their belongings and evacuate. The system also updates weather 

information via radar on an hourly basis (UN, 2010a).    

There are several major challenges for the dissemination and communication of warnings. 

In most cases, warnings are transmitted from a national or sometimes international 

technical agency through multiple receivers before reaching the vulnerable population. 

Thus, any message that passes through many hands may be at risk of delay or distortion 

(Arru et al., 2016; Grasso & Singh, 2011). Further, dissemination to remote areas is still 

difficult in many countries due to the lack of communication infrastructure and 

technology. Also, an inadequate combination of technological and non-technological 

dissemination and communication models delays the delivery of warning messages to 

rural locations (Fakhruddin, Kawasaki, & Babel, 2015). 

Warning communication may fail if the messengers are distrusted. In areas of civil 

disintegration, residents may lack trust in authorities or the media. Engaging with local 

leaders and religious organisations can be important in these cases (Rowel et al., 2012). 

Another challenge related to dissemination and communication of warnings is 
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uncontrolled information flows and potential confusion among target groups due to ICT 

advancement and rapid access to the global media (Grasso, Beck, & Manfredi, 2007). 

However, the capacity to access, receive and communicate risk information to those 

living in rural areas especially in developing countries is challenging due to a ‘digital 

divide’, and as a result, there is an increase of risk information inequalities in those areas  

(Crane et al., 2017).  

3.3.4 Response capability 

It is essential that communities understand their risks, respect warning messages and 

know how to act when a disaster strikes. In this regard, education and preparedness 

programs play a significant role. It is essential that disaster response plans are in place, 

well-practiced and tested through regular warning simulations and drills (as previously 

mentioned in Chapter 2.3.8) (UNISDR, 2006a). According to Baudoin et al. (2016), 

response capability does not only rely on warning dissemination but includes training and 

risk awareness among the general public and community groups at risk such as school 

children, youth, women, old people, disadvantaged groups, ethnic minorities and disabled 

people.  

In this respect, coordination arrangements between authorities, response agencies, and 

communities in disaster trainings such as drills and simulations are vital to enhance 

effective responses during a real emergency situation (e.g. disasters) in order to save lives 

and reduce sufferings for the affected people (Mow, Sasa, Shields, & Fitu, 2017). 

EM-Queensland (2015) argues that when a disaster strikes in a particular location which 

causes serious destruction of a community’s lives and the environment, a single agency 

is not able to prepare for and deal with the impacts of the disaster on people’s lives. A 

coordinated response is required from various agencies to assist communities to respond 

to and recover from disaster impacts. In addition, effective coordination should be led by 

an authorized agency at a national or local government level which clearly defines disaster 

management agencies’ tasks through legislation and plans (UNISDR, 2015b). The 

institution is a leading agency that can play a key role in giving instruction to response 

agencies, including communities, which have different capacities, roles and 

responsibilities during emergency relief efforts in order to work in a coordinated manner 

(UNISDR, 2014a).  

According to Carpenter and Grünewald (2016), past warning experiences provide useful 

understandings of how response agencies and communities have acted on warnings and 
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were able to avoid loss of life and property. Importantly, the warning system should be 

simple and suitable for local people based on their needs (Lin & Abrahamsson, 2015).  

The ability of people to react to warning messages varies according to the complex 

interactions of several factors (Provitolo, Dubos-Paillard, & Müller, 2011). These factors 

are described in Table 3.1.  

Table 3.1 Enabling Factors to Respond to Warning Messages 

Enabling factors Descriptions 

Resources 

• Having sufficient resources such as transport can increase the 

likelihood of a person responding to a warning message (Baker, 

2014), 

• Having an evacuation center close to a community area which 

is simple to access and use can increase the possibility of people 

responding to warning messages (Baker, 2014). 

Gender 
• Women are more likely to respond to warning messages than 

men (Mulyasari & Shaw, 2013; Trainor & McNeil, 2008). 

Characteristics of the 

warning message 

 

• The more specific a warning message, the more likely people 

are to confirm the warning and respond to it (IFRC, 2012), 

• The more consistent a warning message, the more likely people 

will respond to it (Trainor & McNeil, 2008), 

• People are more likely to respond to a warning message if it 

includes informative guidance (Alcántara-Ayala & Moreno, 

2016; IFRC, 2007). 

Characteristics of 

hazards 

• The more environmental signs the public observes, the more 

likely they will respond to warning messages (Huang, Wu, 

Lindell, Wei, & Samuelson, 2017), 

• The more hazard information is received by people, the more 

likely they will respond to it (Arias et al., 2017). 

Behavioral response 

patterns 

 

• Evidence suggests that the perception of immediate danger is 

an important factor for people to decide to evacuate (Huang et 

al., 2017), 

• Response (seeking protection) often happens as a “cascading” 

action. People do not move to the safest location immediately 

but rather to a safer area until further confirmed information is 

available (Donner, 2007; Scolobig et al., 2014). 

Social networks 

 

• Membership in social networks can increase the likelihood of 

the people responding to a warning message (Garcia, 2011), 

• Observing social media can increase the likelihood of a person 

responding to a warning message (Anson et al., 2017).   

Credibility of 

person/agency issuing 

the warning 

 

• People is more likely to respond to a warning message if it 

comes from an official source (Huang et al., 2017), 

• People are more likely to use different media when attempting 

to manage information about hazards (Lachlan, Spence, Lin, 

Najarian, & Del Greco, 2016; McNab, 2009). 



Chapter 3 Early Warning Systems (EWSs)  

Page 50 of 326 
 

Knowledge and ability 

to take action 

     The more knowledge about risks a person has, the more likely 

they are to respond to warning messages. 

According to IFRC (2008), an early warning system has no effect without early actions 

that incorporate a wide  range of timescales including years, months, weeks, days, and 

hours. For the shortest timescales, that action could be evacuation. For the longest 

timescales, early action plans should work closely with local communities to assess and 

address the underlying causes of the changing risks they face (IFRC, 2009b, 2018).  The 

early actions can be carried out across four EWS elements based on the timescales. For 

example, for a longer-term warning such as months or years, the changing characteristics 

of risk requires carrying out disaster risk reduction actions, including planting trees to 

stabilize slope areas, or building storm-resistant houses and evacuation centres. However, 

when there are only hours of warning, this requires immediate response of emergency 

responders and communities to move to evacuation centres, shelter in homes or not go 

outside. Examples of early action activities conducted with communities against cyclone 

events is described in Table 3.2. 

Table 3.2 Early Warning, Early Actions for Cyclones Across the Four EWS Elements 

Time 

scales 

Early 

warning 

information 

Early actions across EWS elements  

Risk 

Knowledge 
Monitoring 

Disseminati

on 
Response 

Years 

- An 

increased 

risk of 

cyclone 

intensity 

- The 

unpredictabi

lity of 

cyclone 

season  

- The 

unpredictabi

lity of 

cyclone belt 

- Continually 

update risk 

maps, 

- Raise 

awareness of 

cyclone risk 

through 

campaigns 

 

Explore natural, 

animal 

behaviors, or 

other signs 

through 

indigenous 

knowledge  

Develop early 

warning 

communicatio

n systems by 

exploring 

local context 

such as drums, 

loudspeakers, 

whistles, flag 

runners 

- Promote and 

build cyclone-

proof shelters, 

- Advocate for 

strict building 

codes 

Months 

Forecast of 

above-average 

cyclone 

activity for the 

coming season 

Identify 

vulnerable 

groups in terms 

of numbers, 

special needs 

Combine local 

knowledge with 

scientific 

findings to 

enhance 

effective 

monitoring  

Ensure the 

communicatio

n systems 

work properly 

Update 

contingency 

plans and test 

them with 

simulations and 

drills 

Weeks 

A forecast of 

likely 

development 

of cyclones in 

a particular 

Pay attention to 

vulnerable 

groups 

(children, 

disabilities, old 

people, women, 

Pay extra close 

attention to 

potential storm 

warnings 

through 

Ensure the 

communicatio

n systems 

work properly 

- Open 

evacuation 

routes, 

- Ensure the 

routes are 

accessible for 
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stretch of 

ocean 

minority 

groups) 

television, radio, 

satellite radio 

all (the disabled, 

children and the 

elderly)  

Days 

A forecast of a 

cyclone that is 

likely to hit a 

stretch of 

coast (but not 

sure where it 

will make 

landfall) 

Ensure all 

vulnerable 

groups 

(children, the 

disabled, the 

elderly, women, 

minority 

groups) are 

recorded and 

ready to be 

evacuated  

Pay extra close 

attention to 

potential storm 

warnings from 

the authorized 

agencies at 

provincial, 

national, or 

regional levels  

Give warnings 

and 

instructions to 

communities 

- Mobilise 

volunteers, 

- Check 

emergency 

kits such as 

batteries, radios, 

torches, food 

supplies 

especially for 

babies, children, 

and the elderly 

Hours 

A cyclone 

warning: the 

cyclone is 

about to make 

landfall in the 

area 

Evacuate to cyclone shelters 

Source:  IFRC (2008, 2012), Kafle (2017a), UN (2006) 

There are several major challenges for developing this ‘response capability’ component. 

Sadly, many countries, humanitarian agencies and donor countries still focus on 

emergency response in disaster aftermath rather than invest in early action activities 

(Swithern, 2015). In fact, early action is an investment for the future and far more 

effective in the long term compared with emergency response (Lakein, 2014; UNISDR, 

2018). A lack of preparation for effective disaster response due to inadequate community 

involvement in early actions still occurs in many disaster-prone areas (Medina, 2016; 

Mukhlis, Syakur, Dharma, & Anhorn, 2017), even though the evidence shows that 

community engagement in the design and operation of EWSs is one of the most effective 

ways to assure appropriate disaster responses (KultuRisk, 2011; Smith et al., 2017). There 

is an absence of coordination among various stakeholders involved in the early warning 

system especially in communities at risk (Tatham et al., 2017) since many scientists argue 

that populations at risk are not experts, but only receivers of warnings (Guru & Santha, 

2015). Their warnings tend to be techno-centred rather than people-centred (Basher, 

2006; Baudoin et al., 2016). If scientists control the warning operation, they only 

propagate linear models of early warning (top-down and expert-driven). As a result, the 

likely impact of the hazard event and how warnings are communicated and responded to 

are often neglected (Guru & Santha, 2015). 

The other barriers to achieving effective EWS response (based on research in Africa, 

Caribbean, and South East Asia) include ineffective communication of warnings, lack of 

capacity and funding, poor data management and limited data access, and a lack of 

monitoring and evaluation of early warning systems (Lumbroso, Brown, & Ranger, 
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2016). In addition, as Arias et al. (2016) point out, the EWS still tends to remain on the 

hazard-focused, with less emphasis on the vulnerabilities, risks, and engagement of the 

community in the system.  

 3.4 Conclusion 

This chapter has explored the evolution of DRR and EWSs towards a multi-hazard 

approach. It also outlined the global development of EWSs from former eras to the time 

following and after the 2004 Indian Ocean earthquake-tsunami. The EWS concept t has 

shifted from a linear, expert-driven system to a more integrated system based on a 

synthesis of global evidence and an analysis of key global institutions such as the 

UNISDR (renamed to UNDRR), UN and IFRC.   

This chapter has identified and described the key elements of the contemporary integrated 

Early Warning Systems and pointed out some of the key issues for effective consideration 

of each element within the integrated, linked elements of the EWS. Challenges for each 

element of the system have also been identified in this chapter. These include: it is 

difficult to measure risks and vulnerabilities due to climate change which continuously 

modifies the characteristics of weather and climate; urbanisation, poverty, population 

growth and diseases continuously change the characteristic of vulnerabilities; lack of 

community involvement in scientific data collection of risk monitoring for certain hazards 

(e.g. flood and flashflood) at community level leads to inaccurate data sets; lack of 

integration of early warning indicators at community level and traditional knowledge into 

the system leads to ineffective monitoring and warning of hazard risks;  dissemination 

and communication of hazard risk information may be at risk of distortion or delays as 

the information is transferred through long processes (e.g. from international or national 

to community level); inadequate combination of technological and non-technological 

communication models leads to be ineffective dissemination of warning messages;  

inadequate preparation for effective disaster responses due to the lack of community 

engagement in early actions still occurs in many countries; inadequate coordination 

among involved stakeholders in disaster responses including community at risk still exists 

in many disaster events; and there is a lack of capacity, finance, data management and 

monitoring and evaluation of EWSs. Based on these identified challenges, the lack of 

community engagement in EWSs emerges as a prominent barrier to effective early 

warning systems and hence disaster preparedness. This literature review has identified 

the need for integration of all elements of an EWS for a highly effective response and that 

there are important activities and opportunities within each element for community 
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engagement that can be considered when examining how community engagement is 

utilized within EWS in a specific setting, such as Aceh, Indonesia. 

The next Chapter will describe some key definitions and theories of Community 

Engagement (CE) as well as some community engagement principles that have emerged 

in disaster risk reduction policy. 
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Chapter 4 Community Engagement (CE) 

4.1 Introduction 

Chapter 3 identified the evolution of Early Warning Systems, the components of the 

contemporary integrated early warning systems, and some of the challenges associated 

with each element of the EWS based on the literature associated with past disaster 

responses. One such challenge to enhancing disaster preparedness that has been 

highlighted across all the elements of early warning systems is insufficient community 

engagement (Basher, 2006; Baudoin et al., 2016; IFRC, 2012; Kafle, 2017b). 

This chapter explores the concepts of community, the evolution of Community 

Engagement (CE) including its concepts and definitions, and models of CE processes and 

practice. It also describes the benefits of and challenges for engaging with communities, 

community engagement in DRM and EWS contexts, and some principles of CE in EWSs.        

4.2 The concept of community 

Early research identified three factors that characterize communities: geography, 

interaction and identity (Barrett, 2015; Titz, Cannon, & Krüger, 2018). Specifically, from 

a sociological perspective, scholars define community as a group of people unified by at 

least one common characteristic. The characteristics may include geography, similar 

interests, values, experiences, or traditions (McCloskey, McDonald, & Cook, 2013). 

According to Barrett (2015), communities can be viewed as a system that consists of 

members and sectors that have various different characteristics and interrelationships 

which represent specialized functions, activities, or interests within a community system. 

Each sector engages with another to achieve the needs of its members. In addition, Chu 

(1994, p. 11) defines a community as “a group of people with a common link which 

distinguishes their members from others”. The common link of a community can be 

viewed as a locality, a social system and network or shared interest (Mulligan, 2015).  In 

the context of Aceh, where this research is conducted,  the concept of community is 

strongly related to religious identity as one common characteristic (standing out from 

other provinces in Indonesia)  that enables the community to interact with one another 

within social lives based on Islamic sharia values (as mentioned in Chapter  5.3.3.1) 

(Umar, 2008; Syarif, 2016). 

Understanding these dimensions of the concept of community and its location-specific 

characteristics is critical to initiating CE processes to develop effective and appropriate 
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strategies for early warning systems as part of disaster preparedness (McCloskey et al., 

2013).  

4.3 The evolution of Community Engagement   

According to Bell and Hindmoor (2013), the scale and scope of community engagement 

efforts have evolved over the past decades. Some contributions to the evolution of 

emerging community engagement practice and processes include: 

• Between the 1960s and 1970s, a broad political movement known as the New 

Left (educators, agitators and other groups in the USA, Great Britain and 

Hungary) sought to implement a broad range of reforms on issues such as civil 

rights, gay rights, abortion, and gender roles (Bell & Hindmoor, 2013). The 

movement also demanded a radical democratization of politics through the 

delegation of decision-making powers to local citizens and communities.  The 

movement was called “Active Citizenry” and it promoted a degree of social 

justice and equality to achieve more prosperous societies, where rights were 

balanced with responsibilities (Barrett, 2015; Giddens, 1998); 

• From the 1980s to the present, democratic theorists have successfully argued 

that participation, deliberation and community engagement enhance the 

legitimacy of decisions (Mulligan, Steele, Rickards, & Fünfgeld, 2016; 

Nicolaïdis, 2004); 

• Governments have realized that community engagement can assist in policy 

formulation and implementation, as well as improving the legitimacy of 

particular administrations (Bell & Hindmoor, 2013); and 

• Information and communication technology have simply and effectively 

assisted interaction between governments and citizens (Budd & Harris, 2009; 

Dunleavy, 2006; Torres, Pina, & Acerete, 2013). 

4.3.1 The concept and definition of Community Engagement 

The concept of community engagement is often used in social fields including health 

(Guta, Flicker, & Roche, 2013; Maskrey, 2011). In the past two decades, researchers have 

provided evidence to support the notion that the social environment where people live, 

their lifestyles and their behaviour can influence the incidence of illnesses in a population 

(CDC, 2011). They have also demonstrated that a population can achieve long-term 

health improvements when people become involved in their community and work 

together to effect change (Maskrey, 2011; McCloskey et al., 2013).  
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The term “Community Engagement” is often used interchangeably with “Public 

Participation” to describe actions taken to engage with communities and interest groups 

in dealing with issues that affect them (Aslin & Brown, 2010; Dare, Schirmer, & Vanclay, 

2014; Eversole, 2011). There are a number of community engagement definitions based 

on various sources. Some of these definitions are provided in Table 4.1. 

Table 4.1 Various Definitions of Community Engagement 

Definitions of Community Engagement Source 

Community engagement as the process of working 

collaboratively with groups of people who are affiliated by 

geographic proximity, special interests, or similar situations 

with respect to issues affecting their well-being. 

  (CDC, 2011, p. 7)  

 

Community engagement as the ability of a group or network 

of people, bound either by interest or by geography, to 

interact with one another for support, to promote inclusivity 

and to organise social activities. 

(Middleton, Murie, & 

Groves, 2005, p. 171) 

 

Community engagement is often discussed within the context 

of social capital. Social capital can be defined as the social 

interactions, networks and relations that underlie perceived 

trust, reciprocity and action. 

(Renalds, Smith, & Hale, 

2010; Semenza & March, 

2008) 

 

Community engagement or public participation is the 

processes to provide opportunities for affected and interested 

community members to voice their concerns over proposed 

activities, share relevant information and influence decision 

making processes. 

(Dare, Schirmer, & Vanclay, 

2011b, p. 2) 

 

From the abovementioned definitions, it is clear there are commonalities in community 

engagement concepts such as shared geography and interests, working collaboratively, 

solving problems and mutual benefits (Barrett, 2015; Marston et al., 2016; Mulligan et 

al., 2016). However, some differences around community engagement definitions and 

concepts relate to different fields, focuses and outcomes. For example within the context 

of democratic society, community engagement or public participation is defined as public 

hearings regarding public comments on what an agency proposes to do that will affect the 

community in order to achieve an agreement (Bell & Hindmoor, 2013).     

Three primary objectives of community engagement as defined by one researcher in the 

context of developing countries  (Dare, Schirmer, & Vanclay, 2011) are: 
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- Engendering trust with community members; 

- Providing adequate flexibility in the process of encouraging participation 

across a variety of social contexts; and 

- Ensuring appropriate inclusion and representation of stakeholders.  

In a disaster management context, the Australian Attorney-General’s Department defines 

community engagement as “the process of stakeholders working together to build 

resilience through collaborative action, shared capacity building and the development of 

strong relationships built on mutual trust and respect” (AGD, 2013, p. 2). Gregson (2014, 

p. 9) simply defines community engagement as “any process that engages the community 

in disaster management or problem solving or decision making and uses community input 

to make better decisions (p. 9)”.  

4.4 Community Engagement models 

This section provides two CE models including a continuum process model along with 

its levels and a circle model. 

4.4.1 A continuum of Community Engagement processes and practice  

According to Bell and Hindmoor (2014), community engagement processes and practice 

on social and public issues refer to the spectrum of public participation of the International 

Association for Public Participation (IAP2). The IAP2 ‘spectrum’ recognises five main 

types of community engagement processes as shown in Figure 4.1. They are: informing, 

consulting, involving, collaborating and empowering community (IAP2, 2017).  

 

Figure 4.1. Community engagement and participation spectrum. Source: IAP2 (2017) 

A detailed explanation of each level is described below: 

4.4.1.1 Inform 

The “inform” first level of the spectrum describes communication of information to the 

community or other stakeholders. It is the most basic of all community engagement 

processes (Consult Australia, 2015; Gregson, 2014). This level involves sharing 

information with and between communities and agencies to achieve a mutual 
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understanding. It should also provide the public with balanced and objective information 

to assist them in understanding the problem, alternatives, opportunities and solutions 

(Bell & Hindmoor, 2013; Gregson, 2014).  

Hence establishing effective and optimal communication channels are crucial to reach the 

target people/those at risk (CDC, 2011). At this level, the information can be transferred 

through printed or electronic media such as newspapers, television, radio, and websites 

(Buzzelli et al., 2014). However, the challenge is to ensure that any information provided 

is received and understood by the target community especially communities in rural areas 

where access to information is limited  (Taylor, Wilkinson, & Cheers, 2008). Engaging 

the community at the “inform” level usually occurs during a warning information 

dissemination about impending disasters leading to immediate response (Baudoin et al., 

2016). For instance, in the 15th December 2014 Malaysia floods that hit 12 states, the 

authority immediately informed their citizens in the affected states via social media e.g. 

Facebook, Blog, and Twitter. Hence, the affected people received the warning 

information 14 hours in advance so that they conducted self-evacuation appropriately 

(Olanrewaju & Ahmad, 2018). 

4.4.1.2  Consult 

The “consultation” level requires working or partnering directly with the public 

throughout the process in order to obtain feedback or input, in order to ensure public 

concerns and aspirations are consistently understood and considered (AGD, 2013). 

According to Gregson (2014), the consultation process actively seeks community views 

and opinions for inclusion in policy, plans and decisions. There are many ways 

consultations can occur, including processes that need little or no dialogue, for instance, 

written consultation in a survey in a newsletter, or other consultation documents that 

provide input from public opinions (Consult Australia, 2015). 

Consultation may also involve more active engagement involving dialogue and debate 

such as public meetings, focus groups and processes providing opportunities for all 

stakeholders including the community to influence the proposed options (IAP2, 2017). 

For example, a consultation step for promoting a healthy diet to a community can be 

conducted through a survey in order to understand more about the eating habits in the 

target communities (Ceasar et al., 2019).  Another example of engaging the community 

through consultation comes from India. Before establishing the Community Based Flood 

Early Warning System (CBFEWS) in the Hindu Kush Himalayas, the local community 
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was involved in a community consultation forum to discuss the CBFEWS project 

including its concept, scope, process, limitations, and roles and responsibilities of 

involved stakeholders within the project (ICIMOD, 2016). 

However, issues may arise in the consultation step.  There may be a considerable concern 

by the community about the representativeness of decisions during the consultation 

process, or the community may suffer over-consultation about the same or similar topics 

(Cavaye, 2004; Ceasar et al., 2019).     

4.4.1.3  Involve 

The goal of the involvement level of engagement is to work on the ground with the public 

throughout the process in order to ensure public concerns and aspirations are consistently 

understood and considered (Gregson, 2014). According to Bell and Hindmoor (2013), the 

involvement needs to be directly with the community, particularly in the design and 

implementation of field projects. The community is assisted to solve the identified 

problem through providing resources and ideas. Community involvement in the design, 

governance and decision-making process can enhance ownership and empowerment 

among engaged people as well as promote project initiatives more accountable to users 

(Bell & Hindmoor, 2013; Gustafsson & Driver, 2005; Wallerstein, 2006).  

According to Marston et al. (2016)  and Chu (1994), a community based intervention 

project is appropriate to this level of engagement since it involves community groups 

which share similar interests or problems. Examples of projects include a health 

promotion program for the identified health risks of HIV/AIDS, and a community-based 

disaster preparedness program to save lives for a community who share similar 

vulnerabilities. Some communities in the Karnali district, Nepal are actively involved in 

drawing maps based on historic flood events and determining the relationship between 

observed river water levels upstream and predicted inundation downstream (Smith et al., 

2017).      

4.4.1.4  Collaborate 

The collaborative engagement further extends the level of participation which impacts on 

a community (Gregson, 2014). The goal of collaboration is to partner with communities 

throughout the process in order to obtain inputs and ensure that public concerns and 

aspirations are consistently understood and considered, to identify a preferred solution 

(AGD, 2013; Bell & Hindmoor, 2013).  
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Usually collaboration or partnership is carried out under formal conditions which involve 

a number of stakeholders such as governments, NGOs, the private sector, interest groups 

and other relevant institutions to solve the community issues  (Head, 2007; Mulligan, 

2015). Some advantages of collaboration include: improved understanding of community 

needs and aspirations, improved access to additional data and information, increasing the 

effectiveness of working through pooling resources, enhancing skills through joint 

appointments, secondments and shared training (Korfmacher, Pettibone, Gray, & 

Newman, 2016). In the context of engaging the community in disaster risk management 

including EWSs, collaboration with community is essential to achieve effective disaster 

responses (UNISDR, 2015b). For example, a participatory workshop involving various 

stakeholders e.g. authorities, community representatives, and disaster practitioners, was 

conducted in a flood-prone part of Mumbai, India to develop collaborative action plans 

for a flood early warning system. The workshop enabled participants to share their 

perspectives and visions on developing the EWS in order to achieve effective flood 

responses (Samaddar, Choi, Misra, & Tatano, 2015).  

However, there are number of barriers to this collaboration level of engagement. They 

include lack of clarity about roles and responsibilities of relevant stakeholders, lack of 

knowledge or information about related activities, and inadequate human and technical 

resources, especially in local areas (Chu, 1994; Head, 2007; IFRC, 2016a; Samaddar et 

al., 2015). 

4.4.1.5  Empower 

The final level of the continuum is empowerment, which formally incorporates public 

opinion at the highest level of consideration when making decisions. The goal of this type 

of engagement is to give final decision-making authority to the public through community 

committees, citizens’ juries, ballots and referendums (Bell & Hindmoor, 2013; IAP2, 

2017).  

Actually, empowerment takes place at three levels; the individual, the organisation or 

group, and the community. Empowerment at one level can influence empowerment at the 

other levels. Furthermore, empowerment is multidimensional, taking place in 

sociological, psychological, economic, political, and other dimensions (CDC, 2011; 

Mulligan, 2015). Empowered communities are able to make decisions independently and 

be accountable for the outcomes of those decisions. In this form of community 

engagement, legislative and policy makers give power to communities to make decisions. 
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To some extent the community may have a limited range of decision making on a 

specified issue for a limited time, or it may have extensive decision making powers 

(Gregson, 2014; IAP2, 2017).  

Empowerment occurs when a sense of ownership, shared vision and effective 

partnerships with governments have been achieved (Barrett, 2015; Taylor et al., 2008). 

An example of community engagement at empowerment level may include various 

strategies which are introduced to achieve the promotion of a healthy eating program with 

the assistance of government organisations. A community-driven EWS project is another 

example of engaging the community in this level. The project is driven and managed by 

the community independently since they have been empowered by the external 

assistants/supports such as government authorities, NGOs and other disaster management 

practitioners (IFRC, 2012). The community only requests external supports when a 

disaster occurs in their regions beyond their local capacity.               

4.4.2 A Community Engagement circle  

Another model for community engagement processes is provided by the Federal 

Emergency Management Agency (FEMA, 2014). It suggests that the community 

engagement process is a circle that means one engagement approach is not better than 

others. It depends on the purpose and context of a particular situation (e.g. an emergency 

condition) and all types of engagement are essential, guided by community engagement 

principles. Figure 4.2 shows the process of community engagement as a circle with 

interrelated levels similar to the continuum model presented in 4.4.1.    

 

 Figure 4.2. Community engagement circle. Source: FEMA (2014) 
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4.5 Benefits and challenges of Community Engagement 

The literature identifies many benefits of and challenges for engaging communities within 

social or community programs. Some of them are described in the following sections.     

Three benefits of community engagement actions are highlighted. First, understanding 

the dimensions of the community concept will enable the development of engagement 

processes and work with community leaders and members in developing appropriate 

engagement strategies (McCloskey et al., 2013). Then, effective community engagement 

allows government to obtain diverse perspectives and potential solutions to improve the 

quality of its decisions (Queensland Government, 2017). Finally, effective community 

engagement also allows communities to better understand the processes of government 

and  build their capacity to participate in deliberative process (Queensland Government, 

2017). 

Nevertheless, even though community engagement has several benefits, it also has 

various challenges. Communities are characterised mainly by the identity of a group who 

share a sense of belonging, commonly based on shared beliefs, values or experiences 

although the individuals do not need to live within the same area. Hence, it can be difficult 

to identify a community to engage with due to the different conceptions of communities 

(Neville & Menguc, 2006; Titz et al., 2018).  Communities do not tend to be identified as 

fixed in construct, as they have overlapping and multiple dimensional characteristics. 

Hence, knowledge and understanding of the constantly changing nature of communities 

is crucial for any community engagement initiative program or planning (Barrios, 2014; 

Cavaye, 2004; Dinham, 2005; IAP2, 2017; Nelson & Pettit, 2004). Furthermore, the 

representativeness of community members in a particular program is challenging because  

not all members can be engaged in the program to the same degree, with the result that 

many interventions involve only a small number of people (Bowen, Newenham-Kahindi, 

& Herremans, 2010; Moore, McDonald, McHugh-Dillon, & West, 2007). It is also 

difficult to ensure equity of a community engagement program for all less powerful voices 

and marginalized groups (Milton et al., 2012). Finally,  the sustainability of a CE program 

in the community is challenging since some community members do not live in the same 

location and they do not meet each other regularly or they may be transient (Bowen et al., 

2010; Hassen & Kaufman, 2016).      
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4.6 Community engagement examples in a Disaster Risk Reduction (DRR) 

context  

Community engagement in DRR through Community-based Disaster Risk Management 

(CBDRM) has been acknowledged as a key issue and is central to discussions within 

international communities under the UNISDR platform. Improving individual or 

community capacities for disaster risk reduction gives the highest likelihood of survival 

during a disaster event (Kyodo, 2017). Kuniaki Takenaka, a staff at Kobe Fire Bureau 

reported that 35% of survivors of the Kobe earthquake of 1995 were saved by 

themselves, 31.9% were saved by family members, 28.1% were helped by their 

neighbours or friends and 2.60% were saved by passersby. However, external disaster 

response actors from outside the community represented the lowest percentage – only 

1.70% of survivors were saved by a rescue team, and 0.90% were saved by other relief 

actors (Bazarragchaa, 2012).               

Hence, Engaging communities in DRR via Community-based disaster risk management 

(CBDRM) is critical to make a community become aware of their own vulnerabilities and 

seeking for methods to reduce vulnerabilities and address emerging hazard threats. This 

concept is utilized to define the community’s vulnerabilities (Pineda, 2015; IFRC, 2012; 

Gerando, 2011; Dummet, 2009). 

Some important features relating to CBDRM principles (Raju, 2016; ADPC, 2008; IFRC, 

2009, 2012) include the community plays a central role in short and long terms of disaster 

management plans within their locations; disaster risk or vulnerability reduction is the 

main goal of CBDRM, thus the major role in disaster management activities is to reduce 

vulnerable factors/conditions and underlying causes of vulnerability within their localities 

and communities. The priority attention is given to the most vulnerable group; and 

CBDRM is engaging the community in risk reduction activities through a dynamic 

process. Further, it involves lessons learnt from field practice continually being developed 

and integrated into theoretical concepts of CBDRM (Raju, 2016; IFRC, 2012; UNISDR, 

2008a).  

Although the community is given a greater role in decision making and implementation 

of disaster risk management activities, the CBDRM acknowledges that other stakeholders 

e.g. local governments, disaster management agencies, and other relevant organisations 

(NGOs, private sectors) need to be involved in the process of risk assessment and 

planning to achieve effective CBDRM initiatives (Raju, 2016; IFRC, 2009).  
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Numerous examples of community engagement in risk reduction have been conducted 

and documented through CBDRM projects and some examples from a global, regional 

and national/local level are provided. 

4.6.1 Examples from a global level 

The United Nations Centre for Regional Development (UNCRD) has been carrying out 

various community-based disaster management programs under the overall 

organizational mandate: sustainable development and human security (Liu, Yin, Chen, 

Wang, & Liu, 2016; Metha, 2013). The main goal for all initiatives is to ensure that 

communities within the project are engaged in disaster risk reduction and management 

phases empowering them to continue the program in the long term (Raju, 2016).     

For example, the UNCRD launched a three-year project titled “Sustainability in 

Community Based Disaster Management (CBDM)” in 2005. The project aims to engage 

communities in various disaster management activities (Baudoin et al., 2016; Pandey & 

Okazaki, 2005). The activities include: improving safety levels of core community 

facilities such as schools, houses, and other public facilities and disseminating best 

practice to the community to achieve sustainable development through disaster risk 

management initiatives. Six case studies were chosen in the Asian region targeting three 

specific hazards. They include: cyclones in India and the Philippines, Earthquakes in 

Indonesia and Nepal, and Floods in Bangladesh and Cambodia (Metha, 2013).  

Some benefits from the project include: improving community skills in problem solving 

in disaster risk management projects, maintaining people’s awareness of disaster risks, 

and maintaining the sustainability of CBDM projects for sustainable development 

(Pandey & Okazaki, 2005; UNISDR, 2014a).  

4.6.2 Examples from a regional level 

The Asian Disaster Preparedness Center (ADPC), is a regional intergovernmental 

organisation that aims to increase the community resilience and institutions to disasters 

and climate change impacts within Asia and the Pacific regions through a DRR approach 

(PreventionWeb, 2018). 

As a regional organization that supports the implementation of the Sendai Framework for 

Disaster Risk Reduction 2015–2030, the Sustainable Development Goals (SDGs), the 

New Urban Agenda, and the United Nations Framework Convention on Climate Change, 

ADPC provides assistance for countries and communities in Asia and the Pacific in  
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mainstreaming and developing their DRM systems, institutional frameworks and 

capacities to become resilient to various hazard threats (e.g. floods, landslides, 

earthquake, cyclones, droughts, etc.); establishing systems and enhancing capacities to 

reduce disaster and climate risk impacts; serving as an active regional resource hub for 

DRM and community resilience (PreventionWeb, 2018).  

Some examples of CE in DRR supported by ADPC include: in 2012, the Asian Disaster 

Preparedness Centre (ADPC) started the Asian Urban Disaster Mitigation Program 

(AUDMP) in collaboration with the USAID Office to reduce the disaster vulnerability of 

urban populations, infrastructure, shelter and other  important facilities in targeted cities 

in South and Southeast Asia (Victoria, 2013). ADPC also collaborated with DIPECHO 

in the implementation of Partnerships for Disaster Reduction-South East Asia (PDR-

SEA), which has taken on Community Based Disaster Management (CBDM) as a core 

strategy for disaster reduction and sustainable development (Victoria, 2013). 

Another example of engaging communities in risk reduction is called Community Based 

Disaster Preparedness (CBDP). The program has been running in India and South Asia 

for five years through emphasizing a community-centred approach to disaster 

preparedness (Ahmed, 2019; Dummet, 2009). Communities are assisted to develop their 

knowledge and capacities in order to reduce the adverse impacts of imminent or potential 

disasters. The CBDP project has assisted communities in preparing for, responding to and 

recovering from a disaster, through (Burke & Kent, 2014; Dummet, 2009): 

- Preparation. Enhancing community skills in identifying the most vulnerable 

people, establishing dikes in river banks, and vaccinating children and 

livestock; 

- Response. Enabling communities to rescue the most vulnerable people, 

safeguard movable assets, and distribute emergency stocks; and 

- Recovery. Enabling communities to access government relief, distribute aid to 

the most affected areas with minimum standards, and rebuild community and 

individual assets. 

4.6.3 Examples from a local level 

The Mercy Malaysia (Medical Relief Society Malaysia) is a non-profit organisation 

focusing on providing medical relief and risk reduction activities for vulnerable people 

before, during, or after disaster events. This organisation supported the Maldives 

government to improve disaster preparedness through a Community Based Disaster Risk 
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Management program (Hassan, 2010; Olanrewaju & Ahmad, 2018). The project actively 

engaged with the local community on four islands in Haa Alifu, Haa Dhaaluu atolls and 

two of the northern-most atolls of the Maldives. It aimed to engage with target 

communities to develop island disaster management plans consisting of a risk reduction 

plan and a contingency plan. The project involved communities in identifying hazards 

and vulnerabilities in their regions to develop risk maps and disaster management plans. 

Subsequently, communities in the four islands are more prepared for disaster events 

(Brebbia, Tiezzi, & Conti, 2006; Olanrewaju & Ahmad, 2018).    

Indonesian governments have also developed a Community-Based Disaster Management 

program (CFE-DM, 2018; Mukhlis et al., 2017). For example, Women Welfare 

Associations in Bandung have conducted some community-based disaster risk reduction 

activities involving women. The activities actively engage women in disaster 

preparedness through disseminating disaster risk information, and conveying early 

warning to their peers. Their social networks can become active agents of change since 

they act beyond their usual domestic roles and responsibilities and contribute to the 

enhancement of community resilience (Mukhlis et al., 2017; Mulyasari & Shaw, 2013). 

As with these examples, most community engagement projects have been driven by 

NGOs especially at regional and local levels with sufficient funds, human resources and 

other technical assistance. Hence, it is crucial to maintain effective community 

engagement processes throughout the projects in order to achieve trust, and a sense of 

ownership that leads to project sustainability.   

4.7 Community Engagement in the context of Early Warning Systems (EWSs) 

Community engagement in EWSs does not only aim to enhance the level of preparedness 

of the community and decrease its vulnerability, but also to strengthen institutional 

collaboration, between central and local government levels and other relevant 

stakeholders and assure sustainable efforts (Garcia, 2011; Oktari, Shiwaku, Munadi, 

Syamsidik, & Shaw, 2015; Raungratanaamporn, Pakdeeburee, Kamiko, & Denpaiboon, 

2014). As mentioned in Chapter 3,  it is important to develop constant linking and 

interaction among all elements of the EWS by focusing on the management of risks rather 

than just warning of hazards (Basher, 2006; IFRC, 2018; Kafle, 2017b; UN, 2006). 

Furthermore, emphasising the role of the human elements, especially those at risk, 

through continuous participation, feedback among all the actors, including the 

governmental entities, the local technicians and the research community are fundamental 
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to the success of EWS operation (Baudoin et al., 2016; Garcia, 2011; Khan, Razzaq, Jan, 

Riaz, & Shehzad, 2018). In relation to that, community is a central factor in enhancing 

the effectiveness of EWSs. Hence, the UN (2006, p. 2) states that the objective of 

community engagement in early warning systems is “to empower individuals and 

communities threatened by hazards to act in adequate time and appropriate manners to 

reduce the possibility of injury, life losses, damage to property and the environment”.  

Specifically, the IFRC (2012, p. 13) defines participatory or CE in EWSs as “an effort 

involving communities to collect hazard risk information, disseminate warnings to those 

at risk and facilitate emergency plans or responses in order to reduce harm or loss from a 

hazard event”. The IFRC also reported that CE in EWSs can either be community-based 

or community-driven early warning systems. The main characteristics of a community-

based and a community-driven EWS are outlined in Table 4.2.    

Table 4.2 Community Engagement in EWSs 

Key elements 
Community 

Based EWSs Driven EWSs 

Orientation With the people By the people 

Character Democratic Empowering 

Goals Evocative, consultative Based on needs, participatory 

Outlook Community as partners Community as managers 

Views Community is organised Community is empowered 

Values 
Development of people’s 

abilities 
Trust in people’s capacities 

Result/impact Initiates social reform Restructures social fabric 

Key players 
Social entrepreneurs, community 

workers and leaders 
Everyone in the community 

Methodology 
Coordinated with technical 

support 
Self-managed 

Active early warning 

elements 

At least one is active 

(e.g. response capability) 

All are active, especially 

the monitoring of indicators 

Source: IFRC (2012) 

Examples of engaging local communities in the design and operation of EWSs are 

presented by Cools and Innocenti and O'Brien (2016) in three case studies. In Egypt, the 

local community provided field observations on the duration and water height of historic 

floods. In Mali, local knowledge was used to classify the intensity of floods, while in 

Belgium, local knowledge was used to support the local government to predict and 
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monitor floods. This local knowledge can complement scientific knowledge and 

measurements when formal data is inadequate, and can improve communities’ 

understanding and awareness of flood risk (Cools, Innocenti, & O'Brien, 2016). Other 

detail examples of CE activities in each element of an integrated EWS are provided in 

Chapter 7.  

4.8 Community Engagement principles in Early Warning Systems (EWSs) 

Community engagement in early warning systems (CE in EWSs) is promoted as a 

response to the gaps ineffective warning dissemination and inadequate preparation to 

disaster response identified in the 2005 global survey that followed the catastrophic 2004 

earthquake-tsunami event (Baudoin et al., 2016; UN, 2006). The core principle of 

engaging communities in EWSs is that vulnerable communities should be actively 

involved in driving and controlling the early warning process. This approach can be 

related to participatory methods in DRM programs that are locally relevant and 

sustainable for local people (de la Poterie & Baudoin et al., 2016). Figure 4.3 shows the 

common principles of CE in EWSs based on the literature (Baudoin et al., 2016; IFRC, 

2012; UNISDR, 2006a).  

 

Figure 4.3. Community engagement principles in EWS. Source: Baudoin et al. (2016), 

IFRC (2012), UNISDR (2006a) 

4.8.1 Local context 

Community engagement in EWSs needs to integrate local knowledge with scientific 

knowledge in the design and operation of the system, tailor it to the specific needs of a 

community by encouraging those at risk to take part in the planning, conceptualization, 
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and application of EWSs (Baudoin et al., 2016; Macherera & Chimbari, 2016). 

Community engagement in EWSs also requires using appropriate and adequate media 

with locally understood languages, and utilising local resources as well as combining it 

with appropriate technology in national or regional levels (IFRC, 2012, 2018; UNISDR, 

2015b).  

4.8.2 Embracing multiple knowledge types 

The strongest and most relevant EWSs will build on as many knowledge types as can be 

tapped into (Khan, Johar, & Chado, 2017; Tran, Takeuchi, & Shaw, 2009). Three key 

knowledge types need to be embraced to enhance EWS operation: transmitted, 

experiential and empirical (IFRC, 2012).  

Transmitted knowledge refers to the knowledge that has been transferred to an individual 

through any form of communication and registered in oral histories or recorded memory 

(stories, songs, discussions). For example, many people in Simeuleu Island, Indonesia 

were saved from the 2004 tsunami as they knew the signs of a  tsunami through a song 

named smong, dating back 100 years, chanted by all local children (Davis & Izadkhah, 

2008; Santha, Gahana, & Aswin, 2014). 

Experiential knowledge is learned from personal exposure or experience. Since it is rarely 

recorded and not verbalized, the knowledge is considered to be unscientific. For example, 

indigenous people in PNG recognize landslides, and extreme rainfalls through wild boars 

and chickens scurrying recklessly, and ground shaking vertically rather than horizontally 

(Chan, Kim, Lin, Cheung, & Lee, 2014; IFRC, 2009b). 

Empirical knowledge refers to knowledge based on scientific findings. It is ‘created’ when 

scientists record it during systematic scientific experiments or monitoring efforts. For 

example, using satellite imagery and other research applications can produce a modern 

and reliable estimation of many hazard risks (IFRC, 2009a; WMO, 2017). 

4.8.2.1 The role of indigenous and local knowledge (ILK) in DRM and EWS practices 

As previously mentioned in section 4.8.2, both transmitted and experiential knowledge 

types are parts of indigenous and local knowledge (ILK). Today, there is an increase in 

use of indigenous knowledge for DRM and EWS practices to optimize effectiveness of 

engaging the community in the system (Baudoin et al., 2016; UNISDR, 2015; Gaillard & 

Mercer, 2013). In addition, the integration of ILK into scientific knowledge in DRM 

including in the design and operation of EWSs is in line with the SFDRR (2015-2030) 

recommendation: “ensure the use of indigenous and local knowledge and practices 
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accordingly to complement scientific knowledge in disaster risk reduction activities” 

(UNISDR, 2015, p.11).  

According to Syahputra (2018), indigenous and local knowledge is generated and 

practiced by local communities, unwritten or orally disseminated across generations (it is 

not systematically documented), widespread within an informal form, unique and specific 

to a particular area and culture, adjustable to new situations and continually grows based 

on people’s development (Rahman, Sakurai & Munadi, 2018).  

The success of using ILK in DRM and EWS practices is shown in many countries. For 

example, in preparation for monsoon days from December to February, people in 

Nandeswar village, India, usually clear the river channels from silt and sand, and plant 

bamboos along the river banks to prevent rapid run off from river channels when the river 

overflows during heavy rainy seasons (UNISDR, 2008b). The other example of how local 

knowledge can reduce disaster risk is from Indonesia, many wooden houses in Nias, 

North Sumatra were not damaged in the 2005 earthquake, because the traditional houses 

in Nias are constructed of wood and inserted together rather than nailed leading to the 

flexibility of the houses during the earthquake tremors (UNISDR, 2008a; Rahman et al., 

2018). The other example of using local knowledge as early warnings for an impending 

cyclone is from Bangladesh. The people in coastal areas usually observe sea or river 

patters (e.g. pond and river water becomes hot, smokey or cloudy shapes in the sea, and 

big waves in water) (Howell, 2003).  

Further, some districts in Aceh province, Indonesia provide good examples of utilising 

indigenous knowledge as early warning signs. For instance, a group of people in central 

Aceh observes orangutan’s sounds, as their sounds have been believed to be a sign of 

heavy rain and flooding (Syahputra, 2018; Rahman et al., 2018). In Aceh Tamiang 

district, local people along riversides predict a potential flood through observing ant 

behaviors of moving their eggs to higher ground few days before the flood occurs. 

Further, in Pidie Jaya district, the local community predict a potential earthquake through 

observing snake behaviors of coming out of their holes, since the snakes feel the tremors 

of earth before people feel them (Syahputra, 2018).  

4.8.3 Multi-hazards 

An early warning system should centralize information about monitoring, dissemination 

and response to warnings for all hazards that threaten a community and then pay careful 

attention to resilience and vulnerability (IFRC, 2012; Scolobig et al., 2014). It does not 
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mean the central EWS providers engage with all components for all hazards but they pool, 

synthesize and analyse data and information across different systems in order to 

encourage synergy and avoid replication (Golnaraghi et al., 2015; UNISDR, 2015b). 

There are many advantages of ‘multi-hazard EWSs’ (IFRC, 2012; UNISDR, 2006a, 

2015b). One is more stable levels of EWS activities throughout the year. While one 

hazard is dormant another hazard may require monitoring, and when two hazards are off-

season like flood in the dry season, vulnerability and resilience may still be monitored. 

Another advantage is greater efficiency with limited human and financial resources. 

Centralizing EWSs at any level reduces the number of staff/volunteers needed.  

4.8.4 Partnership 

The main idea for partnership is that partners bring greater resources such as finance, 

experts and other technical assistance. These resources are often limited in supply 

especially at the local government level during disaster events (Golnaraghi, 2012; 

Korfmacher et al., 2016; Muhari, Mück, Diposaptono, & Spahn, 2012). Some potential 

stakeholders that can reinforce human and technical resources include (IFRC, 2009b, 

2018): 

- Schools and youth 

Education institutions and young people are closely interrelated with the 

community. For example, teachers can facilitate students in the monitoring of 

river levels and rainfalls and exploring potential risks. These activities provide 

lessons on disaster risk reduction knowledge (Sakurai, Bisri, Oda, Oktari, & 

Murayama, 2017; UNISDR, 2017).  

- Private sector 

The private sector can partner with governments to strengthen EWSs at the 

community level. It can support the local community to increase capacity 

building through community education, awareness raising and technical 

assistance such as communication devices, building community shelters and 

other facilities (IFRC, 2009a; Izumi & Shaw, 2012; UNISDR, 2015b). 

- Civil society, NGOs and the Red Cross/Red Crescent   

There has been a growing recognition that grassroots organisations, the Red 

Cross/Red Crescent and other civil society groups are essential to support the 

enhancement of EWS design and operation (IFRC, 2018; Rowel et al., 2012; 

UNISDR, 2015b). The local organisations assist the system through bottom-up 
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processes and genuine community-driven early warning systems in order to 

strengthen local and national authorities wherever possible (IFRC, 2012).  

- Government 

Governments at all levels are essential partners of an EWS.  Their mandate and 

support contribute to the great impact and sustainability of EWSs (IFRC, 2012; 

UNISDR, 2015b). It is essential to build an effective collaboration from the 

national to local government levels based on a disaster management framework 

(Raungratanaamporn et al., 2014; UNISDR, 2015b). The role of local 

governments is crucial in improving EWSs at a local community level since 

they are the closest governmental institutions to communities (Malalgoda et 

al., 2010). 

- Military 

The Military usually have strengths and capacities to deliver warning messages 

to at-risk communities. They are well equipped with human resources and 

communication channels that can support a warning effort (IFRC, 2012; 

Yoshizaki, 2012). Furthermore, the military can be a potential partner in EWS 

training and drill sessions (Zaw & Lim, 2017).   

- Media 

National and local media channels play an active role in EWSs especially in 

communication and dissemination. The media can transfer information to reach 

a larger group of listeners or readers (Luna & Pennock, 2018; Medford-Davis 

& Kapur, 2014). Social media also gather local information, then inform 

authorities, relevant stakeholders and general public (Anson et al., 2017; Luna 

& Pennock, 2018). 

4.9 Conclusion 

This chapter has explored the community engagement (CE) context. It has provided 

definitions of community and the concept of CE and its development, and a continuum 

of the CE process and circle models useful for examining its application. The benefits and 

challenges of CE have been explored, as were the principles of CE within the context of 

DRR and EWSs, with examples to illustrate them. 

Understanding the concepts of community, and community engagement frameworks are 

essential prior to establishing CE in EWS design and operation. Engaging the community 

in DRM including EWSs can enhance community capacities to act appropriately in 

disaster responses (e.g. save lives). However, based on literature, ineffective warning 
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dissemination and preparedness to disaster response capacities was identified in the 2005 

global survey following the 2004 tsunami. This literature review has identified that the 

lack of CE in EWSs was justified as one reason (among others) for inappropriate disaster 

response in many Indian Ocean countries including Indonesia (Aceh province which 

represented the highest number of casualties). Thus, this is important to consider when 

investigating how the current CE in the EWS is implemented within a formal EWS 

structure in a specific location such Aceh, Indonesia.  

The next chapter will describe Aceh province as the research setting and further explore 

why this research aim is important in the context of Aceh, Indonesia. 
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Chapter 5  Research Setting: Aceh, Indonesia 

5.1 Introduction 

This chapter focuses on Aceh province as the research setting because the province has 

various disaster threats associated with its geographic, geologic and demographic 

conditions (Jarwansah, 2012; Johar et al., 2013; Syamsidik & Rusydy, 2013). The 

province was also the most affected region in Indonesia in the December 26, 2004 Indian 

Ocean tsunami. Over 140,000 people were killed or missing. 21,751 houses, 169 

education facilities, 25 health centres and 302 km of roads were destroyed (BAPPEDA, 

2009). Significant finance was invested in the region by international donors 

(approximately USD 525 million) and by the Asian Development Bank (US$300 million) 

during the recovery and reconstruction phase (Pramono, 2008; Swithern, 2015). 

In addition, since that time much progress has been achieved with regards to disaster 

management and preparedness programs in Aceh (Pramono, 2008; Rusydy, Arief, 

Munadi, & Melianda, 2017). For example, the province has established a special 

institution to manage disasters, called Badan Penanggulangan Bencana at provincial and 

district levels that is reinforced by Qanun (By Law) No. 6 Year 2012 on Organisational 

Structure and Governance of BPBA (Oktari et al., 2014). Also, the Governor Regulation 

No. 43/2010 on Standard Operating Procedures (SOPs) for the Tsunami Early Warning 

System and the  Tsunami Disaster Management Research Centre (TDMRC) has been 

established (UNDP, 2012a).  

Disaster risk-reduction elements, such as tsunami early warning systems, evacuation 

buildings, tsunami memorials, tsunami museums and disaster education programs have 

also been developed in the region (Jarwansah, 2012; Rusydy et al., 2017). However, 

despite these developments, inadequate community engagement in the design and 

operation of the EWS has led to inappropriate disaster preparedness to respond to a 

number of disasters that have occurred in Aceh province since the 2004 tsunami (Oktari 

et al., 2014; Suppasri et al., 2015).   

This chapter provides an overview of Indonesia as background, including demographic 

and socioeconomic conditions, as well as a disaster profile and disaster risk reduction and 

management in the country. It then provides geographic, climatic and demographic 

conditions including adat and sharia practices as well as socioeconomic conditions 

specific to Aceh Province. The political situation and the uniqueness of the governance 



Chapter 5 Research Setting: Aceh, Indonesia 

Page 75 of 326 
 

structure including the roles of mukim and gampong in Aceh are also discussed. This 

chapter explores natural hazards in Aceh, and their impacts on population, infrastructure 

and economies, and describes the evolution of disaster risk reduction and management, 

as well as EWS progress at the central and Aceh government levels related to regulations, 

infrastructure and building capacity for disaster management staff, relevant actors as well 

as communities.  

5.2 Indonesia 

5.2.1 Population and its distribution  

Indonesia is an archipelagic country with more than 17,000 islands and around 265 

million people, making it the fourth most populous country in the world (BNPB, 2016a). 

60% of the people live on the islands of Java and Bali which represent only 6.9 % of the 

land area (as shown in Table 5.1). Sumatra, which has the second largest land area 

(24.7%) after Kalimantan, is home to 21%, and the rest live on the other islands (BPS-

Statistics Indonesia, 2017). Table 5.1 shows the distribution of people based on land area 

and population growth rates between 2000 and 2016 within the five major island groups 

of Indonesia (BNPB, 2016a; BPS-Statistics Indonesia, 2017).  

Table 5.1 The Percentage of People Living in the Five Major Islands or Island Groups 

in Indonesia Between 2000 and 2016 

Island Land area (%) 

The percentage of population living in each 

island group 

2000-2010 2010-2016 

Java-Bali 6.9 19.50 20.35 

Sumatra 24.7 29.39 26.96 

Kalimantan 28.1 14.10 16.95 

Sulawesi 9.9 17.02 18.21 

Malacca & 

Papua 
30.3 19.97 16.81 

Total 100 100 100 

Source: Modified from Statistical Yearbook of Indonesia (2017) 

Overall, the average population density in Indonesia is only 135/km2. However, due to 

uneven distribution of the population, highly populated areas such as Java and Sumatra 

islands are particularly vulnerable to man-made disasters, such as social conflicts, and 

natural hazards, such as earthquakes and volcanic eruptions (BNPB, 2016a). Impacts are 

also potentially high in other areas due to poor infrastructure leading to difficulty of 

accessing these areas.    
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5.2.1.1 Socio-economic conditions 

5.2.1.1.1   Livelihood 

People can improve their living standard when they have adequate income so that they 

are less likely to be vulnerable to disasters (BNPB, 2016a). Most Indonesian people do 

traditional farming as their livelihood. Approximately 57% of the Indonesian population 

work in traditional agriculture. 38.08% are casual workers or civil servants, and the others 

(4.92%) work in the industrial sector and private businesses (Suhariyanto, 2017). 

According to Suhariyanto (2017), less educated people such as junior high school 

graduates dominate the work force (60.39% out of 75.21 million graduates ) while only 

12.26% are university graduates out of 15.27 million alumni.  

Based on the world economic outlook database for 2015 data (IMF, 2016), the 

unemployment rate in Indonesia is the second highest (6.4%) after the Philippines (6.9%) 

among East Asian countries (as shown in Table 5.2). Thus, unemployed people become 

poor and face a great deal of vulnerability to disasters as they do not have enough financial 

resources and social/life insurance to deal with disaster risks and response, and as a result 

they may be slower to recover.   

Table 5.2 Average Unemployment Rate in East Asian Countries Between 1990 and 2015 

Countries 
Periods 

1990-1991 2000-2009 2010-2015 

Philippines 9.4 9.8 6.9 

Indonesia 4.4 8.9 6.4 

Myanmar 4.0 4.0 4.0 

Vietnam 8.6 5.4 3.1 

Malaysia 3.4 3.5 3.1 

Brunei 3.8 4.2 2.7 

Singapore 1.9 2.9 2.0 

Thailand N/A 2.0 0.8 

Taiwan 2.0 4.4 4.3 

Japan 3.0 4.7 4.2 

China 2.8 4.0 4.1 

Hong Kong 2.8 5.5 3.5 

Korea 3.3 3.6 3.4 

Source: IMF (2016) 

5.2.1.1.2   Poverty   

According to one official Indonesian Statistics (BPS) report, in 2016 28.01 million or 

10.86% of the total population lived below the poverty line (Indonesia-Investments, 

2017), and another approximately 40% were vulnerable to falling into poverty, as their 
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income is only just above the national poverty line (World Bank, 2017). Most poor people 

live in Java and the Eastern parts of Indonesia (BPS-Statistics Indonesia, 2017).   

Figure 5.1 shows the percentage of poor people living in ten different provinces across 

the Indonesian archipelago based on recorded data in March 2017 (BPS-Statistics 

Indonesia, 2017).  

 

Figure 5.1. The percentage of people living in poverty based on different provinces 

across Indonesia in 2017. Source: Indonesia-Investments (2017) 

In terms of absolute poverty, Java is the worst case in Indonesia as over 15.0 million 

people on Java are living below the poverty line. Maluku and Papua have the greatest 

poverty in the east of the country, with slightly over 22% of the total local population in 

both provinces living in poor conditions (Indonesia-Investments, 2017).  

Poverty limits the coping capacities of communities to respond to multiple risks and 

undermines their ability to meet basic needs such as food, clean water and other 

necessities (BNPB, 2016a). Poor communities are usually forced to live and work in 

hazardous and often marginalized areas that are more exposed to disasters. For example, 

poor householders working as agricultural labourers, food crop producers and traditional 

fishermen are mostly impacted by hydro-meteorological disasters such as El Niño/La 

Niña and other climate change related risks  (BNPB, 2016a; BPS-Statistics Indonesia, 

2017). Hence in Indonesia, disaster risks are closely related to poverty (BNPB, 2016a). 

5.2.2 Indonesia: a supermarket of disasters  

Based on nationwide disaster risk assessments, the Indonesian government has listed 

twelve key hazards: earthquake, tsunami, flood, landslide, volcanic eruption, coastal 

erosion, extreme weather, drought, forest fire, epidemics, technological failure and social 
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conflict (BNPB, 2016a). The country is among the top 5 countries most frequently hit by 

natural hazards after China, the United States, the Philippines and India (UNISDR, 

2015a).  

Nugroho (2017) reports that the frequency and intensity of disaster events in Indonesia 

had dramatically increased from 143 to 2,342 disasters between 2002 and 2016. During 

this period, 92% of disaster events were dominated by hydro-meteorological disasters 

such as floods, landslides, and cyclones (as shown in Figure 5.2). The impacts of these 

natural hazards on humans and economies were also enormous. For example, during 2016 

alone, there were 2,342 recorded disasters in the country leading to deaths of 565 people, 

injuries to 310 people and displacement of 2.1 million people. Over 49,525 houses and 

infrastructure were damaged (Nugroho, 2017). In addition, the 2018 Palu earthquake led 

to the deaths of over 1,407 people and injured 2,459. 70,821 were displaced, and over 

65,733 houses and other facilities were damaged (Arif, 2018). 

 

Figure 5.2. Types of disaster events in Indonesia from 2002 to 2016. Source BNPB 

(2017) 

According to Wibowo, Surbakti, and Yunus (2013), Indonesia has multi-hazard threats 

due to its geographical, geological and demographic conditions. Geographically, since it 

is located on the equatorial line, the country has a tropical climate, with two different 

seasons (monsoon wet and dry) thus it is prone to floods, landslides, droughts and forest 

fires (BNPB, 2015b). 

The average annual rainfall varies greatly between different locations. Lowland areas 

experience 1.7 to 3.1 cm of precipitation per year with up to 6.1 cm/year in the 

mountainous regions such as in the highlands of Sumatra, Kalimantan and Sulawesi 

Disaster trend in Indonesia between 2002 and 2016 

Source: BNPB (2017) 
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Islands (Nugroho, 2017). Meanwhile, rainfall has decreased in some parts in Indonesia 

and is predicted to continue to decrease during the dry season (BPS-Statistics Indonesia, 

2017). This condition may cause prolonged droughts in these regions. For example, a 

prolonged dry season has had significant impacts on some parts of Java, and East and 

West Nusa Tenggara. These regions are predicted to be severely affected by drought in 

the future. However, the high intensity of rains in parts of Sumatra, Kalimantan and 

Sulawesi leads to regular floods (CFE-DM, 2018).   

Geologically, the country is located along the most active continental margin in the Indian 

Ocean, where the Indo-Australian Plate is subducted  under the Eurasian Plate 

(Lauterjung, Münch, & Rudloff, 2010). Therefore, the country is one of the most 

threatened regions in the world in terms of earthquakes, tsunamis and volcanoes. These 

multi-hazard risks constantly expose people living on the islands throughout the nation. 

Since the Indonesian population is large and is distributed across many islands, their 

vulnerabilities and capacities to deal with different disaster types and locations are 

different (BNPB, 2016a). Figure 5.3 shows that all islands across the nation can be 

categorised as having high or moderate vulnerability to multiple disasters. 

 

Figure 5.3. Map and multiple disaster risk index for Indonesia. Source: BNPB (2014) 

It is clear from Figure 5.3 that most major islands in Indonesia have a high risk to 

various hazard events. Hence the country requires robust and effective disaster 

management governance from central government down to local levels (Triutomo, 2012). 

5.2.3 Disaster risk reduction and management in Indonesia 

Indonesia has transformed the disaster management paradigm from one focused on 

emergency response (1966-2004) to the current disaster risk reduction approach 

following the 2004 Indian Ocean Tsunami (BNPB, 2015c). This has coincided with the 
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significant global change toward disaster risk reduction and management since the 

adoption of the Hyogo Framework for Action (2005-2015) in 2005 (Djalante et al., 2017). 

The HFA has five priorities for Action: DRR governance; risk assessment and early 

warning; knowledge and education; reducing the underlying risk factors; and disaster 

preparedness and response (UNISDR, 2005). In 2015, the Indonesian government 

measured the level of progress in implementing the five priorities for action within the 

HFA from 2007-2015 using a five-number scale from 1= minor, 2= relatively small, 3= 

not substantial, 4= substantial, and 5= comprehensive achievement (UNISDR, 2005). The 

result showed that the level of progress in the country moved gradually from a score 3.0 

(from 2007 - 2009) to the highest score 3.7 during the 2013 - 2015 period. As shown in 

Figure 5.4, This progress compares favourably to other countries in the world.   

     

Figure 5.4 Indonesia’s progress level toward the HFA fives priorities. Source: Adapted 

from Djalante et al. (2017)   

This progress is associated with the establishment of regulations and institutional 

framework for DRR (BNPB, 2015c). The level of progress increased remarkably in 

particular once the country adopted the Law no 24/2007 on Disaster Management and 

established National and Local Disaster Management Agencies (BNPB and BPBDs at 

local government level) (Djalante et al., 2017). These agencies have a greater role in 

planning and implementing DRM programs. Various regulations, plans, and approaches 

were developed to strengthen the implementation of DRR strategies (BNPB, 2015a). For 

example, early warning systems for different hazards and capacity building enhancement 

for disaster management staff and communities has been conducted on a regular basis. 

International or national NGOs and local governments are important stakeholders for 

enhancing capacity in disaster preparedness, EWSs and resilience at local and community 
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level (Lassa et al., 2013). Additionally, since decentralization has been introduced to local 

levels, the responsibility for DRR and management is moved from heavily dependent on 

the central government to a greater independent of local governments (BNPB, 2015b). 

Table 5.3 provides an overview of the disaster management regulations and policies in 

Indonesia before and after the 2004 IOT.    

Table 5.3 Disaster Management Legislation/Policy Evolution in Indonesia 

Year Agency Laws, Regulations Focus 

Between 1966 and 2004, disaster management focused on emergency response 

1966 

National Advisory 

Board for Natural 

hazard Management 

chaired by the 

Coordinating Minister 

for People’s Welfare 

-- 

Provision of emergency relief for 

disaster victims 

1979 

National Disaster 

Management 

Coordinating Board 

(BAKORNAS PB) 

chaired by 

Coordinating Minister 

for People’s Welfare 

Presidential decree 

No. 28/1979 

Expanded the scope of disaster 

management policies including 

the establishment of similar 

disaster management structure 

called SATKORLAK at 

provincial level and SATLAK at 

district level. 

1990 BAKORNAS PB 
Presidential decree 

No. 43/1990 

Improved and facilitated the 

integrated sectors related to 

disasters by involving Armed 

Forces back up. 

2001-

2004 
BAKORNAS PB 

Presidential decree 

No. 3 and 111/2001 

Disaster management also 

includes complex emergencies 

and internally displaced people 

due to unrest or manmade 

disasters. 

From 2007/2008 to the present, disaster management approach has focused more on disaster 

risk reduction, actively involving various stakeholders at all government levels. Due to 

decentralization, local governments have been authorised to establish local agencies for disaster 

management within their areas. 

2008 to 

present 

National Agency for 

disaster management 

(BNPB) chaired by Ad-

hoc chief and 

responsible to the 

president 

Disaster 

management law 

No.24/2007 

Disaster management stages 

(before, during and after 

disasters) and involving multiple 

agencies including communities. 

BNPB regulation 

No. 3/2008  

Guidelines for establishing Local 

Agency for Disaster Management 

The 

 Source: BNPB (2010, 2015a), Willitts-King (2009) 
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Sub District 

Regency/Municipal 

Provincial 

National 

Village 

Sub district Chief 

   Regent/Mayor 

BPBD 

Services 

BPBD 

Services 

Agencies 

Agencies 

BNPB 

Ministries Non-department 

Institutions 

Community 

Head of Village 

Governor 

President 

As indicated in Table 5.3, the BAKORNAS (focusing on emergency responses) was an 

ad hoc committee chaired by the Coordinating Minister for People’s Welfare and Poverty 

Alleviation. The member consisted of ministers and high rank officials from the 

Ministries of Social Affairs, Home Affairs, Public Works and Transportation ministry 

and the Commander of the Armed Forces (Willitts-King, 2009).  

However, the Disaster Management Law no 24/2007 has improved the disaster 

management system such that it is more participatory, rather than government-led. The 

disaster management structure from the central to local areas is shown in Figure 5.5. The 

President has the highest authority in the country for disaster management decisions. The 

President, line ministries and non-department institutions (at the national level) are 

categorised as central government stakeholders chaired by the President. Furthermore, 

governors, mayors, regents, line agencies, sub district chiefs and village chiefs (from 

provincial to village levels) are categorised as local government stakeholders who are 

responsible for disaster management in their respective areas (BNPB, 2010). In contrast, 

the  

Based on the 2007 law, local governments have the authority to establish Local Agencies 

for Disaster Management (BPBDs) to enhance disaster management activities in their 

local areas. Currently there are 400 BPBDs  at provincial level and 366 BPBDs at 

regency/city levels across Indonesia (BNPB, 2015b) 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.5. Indonesia disaster management structure. Source: BNPB (2017) 
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Many changes have evolved in relation to the way DRR and management is governed 

from 1966 to the following 2004 IOT and after 14 years of this catastrophic event. It is 

clear that the regulations, policies and institutions that have evolved in the central 

government also influence changes in DRM strategies at local government levels 

including Aceh province.    

As previously mentioned, the BNPB and BPBDs have generally implemented DRM 

programs via engaging the community as one of important strategy among others to 

reduce risks through community-based approach in disaster management throughout the 

country (CFE-DM, 2018). The BNPB regulation No. 11/ 2014 emphasises the importance 

of community participation in DRM through community involvement in disaster risk 

monitoring and planning; reducing vulnerabilities and threats; establishing evacuation 

routes and resettlements; risk education and training; disseminating risk information via 

EWS operation; and monitoring the implementation of DRM action plans (BNPB, 2016). 

In addition to that the law No. 24/2007 on Disaster Management, Regulation of the 

National Disaster Management Agency No.13/2010 on the National Disaster 

Management Plan (RENAS-PB) 2010-2014, and the Regulation of the Head of the 

National Disaster Management Agency No. 5/2010 on the National Action Plan for 

Disaster Risk Reduction (RAN-PRB) of 2010-2014 clearly highlight the significant role 

of community participation or engagement in DRM (Ali et al., 2019). Some community 

based DRM programs include: the “Community Preparedness in Mount Merapi in Central 

Java” which is supported by the local government and the DREaM NGO to assist the 

local community threatened by volcanic eruptions through conducting various activities 

(e.g. evacuation training, simulation and exercise including volcanic risk awareness 

programs) in order to develop a disaster preparedness culture as part of their life 

(BAPPENAS, 2014). As a result, when a major volcanic eruption occurred in 2006, more 

than 20,000 community members were able to evacuate to safety areas since the critical 

road for evacuation was already rehabilitated with community participation (UN, 2010a). 

Another example comes from Indonesia, since 2008, the “EWS for preventing famine in 

East Nusa Tenggara” project supported by local government and the PIKUL foundation 

has assisted rural farmers through a CBDRM initiative to monitor food and livelihood 

security, monitor seasons before rice planting using local knowledge and conduct risk 

analysis using a traditional calendar system. The initiative has been successful in 

overcoming food inadequacy and preparing food supplies and advocating to the local 

government (BAPPENAS, 2014).  
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Overall, the successful implementation of aforementioned CE in DRM activities in 

Indonesia are mainly carried out through locally known gotong royong (mutual help) 

which is a deeply seated voluntary work within Indonesian culture and regarded as one 

of the enabling factors to the effectiveness of CE process in the country (Taylor & Peace, 

2015). However, According to Jati (2015) and Ali et al. (2019), some barriers to engaging 

the community in DRM in Indonesia including inadequate community participation in 

DRM activities due to the lack of understanding of risk knowledge and vulnerabilities 

among the majority of Indonesian people especially in remote locations; lack of risk 

awareness; lack of trust to authorities; and lack of disaster risk management 

responsibilities.     

5.2.3.1 Early warning system development in Indonesia: infrastructure and capacity 

building 

The 2004 disaster served as a critical milestone reminding global authorities including 

Indonesia, disaster management agencies and other relevant actors about the crucial role 

of EWS to avoid and reduce human lives due to disasters (UN, 2006). In relation to this, 

the Indonesian government began to develop the early warning system for tsunami after 

2004, and its construction was completed in 2008 (CFE-DM, 2018). In November 2008, 

Indonesia coordinated with the governments of Germany, USA, Japan, China, and 16-

line ministries to launch a tsunami EWS known as the Indonesia Tsunami Early Warning 

System (InaTEWS) through a German-Indonesian Tsunami Early Warning System 

(GITEWS) Project (BNPB, 2016a). The InaTEWS is the only authorised tsunami EWS 

in Indonesia, and relevant government agencies such as the PVMBG (Pusat Vulkanologi 

dan Mitigasi Bencana Geologi/Vulcanological Survey of Indonesia), the BMKG (Badan 

Meteorologi, Klimatologi, dan Geofisika/Meteorology, Climatology, and Geophysics 

Agency) and the Ministry of Public Work and Public Housings are responsible for 

monitoring, collecting, analysing and sharing data on hazards and vulnerabilities (CFE-

DM, 2018).   

Since the InaTEWS is the official tsunami EWS in Indonesia, all local governments are 

required to adopt this system. According to Government Law no. 31/2009 on 

Meteorology, Climatology, and Geophysics, BMKG as the National Tsunami Warning 

Centre (NTWC) is authorised to issue a national tsunami early warning alert (within five 

minutes after an initial earthquake occurs) with the assistance of local/provincial BMKG 

to relevant agencies, such as BNPB, BPBDs and the media within five minutes after an 

earthquake occurs (BNPB, 2015).  
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In addition to that, the country plays an active role in supporting the development of 

tsunami EWS globally. For instance, as mentioned in Chapter 3.2.1, Indonesia hosted the 

third meeting of the ICG/IOTWS held in 2006, in Bali. Further, during the 

Intergovernmental Coordination Group (ICG) meeting in Kenya in 2007, the National 

Tsunami Warning Centre (NTWC) of Indonesia together with India and Australia, were 

assigned to provide warning services to the Indian Ocean Tsunami Warning member 

states (as the Tsunami Service Providers/RTSPs) (BNPB, 2016a).  Regionally, Indonesia 

is committed to the joint management of cross-border risks in the ASEAN region 

especially tsunami and smoke hazards, is one of three early warning providers in the 

Indian Ocean Tsunami Warning System (IOTWS) (BNPB, 2016a).  

To enhance the effectiveness of disaster risk management programs including EWSs, 

Indonesian governments have introduced many policies, regulations and capacity 

building programs. One achievement is that approximately 25% of all local governments 

in Indonesia have formulated their contingency plans for DRM for different hazards, 

including tsunami (BNPB, 2016a).  In addition, to increase disaster risk knowledge and 

education and preparedness for public, the Ministry of National Education has adopted 

DRR education programs into school curricula from primary to tertiary levels (CFE-DM, 

2018). Further, the United Nations (UN) play a significant role in supporting local 

government capacities in disaster risk management activities. For example, The UN 

Office for Coordination of Humanitarian Affairs (OCHA) provides disaster management 

training for the BNBP staff on a regular basis; the United Nations Development Program 

(UNDP) supports Indonesian governments for integrating DRR into development 

programs through  providing technical and financial assistance; and the World Food 

Program (WFP) provides logistic training for local governments in Aceh, Papua, and East 

Nusa Tenggara (BNPB, 2016a; CFE-DM, 2018). 

As mentioned in section 5.1, this research focuses on one province, Aceh, since the 

province was heavily devastated by the 2004 tsunami and has ongoing threats from 

multiple hazards. Despite investments in the region since 2004, there remain some 

shortfalls in the EWS as evidenced by recent response which were sub-optimal. Detailed 

information on Aceh province as a research setting is provided in the next section.      
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5.3 Aceh 

5.3.1 Geography 

Aceh province is located in the western most part of Indonesia. The province is situated 

between 01°- 06° North latitude and 94° - 98° East longitude with an average altitude of 

125 meters above sea level (Aceh Bureau of Statistics, 2015). Aceh is bordered by the 

Malacca Straits to the North and East, North Sumatera in the South and Indian Ocean in 

the West (as illustrated in Figure 5.6).  

Aceh has a lad area of 5,677,081 km², with forests covering 2,270,080 km², followed by 

a plantation area of 800,401 km². In addition, the province has 35 mountains including 5 

dormant volcanoes (Seulawah, Burni Telong, Peuet Sagoe and  Jaboi volcanoes) and 73 

main rivers (Aceh Bureau of Statistics, 2014; Aceh Qanun, 2010b). The provincial capital 

is located in Banda Aceh and the province is divided into 18 districts/regencies and 5 

cities, 289 subdistricts, 778 kemukimans and 6,493 villages.  

 

Figure 5.6. Districts in Aceh. Source: Aceh Bureau of Statistics (2015, p. 2) 

5.3.2 Climate  

Aceh has two predominant seasons, wet and dry, and the average temperature ranges from 

26.3 °C to 28.3 °C. The average humidity ranges from 68% to 86% and the average 

precipitation rate ranges from 51.0 mm to 487.4 mm/month (Aceh Bureau of Statistics, 

2017). Due to the high level of precipitation, many districts especially in the western and 

eastern parts of Aceh are regularly affected by floods. For example, 28 floods and 2 flash 

floods affected some districts during 2016.   

Normally, the rainy season occurs from early August to January. The dry season usually 

occurs in the province between February and April. High temperatures during the dry 

Pidie district 

Banda Aceh 
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season also cause some forest fire related incidents. For example 9 hotspots due to land 

clearing were recorded in 2016 and 2017 respectively in West Aceh district (Aceh Bureau 

of Statistics, 2017; BPBA, 2016).    

5.3.3 Demography 

Aceh’s population in 2016 was 5.096 million, with 49.9% males. The average population 

density is 86/km² but this is quite variable across districts (Aceh Bureau of Statistics, 

2017). Banda Aceh has the highest population density (4,455 people/km²), followed by 

Lhokseumawe, 1,225 people/km² and Langsa 802 people/km². 

Based on a 2016 survey, 2.51% of the population are illiterate in rural areas which is 

more than twice that of urban areas. Farming is the job for 46.53% of the population. Poor 

people make up 11.76% and 20.52% of people living in urban and rural areas respectively 

of Aceh (Aceh Bureau of Statistics, 2017). 

Most people living in Aceh province are Acehnese (76.83%) as shown in the Table 5.4. 

They are predominantly Muslim. Some other minority tribes also live across the 23 

districts and sub-districts. 

Table 5.4 People with Different Religions Living in Aceh Province 

Tribe Live Language Religion Percentage 

Aceh Spread throughout the province Acehnese Islam 76.83 

Java Spread throughout the province Javanese Islam 8.94 

Gayo Central Aceh Gayo Islam 4.37 

Gayo Lut Bener Meriah Gayo Islam 0.94 

Gayo Lues Blangkejren Gayo Islam 1.76 

Alas South East  Alas Islam 2.13 

Tamiang Aceh Tamiang Malay Islam 1.11 

Devayan, 

Sigulai 
Simeulu Simeulu 

Islam, 

Christian 
1.48 

Singkil Singkil and Subulussalam 
Singkil and 

Bataknese 

Islam, 

Christian 
1.04 

Aneuk 

Jamei 
West and South coast 

Jamei mixed 

with 

Minangkabau 

Islam 1.40 

Source: Aji (2015) 

As the majority of Acehnese are Muslim, they commonly solve problems using Islamic 

teachings in mosques and meunasahs (Radhianto, 2015). Meunasah is a community 

centre located in each village. The centre functions as a place for duek pakat (meetings), 

praying and other social activities (Kurniawan, 2010). Within Acehnese societies, 

customs and religion are inseparable in daily community lives. In practice, religious 
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activities and customs cannot be easily separated and support each other (Syarif, 2016; 

Umar, 2008). Customs or adat and Islamic sharia practices are explained in the next 

section.   

5.3.3.1 Customary local practices (adat) and Islamic sharia practices in Aceh  

The “Adat” term was derived from Arabic language (Al-Adah) meaning habits, and refers 

to when habits have been practiced in daily life for generations, and they become 

prerequisites before conducting certain social activities (Umar, 2008).  

Sharia in Aceh is called hukom, meaning laws or regulations that have been practiced in 

Acehnese social life based on Islamic laws (Al-Quran/koran and hadist/the Prophet’s 

words, expressions and deeds) (Ismail, 2012; Syarif, 2016).  For most Acehnese, Islamic 

practices are actualised in their daily behaviours, attitudes and performances. 

Adat should not contradict sharia, instead they support each other. For example, helping 

desperate people through giving charity or working physically to help them is highly 

encouraged in sharia law. One adat practice is known meuseraya (mutual cooperation), 

in which Acehnese people will help those who are poor or affected by difficult conditions 

such as disasters. Through the meuseraya practice, people help each other to build their 

houses (Yusri, 2013). This was clearly seen in the aftermath of the 2004 earthquake-

tsunami. In addition, during Dutch colonialism, the Acehnese successfully collected 

money (through meuseraya) to help central governments to purchase two airplanes 

(Seulawah Air) in order to break through the Dutch blockade (Abda, 2017; Syarif, 2016).  

Another example of adat practice is sitting in coffee shops for long hours (especially 

males and youth). However, this practice does not contradict the sharia because while 

sitting in coffee shops, people strengthen their relationship through meeting and 

communicating with each other (Aceh Qanun, 2008). Nonetheless, males are obliged to 

work as breadwinners to support their families financially. Also, respect for older people 

is considered to be adat and it is in line with sharia (Husin & Alvisyahrin, 2014).  

Sharia laws also require followers to preserve the environment or make sure that the 

nature is balanced by not cutting down trees in forests or other destructive activities 

(Muzakir & Ibrahim, 2017; Yusri, 2013). In addition, the sharia encourages people to 

prepare for some potential life-threatening events due to natural hazards or other hardship 

conditions in order to survive. 
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Understanding the Acehnese community and its structure, including adat and sharia 

practices is essential as context for this research which involves examining community 

engagement processes.  

5.3.3.2 Socio-economic conditions 

5.3.3.2.1   Livelihood 

Most people in Aceh (37.39%) work in the sectors of agriculture, fishery and forestry (as 

shown in Figure 5.7). 27.34% of the total population work as civil servants followed by 

19.92% working as wholesale and retail traders, and restaurant owners. Meanwhile, 

workers in electricity, gas and water utilities represent the lowest percentages (0.41), 

followed by 0.95% of workers in the mining sector (Aceh Bureau of Statistics, 2017; 

IMF, 2016).     

  

Figure 5.7. The percentage of population working in various sectors during 2016 in 

Aceh. Source: IMF (2016), Aceh Bureau of Statistics (2017) 

In 2016, most unskilled workers 97.15% of those who graduated from primary school 

were employed as unskilled workers, and 96.98% of those who graduated from junior 

high school were in the workforce (as shown in Table 5.5). Vocational Senior High 

School graduates had the highest percentage of unemployment (14.85%) which contrasts 

with 2.84% of primary school graduates.  The number of people reaching a tertiary 

education level is still much lower than those graduating from senior and junior high 

schools (Aceh Bureau of Statistics, 2017; World Bank, 2017) but also suffer a high level 

of unemployment.  
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Hence, this vulnerable province has a high proportion of unskilled workers due to low 

levels of education and relatively high percentage of educated people who are 

unemployed. Many districts are also poor because of crop failure due to floods and 

droughts (Masriadi, 2018).   

Table 5.5 Employment and Unemployment Rates Based on Education Levels During 

2016 in Aceh  

Education level 
Employment 

(%) 

Unemployment 

(%) 
Total graduates 

No Schooling 91.94 8.05 38, 730 

Primary School 97.15 2.84 442, 930 

Junior High School 96.98 3.01 434, 657 

Senior High School 87.04 12.95 644, 868 

Vocational Senior 

High School 
85.14 14.85 104, 864 

College  94.20 5.79 126, 796 

University 89.23 10.76 288, 593 

Source: Aceh Bureau of statistics (2017) 

5.3.3.2.2   Poverty 

Most people in Aceh still live below the poverty line especially in rural areas. The 

percentage of poor people was 16.73% in 2016 (19.11% in rural areas and 10.82% in 

urban areas) (Aceh Bureau of Statistics, 2017; Munzami, 2017).  According to 

Wahyuddin (2017), Aceh remains the second poorest province of all provinces in Sumatra 

island over four consecutive years (2013-2016), as shown in Table 5.6. Purchasing daily 

food, especially rice, was the highest household expense both in urban and rural areas. 

Cigarettes are the second highest spending for people (13.04% of income in urban and 

10.66% in rural areas). Thus, this unhealthy life style contributes even more to poverty in 

the province (Wahyuddin, 2017). 

Table 5.6 The Percentage of Population who are Poor in Provinces of Sumatra 

Province 2013 2014 2015 2016 

Bengkulu 18.34 17.48 17.88 17.32 

Aceh 17.60 18.05 17.08 16.73 

Lampung 14.86 14.28 14.35 14.29 

Sumatera Selatan 14.24 13.91 14.25 13.54 

Sumatera Utara 10.06 9.38 10.53 10.35 

Jambi 8.07 7.92 8.86 8.41 

Riau 7.72 8.12 8.42 7.98 

Sumatera Barat 8.14 7.41 7.31 7.09 

Kepulauan Riau 6.46 6.70 6.24 5.98 

Bangka Belitung 5.21 5.36 5.40 5.22 

Source: BPS-Statistic Indonesia (2017) 
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Poverty is a vulnerability factor for disasters. The poor are not able to easily cope with 

hazards as they have inadequate financial resources to carry out disaster preparedness 

measures (McEntire, 2012). Hence, poverty associated with low education and 

socioeconomic conditions contributes to a high level of vulnerability to disaster threats in 

Aceh province. 

5.3.4 Aceh’s political transition   

The political situation and transition in Aceh has evolved in stages since Indonesia’s 

independence in 1945 and the province’s formation in 1950 (Syawal, 2015). The political 

situation became uncertain in Aceh when a new ruler in the central government led the 

country between 1966 and 1997 (Country Profile, 2014; Syawal, 2015). The country was 

highly centralised and controlled in a militaristic style to stabilise the nation’s political, 

social, economic, religious and social life (Rusdi, Roosli, & Ahamad, 2015). 

Consequently, many social issues such as poverty and inequality in justice occurred 

across the nation including in Aceh (Hasbullah, 2014). Even though Aceh province is a 

natural resource rich province with oil, gas and other commodities, most Acehnese people 

have lived  under the poverty line for decades (Hamzah, 2016; Jayanti, 2010). Due to 

dissatisfaction with such conditions in Aceh, a group of people under the Free Aceh 

Movement (GAM), established in 1976 by Hasan Tiro, wanted Aceh to be separated from 

Indonesia’s unitary government (Ismail, 2012; Syawal, 2015). Arifrivan (2017)  and Tripa 

(2013) argue that the root cause of social instability in Aceh is closely related to social 

injustice toward the Aceh people under central government policies.  

The summary of key developments of the political situation and transition stages in Aceh 

including military conflict between GAM and the military, and its impacts on Aceh 

people are described in Table 5.7.  

Table 5.7 The Evolution of Political Transition in Aceh 

Year 
Political transition 

stages 
Issues 

New Order Era, Autocratic governance system (1966-1997/1998) 

1966 

New order governance 

system during Soeharto‘s 

presidency 

• Centralized government system led by military, 

• Inequality in justice, living standard (widening gap 

between the poor and rich), 

• Development inequality between central and local levels, 

• Rampant corruption, collusion and nepotism,  

• Human rights abuse to strengthen law and order, 

• No freedom of speech (Vansupatra, 2014). 

GAM organisation transition 
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1976-

1989 

Establishment of GAM 

organisation in 1976, led by 

Hasan Tiro 

• GAM was a small organisation whose members were 

dominated by 70 educated people, 

• The movement was guerrilla, and successfully stopped 

by military intelligence operation causing Hasan Tiro to 

seek refuge in Sweden from 1979 until his death 

(Arifrivan, 2017). 

1989-

1998 

Aceh was declared as a 

military operation zone  

• Military was able to conduct its operation under a legal 

status, 

• Rampant human right abuses during military operations 

as suspected members of GAM were tortured,  

• Based on human right reports in 1999, 

1,321 people were killed,  

1,958 missing people as they were kidnapped, 

3,430 people were tortured, 

128 women were raped, 

597 buildings were torched (Jayanti, 2010; Syawal, 

2015). 

1998-

2000 

Central government 

extended the military 

operation  

• GAM began a sporadic attack on military and police 

posts in Aceh, 

• The conflict situation was even worse due to GAM 

demanding a referendum in late 1999 (GAM took 

opportunity during reform era), 

• In May 2000, central government tried to negotiate with 

GAM to make a peace deal (Jayanti, 2010). 

Reform Era, Democratic governance system (1998- present) 

1998 

Soeharto was toppled  

• Social protest in Jakarta and other cities due to economic 

crises hit the country, 

• Public protest to demand Soeharto to step down. 

• Decentralisation of power,  

• Democratically based decision-making process 

introduced, 

• Freedom of speech (Nurhasanah, 2012). 

BJ. Habibie replaced 

Soeharto 

Negotiation efforts to cease the conflict between central government and GAM 

2001 

Negotiation between 

central government and 

GAM 

• Central government granted special autonomy to Aceh, 

but the conflict persisted. 

2002 

Cessation of Hostility 

Agreement/CoHA 

mediated by HDC 

(Henri Dunant Centre)  

• During the CoHA period both parties agreed to a cease 

fire, but the conflict started again (Hasbullah, 2014). 

2005 

Peace agreement known 

as MoU Helsinki, 

Finland 15 August 2005 

 

• Due to the tragedy of earthquake-tsunami in the 2004 

that killed thousands of people in Aceh, both parties 

agreed to stop the armed conflict in the province by 

signing a peace deal in Helsinki (Syarif, 2016). 

Aceh Government Law 

was a legal document 

produced in MoU 

Helsinki 

• Aceh allowed to establish local parties, 

• Strengthening sharia law and customs (adat), 

• Revitalization of mukim and gampong (village) 

governance levels (Aceh Government, 2006). 

2005-

present 

GAM is changed to 

Aceh Transitional 

Committee  

• Reintegration of GAM and their members has been 

conducted through financial compensations and job 

opportunities, but not equally compensated to all ex-

combatants,  
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• Some articles within the MoU Helsinki such as local 

government symbols and natural resource sharing are not 

yet implemented (Jayanti, 2010), 

• Therefore, with such conditions, past social and arm 

conflicts may resume the in the future (Izzatie, 2011). 

Source:   Hasbullah (2014), Jayanti (2010), Nurhasanah (2012) 

Experience of long history of armed conflicts due to economic injustice coupled with 

poverty has contributed to the province’s vulnerability to both natural hazards and 

potential recurrent of armed conflicts as manmade disasters if socio-economic disparity 

still persists in the province. As a consequence, lack of trust in central and local 

governments among Aceh people continues to challenge governments to engage the 

people in DRM programs including EWSs. 

The next section will describe the governance structure in Aceh focusing on mukim 

(kemukiman) and gampong (village).  

5.3.5 The unique governance structure in Aceh 

Similar to other local government in Indonesia, the highest level of decision making is 

the province then districts and sub-districts, finally down to villages. In Aceh, there is a 

unique layer between the sub-district and village levels known as mukim that is led by an 

Imuem mukims (as illustrated in Figure 5.8) (Aceh Government, 2003). However, many 

sources use the ‘Mukim’ term interchangeably to indicate an area/location and a person, 

so in this section, this term is used interchangeably as well.    

                         

Figure 5.8. Aceh governance structure. Source: Modified from Aceh Government 

(2006)   
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5.3.5.1 Mukim and Gampong (village) in Aceh 

5.3.5.1.1 Mukim 

Historically, the governance of a mukim is a legacy of the Aceh Empire. It was not created 

by the colonial government of the Dutch or the Indonesian Government (Syahbandir, 

2014). The existence of a mukim is closely related to adat and sharia law. 

Three characteristics indicate mukim governance is based on adat and sharia law (Tripa, 

2013). First, mukim and its governance structure need to be based on sharia regulations. 

Derived from Arabic, ‘mukim’ means to live in a certain location. Acehnese people 

translate mukim as a settlement area that consists of several gampongs (villages). Each 

mukim has one mosque which enables males living in several villages in the mukim area 

to perform regular Friday prayers (Syahbandir, 2014; Wardana, 2013). Second, 

management of unowned lands within a certain mukim area is regulated under mukim law. 

Third, community disputes and other social issues in certain mukim and gampong are 

resolved through adat and sharia regulations/practices to promote peace and rebuild post-

conflict harmonisation in community life. 

Both mukim and gampong levels are very integrated and important due to the central 

nature of religious, cultural and adat practices (Putra, 2010). These institutions also have 

important roles in resolving problems in local communities.  

Historically, the position of mukim as a governance level has not always been legally 

acknowledged by the central government due to the goal of arranging governance levels 

throughout Indonesia uniformly (Sudirmanto, 2010). However, the existence of mukim 

has evolved for many decades through a set of periods (as shown in Table 5.8). 

Table 5.8 The Evolution of Mukim Governance in Aceh   

Year Era Legislation The existence of Mukim 

1507-

1595 

Aceh 

Empire 
-- 

• Mukim was formally acknowledged under the 

empire, 

• Mukim played crucial roles in many aspects 

especially in preserving and implementing 

customs and sharia law at gampong level,  

• The governance structure consisted of: 

1. Sultanate (governor) 

2. Ulee Balang (Regent) 

3. Imuem mukim 

4. Keuchik (Syahbandir, 2014). 

1595-

1945 

Dutch and 

Japanese 

colonization 

Regeeringsreglemen 

(RR) 1854 

Mukim was still acknowledged under Dutch and 

Japanese legislation; however, Imuem mukim 
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worked for the benefits of colonialism (Syahbandir, 

2014). 

1945-

1979 

After 

Indonesia’s 

Independence  

Regional Regulation 

No 10/1946 on 

Regional governance 

system 

• Mukim and gampong were recognised,  

• The governance structure consisted of: 

1. Province  

2. Residency (Keresidenan) 

3. Sub-district (Kewedanaan) 

4. Mukim 

5. Gampong (Muzakir & Ibrahim, 2017). 

1979-

1999 

New Order 

Era  

Law No 5/1979 on 

Village law  

• Mukim and gampong were not recognised,  

• New order tended to use governance level 

uniformly entire nation without considering 

Acehnese culture and religion, 

• The governance structure consisted of: 

1. Province (level I) 

2. District (level II) 

3. Sub-district (level III) 

4. Village (Sudirmanto, 2010). 

1999-

present 

The current 

mukim 

condition 

during 

reform era  

Law No 22/1999 on 

Regional government  

Allowing revitalisation of the customs and mukim 

governance.   

Law No 44/1999 on 

conducting special 

regulations in Aceh as 

special region  

Strengthening the mukim governance  

Qanun No 4/2003 on 

mukim governance  
Re-acknowledging mukim as a governance level 

Law No 11/2006 

known as UUPA on 

Aceh governance   

Stipulating the role and functions of Imuem mukim 

(Aceh Goverment, 2003). 

Qanun No 10/2008 on 

Adat association 

Mukim is also recognised as one of the adat 

stakeholder (Aceh Qanun, 2008).     

 Even though many laws were enacted to re-

acknowledge mukim structure in reform eras, the 

implementation of those laws into action is 

inadequate (Sudirmanto, 2010). Consequently, most 

Imuem mukims do not carry out their roles and 

responsibilities as they should (Abda, 2017; Syarif, 

2016; Tripa, 2010). 

As Table 5.8 shows, the existence of mukim as a formal structure is still problematic 

because its status has not been consistently recognized throughout the evolution. The 

structure of mukim governance is described in the following section.   This lack of formal 

recognition given its important role in facilitating problem solving in communities may 

represent a missed opportunity in terms of community engagement solutions in the 

context of EWS and DRM.  

• Mukim governance structure 

In accordance with the Aceh Government Regulations, a mukim has an organisational 

structure to carry out its role and functions which is led by an Imuem mukim (Aceh 
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Goverment, 2003). Today, the Imuem mukim is elected by village chiefs and other adat 

stakeholders at kemukiman level. The elected Imuem mukim is assisted by the Imuem 

chiek (Imam in mosque), Keuchiks (village chiefs), a secretary and adat stakeholders (as 

shown in Figure 5.9). 

 

Figure 5.9. Organisational structure of mukim. Source: Aceh Government (2003)  

• The roles of mukim and adat stakeholders 

According to article 8 Qanun Aceh, Imuem mukim has responsibilities that include: 

- Supporting, mediating and liaising within the community; 

- Implementing adat activities in the community; 

- Resolving community disputes; 

- Assisting local government to enhance the implementation and practice of 

sharia law in social life; 

- Assisting local government to enhance public administration; and 

- Assisting local government to enhance development implementation (Aceh 

Qanun, 2008).  

These stated responsibilities indicate that mukim is a crucial part in the Aceh governance 

system playing a significant role at the grassroots level. In addition, the other important 

divisions within the mukim structure are adat stakeholders. The roles of these 

stakeholders are described in Table 5.9.    
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Table 5.9 Adat Stakeholders and Their Roles in Aceh 

Adat stakeholders Responsibilities 

 

Pawang Gle 

(a person who is responsible for forest) 

 

- Stipulates laws and regulations on forest management 

and conservation, 

- Resolves forest related disputes in the community, 

- Prohibits cutting trees on the top of mountains, slope 

areas, close to rivers (Ferdi, 2012; Khatir, 2014). 

 

Panglima Laot 

(a person who oversees sea) 

 

- Stipulates rules and pantangan (taboos) for catching 

fish at certain times, 

- Resolves conflicts between fishermen based on 

customary laws, 

- Organises gotong royong (mutual work to benefit all) 

with fishermen and other people living in coastal 

areas, 

- Organises meeting on khanduri laot (blessing 

ceremony in a sea shore) (Aceh Qanun, 2008).   

Keujruen Blang 

(a person who oversees food crops, 

irrigation) 

- Decides rice planting seasons, 

- Regulates rice field irrigation channels, 

- Coordinates khanduri blang (blessing ceremony in a 

rice field) with other gampongs, 

- Organises gotong-royong (mutual work to benefit all) 

with local people to clean irrigation arteries, 

- Needs to be knowledgeable about climate and weather 

patterns (Khatir, 2014; Putra, 2010). 

Haria Peukan (a person who is 

responsible for managing traditional 

markets) 

- Stipulates market regulations based on customary 

laws, 

- Organises market cleanliness with shop owners’ 

participation (Aceh Qanun, 2008; Ferdi, 2012). 

Petua Sineubok 

(a person who oversees agricultural 

fields) 

 

- Regulates on agricultural land use based on customary 

laws, 

- Resolves conflict between farmers and organises 

gotong-royong with farmers (Aceh Qanun, 2008; 

Khatir, 2014). 

5.3.5.1.2 Gampong (village) 

The gampong was formed during the Sultan Iskandar Muda Empire (1607- 1636) and it 

represents the lowest governance level in Aceh. A gampong consists of a group of houses 

adjacent to each other. The gampong chief is called Keuchik and is assisted by a 

knowledgeable person in religious matters known as Teungku/Imuem meunasah (Sufi, 

Ali, Dally, & Azwad, 2015).  

Each gampong has a meunasah (community centre) which is the centre for communities 

to conduct their religious and social activities.  The existence of the meunasah describes 

the characteristic of the gampong in Aceh (Nuribadah, 2013; Tripa, 2010). 

The Keuchik is actually a hereditary position (but now the keuchik is elected through a 

village chief election process within a certain village), and so he is familiar with the social 
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and community dynamic within his gampong territory (Sufi et al., 2015). In Aceh 

community, the Keuchik is regarded as “a father”, and teungku meunasah as “a mother” 

since they usually defend and fight for community rights and interests in dealing with 

higher government levels (Tripa, 2015).  

• Gampong governance structure    

Similar to mukim, a gampong also has an organisational structure to carry out its role and 

functions. Keuchik is an executive leader who is assisted by tuha peuet (a group of people 

who are knowledgeable in religion, adat and management), Imuem meunasah, secretary 

and neighbourhood chiefs (Aceh Government, 2003). Tuha peut, as the advisory board 

advises and supervises the Keuchik’s working performance. The organisational structure 

of a gampong is shown in Figure 5.10.  

 

Figure 5.10. Organisational structure of gampong. Source: Aceh Government (2003) 

A gampong also has adat stakeholders including Keujruen blang, Panglima laot, Peutua 

seuneubok, Haria peukan and Pawang gle (Husin & Alvisyahrin, 2014).  

The existence of adat institutions and their stakeholders depends on the geographical 

locations of the gampong (Kurniawan, 2010). For example, gampongs in coastal areas 

only have Panglima laot and no Keujruen blang or Pawang gle.   

• The roles of a Keuchik 

A Keuchik is an executive leader in a gampong who has responsibilities including:  

- Leading the implementation of gampong governance; 

- Assisting the implementation of Islamic sharia practice in the gampong; 

- Maintaining and preserving the adat or customs in gampong; 
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- Fostering and promoting the social economy in the society and preserving the 

environment; 

- Maintaining peace and order in the gampong; and 

- Becoming a judge to resolve community disputes in the gampong (Aceh 

Government, 2003). 

The main strength of the mukim and gampong is that they are closer to the community’s 

real daily life than district and provincial levels where the processes of planning, decision-

making and implementation occur (Aji, 2015; Izzatie, 2011). In addition, gampong and 

mukims are also supported by strong structural schemes, apparatus and councils, which 

enable them to work systematically, but still within the provincial framework considering 

the local adat, values and principles (Aceh Government., 2003; Radhianto, 2015). 

In addition, the mukim and gampong play a major role in preserving and implementing 

adat and sharia in the community. Therefore, understanding the governance system at 

both mukim and gampong (villages) including the roles of adat stakeholders is critical to 

improving community engagement processes in the province.  

5.4 Natural hazards in Aceh 

Aceh is vulnerable to multiple hazards such as earthquake, tsunami and volcanic eruption 

along with multiple hydro-meteorological hazards such as flood, landslide, coastal 

erosion, drought, and cyclone due to its geographic, geologic and demographic conditions 

(Jarwansah, 2012). The province is also vulnerable to social conflict and disease outbreak 

(BNPB, 2016a). This section presents the commonly occurring hazards and disaster 

events in Aceh’s recorded history. 

5.4.1 Earthquake  

Major earthquake events were recorded in 1936, 1983, 1998, 2000, 2004, 2005, 2008, 

2009, 2013, 2016 in Aceh causing thousands of lives to be lost and infrastructure damage 

across many districts. The most affected districts include Banda Aceh, Aceh Besar, Pidie, 

Pidie Jaya, North and South Aceh, Simeulue, Singkil, West and East Aceh, Central Aceh 

and South East Aceh (Aceh Bureau of Statistics, 2017). 

As a seismic-tectonic map shows (Figure 5.11), Aceh is constantly threatened by 

earthquake as the province is close to the Sumatra Subduction Zone and the Sumatran 

Transform Faults (Johar et al., 2013; Syamsidik & Rusydy, 2013).   
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 Figure 5.11. Seismic tectonic map of Aceh. Source: BPBA (2012) 

5.4.2 Tsunami 

Aceh has experienced numerous tsunamis including those recorded in 1797, 1891, 1907 

and 2004. The December 2004 tsunami led to the death of approximately 163,000 people 

and approximately 400,000 displaced people including those who suffered from serious 

and minor injuries. In addition, 517,000 houses, 2,745 worship buildings, 1,151 school 

buildings, and 232 health care facilities including hospitals were damaged across all 23 

districts in Aceh province (BNPB, 2012). 

5.4.3 Flood 

Almost all districts in Aceh are regularly affected by floods; both inundation and flash 

types (BPBA, 2012). Flash floods in October 2005 in Semadam, South East Aceh, 

resulted in 15 deaths and many houses were damaged. In December 2006, a flood hit 

northern and eastern coastal areas killing many people in both areas. Another flash flood 

struck Tangse, Pidie district on March 11, 2011 resulting in dozens of deaths and 

destruction of hundreds of houses (BNPB, 2015a). Inundation and flash floods have been 

most prevalent in Tangse and West Aceh during 2012, 2015 and 2016 (Hanafiah, 2015).   

BPBA data records for 2017 (as shown in Figure 5.12), indicate inundating floods (61 

times) were the second most common extreme event after fires, which were recorded 71 

times (BPBA, 2017a). Landslide and cyclones were the next most common.  
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 Figure 5.12. Aceh and extreme events during 2017. Source: BPBA (2017a) 

5.4.4 Volcanic eruption   

As mentioned in section 5.3.1, Aceh currently has 5 dormant volcanoes. The Center for 

Volcanology and Disaster Mitigation reported that 3 out of the 5 active volcanoes had 

experienced eruptions in historic times: Mount Peut Sagoe in 1919, 1920, 1978 and 1998, 

Mount Burni Telong in 1837, 1839, 1856, 1919 and 1924, and Mount Seulawah Agam in 

1600, 1839 and 1975. No casualties were reported during these volcanic eruptions 

(BPBA, 2012). 

5.4.5 Landslide 

Landslides occur commonly during the wet season in Aceh. The areas that are often 

affected by landslide include Sabang, Subulussalam, Bireuen, Nagan Raya, West Aceh, 

South Aceh, Pidie, North Aceh, Central Aceh, Gayo Lues, Bener Meriah, South East 

Aceh and East Aceh districts. In 2005, after two hours of heavy rain, a landslide hit 

Central Aceh resulting in 2 deaths and the collapse of 20 houses as soil mounds hit 

residential areas (BPBA, 2012).   

During 2015, floods followed by landslides struck Tangse, in Pidie district causing 21 

deaths and displacement of 551 people (Nugroho, 2016). In addition, on 18 occasions 

landslides affected 11 out of 23 districts throughout the province during 2017 (BPBA, 

2017a). West Aceh was the most frequently hit (4 times) followed by Bener Meriah 

district (3 times).  
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5.4.6 Coastal erosion 

Aceh is also vulnerable to land erosion in some coastal districts. Many public facilities 

are damaged as coastal erosion impacts on residential areas (Nugroho, 2016). For 

example, 200 metres of land was eroded during 2012- 2013 in Lapang subdistrict, North 

Aceh. Fifty houses were destroyed, and sea water also intruded on rice fields which led 

to crop failure. In 2014, coastal erosion occurred in Pusong, Langsa district leading to the 

destruction of 7 houses, displacement of 80 people and a threat to one mosque (BNPB, 

2015b). 

5.4.7  Drought 

Several areas are regularly affected by drought including Aceh Besar, Pidie, Pidie Jaya, 

Bireuen, North Aceh, East Aceh, and Aceh Tamiang districts (BNPB, 2016a). Although 

no casualties have been reported due to droughts, crop failures lead to the rising price of 

rice in the market, affecting poor people.  

In 2014, droughts hit North and East Aceh districts causing harvest failure across 

thousands of hectares of rice fields (BNPB, 2015b). Many farmers and their livestock in 

East Aceh district were threatened by starvation. A prolonged drought forced some 

traditional farmers to abandon their fields and change their livelihoods to woodcutters in 

forests (BPBA, 2012). In February 2018, droughts also affected similar sub-districts in 

North Aceh with thousands of hectares of rice fields predicted to fail (Masriadi, 2018).  

5.4.8 Cyclone 

All districts in Aceh have experienced cyclones. In 2009 a cyclone ravaged a number of 

villages in 4 sub-districts in North Aceh. The incident caused 3 injuries and damage to 3 

houses (BNPB, 2014). During 2016, 15 cyclone events affected 8 out of 23 districts in 

Aceh province. South Aceh was the most frequently affected (6 times) by cyclones 

followed by North East Aceh district (3 times) (Aceh Bureau of Statistics, 2017).    

In 2017, the frequency of cyclones increased to 17 times across 12 districts. Aceh Besar 

was the most frequently hit (3 times), while South Aceh, East Aceh, and North Aceh were 

hit 2 times each (BPBA, 2017a).    

5.4.9 Social conflict 

As mentioned in Section 5.3.4, Aceh has a long history of social conflicts. Before the 

GAM organisation emerged, two key conflicts were the Cumbok war (1945-1946) and 

the Darul Islam Movement (1953-1962) (BPBA, 2012). The armed conflict between 
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GAM and the military resulted in 22,353 deaths, 14,932 injuries; and the burning of 

29,376 buildings (Jayanti, 2010). Armed conflict has the potential to re-emerge in the 

future if social issues are not handled appropriately, though a peace deal has been signed 

and remains in place.  

5.4.10 Fire and forest fires 

Based on the BNPB report, 1,196 fires were recorded between 2007 and 2009 in Aceh. 

These occurred in West Aceh, Aceh Jaya, Nagan Raya, Singkil and Central Aceh (BNPB, 

2014). Peatland fires have commonly occurred during land clearing. For example, in 

2009, a fire burnt 500 hectares of forests in West Aceh, forcing 500 people to evacuate 

(BPBA, 2012). 

Fires have also burnt down settlement areas, for example, 28 shops, 12 houses, and 3 

motorbike workshops caught on fire in Sinabang, in 2009. Fires came from residential 

areas (71 times) and from the forest (9 times) during 2017 (as shown in Figure 6.9) 

(BPBA, 2017a). Aceh Besar recorded the highest number of both fires from outside forest 

areas and forest fires with 11 and 3 respectively, followed by West Aceh (11 and 2 times 

respectively) (BPBA, 2017a). 

5.4.11 Disease outbreak  

Outbreaks of communicable and non-communicable diseases have occurred in Aceh over 

the last five years. They include rabies, leprosy, tetanus, chikungunya, measles, diarrhea, 

malaria, Dengue Hemorrhagic Fever (DHF), H1N1 (Mexican Flu), HIV / AIDS and food 

poisonings (BPBA, 2012).  

Data from Aceh Health Office 2015 showed that many districts are prone to diarrheal 

disease especially for young children due to lack of personal hygiene behaviours and 

malnutrition. During 2015, 100,789 people suffered from diarrheal diseases with 45,157 

cases in infants (BPS-Statistics Indonesia, 2017). 

The province experienced an extraordinary occurrence of dengue hemorrhagic fever 

when 1,510 cases were detected, and 6 people killed during 2015. In 2016, the number of 

cases increased to 2,643 with 19 people dying in 2016 (Aceh Bureau of Statistics, 2017; 

Hanif, 2017). This outbreak was still prevalent across 16 districts in Aceh at time of 

writing. There were 174 recent cases in January 2019 with two deaths in Banda Aceh and 

Nagan raya districts (Zulfansyah, 2019). 
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5.5 The impacts of natural hazards in Aceh  

As identified in the previous section, Aceh faces many and various social, geological, 

climatological and hydro-meteorological hazards. The impacts of natural hazards are not 

only human casualties but also economic loss, social impacts and infrastructure and 

environmental damage (Guha-Sapir, Hoyois, & Below, 2015). 

The 2004 earthquake-tsunami was the worst recorded natural hazard in Aceh province. A 

large number of people (about 163,000) were lost lives and over 400,000 were internally 

displaced and injuries during this time (BAPPEDA, 2009), and  the damage to 

infrastructure such as houses, public facilities, roads and worship buildings was also huge 

(BNPB, 2016a). In addition, huge economic losses were recorded due to the 2004 

disaster; the agriculture and fishery sectors accounted for the biggest loss of more than 

5,000 billion rupiahs. These were followed by losses of nearly 3,000 billion rupiah in 

industrial, trade and financial sectors (BAPPENAS, 2005).  

Various natural hazard events have continuously occurred in Aceh since the 2004 event 

leading to serious impacts on population, and infrastructure in the province. Table 5.10 

shows the diversity of consequences of natural hazards on population and damaged 

infrastructure in Aceh between 2004 and 2017. 

Table 5.10 Natural Hazard Events in Aceh Between 2004 and 2017  

Year 
Natural 

hazards 
District Deaths Injuries 

Displaced 

people 

Damaged 

infrastructure 

2017 Flash flood South East  2 83 2,476 298 

2017 Flood South Aceh - - 4,787 128 

2016 Earthquake Pidie Jaya 102 700 3,276 684 

2016 Floods 
West Aceh and 

Aceh Jaya 
- - 49,856 225 

2015 
Flash-flood, 

landslide 
Tangse 21 22 551 75 

2013 Earthquake Bener Meriah 24 210 650 1,500 

2012 Flash-flood Tangse 26 - 125 331 

2011 Flash-flood  Tangse 24 - 222 645 

2010 Earthquake  Central Aceh - 8 453 668 

2010 
Coastal 

erosion 
East Aceh - - 58 7 

2009 Cyclone North Aceh - 3 - 7 

2006 Flash flood 
North and East 

Aceh districts 
38 76 1,446 558 

2005 Flash flood South East  20 75 2,000 102 

2005 Landslide Central Aceh 2 - 355 20 

2004 
Earthquake 

and tsunami 

Most coastal 

areas 

Nearly 

163,000 
400,000 including injuries 21,945 

Source: Modified from BPBA (2016), Hanafiah (2015), Nugroho (2016), BPBA (2017a)         
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According to the Indonesian forum for environment (WALHI) Aceh branch, economic 

losses of 1.5 trillion rupiahs were recorded due to disasters in Aceh during 2017 (WALHI, 

2018). These losses were recorded following 120 natural hazards which hit the province. 

Droughts leading to crop failures represented the highest economic losses (1.1 trillion 

rupiahs). Meanwhile, the lowest economic losses were 2.2 billion rupiahs due to other 

natural hazard events (as shown in Figure 5.13). 

 

Figure 5.13. Economic losses by natural hazards in Aceh during 2017. Source: WALHI 

(2018) 

A large number of international and national humanitarian aid agencies (NGOs), and 

government organisations were involved in rehabilitation and reconstruction efforts 

including disaster management projects during the recovery phase between 2004 and 

2010 (Meirio, 2012; Syamsidik et al., 2015; Willitts-King, 2009). However, only a few 

NGOs have been involved in disaster management programs after 2010 to the present (as 

shown in Appendix I). An explanation of NGO and government projects on disaster relief 

and management activities from 2004 to the present in Aceh is described in Appendix I.     

5.6 The evolution of disaster risk reduction and management in Aceh: regulations 

and institutions  

As previously mentioned, the DRR governance has changed its strategies at local 

government levels including Aceh province following the regulatory and policy changes    

at the central government. Also, the decentralised government system allows Aceh 

government to establish more local regulations on DRR and management approach 

(Lassa et al., 2013). Based on the BNPB regulation no 03/2008 on the establishment of 
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local or provincial disaster management agencies (BPBDs) (as mentioned in Table 5.3), 

Aceh province started to develop its DRR approach through the establishment of several 

local regulations on disaster management, preparedness and EWSs as well as its disaster 

management structure (BPBA, 2012). The progress of relevant regulation establishment 

in Aceh since the 2004 tsunami is provided in Table 5.11.  

Table 5.11  Disaster Management, Preparedness and Early Warning System 

Regulations from 2004 to Present in Aceh  

Year  Regulation number Concerning 

2008 Governor Decree No. 74/2008 
Cash loan implementation for the tsunami affected 

business people 

2010 

Qanun No. 5/2010 Disaster Management in Aceh 

Qanun No. 6/2010 

The Establishment of BPBA (Badan 

Penanggulangan Bencana Aceh/Aceh/Provincial 

Disaster Management Agency) 

Governor Decree No. 43/2010 
Standard Operating Procedures (SOPs) for the 

Tsunami Early Warning System 

Governor Decree No. 48/2010 
Aceh Local Actions Plan for Disaster Risk 

Reduction (2010-2012) 

2011 Governor Decree No. 7/2011 
Roles and Functions of Structural 

Officers at BPBA 

2012 

Governor Decree No.49/2012 
A Guideline for Floods Contingency Plan at 

Prioritized zones in Aceh 

Governor Decree No. 87/2012 
Results of Analysis on Structural and Functional 

Officers at BPBA 

2013  Governor Decree No. 64/2013 

Actions Plan on Rehabilitation and 

Reconstruction after Earthquake in central Aceh 

and Bener Meriah Districts (2013-2015) 

2014  Governor Decree No. 87/2014 
Details of Main Duties and Functions of Steering 

Committee at BPBA 

Source: Rusydy et al. (2017)  

Structurally, as shown in Table 5.11, Aceh also established the District Disaster 

Management Agencies (BPBDs) at its district levels based on qanun no 6/2010 on the 

Provincial/Aceh Disaster Management Agency (BPBA).  The Agency has three divisions 

in relation to the disaster management system. They include the preparedness division, 

logistic and emergency division, and reconstruction & rehabilitation division (BPBA, 

2012). The organisational structure and governance of the agency is shown in Figure 5.14. 

BPBA/BPBD is led by the Kalak, as the executive chief, who works on a daily basis at 

the Disaster Management Agency office. He/she has a provincial/district ranking second 

to governor/regent (Aceh Government, 2010a). The local secretariat or Sekda acts as 

legislative chief in BPBA/BPBD and he/she is posted at the governor/regent’s office. The 
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role of the Sekda is crucial since it has authority to instruct all relevant agencies from 

provincial to village levels to conduct disaster management programs in a coordinated 

manner. It is also authorised to approve budget allocation for all agencies at provincial 

and district levels. 

 

Kalaks at BPBA or BPBDs are responsible for: 

• Developing guidelines on Disaster Management (DM) including disaster 

prevention and preparedness, emergency response, rehabilitation, and 

reconstruction in accordance with local government and national disaster 

management policies; 

• Translating disaster management standardization and requirements into 

legislation; 

• Preparing and developing risk maps on disaster-prone areas as well as 

preparing for disaster management procedures; 

• Conducting disaster management activities in its territory; 
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Figure 5.14 Structure of Aceh disaster management agency. Source: Aceh Qanun 

(2010a) 
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• Reporting disaster management activities to the provincial government 

(governor) monthly in normal conditions, and as frequently as necessary during 

emergency conditions; and 

• Providing accountability for budget use which has been approved by Sekda 

from the Regional Revenue Budget (APBD) (Aceh Qanun, 2010a).  

In addition, BPBA/BPBDs have three major functions: coordination, command and 

implementation. These functions assist the agency to maximise its roles and 

responsibilities, especially in disaster management systems.   

In the case of a disaster, the Aceh government (governor) is responsible for declaring the 

status of an emergency based on a disaster scale.  If the scale is within a district level, it 

will be declared by the regent.  

5.6.1 Early warning system progress in Aceh: infrastructure and capacity building 

5.6.1.1 EWS prior to and after the 2004 IOT: inadequate CE in EWS leading to ineffective 

disaster preparedness to disaster responses  

Before the 2004 IOT, Aceh did not have disaster EWSs in place to alert authorities and 

other relevant actors regarding any catastrophic events (Syamsidik & Rusydy, 2013; UN, 

2006). Prior to the 2004 earthquake (9.1-9.3 RS) in the Indian Ocean, no tsunami alert 

was received by the people in Aceh in advance due to the absence of EWS infrastructure, 

authorised personnel, and other supported facilities (Jafar, 2015).  

At the time, dissemination and communication of warning messages in Aceh was difficult 

because the province was underdeveloped in many sectors including ICT (e.g. 

infrastructure, networks and experts) (Zainal, 2015), and information was strictly 

controlled by the military and police due to the armed conflicts between the GAM and 

military/police that had occurred since 1976 up until this time (as shown in Table 5.7)  

(Hyndman, 2009). For example, during this period, although a few radio stations 

broadcast across some districts, they could not broadcast any information unless it was 

censored by the military. 

During the relief period, the Indonesian military and police coordinated and controlled 

the operations based on the existing Presidential decree no.28/1979 on disaster relief 

efforts, although their personnel and equipment were insufficient in number to respond to 

the such disaster scale because they were also heavily damaged by the tsunami 

(Waizenegger, 2007). This decree authorised that disaster responses especially conflicts, 
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unrests or manmade disasters were controlled and conducted by the military (Willitts-

King, 2009). Further, the military had a greater role than civilian agencies in the post 2004 

disaster response because martial law had not been lifted in the province and this was 

identified as a contributing factor to the poor coordination between relief agencies 

(Waizenegger & Hyndman, 2010).     

Partly due to insufficient warning, the 26 December 2004 disaster was the worst recorded 

natural hazard in the province due to the huge death and injury toll and damage to 

infrastructure (Syamsidik et al., 2015). People were killed not only by collapsed 

buildings, and other infrastructure, but also by the actual tsunami as they were not aware 

of the risk of tsunami hitting their areas, nor were they aware of tsunami behaviour 

(Roper, 2006). For example, many people living in Banda Aceh, Meulaboh and other 

coastal districts ran to the seashore to harvest fish when the sea water receded just before 

the giant wave killed them (Amin, 2013). In contrast, only seven from a population of 

78,000 died in Simeulue Island, Aceh province (Syafwina, 2014). This can partly be 

attributed to the local people having recognised the tsunami (locally known smong) from 

their predecessors since 1907 when a tsunami had hit their island (Syafwina, 2014). 

Hence, this local experience passed down through generations had increased the risk 

knowledge about tsunami contributing to this area’s EWS for earthquakes on the island. 

After the 2004 IOT hit the Aceh province, much improvement has been achieved in 

relation to EWS development in the province. Six of the 23 districts have tsunami 

evacuation buildings and procedures to assist evacuation processes though they are 

different from one district to another (Rusydy et al., 2017). For example, Banda Aceh city 

has better facilities compared to other districts because the city is the provincial capital 

of Aceh, was among the most heavily damaged areas by the tsunami and numerous aid 

agencies focused on its development. The city has six evacuation centres and three main 

evacuation roads from coastal areas leading to evacuation centres. Eight siren towers 

covering most areas of Banda Aceh and 11 earthquake censors were established between 

2013 and 2015. Further, in the same period, a tsunami museum and 85 memorial parks 

that could be used for evacuation centres and disaster risk education were established in 

Banda Aceh and Aceh Besar districts (Rusydy et al., 2017; Oktari et al., 2014).  

To enhance capacity of disaster management that can strengthen disaster preparedness, 

the BNPB now organises disaster preparedness training and coordination meetings 

between the BPBA and other provincial disaster management agencies annually. In 
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addition, BPBA has conducted some EWS-related training activities for other 

involved disaster management actors including communities though these activities 

have been sporadic in some places and have not been sustained due to the completion of 

the project (Oktari et al., 2017; Sakurai et al., 2017). Activities have included:  

• Regular monthly tsunami siren tests aimed to maintain or ensure the sirens 

work properly, familiarise people with the warning sounds, and reduce panic in 

case of tsunami occurs so that the people can respond appropriately (Syamsidik et 

al., 2015). 

• Irregular simulation and drill activities for tsunami, flood and volcanic 

eruption in select districts. For example, earthquake-tsunami drills in West Aceh 

district in June 2015, and in Singkil in May 2016. Volcanic eruptions drill in Bener 

meriah district in May 2017 and floods drill in East Aceh district in April 2015 

(Rusydy et al., 2017).  

• Tsunami drills and evacuation exercises in some schools around Banda Aceh. 

The activities were conducted in select junior high schools under the Disaster 

Preparedness School Program in 2011 and 2012 (Oktari et al., 2017).  

 However, despite this progress, the design and operation of the existing EWS in the 

province is still far from optimal (Muhari & Imamura, 2014; Suppasri et al., 2015). For 

example, two earthquakes (8.5 and 8.0 RSs) in April 2012 provide examples of the 

importance for examining the capacity of BPBA and its pusdalops (Disaster Operation 

Controlling Centre, as shown in Figure 5.14) in EWS operation (Rusydy et al., 2017; 

Suppasri et al., 2015). The pusdalops did not activate the tsunami siren punctually – i.e. 

within the first five minutes after the earthquake (as per the EWS standard operating 

procedure), although the BMKG sent the potential tsunami message to the BPBA. 

Consequently, even though the earthquake did not trigger a tsunami, the population felt 

the tremor and  panicked, causing massive traffic jams that led to difficulties during the 

evacuation process in the capital, Banda Aceh (Afif, 2014; Kristanti & Nasser, 2017). 

Further, during the November 2018 floods, although no casualties were reported, many 

people (over 210) were trapped, stranded and lost their homes and property because they 

did not have sufficient time to evacuate due to the absence of effective dissemination of 

information in advance (Putera, 2018). 
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5.7 Conclusion 

This chapter has described Aceh as the research setting. Since Aceh is a province of 

Indonesia, Indonesia’s profile related to the development of disaster risk reduction and 

management information and natural hazard events was first provided.  

Focusing on Aceh as the study area, this chapter has provided a profile of Aceh including 

its geography, climate and demographic characteristics which include adat and sharia 

practices as well as socio-economic conditions. Its political evolution and the roles of 

mukim, gampong and adat stakeholders have also been described. Then, this chapter has 

described the disaster profile in Aceh: historical data on disasters, natural hazards that 

commonly occur and their impacts on (population, infrastructure and economies), and the 

development of disaster risk reduction and management strategies in the province as a 

result of DRR policy changes at the central government.  

This background information provides knowledge about the condition of Aceh in terms 

of its political position, DRR and management regulations at the central government that 

can influence the local disaster management methods, and community structure based on 

religious/sharia law, adat and languages which may increase or decrease vulnerability to 

disasters. This is also a potential capacity that can be used to enhance CE in the EWS.  

However, based on the literature review conducted for this research setting, although the 

disaster management paradigm has changed from disaster responses to risk reduction 

methods from central to local governments including Aceh, and  a lot of progress has 

been obtained in DRR and management and EWS efforts in Aceh province following the 

2004 IOT, inadequate CE in EWSs continues to contribute to ineffective disaster 

preparedness leading to inappropriate responses in Aceh province.  

The next chapter will describe the research conceptual framework and methodology for 

this study. 
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Chapter 6 Research Conceptual Framework and Methodology 

6.1 Introduction 

Previous chapters have provided a literature review of the concepts of disaster and disaster 

preparedness, EWSs which are an important element within disaster preparedness and 

community engagement, regarded as crucial to achieving effective operation of EWSs. 

However, much research suggests that inadequate CE in EWSs is a barrier to effective 

preparedness in many developed and developing countries including Indonesia (Liu et 

al., 2016; Macherera & Chimbari, 2016; Baudoin et al., 2016; IFRC, 2012; Basher, 2006).  

Aceh, a province in Indonesia is vulnerable to multiple hazards and inadequate 

community engagement in EWSs has led to ineffective preparedness actions to respond 

to natural hazard events in the province (as presented in Chapter 5.6.1.1). 

This chapter presents the research methodology to address the research gap identified in 

the rationale in Chapter 1. First it provides the research conceptual framework, and the 

aim of the research followed by the research and focus questions. Next, it describes the 

research setting, design, data collection and data analysis. Finally, it addresses questions 

of research rigour and ethical issues.  

6.2 Research conceptual framework 

The conceptual framework of this research is based on the critical literature review in 

relation to the four contextual fields outlined in Chapters 2-6. The framework is presented 

in the form of a diagram (Figure 6.1) along with an explanation of the interaction between 

all the contextual fields and issues that underpin the study.  

The top level of the framework indicates each contextual field, beginning with disaster 

preparedness. This is considered to be a critical part of disaster risk reduction since it 

involves anticipating, reducing and preparing for disaster impacts through taking 

appropriate actions in advance (Burke & Kent, 2014; Lakein, 2014; Ofrin & Salunke, 

2006; UNISDR, 2008a). In the literature (de León et al., 2006; Lakein, 2014; Ryabinin, 

2015), the second field of the framework, Early Warning Systems are regarded as a 

crucial element amongst the nine other elements of disaster preparedness since it can 

reduce the death toll, injuries and environmental impacts of natural hazards by providing 

effective information to people at risk. 

Contemporary Early Warning Systems have four important elements: risk knowledge, 

monitoring, dissemination and response (UNISDR, 2006a). Global research suggests that 
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an early warning system requires interlinkage between all elements and engagement with 

the various stakeholders, especially the community at risk since the system will be 

ineffective if those at risk do not respond to warnings appropriately (Basher, 2006; Guru 

& Santha, 2015; IFRC, 2009b, 2012; UN, 2006).  

Hence, Community Engagement (CE) is the focus of the third contextual field. The 

different levels of CE are: inform, consult, involve, collaborate and empower, and in the 

context of EWSs, CE principles of local context, multi-hazards, embracing multiple types 

of knowledge and partnership (Baudoin et al., 2016; Head, 2007; IAP2, 2017) are 

identified. Much literature argues that comprehensive CE in EWSs is essential to 

achieving an effective disaster preparedness and hence appropriate disaster responses  

(Garcia, 2011; Seng, 2012; IFRC, 2009, 2012; UNISDR, 2015b; Wijesinghe, 2014). 

The third row of the framework indicates the knowledge gaps in each contextual field. 

Even though the research reports that one dollar invested in disaster preparedness 

especially in  EWSs can save around seven dollars in economic losses due to negative 

natural hazard impacts, many countries focus on the emergency response and relief 

assistance parts of disaster management (Mechler, 2005, 2016; UNDP, 2012b). The other 

key issue is that although many countries have EWSs in their regions, these systems are 

heavily focused on technology and equipment (Guru & Santha, 2015; IFRC, 2016b; UN, 

2006), and communities are not actively or fully engaged with the system and as a result, 

they are not prepared for an effective response to natural hazard events (Basher, 2006; 

Guru & Santha, 2015; IFRC, 2012). In other words, there is a lack of comprehensive CE 

in EWSs leading to poor disaster preparedness actions to respond to natural hazard events. 

These knowledge gaps from the literature provide the rationale for this research: to 

examine the opportunities and challenges for enhancing CE in EWSs. 

This research is grounded in the context of Aceh, a province of Indonesia which is 

vulnerable to multiple hazards. The reasons for choosing Aceh include its vulnerability 

to various natural hazards and continued examples of affected people and continued 

demonstration of inappropriate responses to natural hazard events such as panic. 

Furthermore, local governments heavily focus on the EWS technology with a lack of CE 

in the EWS. This research aims to analyse the opportunities and challenges for enhancing 

CE in the EWS. 
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Figure 6.1. Conceptual framework for this research 

6.3 Research rationale 

Disasters impact not only on humans but also economies and the environment. Much 

research shows that the number of natural hazards in the future is likely to increase with 

many people vulnerable and with limited capacity to cope with natural hazard events 

(UNISDR, 2006a, 2015b, 2018). Disaster preparedness is important in managing disaster 
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risks as it is a part of the disaster risk reduction that comprehensively assesses hazard, 

risk, vulnerability and capacity so that appropriate responses can be made (Chou et al., 

2015; Lakein, 2014; Ofrin & Salunke, 2006; UNISDR, 2004).   

To increase the effectiveness of disaster preparedness, EWSs should be strengthened as 

they can provide appropriate and useful information to an affected community in order to 

avoid or reduce the potential impacts of natural hazards (IFRC, 2009b; WMO, 2017; Zia 

& Wagner, 2015).  

An EWS should not only include technology aspects but also needs to encompass human 

capacity, including the capacity of the community at risk, to achieve appropriate 

responses in order to save lives, prevent injuries and protect the environment (Basher, 

2006; Guru & Santha, 2015; IFRC, 2008, 2012; Seng, 2012). However, research suggests 

that often an EWS still focuses on infrastructure and technology (Guru & Santha, 2015; 

UN, 2006b) without comprehensively engaging with communities and other stakeholders 

in order to achieve effective EWS operation (Basher, 2006; Kafle, 2017b; Seng, 2012; 

UN, 2006).  

Aceh is vulnerable to numerous hazard threats (Syamsidik et al., 2015; Syamsidik & 

Rusydy, 2013; Yuzal, Kim, Pant, & Yamashita, 2017). Following the 2004 earthquake-

tsunami, the province has made significant progress in disaster preparedness efforts with 

regards to infrastructure development, institutional arrangements for disaster 

management, and capacity building for various stakeholders. Nevertheless, responses to 

natural hazard events in the province are still sub-optimal and some researchers suggest 

that this is because the community is not actively engaged with the design and operation 

of the EWS (Muhari & Imamura, 2014; Oktari et al., 2014; Rusydy et al., 2017; Suppasri 

et al., 2015).  

6.4 Aim and purposes of research 

This research aims to investigate the opportunities and challenges for enhancing 

community engagement in the Early Warning System to improve disaster preparedness 

in Aceh Province. Following this analysis, the research provides recommendations in 

particular for Provincial and District Disaster Management Agency in Pidie (BPBA and 

Pidie BPBD) to facilitate the enhancement of community engagement in the EWS. 
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The specific objectives/purposes of this research are: 

1. To understand the roles of CE in EWSs from the global perspective to improve 

disaster preparedness; 

2. To examine the current EWS, its design and operation and who the 

stakeholders are, as well as their roles in the system in Aceh; 

3. To investigate the current situation in engaging the community through the four 

elements (risk knowledge; monitoring and warning; dissemination and 

communication; and response capability) of EWSs including an assessment of 

the current theoretical principles of CE in EWSs (local context, multi-hazards, 

embrace multiple knowledge types, and partnership); and 

4. To analyse the enabling factors and barriers to engaging with the community 

in the EWS to improve disaster preparedness in Aceh.  

6.5 Research questions 

To achieve the above aim, this research seeks to answer the following research question:  

 

 

 

 

The research question is addressed through answering the four focus questions below: 

1. What community engagement activity is incorporated within the key elements 

of EWSs? 

2. What is the existing EWS governance and structure in Aceh and what are the 

roles of stakeholders? 

3. What is the current community engagement in each EWS element in Aceh? 

4. What are the key enabling factors and  barriers to engaging with community in 

the EWS to improve disaster preparedness  in Aceh?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

The following sections describe the methods used to address the research questions. 

6.6 Research design and methods 

This research adopted a qualitative approach to address the specific purposes of the study. 

Qualitative methods can facilitate a deeper understanding of the opportunities and 

challenges for enhancing community engagement in EWSs, which is multi-disciplinary 

and multi-stakeholder in nature. Using qualitative methods in this research was the best 

approach to answer the research and focus questions, because, as Neuman (2006) states, 

What are the opportunities and challenges for enhancing Community 

Engagement in the Early Warning System (EWS) to improve Disaster 

Preparedness in Aceh? 

 

What are the challenges and opportunities for enhancing Community 

Engagement in Early Warning System (EWS) to improve Disaster 

Preparedness in Aceh? 

 

What are the challenges and opportunities for enhancing Community 

Engagement in Early Warning System (EWS) to improve Disaster 

Preparedness in Aceh? 

 

What are the challenges and opportunities for enhancing Community 

Engagement in Early Warning System (EWS) to improve Disaster 

Preparedness in Aceh? 

 

What are the challenges and opportunities for enhancing Community 

Engagement in Early Warning System (EWS) to improve Disaster 
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the nature of a qualitative method is to allow researchers to discover the authenticity (the 

quality of fairness and honesty) from different versions of truths.  

Several steps were involved in this research. First, we collected data from the global 

literature (grey and peer-reviewed), reports and government regulations as well as 

policies with regards to the functions of EWSs in improving disaster preparedness, the 

current early warning system operation and the roles of relevant stakeholders, including 

communities, the barriers to enhancing CE in EWSs, as well as the needs to enhance CE 

in EWSs, in order to make recommendations on community engagement improvement. 

Second, we collected data from in-depth interviews with policy makers, experts in the 

field, disaster management agency officials, the Agency for Meteorology, Climatology, 

and Geophysics (BMKG) officials, NGOs, the media and respected leaders from 

provincial to village levels. The in-depth interviews were used to identify themes in 

relation to the existing early warning system governance and structure in Aceh and the 

roles of stakeholders in the system, and the current conditions of CE in the EWS, as well 

as key enabling factors and barriers to engaging with the community in the system in the 

province. Third, themes similar to those used for in-depth-interviews were used for focus 

group discussions in order to identify opportunities and challenges for enhancing CE in 

the EWS in Aceh from a community perspective. Thus, the qualitative research method 

using different data collection techniques utilises diverse data to provide a more 

comprehensive understanding of effective strategies for identifying the opportunities and 

challenges for enhancing CE in the EWS and hence allowing for data triangulation.  

To complement this broad approach, questioning about EWSs was focused on the four 

elements of the integrated EWS (UNISDR, 2006a) and assessed against the four 

theoretical principles of CE in EWSs identified in the literature (Baudoin et al., 2016; 

IFRC, 2012; UNISDR, 2006a). Finally, data were analysed using NVivo version 11 

software (QSR Australia, 2016). 

6.7 Study setting: Sukon and Peukan sot villages 

This research was conducted in two villages, Sukon and Peukan sot in the study areas of 

Simpang Tiga sub-district in Pidie district. Topographically, the district consists of 

lowland, coastal, valleys and mountainous areas (Pidie BPBD, 2014a).  

Administratively, Pidie district has 23 sub-districts, 194 mukim, and 731 villages or 

gampongs with 425,974 people. The majority of the people are farmers (Pidie Bureau of 
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Statistics, 2017a). Pidie district is vulnerable to multiple hazards such as floods including 

flash flooding, cyclones, earthquakes, and tsunamis (Pidie BPBD, 2014b).  

Simpang Tiga sub-district has a land area of 55,355 km², and contains 52 

gampongs/villages within 7 mukim. Geographically, the sub-district is bordered by the 

Malacca strait to the North, Kembang Tanjong sub district in the East, Peukan Baro sub-

district in the South and Sigli city in the West (Pidie Bureau of Statistics, 2014). 

The total population in Simpang Tiga sub-district was 21,255 in 2016 (Pidie Profile, 

2016). Based on a disaster risk assessment in 2014, 11 gampongs in the sub-district are 

at high risk of extreme weather, 20 gampongs are at high-risk of storm surge and coastal 

erosion, and all gampongs are at high risk of earthquake and tsunami. In addition, the 

index of human capacity is low compared with other sub districts  (Pidie BPBD, 2014c).          

Within the sub-district, the research focused on two villages: Sukon village and Peukan 

sot village. Sukon village has an area of 184 km², and is 1-2 metres above sea level. The 

village has a population of 348 with 186 males and 162 females. Peukan sot has a land 

area of 110 km², and is 1-2 metres above sea level. It has a population of 509 with 264 

males and 245 females  (Pidie BPBD, 2014b; Pidie Bureau of Statistics, 2016). Both 

villages are at high risk of earthquake, tsunami, flood, and cyclone as they are on the coast 

(as illustrated in Figure 6.2). 

 

Figure 6.2. Study areas, Sukon and Peukan sot villages, Simpang tiga sub-district. 

Source: Pidie BPBD (2014c p.3) 
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The reasons for choosing these villages include: 

1. Sukon village is one of the villages that was heavily devastated in the 2004 

earthquake-tsunami, and since then an evacuation building has been built in the 

village; 

2. Both villages are vulnerable to earthquake and tsunami and are regularly 

impacted by extreme weather such as cyclones and storm surges; and 

3. Sukon village is one of the villages that has implemented the Community 

Based Disaster Risk Management (CBDRM) program supported by IOM and 

BPBD, and data accessibility to this village is relatively high. However, there 

are no CBDRM programs in Peukan sot village though the area has similar 

vulnerability.  

The administrative structure of both villages is shown in Figure 6.3.  

         

Figure 6.3. Sukon and Peukan sot villages within the Aceh governance structure. 

Source: Pidie BPBD (2014c) 

6.8 Data collection and analysis   

6.8.1 Data collection 

The key techniques used to collect data for this study included literature review, semi-

structured in-depth interviews and focus group discussions. These multiple data 

collection techniques (triangulation) were used to improve reliability and validity of this 

research. 

Pidie district 

Sp. Tiga sub-district  

Aceh Province 

Sukon village  Peukan sot village  

Kemukiman 

Village 
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6.8.1.1 Document review 

A literature review is important as it allows the researcher to define the research problem, 

search for a new strategy of enquiry, avoid fruitless approaches, gain methodological 

understandings, provide recommendations for future study, and seek support for 

grounded theory (Randolph, 2009).       

The published literature and international reports (mainly grey literature) such as United 

Nations International Strategy for Disaster Reduction (UNISDR), International 

Federation of Red Cross (IFRC), and International Early Warning Conference (IEWC) 

were reviewed to understand the contexts and approach changes in disaster preparedness, 

early warning systems and community engagement in the system. In addition, press 

releases, web pages, conference papers, journal articles, and published works were 

reviewed in order to develop the concepts of disaster preparedness, early warning systems 

and community engagement in early warning systems. Documents and literature 

reviewed were used to explore the opportunities and challenges for enhancing community 

engagement in early warning systems to improve disaster preparedness from global to 

local (Aceh) perspectives.   

At the provincial level, the documents included local government laws, policies, 

regulations, project documents, newspapers, magazines and other reports at the different 

government levels (province, district, sub-district and village). These documents were 

reviewed in order to understand of the current local status of the EWS including its design, 

operation, and the roles and responsibilities of stakeholders. 

6.8.1.2 Systematic literature review 

‘‘A systematic literature review is a summary and assessment of the state of knowledge 

on a given topic area’’ (Ford & Pearce, 2010, p. 4). It systematizes the state of the art to 

support practice and policy as well as identify gaps and new directions for future research 

efforts (Petticrew & Roberts, 2006). Systematic reviews are able to overcome the author’s 

potential biases and inconsistencies, and manage information overload in order to find 

gaps, and then inform policy makers through providing robust and reliable evidence 

(Norton, 2008).  

The general methodological guidelines set forth for systematic literature reviews 

(Plummer, de Loë, & Armitage, 2012; Pullin & Knight, 2009; Pullin & Stewart, 2006) 

consider four steps: question definition, a search protocol, screened results and analysis 

(Hofmann et al., 2011; Rudel, 2008).  These steps were followed to study the existing 
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EWSs and community engagement within each element of the system that have been 

searched and selected from the scientific literature up to March 2018. Databases used to 

search scientific papers included Scopus, Web of Science, Science Direct and Wiley 

online. In addition to published articles, documents from governments and international 

key agencies such as UN, UNISDR, IFRC, and International Early Warning Conference 

as well as international NGO project reports were explored.   

The inclusion criteria were English language literature within the publication period 

(2008- March 2018) that matched keyword combinations during the searching process. 

The keywords included “Community OR community engagement OR community 

participation OR Community involvement” AND “Early Warning System OR Early 

Warning OR Preparedness OR Risk knowledge OR Prediction OR Monitoring OR 

Dissemination OR Response” AND “Disasters OR Natural hazards”.  

The exclusion criteria were non-English language literature, non-academic journals 

including Wikipedia, personal opinions such as blogs or tweets, and magazines, articles 

or reports written by particular interest group websites. After a full-text review, studies 

were also excluded if they only focused on theoretical early warning system concepts, 

disasters or preparedness that did not focus on early warning system element(s), 

community engagement not in early warning system element(s) for disasters, and 

emergency preparedness and response in health facilities engaging with health 

professionals. The screening process for this review is shown in Figure 6.4.  
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Figure 6.4. Screening process of literature review  

6.8.1.3 In-depth interviews 

The in-depth interview technique is useful for capturing detailed information about a 

person or about the nature of organisations and performance or obtaining information 

about new issues in depth (Campbell, Quincy, Osserman, & Pedersen, 2013). This 

method consists of an intensive interview with individuals or a small number of samples 

(Boyce & Neale, 2006).   

This research relied on in-depth interviews as the main data collection technique. The 

respondents from provincial to village level were interviewed between July and 

December 2017. The list of respondents interviewed is shown in Table 6.1. 

 

Screening 1, n= 2,431 

(Title and abstract) 

Screening 2, n= 240 

(Abstract, headings, 

subheadings for eligibility) 

Full text availability n= 104  

Excluded n= 2,497 

• Only focus on disaster management in laws, business, management, 

architecture (721) 

• Disaster preparedness in health, economics, education, engineering, 

ecology (648) 

• Preparedness to respond to medical emergency in hospitals or health 

care facilities (641)  

• Focus on framework, policies in DM and disaster preparedness (451) 

• Duplicates (36) 

Screening 3, n= 31 

(Full text screening) 

Inclusion criteria:  

• Disasters or disaster preparedness focused on 

any elements of EWSs,  

• EWS on infrastructure, technology involving 

humans, 

• CE in any EWS element, 

• Government, NGO documents or reports on 

CBEWS, CBDRM, CBDP,  

• CE in EWSs within case study reports 

 

Excluded n= 2,191 

• Introducing advanced models of EWSs (906) 

• Introducing EWS framework (612) 

• Discussing EWS infrastructure and technology (663) 

• Duplicates (12)  

Total records n= 4,211 

Records identified through database searches 

n= 4,159 
Records identified through manual search n= 52  

Excluded n= 73 

• Focusing on the important roles of social media e.g. 

Facebooks, Twitters, Google maps, etc. in emergency 

conditions (39) 

• Focusing on assessing risks, vulnerabilities, hazards, 

and capacities of people and other stakeholders to 

natural hazards/disasters (21) 

• The role of disaster relief actors in disaster response 

(13) 
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Table 6.1 List of In-Depth Interviewees 

No Respondents Responsibilities 

Provincial level 

1 
Disaster Management chief (Kalak 

BPBA) 

• BPBA executive chief, posted in disaster 

management office,  

• Coordinates all relevant agencies in DM 

activities at provincial level, 

• Supervises DM activities at provincial 

level. 

2 Provincial Secretariat (Sekda) 

• BPBA legislative chief, posted in 

governor office, 

• Authority for disaster budget allocation 

approval, 

• Coordinates other agencies at provincial 

level. 

3 House Representatives, commission VI Disaster budget monitoring and evaluation 

4 Provincial Planning Agency (BAPPEDA) Disaster budget allocation planning   

5 
Geophysical, Meteorological and 

Climatological Agency (BMKG) 

• Collects data and information for disaster 

risk,  

• Disseminates risk information. 

6 Indonesian Television Station (TVRI) Information broadcasting  

7 Health Crisis office Health crisis management  

8 
IOM (International Organisation of 

Migration) 

Conducts DRR programs  

9 Indonesian Inter-Citizen Radio (RAPI) Disseminates risk information  

10 Provincial Police Command (POLDA) 
Disseminates risk information, and 

response  

11 Provincial Military Command (KODAM) 
Disseminates risk information, and 

response 

12 
Disaster Operation Controlling Centre 

(Pusdalops) in BPBA 

Collects risk data and information and 

disseminates this to other relevant agencies 

including communities  

13 Preparedness Division chief in BPBA 
Conducts disaster preparedness (DP) 

activities  

14 Red Cross (PMI) Conducts DM and preparedness activities 

15 Indonesian Radio Station (RRI) Information broadcasting 

16 METRO TV (private TV Station) Information broadcasting 

17 Search and Rescue (SAR) Searches and rescues victims 

18 
Unsyiah University (Chief of Study 

Program, Disaster Management Faculty) 
Enhances DM through education 

19 The disaster observer Observes DM progress 

District level (Pidie district) 

20 District Secretariat 

• BPBD legislative chief, posted in regent 

office, 

• Authority for disaster budget allocation 

approval,  

• Coordinates other agencies at the district 

level.   
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21 District Planning Agency (BAPPEDA) 
Disaster budget allocation planning at 

district level 

22 
Disaster Management Agency Chief 

(BPBD) 

• BPBD Executive chief, 

• Leads and Supervises DM activities at 

the district level. 

23 Preparedness Division chief in BPBD Conducts DP activities 

24 District Police Command (POLRES) 
Disseminates risk information, and 

response  

25 District Military Command (KODIM) 
Disseminates risk information, and 

response 

26 District Health Office Health crisis management 

27 Social Office Conducts disaster response 

28 Red Cross (PMI) Conducts DM and preparedness activities 

29 Search and Rescue (SAR) Disaster response 

30 Indonesian Inter-Citizen Radio (RAPI) Information broadcasting 

31 House Representatives, commission VI  Disaster budget monitoring and evaluation 

32 Adat Association chief 

Preserves and implements Acehnese adat 

to enhance community engagement or 

participation 

Sub-district level (Simpang Tiga Sub-district) 

33 Sub-district chief (CAMAT) Organises and mobilises community  

34 
Sub-district Military Command 

(KORAMIL) 

Disseminates risk information, and 

response  

35 Sub-district Police Command (POLSEK) 
Disseminates risk information, and 

response 

Kemukiman 

36 Imuem mukim Lancang Preserves and implements adat and sharia 

Gampong Sukon 

37 Village chief (Keuchik) 
• Leads the community in village, 

• Implements adat and sharia.  

Gampong Peukan sot 

38 Village chief (Keuchik) 
• Leads the community in village, 

• Implements adat and sharia. 

Adat stakeholder 

39 Panglima laot  Supervises sea  

Purposive sampling was used as it allows the researcher to obtain information based on 

study needs by selecting appropriate individuals/informants to supply the required 

information (Neuman, 2011). The purposive sampling aimed to obtain all possible 

information from different stakeholders with different perspectives with regards to the 

current EWS structure and governance in Aceh including stakeholders involved in the 

design and operation of the EWS, the current CE in EWS elements and enabling factors 

and barriers to engaging with the community in the EWS.  

As mentioned in Table 6.1, some stakeholders are involved in disaster management 

processes, some directly involved in early warning system operation and others are 
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decision-makers, disaster budget allocation and monitoring officers, from provincial to 

community levels. In addition, an Imuem mukim, village chiefs and Panglima laot were 

also interviewed as they are key leaders, close to the local community and familiar with 

community structure, dynamic and local adat (as explained in Chapter 5.3.5).                           

In order to answer the research question and all focus questions (except for the focus 

question 1, which was answered using a systematic review in chapter 7), the researcher 

adjusted the interview questions for each type of informant. The field interviews included 

asking questions, listening, expressing interest, and recording responses.  

The researcher developed a number of semi-structured questions before conducting 

interviews with the informants. The researcher organised the questions to cover various 

topics on the existing EWS governance and structure in Aceh and the roles of stakeholders 

and the current CE in the EWS, including challenges and needs in order to answer the 

focus questions 2-4. The researcher was assisted by a field assistant, who is a member of 

an administrative staff of a provincial hospital. He also introduced me to the chiefs of 

both villages since he lives close to both villages.  The in-depth interviews were carried 

out between July and December 2017.    

The researcher firstly interviewed the preparedness division chief, who is an acquaintance 

at the Provincial Disaster Management Office. Through his assistance and a letter of 

support from the Griffith University, an interview was obtained with his superior (disaster 

management chief/Kalak/BPBA executive chief), who in turn introduced the Provincial 

Secretariat who is another disaster management chief (BPBA legislative chief). After an 

interview, the provincial secretariat gave a letter of permission to conduct in-depth 

interviews with all listed institutions (as shown in Table 6.1) from provincial down to 

village level. This letter enabled the researcher to conduct an interview with each 

respondent (The letter of permission is attached as Appendix 3).  

The interview process started with introducing myself to the interviewees, and they were 

asked to sign the informed consent sheet before conducting the interview. The duration 

of the interview varied depending on the time available. Normally, it took 20-30 minutes 

with respondents who were directly involved in the EWS design and operation, and 10-

15 minutes with office chiefs and policy makers. The researcher took notes during the 

interviews to note the important information given by respondents during the recording. 

If responses did not answer my intended questions, the questions were paraphrased or 
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modified.  Also, some respondents were called again to clarify the meaning of some 

statements afterward.  

On the Kalak’s suggestions, the Provincial and District Planning Offices and house 

representatives commission VI were added to the list as they are important to this study. 

The Adat Association Office at the district level was also added to complement the in-

depth interviews (as described in Table 6.1).   

6.8.1.4 Focus Group Discussions (FGDs) 

Focus group discussion is also an important data collection technique. It gathers different 

opinions and perspectives from stakeholders with different backgrounds, occupations and 

groups. Discussion in a group enables the participants to express opinions freely. Hence, 

focus group discussions  can enhance the validity and reliability of data collection (King 

et al., 2010).  

The groups consisted of community representatives from both villages who have similar 

experience of natural hazards and natural hazard types. They were chosen on the 

recommendation of village chiefs, and included members of village governance structure, 

villagers who are knowledgeable in adat and sharia, and villagers with different 

occupations. These village representatives are often familiar with community structure, 

adat, strengths and weaknesses relating to human resources, local organisations and other 

technical assistance in both villages. The FGDs were used to collect information from 

different groups in two different villages with different views concerning the existing 

EWS governance, structure and the roles of stakeholders, current CE in EWS elements 

and the potential capacities and challenges to enhance CE in the EWS.  

For each village, FGDs of three community groups (men, women and youth) were 

conducted so that in total, this research conducted six FGDs with approximately 15 people 

per focus group. Groups with different gender and age can provide different views on CE 

in the EWS thus improving the quality of data collection. Before conducting the FGDs, 

with the assistance of the research assistant, the researcher had some meetings with both 

village chiefs, Imams, secretaries and tuha peuet (a group of people who are 

knowledgeable in adat and sharia) to select participants with different backgrounds and 

occupations from the men, women and youth groups. At the same time, the village chiefs 

(Keuchiks) were asked to arrange times to conduct the FGDs.    
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The FGDs with female groups were conducted after the day time prayers, and with male 

groups after evening prayers. Both groups were conducted in meunasah (community 

centres). However, FGDs with youth groups were conducted in the afternoon in a 

traditional coffee shop in front of the meunasah. All FGDs were conducted between 

September and November 2017. 

The FGDs started with introducing myself and outlining the purpose of group discussions 

and requesting the participants to sign informed consent forms. The duration of the FGDs 

was 1-1.5 hours for each group. The researcher translated the questions into the Acehnese 

language for the participants, and simplified some questions when responses did not 

answer the intended questions. The researcher directed the forum by giving equal 

attention and opportunity to all participants to express their opinions so that the discussion 

was not dominated by certain participants. The process was recorded and transcribed as 

well as notes taken. A summary of all data collection methods is provided in Table 6.2.  

Table 6.2 Data Collection Matrix 

Focus questions Methods Sources 
Government 

level  

Informant 

number 

1. What community 

engagement 

activity is 

incorporated 

within the key 

elements of 

EWSs? 

A systematic 

literature 

review 

Global literature & 

international reports 

using library search 

databases (Web of 

Science, Scopus, 

Science direct and 

Wiley online)  

____ ____ 

2. What is the 

existing EWS 

governance and 

structure in Aceh 

and what are the 

roles of 

stakeholders?  

 

3. What is the 

current CE in 

each EWS 

element in Aceh? 

 

 

In-depth 

interview and 

document 

review  

Informants from the 

provincial level and 

government reports, 

laws, by-laws, local 

regulations  

Province 

 

19 

 

In-depth 

interview and 

document 

review  

Informants from the 

district level and 

government reports, 

laws, by-laws, local 

regulations 

District 

 
13 

In-depth 

interview and 

document 

review 

Informants from the 

sub-district level and 

government reports, 

laws, by-laws, local 

regulations  

Sub-district 

 
3 

In-depth 

interview and 

document 

review  

Mukim and 

government reports, 

laws, by-laws, local 

regulations  

Kemukiman 

 

1 
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4. What are the key 

enabling factors 

and barriers to 

engaging with 

community in the 

EWS to improve 

disaster 

preparedness in 

Aceh? 

 

In-depth 

interview, and 

document 

review 

 

Informants from both 

villages:  Sukon & 

Peukan sot village 

chiefs and adat 

stakeholder 

(Panglima laot) and 

village regulations  

Village 3 

  FGDs 

3 groups per village 

(around 10-15 

people/group)  

 

 Village 
6 FGDs 

Total 

39 

informants 

and 6 FGDs 

6.8.2 Data management and analysis  

6.8.2.1 Data management  

Data from semi-structured in-depth interviews and FGDs were recorded using a voice 

recorder and transcribed in a word document file. The interviews were transcribed in the 

Indonesian language but not translated into English because it would be easier for the 

researcher to better understand the context from the original language of the interview, 

and also the translations may slightly change the original meaning. Pertinent quotes were 

translated into English for use in reporting the findings in the thesis.  

The interview and FGD transcripts, field notes and some soft copies of important 

government documents such as local regulations, policies and reports in relation to 

disaster management and preparedness programs or activities and EWS design and its 

operation were managed using NVivo 11 software (QSR International Pty. Ltd., 

Melbourne, Australia, 2016). 

6.8.2.2   Data analysis processes (Thematic analysis)  

The data collection and analysis process for this research was conducted using the 

thematic analysis technique. Thematic analysis is “a method for identifying, analysing 

and reporting patterns (themes) within data” that can also describe various aspects of a 

research topic (Braun & Clarke, 2006, p. 79). The aims for the data analysis process are 

to arrange various data structurally, retrieve specific data and find patterns and meanings 

within the data in order to develop themes (Braun & Clarke, 2006). These themes are 

organised as main themes and sub-themes.  
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For the systematic literature review, each study from the 31 selected documents (as 

indicated in Figure 6.4) was extracted based on author(s), year of publication, research 

site(s), hazard focused (a single hazard or multiple hazards), focus on engaging the 

community with EWS elements (a single element or across the four elements of EWSs). 

Further, themes common to general descriptions of CE in EWSs based on different 

hazards and country regions and types of community engagement activities within each 

element of the system were identified, described and analysed to answer the research 

question.  

For in-depth interviews and FGDs, the codes and themes were constructed based on pre-

defined opportunities and challenges for enhancing CE in the EWS in Aceh. The 

researcher conducted an iterative analysis process by visiting and revisiting the data to 

connect them to emerging themes (Tracy, 2013, p. 184). A summary of data analysis 

processes is presented in Table 6.3.  

Table 6.3 Data Analysis Matrix 

Focus questions Methods Sub-themes Data analysis 

Research question: What are the opportunities and challenges for enhancing Community 

Engagement in the Early Warning System (EWS) to improve Disaster Preparedness in Aceh? 

Theme: Opportunities and challenges for enhancing CE in the EWS to improve disaster 

preparedness in Aceh 

1. What community 

engagement activity is 

incorporated within the 

key elements of EWSs? 

A systematic 

literature 

review 
____ 

Descriptive and 

thematic analyses 

2. What is the existing 

EWS governance and 

structure in Aceh and 

what are the roles of 

stakeholders? 

In-depth 

interview, 

document 

review and 

FGDs 

- The current structure 

and governance of the 

EWS in Aceh, 

- Involved and roles of 

stakeholders in the EWS 

design and operation in 

Aceh. 

Thematic analysis 

3. What is the current CE 

in each EWS element in 

Aceh? 

In-depth 

interview, 

document 

review and 

FGDs 

The current condition of 

CE in each element of the 

EWS in Aceh: risk 

knowledge, monitoring, 

dissemination and 

response capability 

Thematic analysis 

4. What are the key 

enabling factors and 

barriers to engaging with 

community in the EWS 

in Aceh? 

In-depth 

interview, 

document 

review and 

FGDs 

- Potential enabling 

factors for engaging 

with community in the 

EWS in Aceh, 

Thematic analysis 
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- Potential barriers to 

engaging with 

community in the EWS 

in Aceh. 

Three phases for data analysis processes (Braun & Clarke, 2006; Tracy, 2013; Ulin, 

Robinson, & Tolley, 2005) were followed:  

1. Developing an initial coding template 

The initial coding template was based on the stakeholders’ views on the design and 

operation of EWS and CE in the system as well as the opportunities and challenges for 

enhancing CE in the EWS in Aceh as the main themes (Chapter 9 and 10). The 

organisation and classification of transcriptions and field notes were supported by the 

NVivo 11 software (QSR International Pty. Ltd., Melbourne, Australia, 2016). All 

transcripts, field notes and official documents were uploaded into a project document to 

create preliminary tree nodes in the NVivo project file. 

2. Conducting first-cycle coding in each main theme 

Codes were created based on the information about basic activities or processes that were 

related to the initial coding template that had been established in the first phase. In this 

research, codes were created that referred to each focus question. The primary cycle 

coding aimed to capture the facts in the data in enough detail to facilitate the next phase 

of analysis for explaining the research topic (Campbell et al., 2013; Spencer, Ritchie, 

Lewis, & Dillon, 2003). 

3. Conducting second cycle coding through organising and connecting codes into 

potential sub-themes 

In this phase, codes were arranged through systematically grouping some codes into a 

more general code (Campbell et al., 2013; Tracy, 2013), with the aim of understanding 

the pattern of relationships between codes in the data. This critical analysis of 

relationships and trends of the data was then conducted manually by arranging nodes and 

sub-nodes in NVivo and manually colour coding in an excel document and concept 

mapping. In this research, the process of linking and comparing sub-themes was carried 

out through looking at similarities and differences in the codes. Sub-themes were created 

based on the focus questions. The first sub-theme is the existing EWS governance and 

structure in Aceh; the second is the role of stakeholders in the design and operation of the 

EWS in Aceh; the third sub-theme is the current CE in EWS elements in Aceh; the fourth 

is enabling factors for enhancing CE in the EWS; finally, the fifth sub-theme is barriers 



Chapter 6 Research Conceptual Framework and Methodology 

Page 131 of 326 
 

for enhancing CE in the system. All codes were required to fit with these sub-themes 

which then referred to the main theme: opportunities and challenges for enhancing CE in 

the EWS in Aceh.  

6.9 Research rigour  

Any research is required to maintain validity and reliability (Beaglehole, Bonita, & 

Kjellstrom, 1993; Cypress, 2017). Qualitative research tends to focus on quality which 

has the purpose of “generating understanding” (Stenbacka, 2001, p. 551) that can 

facilitate “understanding a situation that would otherwise be enigmatic or confusing” 

(Eisner, 2005, p. 58). The following section will discuss reliability and validity as well as 

the ethical issues for this research and how they were considered.   

6.9.1  Reliability and validity 

6.9.1.1 Reliability (dependability) 

In qualitative research the term “reliability” is commonly used to mean “dependability”. 

Also, in qualitative paradigms, the terms “credibility”, “neutrality” or “confirmability”, 

“consistency” or “dependability” and ‘applicability” or “transferability” are the essential 

criteria for quality (Guba & Lincoln, 1994). These terms are used to examine 

trustworthiness (which is a crucial part in qualitative study) in order to ensure the 

reliability (Cypress, 2017; Hoepfl, 1997).  

Overlapping methods such as focus group discussions in the villages and in-depth 

interviews with various stakeholders from different occupations were applied to improve 

the reliability of this research (Shenton, 2004). Structuring questions based on 

respondents’ roles and responsibilities before conducting in-depth interviews and focus 

group discussions improved reliability in this research.  

This research also conducted “inquiry audits” through discussions with supervisors and 

other peer researchers during data analysis processes in order to enhance dependability or 

consistency (Hoepfl, 1997; Noble & Smith, 2015). The inquiry audit also verified the 

processes and outcomes through re-examining or double checking of raw data, data 

reduction products, and process notes during thematic analysis (Golafshani, 2003).  

In addition, generating audio records during interviews and FGDs maintained 

dependability for this research since the recording (used to develop a transcription), and 

extensive notes facilitated the assessment of the analysis process. 
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6.9.1.2   Validity (credibility/transferability) 

The concept of validity in qualitative research is not a single, fixed or universal concept. 

It is affected by the researcher’s perception of validity in the study and paradigms that are 

chosen. Hence, many researchers have developed the concepts of validity with terms, 

such as, “quality”, “rigor” and “trustworthiness” (Creswell & Miller, 2000; Cypress, 

2017).  

The possible threat to trustworthiness in this study is researcher bias (Padgett, 2012), since 

in a qualitative study, the researcher is part of the research instrument, hence the quality 

of interview and focus group discussions as well as the interpretation depend on the 

researcher (Tracy, 2013). The researcher understood the possibilities of researcher bias 

during the research process, and realised that his familiarity with the research site may 

affect the interpretation of the research based on his own judgement and opinions. As his 

ethnic background is Acehnese, it provided a degree of familiarity with the local 

language, adat and sharia of the study area and this familiarity was increased as his wife 

lives close to the study site. This familiarity helped during the interviews and FGDs where 

interviewees and participants in focus group discussions were interested and enthusiastic 

about answering the questions and explaining their responses. Further, the other possible 

threat is being unrepresentative of interviewees leading to research bias. However, 

purposive sampling and triangulation techniques have been used combined with a 

relatively large number of interviewees (39), from provincial to village level were 

incorporated to reduce this research bias.         

On the other hand, the researcher had never been to either village in the past, so he felt 

like a newcomer to both villages which may have led to research bias since the 

respondents might be hesitant to give truthful answers (Padgett, 2012). However, being 

Acehnese and being able to speak local language could assist in reducing the bias. Also, 

he was accompanied by a research assistant who lives close to the study site who guided 

him around the village areas and introduced him to the village chiefs (Keuchik) and other 

important stakeholders.  

Another way to increase reliability and validity in this research is the use of triangulation 

techniques (Golafshani, 2003; Noble & Smith, 2015). For example, engaging multiple 

methods, such as document reviews, in-depth interviews and focus group discussions led 

to more valid, reliable and richer perceptions of realities. In addition, consultation with 
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supervisors and peer researchers’ interpretations were used to improve the analysis and 

understanding of the perceptions of others at different times or locations (Johnson, 1997). 

6.10 Ethical issues 

This research complied with Griffith University Human Research Ethics processes, 

indicated by obtaining the ethical clearance reference number (GU Ref No: 2017/473) 

(ethics approval sheet is attached in Appendix 2). Ethical issues are a crucial element of 

research in defining the research quality including the publication of the findings 

(Neuman, 2006).   

This research involved maintaining confidentiality and anonymity to address the ethical 

issues. The researcher provided a brief explanation of the study using the Indonesian 

language or Acehnese language as appropriate. The explanation included the purpose of 

the data collection, advantages to institutions and communities, contributions to science, 

the right to have feedback and particular follow-up procedures, as well as voluntarily and 

confidentiality aspects. Also, informed consent sheets were provided to, and signed by, 

each respondent (informed consent sheets for in-depth interviews and focus group 

discussions are attached in Appendices 6 and 7).  

Collected data and information, including the identity of respondents, is kept confidential. 

For the purpose of publication, the information sources and participants’ identity will not 

be disclosed or presented in such a way that respondents can be identified. 

6.11 Conclusion 

This chapter has provided the research methodology for this study including the research 

rationale and conceptual framework, research and focus questions. The research design, 

study setting and data collection as well as analysis processes have been described. The 

final part of this chapter has described the rigour and ethical issues for this research. The 

next chapter is the first of four findings chapters. It will examine global experiences of 

Community Engagement (CE) in disaster Early Warning Systems (EWSs) through a 

systematic review of grey and peer-reviewed literature. 
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Chapter 7 Understanding Community Engagement (CE) in Disaster 

Early Warning Systems (EWSs): A Systematic Review 

7.1 Introduction 

Despite the recognition of the importance of a better understanding of CE across all 

elements of EWSs, little is known regarding CE activities and implementation within 

EWS elements. This chapter1 identifies community engagement across the elements of 

EWSs using a systematic literature review method (as explained in Chapter 6.8.1.2). Also, 

it describes community engagement in EWSs based on various hazards and country 

regions, and types of CE activities reported in each element of the system.           

7.2 Community engagement in EWSs based on various hazards and regions 

Based on the screening process of the literature review shown in Figure 6.4, the final set 

of literature that met the inclusion criteria (n=31) included 16 project reports and 15 peer-

reviewed research papers. Most documents involving the community in EWS design and 

operation were from Low- and Middle-Income Countries, with the highest number (n=16) 

from the Asian region and 8 from the African region. A further 3 each were from Oceania 

and North America (as shown in Figure 7.1).     

This is not surprising as Asia has experienced the highest number of natural hazards in 

terms of frequency and magnitude, most likely due to its size and socio-economic 

vulnerabilities (EM-DAT, 2018). Countries in the Asian and African regions are 

frequently impacted by multiple hazards related to climatological, geophysical, 

hydrological and meteorological threats (EM-DAT, 2017). 

                                                           
1This chapter has been developed into the paper “A systematic review of community engagement (CE) in 

disaster early warning systems (EWSs)” that has been published in the Journal of Progress in Disaster 

Science. The researcher is the first author of the paper.  
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Figure 7.1. Distribution of selected documents on CE in EWSs based on country regions 

(n=31) 

In addition, the majority of these documents (n=24) discuss engaging the community in 

EWSs based on a single hazard rather than general or multiple hazards (as shown in 

Figure 7.2). They focused on engaging communities in risk reduction programs for floods, 

landslides droughts, cyclones and volcanic eruptions. Only 7 documents examined a case 

or setting within a multiple-hazard EWS. 

 

Figure 7.2. Selected documents on CE in EWSs focused on different hazards (n=31) 

However, involving the community in the design and operation of an EWS that utilises a 

multi-hazard approach is important, since it enhances system efficiency when human and 

financial resources are limited. For instance, only one person is needed to monitor 
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indicators for some potential hazards (IFRC, 2012). Additionally, despite hazards 

behaving differently and affecting very different time scales and geographical areas, the 

design and operation of the system is very similar. For instance, the use of staged warning 

levels (e.g. green, yellow, red levels), the process of setting thresholds that trigger action, 

channels or communication instruments used to issue warnings are common to all hazard 

events.  

7.3 Types of CE activities within EWS elements  

Most projects sourced from the grey literature (n=16) reported engagement with the 

community and other stakeholders such as local governments, local organisations and 

disaster management officers across all four elements of EWSs. However, six documents 

reported on engagement of the community but not comprehensively across all four 

elements (as show in Table 7.1). For example a pilot project on the local level risk 

management for floods in Fiji engaged the community in vulnerability and capacity 

assessments and in evacuation drills for floods (UN, 2010a). The community early 

warning system for volcanic eruption project in Comoros, supported by the Comorian 

Red Crescent, engaged the community in participatory risk mapping, dissemination of 

risk information via satellite radio, and training for first aid and evacuation activities. 

However, the communities were not clearly engaged in monitoring activities (Ngokwey, 

2010). The UN Habitat-led project on reducing community vulnerabilities to cyclones in 

Mozambique involved the community in identifying low cost housing materials resistant 

to cyclones and in constructing their houses (Gerando, 2011). The Oxfam-led project on 

droughts in South Africa engaged the community in risk assessment mapping and 

monitoring of food security, rainfall, and community health (Dale, 2012) but they were 

not clearly involved in dissemination and response elements. The RAD (Rapid 

Application Development) project led by De La Salle University in Manila engaged the 

community with technology within the dissemination element of early warning systems 

using social media such as Facebook, Twitter and the Internet (Golnaraghi et al., 2015). 

The International Centre for Integrated Mountain Development (ICIMOD) developed 

community based flood early warning system in Assam, India in 2016 (ICIMOD, 2016). 

That system was people-centred, simple and used low-cost technology. It involved the 

community in developing risk maps and identifying the vulnerable groups. The 

community was introduced to the flood monitoring instrument installed upstream and 

downstream. They were also involved in disseminating flood risk information from 

upstream to the vulnerable communities downstream through text (e.g. SMS), verbal or 
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sound (e.g. siren, telephone, megaphone, or shouting) and visual cues (colour, flag, signs) 

(ICIMOD, 2016). However, the system was heavily dependent on the installed instrument 

upstream to generate flood risk information; had poor quality of telecommunication 

systems and technology; inadequate involvement of all vulnerable groups in the design 

and operation of the instrument e.g. women, low income groups, the disabled, the 

illiterate, the elderly etc.; and lack of integration of indigenous or local knowledge into 

the system (ICIMOD, 2016).  

In relation to the 15 selected peer-reviewed research papers that met inclusion criteria, 14 

of them reported community engagement but not explicitly across all the four elements 

of EWSs. For example, Gonzales, Angelo, Macques-Lim, Ongkingco, and Pineda (2013) 

designed a CBEWS in Leveriza, Manila in which the communities were engaged to use 

technologies like cellular phones, computers and internet connection. The system focused 

on the dissemination element using some features such as short messaging services, 

Google Maps, Wiki pages and the generation of reports. In a project in California, 

Chandra et al. (2015) established a table top exercise through the Los Angeles County 

Community Disaster Resilience program. It aimed to increase community resilience to 

heatwaves in Los Angeles, through involving community and other stakeholders such as 

government officers, disaster response staff and volunteers. The exercise mainly involved 

stakeholders in the response element of the EWS. Similarly, Flint and Stevenson (2010) 

reported that the local community in the state of Illinois was involved in emergency 

responses (e.g. fire safety, disaster medical operations, search and rescue operations, 

simulations and drills)  through the CERT program. Paul (2012) reported that local 

communities in coastal areas in Bangladesh were involved in dissemination cyclone 

warnings using megaphones, handheld bullhorns, bicycle-mounted loudspeakers, and 

house-to-house contacts. However, in the 2007 cyclone Sidr, the majority of local 

communities were reluctant to evacuate to shelters because the evacuation shelters were 

far from their areas, the local communities especially the elderly and the illiterate did not 

trust the warnings (Paul, 2012). In this respect, engaging all vulnerable groups across the 

four EWS elements through early actions (as mentioned in Table 3.2, Chapter 3.3.4) can 

enhance community trust and assess the needs of communities for cyclone preparedness 

actions including the appropriate construction of shelter sites. Further, Fakhruddin, 

Kawasaki, and Babel (2015) reported CE activities in the flood EWS among farmers in 

Kaijuri Union, Bangladesh. The farmers were involved in drawing flood risk maps. The 

farmers used their local knowledge to predict rainfall by observing wind direction and 
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clouds, and they usually received flood risk information via radios and televisions. Perez 

(2008) describes a CBFEWS program (supported by the PAGASA) to reduce flood risks 

to communities in Bulacan, Philippines. The program was implemented by a local 

government unit and supported by the Flood Forecasting Branch, and other institutions. 

It aimed to increase local community capacities in receiving and disseminating risk 

information between community and authorities in order to enhance flood resilience. The 

local community was trained by local government officers and local NGOs to monitor 

water levels at monitoring stations using communication tools such as satellite phones 

and handy talkies. Thus, this CBFEWS program involved community across monitoring, 

and dissemination elements. Liu et al. (2016) designed a community-based disaster 

management (CBDRM) program (supported by local government) to enhance community 

resilience to landslides in Wanzhou district, China. The local community was trained to 

use steel piles, convergence meters and smart phones to monitor landslides. The 

monitoring data (land deformation description pictures) were sent to local governments 

using cell phones. The framework engaged the local community via the monitoring and 

dissemination elements.  

The examples of CE activities in the risk knowledge element using different methods 

included community engagement in risk assessment and adaptation strategies through 

community participation to reduce their vulnerabilities to coastal hazards in Matlab, 

Bangladesh (Islam & Malak, 2013). In this research the SMUG (Seriousness, 

Manageability, Urgency, and Growth) model was used to analyse the community risk and 

adaptation strategies, engaging the local community in the risk knowledge element of the 

EWS. Also, in Samoa Daly, Poutasi, Nelson, and Kohlhase (2010) described community 

participation in the Coastal Infrastructure Management Project (CIMP) to reduce Samoa’s 

coastal infrastructure vulnerabilities. The local community was involved in drawing risk 

and hazard maps during a village consultation. Similarly, Haworth (2016) presented 

community engagement in hazard mappings for bushfires in Tasmania, Australia, through 

the Volunteered Geographic Information program created by private citizens. The 

involved community identified the strengths and weaknesses between manual or paper 

mapping and digital mappings. Inadequate CE in monitoring, dissemination and response 

elements was explicitly identified in this paper. Furthermore,  research in the Alpine 

region of Switzerland by Reichel and Frömming (2014) presented community 

engagement through participatory (GIS) mapping on hazard risks (organised by the local 
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government) using cartographic papers combined with multimedia mapping to reduce 

climate-related risks in that region.  

Other community engagement activities in EWSs were reported in three case studies in 

Sri Lanka, Kenya and Hawai’i (Baudoin et al., 2016). In the first case study on landslide 

risk mitigation funded by UNDP in Matale district, Sri Lanka, communities were engaged 

in risk detection for flooding using simple fiberglass rain gauges. The community were 

also involved in education programs and training on search and rescue activities, and 

evacuation drills for floods (Wijesinghe, 2014). In the second report on floods in Kenya 

(supported by Kenyan DRR initiative), the local community was most engaged in the 

dissemination element. For example, urban communities in Nairobi were engaged in 

receiving and sending disaster risk information using various channels such as mobile 

phones, the internet, radios and TV. In rural locations, communities received and sent 

information through radios and mobile phones. The third case study, implemented by 

Disaster Resilience Committees to reduce harm from tsunami and flashfloods in Hawaii, 

involved CE in both the risk knowledge and response elements. For example, the 

community was engaged in participatory hazard and risk mappings using a GIS system 

and paper-based mapping. The community was also engaged in training activities to 

prepare food stocks, water supplies, social support, and access to safe spaces for 

evacuation. Another case study conducted by Mustafa et al. (2015) in Pakistan reported 

a lack of gender involvement especially women in the four elements of flood EWS design 

and operation in Lai Basin rivers, Pakistan. According to female participants of FGDs in 

this case study, only some women with their own initiative monitor water levels in rivers. 

However, they were not able to receive official warning messages from the government 

due to language barriers nor respond to warning messages directly because they needed 

to obtain permission from males/their husbands. The flood EWS was also reported as a 

techno-centric EWS operation with lack of integration of multiple knowledge types into 

the system. This research highlights the necessity for local governments, disaster 

management actors, respected or religious leaders and other relevant stakeholders to 

consider the involvement of women in EWS design and operation in order to reduce their 

vulnerability to floods. Ardalan et al. (2009) reported another case study on inadequate 

engaging the community in the EWS for flash-floods in Iran. Some communities were 

involved in monitoring rainfall and river water levels using an automatic rain gauge 

technology at rain gauge stations. However, there was a failure to explore whether local 

knowledge could be integrated into the technology implementation. Also, other local 
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communities were not familiar with flood risk maps, they only received flood risk 

information via radios or televisions and the community was not routinely engaged with 

flood drills.  

Interestingly, only one of  the 15 peer-reviewed research papers (Gautam & Phaiju, 2013) 

was designed to engage the community throughout all four elements of EWS design and 

operation (Gautam & Phaiju, 2013). The paper presented the applicability and 

effectiveness of the community-based approach to flood early warning in the West Rapti 

River basin, Nepal. The engagement of the community in the flood early warning system 

considered communities as an integral part and involved them in risk assessment, hazard 

prediction, communication, dissemination and immediate response activities in a 

participatory method. Communities were involved in problem identification, activities 

and the design of the action plan. Elderly people, women, children, youth, disabled people 

and marginalized groups were included. The system successfully developed a linkage 

between the upstream stations and downstream communities. It established a network 

including the District Disaster Relief Committee, local disaster management committees, 

local NGOs, local media and the flood forecasting stations. The effective disaster 

response of local communities was also strengthened through simulation and drills. The 

paper focused on a single hazard (floods) and the success of the system was supported by 

external and local implementers.  

A summary of CE in EWSs reported within the selected papers and documents is shown 

in Table 7.1.  

Table 7.1 Summary of Selected Documents on Engaging Community within Different 

Elements of EWSs (n=31) 

Author(s) Year Research sites Hazard 

Focus on EWS elements 

Risk 

know 

ledge 

Monito

ring 

Disse

mina

tion 

Respo

nse 

Haworth, B. 2016 
Tasmania, 

Australia 
Bushfires √    

Daly et al. 2010 Samoa 
Coastal 

hazards 
√    

Islam, M.N., Malak, 

M.A. 
2013 Bangladesh 

Coastal 

hazards 
√    

Reichel, C., Frömming, 

U.U.  
2014 Switzerland 

General 

hazards 
√    

Chandra et al. 2015 USA Heatwaves    √ 

Flint, C.G., Stevenson, 

J. 
2010 USA 

General 

hazards  
   √ 

Paul, B.K. 2012 Bangladesh Cyclones   √  

De La Salle University 

Manila 
2012 Philippines 

General 

hazards 
  √  
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Gonzales et al. 2013 
Barangay, 

Philippines, 

General 

hazards 
  √  

Baudoin et al. 

 

2016 

 

Kenya Floods   √  

Sri Lanka Landslides  √  √ 

Hawaii 
Coastal 

hazards 
√   √ 

Mustafa et al. 2015 Pakistan Floods   √   

Ardalan et al. 2009 Iran Flash floods  √   

Perez, R.T. 2008 
Bulacan, 

Philippines 
Floods  √ √  

Oxfam 2012 South Africa Droughts √ √   

UNDP Pacific centre 2012 Fiji Floods √   √ 

Liu et al. 2016 China Landslides  √ √  

UN Habitat 2010 Mozambique Cyclones √   √ 

Fakhruddin et al. 2015 Bangladesh Floods √ √   

Comorian Red 

Crescent and the 

French Red Cross 

2013 Comoros 
Volcanic 

eruptions 
√  √ √ 

International Centre for 

Integrated Mountain 

Development 

(ICIMOD) 

2016 India Floods √ √ √  

Gautam, D. K., 

Phaiju, A. G. 
2013 Nepal Floods √ √ √ √ 

Save the children 2011 Ethiopia Droughts √ √ √ √ 

Mercy Corp 2010 Nepal Floods √ √ √ √ 

Asian Disaster 

Preparedness Centre 

(ADPC) 

2008 Philippines Floods √ √ √ √ 

World Vision 2015 South Africa 
Floods and 

landslides 
√ √ √ √ 

Centre for International 

Studies and 

Cooperation (CECI) 

2011 Vietnam Floods √ √ √ √ 

Christian Aid 2010 Malawi Floods √ √ √ √ 

CARE 2010 Madagascar Cyclones √ √ √ √ 

Oxfam 2008 Java, Indonesia 
Volcanic 

eruptions 
√ √ √ √ 

ADPC & PROMISE 2011 
Jakarta, 

Indonesia 
Floods √ √ √ √ 

Cruz Vermelha de 

Moçambique (CVM) 
2008 Mozambique Floods √ √ √ √ 

Total     22 19 19 18 

Analysis from these findings indicate that the extent of community involvement was not 

always reported in all four elements of EWSs. Most selected documents involved the 

community in a particular element of EWSs on their focused hazards. This could be 

largely attributed to projects that tend to meet the objectivities of support agencies. As 

Radice and Tekle (2011) commented, many government or NGO-led projects on 

CBDRM and CBEWS programs are aimed at assisting governments and donors and do 

not sufficiently assess needs of vulnerable people in relation to hazards. As a result, these 

people may continue without effective adaptation strategies and coping mechanisms and 
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remain vulnerable to the same hazards. In this context, institutionalising the concept of 

CE in EWSs in governments, NGOs, and other relevant agencies through their policies, 

regulations, planning and program implementation is critical to effective disaster 

management. 

In addition, in the findings identified from 31 documents, communities were mainly 

engaged in the risk knowledge element (n=22) in both types of documents (i.e. peer-

reviewed papers and grey literature from project reports) (as shown in Figure 7.3), 

followed by monitoring, and dissemination and communication elements (n=19 

respectively), as well as the response element of the system (n=18). 

 

Figure 7.3. Different document sources focused on CE in different elements of EWSs 

(n=31) 

Table 7.2 shows the most common CE activities across the four EWS elements. In the 

risk knowledge element, communities were most routinely engaged in manual drawing 

of risk and hazard maps on simple or cartographic papers or boards. They also participated 

in hazard mapping with a combination of paper and digital based maps. However, 

understanding the characteristics of risks is crucial since risk is dynamic and ever-

changing in the process of interaction between hazards and vulnerability conditions 

(Golnaraghi et al., 2015). Thus, a continual process to understand the changing nature of 

both hazards and vulnerabilities is important to risk knowledge assessment and the 

process should not end with the production of risk and hazard maps. 

Within the monitoring element, communities were engaged in using rain gauges, both 

upstream and downstream, to monitor floods and landslides. They were also involved in 

monitoring human health, especially old people’s and children’s, during droughts. 

Beyond these physical monitoring activities, combining traditional/indigenous methods 

with scientific knowledge within the community needs to be better explored and 

integrated into EWS design and operation (as mentioned in Chapter 4.8). For example, in 
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Mozambique, downstream communities watch the colour of the river water and the size 

and type of debris floating down to judge the magnitude of a potential flood (Howell, 

2003). This traditional knowledge is very useful in remote areas which do not have access 

to meteorological methods of forecasting. Thus, it could be considered for other similar 

rural communities. Further, for different slow onset hazards such as droughts, community 

monitoring is critical in preparing for an effective response (IFRC, 2009b). For these 

types of hazards, the affected communities should be able to recognise the signs of 

drought (e.g. food and clean water shortages, or some diseases associated with droughts) 

earlier than the authorities. 

Communities are often engaged in some form of dissemination and communication, in 

both one-way and two-way processes. For example, two-way communication occurred 

between certain community groups (registered, trained, or subscribers to the system) and 

authorities. These groups used ICTs such as mobile phones, Facebook, Google maps and 

Twitter to disseminate and receive warning messages. These two-way communication 

processes usually occur immediately before a disaster to identify readiness to take 

appropriate action and during emergency relief efforts to assess need and provide 

assistance. Other community groups received risk information via one-way 

communication (radios or televisions), especially those living in remote locations. 

However, other vulnerable groups in those locations such as the disabled, illiterate or old 

people may not receive information via electronic media. Thus, building two-way 

communication flows between two groups (urban-rural communities) and authorities is 

essential to achieve an effective warning dissemination process (Guru & Santha, 2015).    

In this context, the role of social networks and traditional institutions and systems (for 

example, key leaders, or respected persons) in remote areas can be critical to maintaining 

the top-down and bottom-up information flows.  

In the response element, communities were often involved in disaster evacuation drills, 

search and rescue exercises, first aid care training, and preparing foods and other basic 

needs for emergency situations (Chandra et al., 2015; Haworth, 2016).  
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Table 7.2 Summary of Reported CE Activities in EWS Elements (n=31) 

CE activities in EWS Elements 

Risk knowledge Monitoring 

Dissemination 

and 

communication 

Response 

• Community involved 

in drawing risk and 

hazard maps using 

simple methods (e.g. 

papers or boards) and 

combination with 

digital mapping,  

• Community 

participated in making 

colour coded hazard 

signboards, 

• Community engaged 

in exploring 

adaptation strategies 

to cope with 

environmental 

changes, and hazard 

risks through a village 

consultation, 

• Community engaged 

in disaster awareness 

raising through 

campaigns, local 

songs, poems and 

proverbs. 

• Community was 

trained to use steel 

piles, convergence 

meters and smart 

phones to monitor 

landslides, 

• Community 

involved in 

monitoring rains 

using fibre glass 

rain gauges and 

floods using 

upstream and 

downstream 

painted gauges, 

• Community 

involved in 

monitoring animal 

health, human 

health (malnourish-

ment), rainfall, and 

crop pests. 

• Two-way 

communication 

between trained 

community, 

subscribers, 

registered 

communities and 

authorities using 

communication 

technology such 

as smartphones, 

internet, wireless 

radio, Google 

maps, SMS, 

Twitters, or 

Facebook,  

• One-way 

dissemination 

using electronic 

media such as 

radio or TV.  

 

• Experts and 

communities 

involved in table 

top exercise,  

• Community 

involved in 

evacuation drills, 

• Community 

trained in stocking 

foods and planting 

crops based on 

appropriate 

seasons, 

• Community 

trained in first aid 

care, and basic life 

support. 

 

Such activities usually facilitate the engagement of the community to prepare for their 

response to emergency conditions. However, community engagement in EWSs should be 

active in normal times, not just during emergencies, as it allows for communities to 

observe the benefits of the system and be able to collect, analyse and disseminate the 

information and offer their feedback for improvement  (IFRC, 2009b; Radice & Tekle, 

2011).  

7.4 Challenges for CE in EWSs  

Review findings identified numerous challenges for engaging the community in EWSs. 

They included inadequate sustainability of engaging the community in the design and 

operation of the system due to insufficiency of funds, or lack of technical assistance and 

human resources (experts) when supporting agencies terminate their projects (Rahman, 

2008; Wijesinghe, 2014). This reinforces that work needs to be done to incorporate such 

actions into formal institutional and legal frameworks as government policy in order to 
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continue to improve EWSs and disaster preparedness (Rahman, 2008). In this respect, the 

political will of local governments and other involved actors including the community to 

continue improving the system is essential.  

The other challenge to sustainability of engaging the community cited by project 

implementers is inadequate Standard Operation Procedures (SOPs) for the process of 

implementing CE in EWSs. In the findings, only Mercy Corp and Practical Action have 

comprehensive and simple guidelines for CE in EWS projects. Thus, it is important to 

develop standard guidelines for engaging the community in EWS project implementation. 

FARM Africa’s manual guidelines on establishing community-managed disaster risk 

reduction in South Omo pastoralist areas provide a comprehensive, well-structured model 

of engaging the community in EWS projects (Jackson, 2010). 

Unfortunately, most community engagement activities identified in the findings were not 

readily identified as being linked/integrated into the government EWSs. The government 

EWS is often standalone, with the activities at community level not connected or 

channeled to the government system. This is similar to what has been reported by Shrestha 

et al. (2014) in Nepal, even though a majority of organisations engaged the community 

in response capacity building activities, these activities were not systematic and generally 

not directly linked to formal EWSs. According to IFRC (2008), ideal community 

engagement activities need to be supported by district or provincial or even national early 

warning systems since the community may not have adequate resources to respond to all 

types of natural hazards at the local level. In this situation, the community can inform the 

government authorities in order to obtain assistance. Therefore, all CE activities within 

all the four EWS elements need to be better integrated with formal government EWSs so 

that authorities or other involved actors including the community understand their roles 

and responsibilities within the system and are more motivated to ensure community 

engagement is resourced and sustained.  

The absence of integration of indigenous or traditional knowledge into scientific 

knowledge across all four elements is another challenge for engaging the community in 

EWSs in the reported studies. As mentioned by Tran et al. (2009), the effectiveness of 

CE in EWS design and operation needs to embrace multiple knowledge types including 

transferred, experiential and scientific or empirical knowledge in order to ensure the 

effectiveness of the system.    
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Another important challenge is lack of involvement of all vulnerable groups within the 

design and operation of EWSs. As pointed out by Kafle (2017b), CE in EWSs requires 

four essential aspects: effectiveness, efficiency, equity and legitimacy. Thus, the system 

should be gender-sensitive, disability- and elderly-friendly, and should be able to address 

the needs and concerns of all vulnerable groups at the community level. Further, 

inadequate gender balance, i.e. involvement of women, across the four elements of early 

warning systems makes them more vulnerable to natural hazard events in many countries. 

The study conducted by Shrestha et al. (2014), published by ICIMOD in Nepal in 2014 

observed that none of the organisations conducted comprehensive hazard and 

vulnerability assessments with adequate emphasis on traditional knowledge of women 

and their perceptions. Only four of nine organisations that were involved in flood 

monitoring and warning services engaged women’s groups and individuals to conduct 

hazard monitoring. Dissemination of flood warning information via radios and mobile 

phones did not ensure the messages were received by women and girls. Even though some 

organisations had established women’s groups and involved women and girls in early 

warning systems, the messages and dissemination methods were not gender sensitive. 

Although women play a significant role in responding to natural hazards and are able to 

manage, adapt, and withstand the impact of natural hazards, they are not commonly 

involved in the EWS response processes. 

7.5 Conclusion 

This chapter has presented the findings of a systematic literature review on 31 documents 

that met the inclusion criteria. Most documents were from developing countries which 

reported on engaging the community in the design and operation of early warning systems 

focusing on a single hazard especially for floods, landslides, droughts, cyclones, and 

volcanic eruptions. The extent of community involvement was not always reported in all four 

elements of EWSs (rarely all four in one study), with the risk knowledge element of the 

system being the most commonly reported community engagement activity. 

Various key challenges for engaging the community in the design and operation of EWSs 

have been identified. For example, sustainability of community engagement in EWSs is 

challenging due to the lack of technical, financial and human resources when support 

agencies (NGOs) finish their projects. Related to this, a common issue is a lack of 

standard operating procedures for engaging the community in EWSs, as well as a lack of 

linkage between CE activities and formalised government EWSs. Further, the findings 
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indicate that there is inadequate integration of local or indigenous and scientific 

knowledge into EWSs, and vulnerable groups are not routinely engaged in the system.  

The next chapter will provide detailed community profiles of the villages (Sukon and 

Peukan sot) within Pidie district where this research was undertaken.  It examines the 

demography, socioeconomic conditions and governance of these communities as they 

pertain to disaster management and early warning systems based on data collected 

specifically for this research. 
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Chapter 8 Community Profiles of the Two Case Villages: Sukon and 

Peukan Sot  

8.1      Introduction  

Chapter 5.3 described Aceh province as a research setting in general terms and Chapter 

6.7 further described Sukon and Peukan sot villages to provide background for this 

research.  

This findings chapter presents more detailed geographical, infrastructure, demographical 

and socioeconomic information on Pidie district and both case villages, gathered during 

the time spent in these villages for the field component of this research.  The current 

conditions of mukim and village governance structures, and adat stakeholders in these 

villages are also described. It then provides information on natural hazard risk, and past 

natural hazard events as well as their impact on people, infrastructure and the economy. 

Further, it briefly provides disaster governance arrangements and disaster management 

activities in both villages.        

8.2 Pidie district 

8.2.1 Geographical and climate conditions 

Pidie district includes a coastline situated between 04.3°- 04.6° North latitude and 95.75°- 

96.20° East longitude with an average altitude of 0.8-100 meters above sea level (as 

shown in Figure 8.1). The district is bordered by the Malacca Strait to the North and East, 

East and Jaya Aceh districts  in the South, Aceh Besar in the West and Pidie Jaya in the 

East (Pidie Bureau of Statistics, 2017a). 

Pidie district has an area of 3,562.14 km², with highland, lowland and coastal areas. The 

district has one dormant volcano, Mount Peut Sagoe which is in Tangse sub-district. 

Administratively, Pidie has 23 sub-districts, 94 mukims and 731 gampong/villages (Pidie 

Profile, 2016). 

 

 

 

 

 



Chapter 8 Community Profiles of the Two Case Villages: Sukon and Peukan sot 

Page 150 of 326 

 

 

Figure 8.1. Pidie district and its sub-districts. Source: Amanah (2016) 

Pidie has wet and dry seasons. November and December have the highest average number 

of rainy days while June has the lowest based on 5-year records from 2012 to 2016. Due 

to a high precipitation rate in November and December, many sub-districts are regularly 

affected by floods and landslides (Pidie BPBD, 2014a). 

8.2.2 Road, transport and communication infrastructure  

Road conditions across parts of Pidie district especially those that connect to remote or 

mountainous areas are poor. Of the total 1, 015 km, only 573.16 km of the roads in the 

district are asphalted, 285.5 km are gravel and the rest (156.3 km) are unpaved (Pidie 

Bureau of Statistics, 2017a). Of the total paved roads, only 51.53% are in good condition, 

with 35.24% classified as heavily damaged and the remaining 13.23%  moderately 

damaged (Pidie Bureau of Statistics, 2017a). The types of transport that are commonly 

used by people in Pidie include motorcycles, cars, public buses and engine rickshaws 

(Pidie Bureau Statistics, 2017b).  

According to the Pidie Bureau of Statistics and Pidie Profile documents reviewed in 

November 2017, people in Pidie commonly accessed information via various 

communication technologies including internet (websites, Facebook, WhatsApp, and 

LINE), electronic media (cellular phones, radios and televisions) and printed media such 

as local newspapers. According to Pidie Bureau of Statistics (2017b), cellular phones are 

the most commonly used communication devices (49.04%), followed by televisions, 

radios, and newspapers (31.60%) and social media (19.36%). Based on the 2016 

household survey results in Sp. Tiga subdistrict (where this research was conducted), 

there were 3,461 televisions, 1,387 radios and 10 line telephones in the subdistrict (Pidie 

Bureau of Statistics, 2016).    

Malacca strait 

Malacca strait 
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However, although many people in Pidie can quickly receive and access information via 

internet and electronic media, frequent blackouts affect information accessibility 

throughout the district. Based on the researcher’s observation, power interruptions occur 

every day not only in Pidie but throughout Aceh province. According to provincial 

electricity utility staff, Aceh still has problems with power cuts due to inadequate power 

supply received from Sumatra regional generators. As a result, the provincial electricity 

utility has scheduled rotating interruptions to supply power to all 23 districts in Aceh 

(Nashruddin, 2017). In addition, weak signal, and limited Internet and cell phone 

coverage affect the dissemination of information throughout the 23 districts. Coverage is 

even worse in remote and mountainous areas.  

8.2.3 Demographic conditions 

In 2016, the total population in Pidie district was 425,974 with 49.7% males. The number 

of disabilities in the district was relatively high (3,319) with 177 of them were from Sp. 

Tiga sub-district (research site) (Pidie Bureau of Statistics, 2017a). The average 

population density is 118/km² but this is quite variable across its 23 sub-districts (Pidie 

Bureau of Statistics, 2017a). The highest population density is in Sigli city, with 2,145 

people/km² and the lowest is in Geumpang and Mane sub-districts with 11 people/km².  

Furthermore, based on data gathered in 2017, the 15 – 64 years old age group represents 

the highest percentage of people in Pidie, with female numbers (64.93%) higher than 

males (63.87). Meanwhile, the 0 - 14 years old age group accounts for the second highest 

percentage of people, with 31.45% of males and 28.30% of females. 11.44% of the total 

population in the district are in the 65 + years age category (Pidie Bureau of Statistics, 

2017b). Hence, this productive aged group (15 - 64 years old) can be potential for 

enhancing disaster preparedness capacity in Pidie.    

Most people living in Pidie are of Acehnese ethnicity with 99.01% of Muslim faith (Fadli, 

2010). The other ethnic groups are Chinese, Bataknese, Balinese and Javanese who 

embrace Christianity, Hinduism or Buddhism as well as Islam.       

Pidie district has imposed Islamic sharia throughout subdistricts and villages since 2001 

(Pidie Qanun, 2011). Currently, the district has 665 Islamic organisations, 180 mosques 

and 1,023 meunasahs (community centres in villages) (Pidie Bureau of Statistics, 2016).    
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8.2.3.1 Socioeconomic conditions 

8.2.3.1.1 Livelihood and education  

Based on documents sourced from Pidie BPBD and Bureau of Statistic offices, in Pidie, 

those aged 15 years and over (n= 188,548) are classified to be economically active. 

However, the district has  10.25% unemployment (Pidie Bureau of Statistics, 2016). 

Many people work as farmers, fishermen and carpenters (38.16%), students with different 

educational levels account for 23.06% of the population, followed by housewives 

(15.44%) (as shown in Figure 8.2). The business sector and civil servants account for 

5.19% and 3.75% respectively. Private employees represent 0.54%, which is the lowest 

percentage of workers in the district. 

 

 

Figure 8.2. The percentage of the population working in various sectors in Pidie in 

2017. Source: Aceh Bureau of Statistics (2017) 

In relation to education, 96.3% of adults have obtained a primary school education and 

79.48% have obtained a junior high school education while 75.03% of the population 

have obtained a senior high school education (Pidie Bureau of Statistics, 2017a). In this 

area, the school dropout rate is higher among males than females (78.1% and 74.8% 

respectively).  

• Poverty 

The percentage of poor people in the district is high. In 2016, 20.24% of the total 

population were recorded as poor with a monthly income below US$ 24.38 per person 

(Aceh Bureau of Statistics, 2017). According to the Institute for Development of 

Acehnese Society, Pidie has the fourth highest ranking for poverty among the 22 districts 
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in Aceh province based on 2015-2016 data (Munzami, 2017). Due to these socio-

economic conditions and other contributing factors to vulnerability, for example, 

inadequate skilled personnel (disaster management actors and other relevant stakeholders 

including local communities), inadequate leadership capacity of local governments, and 

lack of financial support and disaster management facilities, coupled with multi-hazard 

risks,   Pidie district is considered by the local agency for disaster management (BPBD) 

to be one of the most natural hazard-prone districts in Aceh province.      

8.2.4 The existing mukim governance in Pidie district 

As mentioned in 8.2.1, Pidie has 94 mukims that lead 731 villages/gampongs. Simpang 

Tiga sub-district where this research is being conducted has 7 mukims that govern 52 

gampongs (Pidie Profile, 2016).  

As mentioned in detail in Chapter 5.3.5.1, mukim and gampong are crucial in Aceh as 

they are not only central to sharia and adat practices involving the local community, but 

also they have formal and informal leaders who are responsible for  maintaining and 

implementing both adat and sharia as well as other more formalised local government 

regulations (Tripa, 2013).  

Mukim in Pidie is acknowledged under district Qanun/bylaw No 7/2011 on mukim 

governance (Pidie Qanun, 2011). The qanun has clearly stipulated the governance 

structure, roles and responsibilities of mukim and adat stakeholders. However, document 

reviews and an interview with a senior member of the Aceh Adat Association in Pidie 

indicate that some challenges are faced by Imuem mukim when conducting their roles. 

They include:   

• The structure and management of the mukim institution currently does not have 

legal authority to implement the qanun. As a result, Imuem mukim (mukim 

chiefs) are not able to carry out their tasks appropriately; 

• Due to inadequate budget allocation to mukim institutions by the local 

government, Imuem mukim do not have adequate operational funds to carry out 

their roles and functions appropriately and effectively; 

• Most mukim offices were built by NGOs after the 2004 earthquake. Currently, 

they are poorly maintained, not regularly cleaned or used for office activities 

(as shown in Figure 8.3); 

• There is a lack of community support for mukim authority since many of the 

younger generations do not understand the roles and functions of mukim;  
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• There is a lack of acknowledgement of Imuem mukim roles in the formal 

government system. Hierarchically, even though mukim is a government level 

above villages (gampongs), village chiefs (Keuchiks) submit their regular 

reports directly to sub-district chiefs (camat), instead of to the mukim. 

However, sub-district chiefs and other government officials always involve 

Imuem mukims to deal with various village issues. For example, resolving 

disputes between villagers and other adat issues, clarifying village borderlines 

and land ownerships in villages, deciding rice planting seasons etc; and 

• Imuem mukim is not involved in monitoring of village development programs 

as stipulated in qanun. In fact, all village programs are under the control of the 

village chief. 

 

    

Figure 8.3. The example of current mukim office condition in Pidie. Source: Sofyan Sufri 

(November 2017) 

In summary, since adat and sharia is inseparable and practiced among most Aceh 

community, strengthening the role of imuem mukim at kemukiman level in implementing 

and maintaining both adat and sharia at a community level is a crucial and effective 

strategy among others to enhance community engagement or participation in many social 

programs including DRR and management, and EWS design and operation.      

8.2.5 Types and impacts of natural hazards on populations and infrastructure  

The district is vulnerable to multiple hazards including flood, landslide, earthquake, 

tsunami and extreme weather (Pidie BPBD, 2014c).  According to recorded data at the 

Local Agency for Disaster Management (BPBD Pidie), various natural hazard events 

occurred in the district from 2004-2017 (Table 8.1).  
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Table 8.1 Natural Hazards in Pidie District Between 2004 and 2017 

Year 
Natural 

hazard type 

Frequ

ency 

Sub-

district 
Deaths Injuries 

Displaced 

people  

Damaged 

infrastruct

ure 

2017 

 

Flash-flood 1 Tangse - - 120 50 

Flood  1 

Grong-

grong, Sakti, 

Keumala, 

Sp. Tiga 

- - 106 7 

2015 
Flash-flood 

and landslide 
1 Tangse 21 22 551 75 

2013 

Flood 15 

Padang Tiji, 

Keumala, 

Tangse 

- - 230 52 

Earthquake  5 
all 

subdistricts 
2 8 458 1,195 

Cyclone 3 Sp. Tiga - - 89 10 

2012 Flash-flood 1 Tangse 26 - 125 331 

2011 Flash-flood 2 Tangse 24 - 222 645 

2007 
Flood and 

landslide 
3 

Padang Tiji, 

Sp. Tiga 
- 66 38,809 887 

2004 
Earthquake 

and tsunami 
1 

all sub-

districts 
9,292 12,887 60,345 N/A 

Source: Pidie Bureau of Statistics (2017a), Pidie BPBD (2014a), Pidie Profile (2016) 

8.3 Village case (Gampong) 

As mentioned in Chapter 6.7, this research was conducted in two villages (gampongs), 

Sukon and Peukan sot, in Sp. Tiga sub-district (as shown in Figure 8.4). Both villages are 

under Lancang mukim authority (Pidie Bureau of Statistics, 2016).   

 

Figure 8.4. Sukon and Peukan sot villages within Sp. Tiga Sub-district. Source: Pidie 

Profile (2016) 
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Both villages face similar natural hazard threats: earthquakes, tsunamis, cyclones, and 

floods (Pidie BPBD, 2014a). Sukon village has a disaster management program 

developed through the Resilient Village Project, whereas Peukan sot village does not.    

8.3.1 Sukon village 

8.3.1.1 Geography and administration 

Sukon village has an area of 184 km² and is 1-2 metres above sea level. Topographically, 

the village is located in a low lying area and surrounded by fish ponds, rivers and the 

coast (as shown in Figure 8.5) (Pidie Bureau of Statistics, 2016).  

 
Figure 8.5. Sukon village risk map. Source: IOM (2017) 

Sukon village has some important facilities: a meunasah (community centre), a village 

chief office (Keuchik), a tsunami evacuation building, a Mother and Child Care Centre 

(polindes), and a primary school (Pidie Profile, 2016). Figure 8.6 shows the meunasah 

and village chief office in Sukon.  
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Figure 8.6. Meunasah and Keuchik office in Sukon. Source: Sofyan Sufri (November 

2017) 

According to the village chief, the meunasah was not damaged in the aftermath of the 

2004 earthquake-tsunami, and many people survived by taking refuge in the building. 

Close to the meunasah is the Keuchik office which was built with government village 

funds.  

The village has established a formal governance structure including a village chief 

(Keuchik), an Imuem meunasah (village imam), a tuha peuet group (a group of 

knowledgeable people in adat and sharia) and a secretary. Divisions that support the 

leadership governance include finance, treasury, village planning, public service, and 

welfare divisions (Pidie Bureau of Statistics, 2016).  

8.3.1.2 Demographic and socioeconomic conditions 

In December 2017 the total population of Sukon was 348 with 186 males and 162 females. 

The village had 124 young people (aged between 13 and 30 years old) representing the 

largest age group (as shown in Figure 8.7). On the other hand, 59 people were aged 

between 46 and 60 years old, and 34 were older people aged 61 years old and over (IOM, 

2017). In relation to educational levels, senior high school accounted for the highest 

number of people (33 graduates), followed by 27 people who were higher education 

graduates. 10 people had dropped out from school during primary education (Pidie 

Bureau of Statistics, 2017a).   
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Figure 8.7. Age groups and educational levels in Sukon village. Source: Pidie Bureau of 

Statistics (2017a) 

In Sukon, many people are farmers, traditional fishermen, fishpond workers and 

traditional salt makers (40.26%). Housewives are also farmers and food sellers (22.7%) 

(as shown in Figure 8.8). However, 20.4% of total population in the village are 

unemployed, aged between 30 and 45 years (Pidie Bureau of Statistics, 2016).      

 

Figure 8.8. The proportion of the population working in various sectors in Sukon 

village. Source: Pidie Profile (2016) 
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8.3.2 Peukan sot village 

8.3.2.1 Geography and administration 

Peukan sot village has an area of 120 km² and is 1-3 metres above sea level. 

Topographically, the village is located in  a low lying area  and surrounded by fish ponds 

(60 hectares), residential areas including houses, private and community centre buildings 

(18 hectares)  and other features such as rivers and streets (32 hectares) as shown in Figure 

8.9 (Pidie Bureau of Statistics, 2016).  

 

Figure 8.9. Peukan sot village map. Source: Village Profile (2017) 

Some important facilities in the village include a meunasah, a village chief office, a 

polindes and an Islamic kindergarten. These buildings are on the corner of the main street 

and face fish ponds and the coast. Similar to Sukon village, many people in this village 

took refuge in the meunasah during the 2004 earthquake and tsunami as the building was 

not heavily damaged but the meunasah was then reconstructed through village funds. 

Next to the meunasah is the Keuchik office (as shown in Figure 8.10).   
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Figure 8.10. Meunasah and Keuchik office in Peukan sot. Source: Sofyan Sufri 

(November 2017) 

The village’s governance structure includes important stakeholders such as a village chief 

(Keuchik), an Imuem meunasah (village imam), a tuha peuet (a group of knowledgeable 

people in adat and sharia) and a secretary (Pidie Bureau of Statistics, 2016). Other 

divisions that support the village governance system include finance, treasury, public 

service, and welfare and governance divisions. The other crucial organisations in the 

village include a village youth association, a Family Welfare Association and a polindes. 

8.3.2.2 Demographic and socioeconomic conditions 

Based on data from December 2017, the total population in Peukan sot was 509 with 264 

males and 245 females. The village had 70 seniors (those between 65 and 69 years old) 

representing the largest population group, followed by 50 children aged under 5 years old 

(Village Profile, 2017). 

Many villagers in Peukan sot are traditional salt makers, representing 40.6% of the total 

population. Another 29.3% are fishermen, fishpond workers or farmers (as shown in 

Figure 8.11). Traditional sellers in markets and shop owners make up 23.2% of the total 

working population in the village (Pidie Bureau of Statistics, 2017a).  

 

 

 

 

 

 

 



Chapter 8 Community Profiles of the Two Case Villages: Sukon and Peukan sot 

Page 161 of 326 

 

 

Figure 8.11. The proportion of the population working in various sectors in Peukan sot 

village. Source: Pidie Profile (2016)    

In addition, unemployment in the village is high among younger people as indicated by 

the many jobseekers in that age group (Village Profile, 2017). As shown in Figure 8.12, 

of the 126 jobseekers in the village, 118 are in productive age groups (20 - 44 years old). 

Of the youngest group (n-73), 21 are junior high school graduates, 60 are senior high 

school graduates and 45 are tertiary graduates. The number of jobseekers and the 

education levels in Peukan sot village during 2017 are shown in Figure 8.12.  

 

Figure 8.12. Jobseekers and education levels in Peukan sot village in 2017. Source: 

Village Profile (2017)  
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8.3.3 The existence of adat stakeholders: Sukon and Peukan sot villages 

As mentioned in Chapter 5.3.5.1.2.1, the existence of adat stakeholders at village level 

depends on geographical locations of gampongs (Kurniawan, 2010). Since the study sites 

are in coastal areas, only a Panglima laot exists within Sukon and Peukan villages. This 

is in line with what has been reported during the in-depth interviews with village chiefs 

and other key stakeholders in both villages. 

8.3.4 Types and impacts of natural hazard events on populations and infrastructure in 

Sukon and Peukan sot villages 

Various extreme events have been experienced in Sukon and Peukan sot villages. 

Inundation floods usually occur in both villages due to flash flooding in mountainous 

areas (Tangse sub-district) (IOM, 2017; Pidie BPBD, 2014c). The flood water overflows 

the rivers near the villages, then it submerges residential areas and fishponds causing 

harvest failures for local farmers. Due to the limitation of data and information 

availability during data collection, this research provided extreme events from 2004 to 

2017 only. Details are shown in Table 8.2. 

Table 8.2 Natural Hazard Events in Sukon and Peukan sot Villages from 2004-2017 

Year 

Natural 

hazard 

type 

Frequ

ency 
villages Deaths Injuries 

Displaced 

people 

Damaged 

infrastructu

re 

2017 
Inundation 

flood 
1 

Sukon - - 52 17 

Peukan sot - - 78 19 

2016 Earthquake  2 
Sukon 2 - 79 12 

Peukan sot 4 1 61 10 

2013 Cyclone 3 
Sukon - - 73 15 

Peukan sot   49 12 

2004 
Earthquake 

and tsunami 
1 

Sukon 93 >320 N/A 56 

Peukan sot 85 > 100 N/A 73 

Source: Pidie BPBD (2014b), Village Profile (2017), Pidie Bureau of Statistics (2017a) 

Cyclones regularly hit the villages from September to December annually, and the 2013 

events (as indicated in Table 8.2) were the worst incidents recorded within the 13-year 

period. Even though no casualties have been reported during the cyclone events, some 

serious impacts on local people, livelihoods and infrastructure are recorded. They include: 

• Housing damage due to heavy wind and fallen trees. Affected people are forced 

to evacuate to other family homes that are not impacted by the event; 

• Damage to public facilities such as places of worship (mushalla); 
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• Damage to villagers’ livelihoods, for example the destruction of paddy fields 

leads to crop failure and damage to traditional salt processing shelters due to 

strong winds; and 

• Trauma for some people, especially the elderly during the cyclone period.  

In relation to disaster management, according to in-depth interviews, focus group 

discussions and document reviews, Sukon village has established a Community Based 

Disaster Risk Management (CBDRM) program through the Resilient Village Project 

which was supported by the International Organisation for Migration (IOM) and District 

Agency for Disaster Management (Pidie BPBD). 

8.3.5 Disaster governance arrangements: Sukon and Peukan sot villages  

In 2015, the IOM and Pidie BPBD assisted Sukon village to develop a disaster risk 

reduction forum, a village risk map, a disaster contingency plan and a disaster 

management plan. The disaster risk reduction forum was confirmed through a village 

chief decision No 5/2015. The forum consists of a chief, a treasurer, a secretary and some 

divisions including preparedness, logistic and emergency, and legislation (as shown in 

Figure 8.13). 

 

 

 

 

 

 

 

 

Figure 8.13. The structure of DRR forum in Sukon village. Source: Village Profile 

(2017) 

The chief is responsible for instructing and supervising all DRM programs to be carried 

out appropriately and coordinating with the BPBD and other local government agencies 

to support the program implementation. In addition to that, the roles and responsibilities 

of each division are described below:  
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1. Preparedness division 

- Ensure the village risk map is updated; 

- Ensure the village early warning systems is operable; and 

- Ensure the disaster risk reduction programs are integrated into village 

development plans. 

2. Logistic and emergency division 

- Inform BPBD of natural hazard events; 

- Coordinate with forum members to evacuate villagers to evacuation 

centres e.g. meunasah or evacuation building; and  

- Record the number of victims and their basic needs such as medicines, 

foods, clothes and tents.  

3. Legislation division 

- Identify the potential barriers to implementing village disaster risk 

management programs; 

- Legalise village disaster risk reduction programs into village plans; and 

- Monitor village disaster risk reduction program implementation.    

Some crucial associations in the village that support DRM activities include: 

• Village youth association established by the village office; 

• Family Welfare Association established by local government; and 

• Mother and Child Care Centre (polindes) established by local government.    

Furthermore, the village is equipped with an evacuation building built in 2007 by the 

Reconstruction and Rehabilitation Agency (BRR). However, the building is poorly 

maintained (as shown in Figure 8.14). According to the Keuchik, the evacuation building 

was not handed over to the local government or other parties so that no one particular 

agency is responsible for its maintenance (Pidie Bureau of Statistics, 2016).  
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Figure 8.14. Evacuation building in Sukon village. Source: Sofyan Sufri (November 

2017) 

Nevertheless, during the implementation of the Resilient Village Project in 2015, the 

building was regularly used for tsunami drill activities involving the villagers. However, 

the activities have not been sustained following the end of the IOM project in the village 

in 2015. 

In Peukan sot on the other hand, there are no formal disaster management structures or 

related activities available in the village. Further, no external agencies (local governments 

or NGOs) have introduced disaster risk reduction and management programs to the 

village. This information was identified based on interview with the village chief and 

other important village stakeholders. The villagers organise themselves to respond to 

extreme events or disasters. For instance, when there was a strong earthquake, they ran 

from their houses to higher ground.   

8.4 Conclusion 

This chapter has provided in-depth information on Pidie district and both villages 

including their geography, infrastructure, demography and socioeconomic status. It has 

described the existing mukim and its issues and the governance structures of both villages. 

It has also included disaster information including past natural hazard events and their 

impacts on population, economy and infrastructure in the district and villages. Disaster 

management structures in both villages were briefly described.   

The next chapter will present information on the EWS that is specific to the structure and 

governance and community engagement in the system in Aceh based on data collected 

from in-depth interviews, focus group discussions and document reviews.   
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Chapter 9 Early Warning System Structure, Governance and 

Community Engagement in Aceh  

9.1 Introduction    

Chapter 7 used a systematic literature review to explore how community engagement has 

been incorporated into early warning systems. Chapter 8 provided a profile of the Pidie 

district and both case villages, Sukon and Peukan sot, including historical natural hazards, 

demography, and village governance structures.    

This chapter2  presents data collected from in-depth interviews, FGDs and document 

reviews, in order to describe and critique two main areas. First, the design and operation 

of the EWS in Aceh is examined, including tsunami EWS management; technology use 

for the existing EWS; legal authority of the EWS manager (Pusdalops); the adoption of 

an EWS model: information exchange and disaster response activities; workforce at 

Pusdalops in Pidie BPBD; and staff rotation.  

Second, the current conditions of community engagement in the EWS in the province is 

investigated, including descriptions of CE activities across the four EWS elements (risk 

knowledge; monitoring and warning; dissemination and communication; and response 

capability).  

9.2 Early Warning System design and operation  

In contrast with contemporary multi-hazards disaster management practice (Aceh 

Government, 2010b), Aceh province has only a tsunami EWS that has been legally 

incorporated into its disaster management system at a provincial level (as previously 

presented in Chapter 5.1). The system has established Standard Operating Procedures 

(SOPs) in 2010, as required by Governor Regulation No. 43/2010. This regulation defines 

an early warning system as: 

 “a series of interconnected procedures to release disaster warning information, as soon 

as possible, based on the results of analysis from the central to local authorities regarding 

the possibility of an imminent tsunami in a particular area ” (Aceh Government, 2010c, 

p. 4). 

                                                           
2 Most parts of this chapter have been developed into the paper “Progress in the early warning system in 

Aceh province, Indonesia since the 2004 earthquake-tsunami” that has been published in the Journal of 

Environmental Hazards. The researcher is the first author of the paper.   
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9.2.1 Tsunami EWS (TEWS) management  

As illustrated in Table 9.1 and based on information gleaned via in-depth interviews with 

respondents at the BPBA office, Aceh’s EWS is controlled by the manager of the Disaster 

Operation Control Centre (Pusdalops) and coordinated with other stakeholders under the 

logistics and emergency division of the Disaster Management Agency structure. 

The Disaster Operation Control Centre (Pusdalops) consists of a Pusdalops manager, 

supervisor, and operators. Their responsibilities are described in Table 9.1. 

Table 9.1 The Roles of Pusdalops Division  

Pusdalops 

division 
Responsibilities 

Pusdalops 

manager 

- Coordinates with all Pusdalops staff in planning and conducting data 

and information collection, analysing and dissemination to relevant 

agencies on a regular basis, 

- Reports to the chief of BPBA during emergency response,  

- Maximises Pusdalops functions and activities during emergency 

conditions. 

Supervisor 

- Supervises and monitors operators’ work, 

- Monitors hazard risk information, 

- Analyses hazard risk information.   

Operators 

- Monitor and receive disaster risks and disaster information such as 

weather, fires, water level, wave height, earthquake, tsunami from 

BMKG (Meteorology, Climatology and Geophysics agency), 

volcanic conditions from PVMBG (Centre for Volcanology and 

Geological Hazard Mitigation). Other related information from 

national or international agencies such as: Indonesia Tsunami Early 

Warning System (InaTEWS), NOAA (National Oceanic and 

Atmospheric Administration), Pacific Tsunami Warning Centre 

(PTWC),  

- All information is recorded in a log book, 

- Make a daily report to Pusdalops manager. 

Source: Aceh Government (2010d) 

In a potential crisis situation, such as a tsunami, within five minutes, the BMKG should 

send information to the Pusdalops manager through its operators and supervisor using 

telephone, Fax, SMS or websites (as shown in Figure 9.1). The manager analyses the 
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information and seeks authority from the BPBA chief and Aceh governor in order to ring 

the warning sirens to warn the community. 

The majority of respondents (in-depth interviews and FGDs) indicated that Aceh province 

only has sirens to alert communities around Banda Aceh and Meulaboh district, within 

the imminent tsunami threat areas. Furthermore, the Aceh government does not currently 

provide any mechanisms to alert the community about other hazard threats, such as, 

volcanic eruptions, floods or flash floods, or landslides. One key officer from BPBA 

explained:  

The current EWS in Aceh is only limited to the construction of siren towers (with the 

assistance of donor countries and central governments) in some places specifically for 

tsunami not for other hazards.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9.1. Standard operation procedure for the tsunami EWS operation in Aceh. 

Source: Aceh Government (2010d) 
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During the emergency response, the Aceh governor activates Kodals (Command and 

Control) teams to carry out their specific tasks related to their areas of responsibility (as 

shown in Table 9.2).   

Table 9.2 The Roles of Kodal Teams During Tsunami Response   

Kodals Responsibilities 

Aceh Kodal (led by the Aceh 

governor)   

 

- Declaring the scale and status of disaster, 

- Informing the National Agency for Disaster 

Management (BNPB) about the disaster status and 

requesting assistance if the province does not have 

enough resources,   

- Activating emergency Kodal, 

- Declaring the end of emergency phase. 

Emergency Kodal teams (led by 

BPBA with members including 

provincial military and police 

commands)  

- Instructing involved agencies to conduct their tasks, 

- Managing and mobilising logistics and human 

resources to affected areas, 

- Facilitating interagency coordination,  

- Submitting progress reports on emergency efforts to 

Aceh kodal, and 

- Coordinating with the Rapid Assessment Team 

(military, police, SAR, social, health, and water and 

electricity utility officers) to assess the 

immediate/urgent needs based on natural hazard 

impacts on people and infrastructure.    

Source: Aceh Government (2010d) 

9.2.2 Technology use 

Ideally, risk information dissemination requires a combination of technological and non-

technological means to achieve an effective dissemination process, especially in remote 

locations because there is no ‘one size fits all’ solution (Scolobig et al., 2015). However, 

based on interviews with various respondents, the current EWS operation in Aceh heavily 

relies on technology to disseminate disaster risk information to communities, and the 

SOP of the system only exists at a provincial level. According to a Meteorological, 

Geophysical and Climatological Agency (BMKG) informant, the system supports several 

types of warning transmitters including Digital Video Broadcasts (DVBs), sirens, short 

message service (SMS), telephone, fax, Internet, and sirens. These transmitters receive 

information from BMKG. Currently, BMKG has 11 earthquake sensors in Banda Aceh 
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capital city and across some districts. The sensors are linked to eight siren towers located 

in some coastal areas around Banda Aceh, West Aceh district (Meulaboh) and Sabang.  

The provincial government, through BPBA, BMKG and military or police, activates the 

sirens on the 26th day of each month. The activation of the sirens aims to ensure that the 

infrastructure works properly. It also familiarises the community with the warning signals 

produced by the sirens so that appropriate actions can be taken when the siren is sounded 

during a real disaster. 

9.2.3  Legal authority of the EWS manager (Pusdalops)   

Though the operation of the EWS is under the Pusdalops’ responsibility, especially the 

element of risk dissemination, the Pusdalops does not have legal authority with which to 

conduct its roles. Further, the established EWS SOP is not well publicised or introduced 

to other stakeholders such as military or police, and other relevant agencies so that they 

are not aware of their role in the system.  The provincial military stated that: “The 

standard operating procedure for the tsunami early warning system may have been 

established by BPBA, but they have not publicised it to all involved agencies including 

the military...”  

As a result, the roles and responsibilities of all involved actors are not clearly identified 

or agreed upon in the operation of the early warning system. 

9.2.4 Early Warning System model adopted 

As mentioned in Chapter 3.3, an effective early warning system comprises four 

interrelated elements: risk knowledge; monitoring and warning; dissemination and 

communication; and response capability (UNISDR, 2006a). Weakness or failure in any 

one element could result in the failure of the whole system. However, in Aceh, many 

stakeholders, including policy makers and staff in disaster management agencies (BPBA 

and BPBD in Pidie district), were not explicitly familiar with the four key elements of the 

system and the operation of the EWS appeared to focus on dissemination and response 

capability elements (the linear EWS model outlined in Chapter 3.2.1). 

Findings from in-depth interviews with various disaster management professionals and 

other respondents which were analysed for governance and the roles of stakeholders 

suggested that people perceive that an early warning system is to assist individuals, 

communities, and organisations threatened by a hazard to act immediately and 
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appropriately, in order to reduce potential harm or loss. One BPBA respondent in Pidie 

district mentioned: 

Procedurally, BMKG is responsible for providing information on the potential for 

tsunami five minutes after the earthquake. Then BPBA through Pusdalops is responsible 

for disseminating information to the affected community and relevant stakeholders in 

order to take appropriate actions quickly. 

The linearity of the EWS process in Aceh is largely attributed to an inadequate 

understanding of the design and operation of a people-centred or integrated early warning 

system among disaster management stakeholders. These findings are in line with Chapter 

3.2.1 of the literature review on the traditional linear model of EWS. As mentioned by de 

León et al. (2006), the model consists only of monitoring precursors, predicting a 

probable event, issuing or disseminating a warning alert (should a catastrophic event 

occurs), and responding. 

9.2.5 Information exchange  

From the in-depth interviews, it is apparent that the current operation of the EWS in Aceh 

has a strong focus on dissemination and response capability elements. Dissemination of 

information is essential in early warning system design and operation. Warning messages 

need to be transmitted and received between the authorities and public (UN, 2006). In 

Aceh, the current processes for information flows relating to warning messages can be 

grouped according to flows between stakeholders, media engagement, and dissemination 

information from and to remote areas.   

9.2.5.1 Information flows between stakeholders 

This research indicated that the BMKG plays active roles in monitoring and disseminating 

disaster-related information. It sends the information via its websites to BPBA or BPBDs 

and other relevant stakeholders, such as the military or police. However, many 

stakeholders including communities and especially district BPBDs do not receive 

disaster-related information immediately since they do not regularly connect to the 

BMKG websites.  Hence this dissemination medium is not sufficient for situations where 

information needs to be transmitted immediately and the sender needs to ensure the 

message has been received. One key informant at BMKG stated that:  

Only some employees from BPBA and BPBD in district levels are connected to BMKG 

websites or even though they are connected, they do not check the information regularly. 

For example, soon after the earthquake hit Pidie Jaya district in 2017, one employee from 

local BPBD called our office to ask whether the tsunami would occur. In fact, information 

that the earthquake did not cause a tsunami had been posted on the website.   
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However, as mentioned in Chapter 8.2.2, weak signal or limited signal coverage for cell 

phones and Internet impedes effective information dissemination processes between 

authorities and involved actors. The process becomes even more challenging during a 

disaster event due to the collapse of information and communication networks, roads, and 

other infrastructure. As one key officer at BPBA noted:  

During the 2015 flash flood in Tangse district, the access road was blocked, so we could 

not reach the zone directly. Also, we could not update any information from BPBD as the 

mobile signal was not available.             

This suggests that the Pusdalops capacity needs to be improved in information 

dissemination processes during disasters by combining with other communication tools 

such as satellite phones or handy talkies which cover broader geographical areas and do 

not depend on the Internet signal or electricity. These battery-operated devices are 

commonly used by the Inter-Citizen Radio (RAPI/Radio Antar Penduduk Indonesia, a 

volunteer-based organisation) in Aceh. In this sense, the Pusdalops should collaborate 

with RAPI to enhance information dissemination process.  

Handy Talkies have been donated to BPBDs by the BNPB, but they cannot be used as the 

devices need repeater stations at local areas to boost and expand message transmission.  

9.2.5.2 Media engagement in warning dissemination  

The utilisation of electronic media, such as television and radio, are crucial in the design 

and operation of early warning systems. These electronic media  are affordable, simple, 

and widely available even in remote locations throughout the Aceh province (Romo-

Murphy, James, & Adams, 2011). They are important for broadcasting various topics 

related to disaster risk reduction programs, campaigns, and interactive dialogue in order 

to raise disaster awareness among communities and other stakeholders. Additionally, the 

electronic media are important for transmitting risk information in impending disasters to 

communities at risk. 

However, media are not involved in the standard operating procedure and other 

contingency plans for the EWS in Aceh. A senior Indonesian television representative 

explained that the importance of electronic media (television) involvement in EWS 

operation has been discussed with the BPBA chief, but no formal recognition in the 

standard operating procedure or other planning documentation for the early warning 

system has resulted. The media can transmit risk information quickly to those at risk and 

the general population. Similarly, a well-known radio station in Banda Aceh has 
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requested the BPBA office to provide disaster experts to broadcast disaster risk reduction 

programs and education through its station; however, since this request there has been no 

cooperation. 

Though the media have not been formally involved in the early warning system operation, 

they provide updates and report information on the ground following natural hazard 

events. In this respect, media informants expressed a willingness to be more formally 

involved in the system, in order to achieve more effective warning dissemination and 

disaster risk awareness rising. One informant from a radio station in Banda Aceh stated 

that: “Sweden has success stories in disseminating warning messages to communities 

using a radio network because of strong connection to the government early warning 

systems”.  

9.2.5.3 Information exchange from and to remote areas 

Warning messages need to reach those at risk in any location including rural areas. As 

mentioned in Chapter 3.3.3, although modern communication technologies are vital to 

disseminate warning information, combining them with traditional warning channels can 

be important so as to reinforce each other and ensure that messages reach target 

populations. As discussed in Chapter 8.2.2, in Aceh, communities commonly use cell 

phones, social media, televisions, and radios to exchange information. However, frequent 

power cuts, weak signals or inadequate Internet and cell phone signal coverages hinder 

or delay the dissemination and communication processes both in cities and, even worse, 

in remote areas of the entire province. This research found that many people in remote 

locations do not receive any risk information from authorities during normal and 

emergency situations. As an international NGO project manager expressed:    

The challenge now is the difficulty of receiving information by the community about 

natural hazards in remote areas. My experience working in the Central Aceh district, the 

local people do not know about the information before a natural hazard hits their locations 

such as floods, cyclones and other extreme weather conditions.  

In relation to information collection from remote areas across the Aceh province, military 

and police officers, as well as the RAPI members play important roles in collecting such 

information from the area and forwarding to the local government in district or provincial 

levels (according to one key respondent from the Social Office). Military and police can 

quickly obtain information from their personnel in Subdistrict Military Base (Koramil) or 

Subdistrict Police Base (Polsek) about local areas, even in very isolated villages. Hence, 

in the case of a natural hazard event, the military or police can garner information earlier 
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than other actors.  

A Pidie senior police officer stated: “We usually know any information on the ground 

including an emergency condition earlier than BPBA or BPBD through our field 

officers”.    

According to one RAPI officer at provincial level, in case of a natural hazard event in a 

particular area, especially in remote locations, there is no formal system for providing 

information about the event to decision-makers at the district or provincial level. In such 

circumstances, RAPI and military or police become the information connectors to other 

stakeholders.  

9.2.6 Disaster response  

The other focus element of the early warning system operation in Aceh (as identified in 

section 9.2.4 findings) is response capability. The IFRC (2009b) reports that many 

countries still tend to be reactive to natural hazards rather than reducing natural hazard 

risks through early actions, which are more effective in the long-term. Generally, there is 

still too much resistance to changing the mindsets, even though increasing evidence 

demonstrates  that one dollar spent on prevention saves four dollars on emergency 

response (IFRC, 2009b). This is a lesson that many donors, countries, and humanitarian 

aid agencies, including the Aceh government, have yet to learn (Swithern, 2015).  

The following sections highlight pertinent natural hazard response activities: issues 

relevant to disaster responses.  

9.2.6.1 Military/police role 

In relation to disaster response action, the military can be a key institution in many 

countries as it has sufficient capacity to respond to emergency situations more quickly 

and effectively than other institutions and organisations (Zaw & Lim, 2017). This 

research found that both the military and police play important roles in natural hazard  

responses, because they are well equipped with personnel and facilities. One human 

resources officer from the provincial military base said that in the case of some emergency 

conditions, the military and police often respond immediately to the scene without waiting 

for instructions from the local government (which has a long bureaucratic process). 
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As indicated by one provincial police operation assistant, the police and military can 

respond to the affected area directly even if the status of a disaster has not been declared. 

He presented one example: 

Police and military personnel responded directly to the affected area soon after the 2017 

earthquake in Pidie Jaya in the early morning. Our personnel were supported by the local 

Red Cross, Search and Rescue, BPBD and Health Crisis institutions to search for and 

rescue victims, distribute aid, provide makeshift tents and temporary clinics.  

Many respondents supported the important role of the military and police in natural 

hazard responses, because they are more prepared than civilians in response to a crisis 

situation.  

Following from this, the BPBA and BPBD as coordinator, command, and implementer 

in disaster management activities, including early warning system operation, appear not 

to be functioning optimally (as mentioned in Chapter 5.6 and Figure 9.1). According to 

one lecturer from a local university in Aceh, although BPBA or BPBDs are the formally 

identified prime actors in disaster management activities, they tend not to play a lead role 

(though they often act as part of the team) in many disaster risk reduction programs, 

including in natural hazards response actions.   

Likewise, a respondent from RAPI and Search and Rescue in Pidie district asserted that: 

In fact, the military is always at the forefront of natural hazard response activities. They 

are assisted by police, RAPI volunteers, and Search and Rescue teams while the BPBD 

is only a supplementary agency in this regard... 

9.2.6.2 Coordination between actors    

This research also identified that uncoordinated actions due to unclear responsibilities 

have been common during a natural hazard response. One officer from Pidie district Red 

Cross said that during the 2017 earthquake in Pidie Jaya, inadequate interagency 

coordination was clearly seen because there were no commands or instructions from a 

particular agency (BPBD) to lead the response activities. As a result, many agencies 

conducted overlapping works. In fact, as pointed out by Malalgoda et al. (2010), the 

coordination arrangement should be led by an authorised agency (the disaster 

management agency) at a national or local government level, which clearly defines 

disaster management agencies’ tasks and other involved actors through legislation and 

plans. 
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Similarly, one key officer from Pidie district Red Cross mentioned that a lot of aid was 

piled up in certain villages during the 2015 and 2017 flash flood response in Tangse. 

Many agencies distributed aid without coordination. “Red Cross distributed rice, instant 

noodles etc. to Blang dhot village, other organisations distributed also similar items to 

this village”. 

9.2.6.3 Egocentrism  

Decentralised governance systems in Indonesia (as mentioned in Chapter 5.3.4) can lead 

to local autonomous power triggering ego-centric behaviour among agencies (Darmawan, 

2008; Rinaldi, Purnomo, & Damayanti, 2007). This can cause poor leadership 

performance at local government levels, including lack of coordination (Miller, 2002). 

Unsurprisingly, this study also identified egocentrism issues that were pointed out by 

many respondents. One informant reported that egocentrism hinders the process of 

coordination in natural hazard response citing that during an emergency, the military or 

police dispatch their personnel directly to the area without BPBD coordination. 

One respondent from an international NGO pointed out that another consequence of 

egocentrism is limited commitment by institutions to share information with other 

institutions, elaborating that:  

In the case of flooding, the public work agency (PUPR) through its staff monitors the 

water level in the field then reports to the office chief.  There is reluctance to share this 

information with BPBD and other agencies. 

Furthermore, one respondent from the preparedness division at Pidie BPBD expressed 

the resistance of some long-established agencies to be coordinated under BPBD 

command which is a relatively new agency (7 years old). One senior officer from the 

Social office in Pidie district stated that: 

BPBD office does not have authority to instruct us (the Social Office) in the early 

warning system operation or natural hazard response since we are not under its 

governance. In fact, the BPBD was formed in 2011 as a fraction of the Social office. 

9.2.6.4 Actors are constrained by internal bureaucracy 

The other issue associated with uncoordinated actions in the EWS operation in Aceh is 

that many stakeholders act according to their own internal regulations. Each agency has 

to follow its own bureaucratic procedures in natural hazard responses. An international 

NGO project manager explained that: 
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Talking about natural hazard responses, each agency has its own procedures. For 

example, BPBD respond to the affected area after getting a disaster status from the local 

government or approximately six hours. Social office and military within four and three 

hours respectively.  

These bureaucratic requirements within each agency can lead to significant delays in 

response. As pointed out by a RAPI senior officer: “The 2016 flash flood in Tangse 

occurred after magrib praying time (7:15pm). It took more than 10 hours for the local 

government, through BPBD, to decide to evacuate victims and send humanitarian aid to 

the affected area”.    

One respondent from the Provincial Planning Agency (BAPPEDA) explained that the 

BPBA or BPBD agency cannot immediately respond after a natural hazard occurs, 

because the agency does not have emergency or on-call funds for natural hazards (Dana 

Tak Terduga) in its account to conduct the operation unless the agency requests such 

funds through the Aceh Finance Agency (BKA). Then BKA disburses the funds based on 

Rapid Assessment Team reports or after the disaster status has been declared.   

In addition, another bureaucratic issue that can impact on the success of coordination 

process is that the involved teams within different agencies have to obtain approval from 

their superiors. A senior staff member at Pusdalops division in provincial BPBA stated 

that: 

When we contact Rapid Assessment Teams from other agencies to conduct joint 

assessment in the affected area, they usually complain about not having approval from 

their office chiefs yet.  

In contrast, police or military organisations, can disburse natural hazard funds at any time 

of a natural hazard, even if its status has not yet been declared by the local government. 

The funds are given based on the number of deployed personnel to the affected area. One 

respondent from the provincial police base further explained that: 

The police or military organisation allocates contingency funds for three purposes including 

terrorisms, social conflicts, and natural hazards. During an emergency due to a disaster, the 

disaster funds can be accessed anytime to support the involved personnel in the area.  

9.2.7 Inadequate workforce at Pusdalops in Pidie BPBD  

As mentioned previously, Pusdalops holds a major responsibility for design and operation 

of the early warning system. However, many Pusdalops in district level, including Pidie 

district, have inadequate capacity to carry out their roles and responsibilities 
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appropriately. One key informant from the BPBA stated that only a few BPBDs across 

the 23 districts in Aceh have Pusdalops divisions within their offices.  

Although the Pidie office has a Pusdalops division, there are insufficient skilled 

employees working in this division since some of them have been transferred to other 

agencies (as mentioned in in-depth interviews with respondents at Pidie BPBD office).  

9.2.8 Staff rotation   

According to Malinski (2002, p. 20), staff rotation can reduce “boredom, work stress, 

absenteeism and increase in innovation, production and loyalty”. However, differences in 

skill levels of new staff assigned new tasks and responsibilities may impact on work 

performance to achieve goals. 

According to one respondent in a provincial health crisis office, staff rotation frequently 

occurs in many local government offices in Aceh, including BPBA, potentially affecting 

the work performance of newly appointed leaders, affecting the coordination with a 

number of stakeholders, as well as affecting the sustainability of programs. These issues 

were also identified during in-depth interviews with various respondents at provincial and 

district levels. One senior officer at BPBA office stated: 

The local government replaces the BPBA chief every year, and currently, we just have a 

newly appointed chief. To my mind, the change of an office head once a year is 

inappropriate policy taken by the local government, since it is too short for a new leader 

to carry out his tasks.  As a result, some problems usually occur including poor leadership 

performance that lead to inadequate coordination with other agencies and different 

program priorities that lead to unsustainability with previous programs. Even worse, the 

absence of handover of duties between a former and new leader commonly occurs during 

the rotation process.  

Another consequence of staff rotation is loss of trained human resources in certain local 

government agencies, because some officers who have been trained in particular skills or 

capacities are transferred to other agencies with different tasks. As a key respondent at 

BPBD office in Pidie explained: “…the other challenge that we face now is to train the 

new staff members in our office which takes more time and funds...” 

 

 



Chapter 9 Early Warning System Structure, Governance and Community Engagement in Aceh  

Page 179 of 326 

 

9.3 Community Engagement across the four elements of the EWS   

Themes related to the current community engagement situation within each element of 

the EWS in communities (drawn from in-depth interviews, document reviews, and FGDs) 

were described and analysed in order to identify the opportunities and challenges for 

enhancing CE in the EWS in Aceh.  

9.3.1 Risk knowledge 

9.3.1.1 Community understands the risks based on experiential knowledge  

Many respondents mentioned that the community understand the hazard risks based on 

their experience. The 2004 earthquake-triggered tsunami provides an example of a good 

lesson learnt by communities living on the coastal areas; that is to move away from the 

sea when an earthquake occurs. As one key personnel at subdistrict office stated: 

The 2004 tsunami became a good experience for our people, especially those living on 

the coastal areas. When a strong earthquake occurs, the community immediately run away 

from the sea and seek higher ground.      

In addition, most focus group participants clearly commented that frequent aftershocks, 

regular cyclones, and floods that occur in their villages increase community 

understanding of impending natural hazard threats.    

According to one natural hazard observant in Banda Aceh, some other communities 

become familiar with impending threats due to their previous experience and 

indigenous/local knowledge. For example, most people in Simeulu district have their 

local knowledge called “smong” referring to tsunami. Also, people living within the 

Teunom river catchment, South Aceh district, will evacuate following two or more hours 

of continuous rainfall. 

9.3.1.2 Engagement in risk assessment activities       

Some communities have experience via their involvement in disaster management 

projects initiated by BPBA, BPBDs, IOM, and the Red Cross. The specific projects 

included a resilient village, initiated by BNPB and supported by BPBDs and IOM (as 

presented in Chapter 8.3.4. One example of the resilient village program is Sukon village), 

and community-based disaster preparedness/SIBAT, initiated by the Red Cross and other 

community-involved programs (detailed program activities are presented in Appendix 1). 

However, these projects only covered a few locations in Aceh province.  
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According to an interview with one senior officer from the provincial Red Cross, the 

communities in some target villages were mainly engaged in Hazard, Vulnerability, and 

Capacity Assessment activities. They participated in drawing manual risk and hazard 

maps, and exploring their capacity and resources based on local context and knowledge. 

Additionally, one employee at the preparedness division in Pidie BPBD stated:   

In the first stage implementation of a resilient village project, BPBD involved the 

community in developing a disaster management plan (RPB). The plan included risk and 

vulnerability assessments in the village. Then based on the RPB we developed disaster 

contingency and action plans. 

Unfortunately, there are no ongoing plans for community engagement activities to update 

this risk knowledge because the projects have finished.    

9.3.2 Monitoring and warning  

This study found that the community was not formally involved in monitoring activities. 

They take initiatives to monitor and warn other villagers about the impending hazard 

risks, in particular for extreme weather and tsunamis based on observation of nature. For 

example, in-depth interviews and FGDs with villagers in the study site (Sukon village) 

indicated that some young people climb to the top of evacuation buildings to monitor 

whether the sea water recedes, or giant waves appear after a strong earthquake (one FGD 

participant in Sukon village). Another community-based example of monitoring was 

explained by one participant in the female focus group in Peukan sot village: 

In terms of tsunami monitoring and warning activities, some men in our village usually 

walk close to the beaches to hear if there is an explosion in the sea and a low tide. If these 

natural signs are not present, we keep staying at our homes. 

In relation to monitoring other risks such as cyclones or other extreme weathers, the 

villagers identify the presence of dark clouds in the sea sky. As one youth in Peukan sot 

village reported:  

We observe if there is a black cloud in the sea sky. If it happens, there will be a heavy 

rain accompanied by a hurricane soon. Also, if the cloud appears for some days in 

mountains, there will be inundation flooding in our village due to a heavy downpour in 

highlands.    

Further, according to one key person from an international NGO in Banda Aceh, some 

local people living along the river basin in Semeulu district had been assigned by the local 

government to monitor the water levels in the river. However, a majority of communities 

in other districts were not adequately engaged in disaster risk monitoring activities. 
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Thus, local government agencies, including BPBA/BPBDs and other relevant 

organisations need to combine the aforementioned local knowledge that has been used by 

the local community in monitoring hazard risks with scientific knowledge in order to 

enhance the hazard monitoring process.  

9.3.3 Dissemination and communication       

9.3.3.1 One-way communication 

This study clearly identified that the community was mostly engaged in one-way warning 

dissemination. One-way communication processes during a potential crisis were 

delivered commonly through televisions, radios, and the Internet (web pages). 

During normal conditions, the community receives information related to disaster risk 

reduction activities or programs through television channels. The private television 

stations are more active in disseminating information than the public television. One 

officer from a private television stated: “As an information provider, we also cover 

disaster preparedness activities like disaster simulations in schools, and we broadcast to 

communities at large”. 

The officer also added that during a crisis situation the local community either inside or 

outside the affected areas provide information directly to the assigned field reporter. 

Similarly, a key person at radio station in Banda Aceh further explained that:  

The reporter also finds the information about the severity of natural hazard impacts on 

population, the environment and some inaccessible roads leading to the area. This 

information is forwarded to authorities and public.  

However, FGDs in Peukan sot village revealed that risk dissemination and 

communication appear limited in the village. Many participants said that they had not 

received any risk information from local governments or other agencies about impending 

natural hazard threats so far. As one participant in the female youth group stated: “…we 

have to search for any risk information by ourselves using cell phones”.        

9.3.3.1.1 Using traditional methods to disseminate risk information      

Some communities in target villages were engaged in warning dissemination and 

communication activities under the auspices of community-based disaster management 

projects.  For example, community-based preparedness (SIBAT) and resilient village 

programs engaged the community using traditional communication tools to disseminate 

risk information to other communities. A key person from Red Cross explained that: 

“Through the SIBAT project, a community in one village in North Aceh agreed to use 
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drums in the mushalla (prayer building) to disseminate flood risk information to others”.   

One key informant at Pidie BPBD further mentioned that villagers living in flash flood 

prone areas in Tangse usually use loudspeakers at meunasah (community centre) to 

disseminate the flood risk information. 

In addition, many participants in Sukon village FGDs said that they were involved in 

using kentongans (bamboo percussions) to disseminate risk information throughout the 

village during the implementation of a resilient village project in their village. One 

respected figure in Sukon village said:  

We were taught (by IOM and BPBD) how to use two different forms of communication 

processes using traditional methods. The processes include: the assigned villager using 

kentongan to transmit disaster information to all villagers, and the other group walked 

around the village to ask people to gather in meunasah while waiting for instructions if 

evacuation was needed. 

9.3.3.2 Active engagement with the community in information exchange (two-way 

communication) 

RAPI is a volunteer organisation, and its members include community members in urban 

and rural areas with different occupations and backgrounds. RAPI plays crucial roles in 

disaster management activities (Puspita, 2013). For example, RAPI assists to disseminate 

disaster related information to governments, disaster management actors and 

communities. It also gathers disaster risk information from the location then forwards it 

to the authorities and other disaster management actors. RAPI members are usually 

engaged in transferring information using Handy Talkies. One key respondent from RAPI 

in Pidie noted: 

 RAPI volunteers are spread across Pidie district. For example, in Glumpang baroe sub-

district, community leaders such as Imuem mukim, village heads, youth chiefs are directly 

involved as RAPI members. By using RAPI networks, we regularly share information 

about extreme weather, heavy rains, and storms to our members.  

According to a provincial RAPI chief, they recruit the members based on their locality 

and they are trained in using radios, delivering disaster information, and reducing panic 

in communities during natural hazard events. The chief also added that currently RAPI 

has built more emergency communication posts located in various areas in Banda Aceh 

to increase the effectiveness of the communication and dissemination processes.   
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Since RAPI plays a significant role in dissemination and communication information, the 

BPBA office has signed an agreement with RAPI to strengthen information and 

communication flows between remote and urban areas during normal and emergency 

situations. 

9.3.4 Response capability   

The Aceh government still focuses on preparing the community for immediate response 

to impending natural hazard threats, rather than engaging the community in early action 

activities. In fact, as mentioned in Chapter 3, communities need to be engaged not only 

to prepare them for the shortest timescale, such as evacuation, but also the longest 

timescale, which engages the community in disaster risk management activities (IFRC, 

2009b; Radice & Tekle, 2011). 

This research found that most CE activities linked the response element of the EWS with 

drills and simulations for tsunamis, floods, and volcanic eruptions. Such activities 

involved a range of stakeholders, such as regent, district military/police chiefs, and local 

community representatives in some target districts in Aceh (as told by a senior employee 

at BPBA). Simulations and drills aim to prepare stakeholders to take appropriate and 

immediate actions during emergency situations. The senior officer at BPBA further 

explained: 

We used to conduct some mock-drill programs for some hazard threats within different 

districts. The programs were supported by National Agency for Disaster management 

(BNPB). For example, earthquake-tsunami drills in West Aceh district in June 2015, and 

in Singkil in May 2016, volcanic eruptions drill in Bener meriah district in May 2017 and 

floods drill in East Aceh district in April 2015.  

However, most simulation and drill activities are not conducted based on contingency 

plans, because so far, no provincial contingency plans have been developed in Aceh. 

According to a key informant from BPBA, only some districts have established their local 

contingency plans for certain hazard threats though they are not regularly tested and 

updated. For example, contingency plans have only been developed for floods in East 

Aceh, North Aceh, and Tamiang districts, and for earthquake and tsunami in some 

districts in western parts of Aceh.    

In relation to other emergency response activities, the National Search and Rescue 

Agency (BASARNAS) established Search and Rescue taskforces (SATGAS SAR) at 

district level (as shown in Appendix 1). The taskforce members are volunteers within 

civil society from different backgrounds, such as farmers, fishermen, and government 
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employees. All members are equipped with regular training and exercise in response to 

emergency situations every year (reported by a senior officer from the provincial Search 

and Rescue operation). The officer further explained that:   

Currently, 20 Search and Rescue taskforces have been established across 23 districts in 

Aceh. The taskforce members include local communities at subdistrict and village levels. 

They are actively involved in physical and mental training activities to enhance their 

capacities to deal with emergency responses to natural hazards. The trained members 

usually respond immediately to the scene in case a natural hazard occurs in their areas, at 

the same time they also inform the provincial Search and Rescue office. 

Similarly, the Ministry of Social Affairs, through its provincial and district social offices, 

formed disaster alert teams (TAGANA). The team members are volunteers recruited from 

local communities and regularly trained by the Ministry (as described in Appendix I). 

According to a key person at the provincial office of the Ministry, TAGANA teams are 

actively involved in providing food, clean water, temporary shelters, and other basic 

needs for refugees in post natural hazards.       

Other community engagement activities in a natural hazard response were identified in 

the Resilient Village Project implementation. The project also established a disaster risk 

reduction forum that consisted of key persons within the village structure. They were 

engaged in various activities and trainings. One senior employee at the international NGO 

office in Banda Aceh mentioned that:  

In resilient village implementations, some key persons in the village such as Keuchik, 

Imuem, youth and tuha peuet were actively involved in natural hazard response activities 

including making evacuation routes, constructing public kitchens and trainings such as 

disaster evacuation, tent installations, first aid care etc. 

Likewise, one adat stakeholder in Sukon village mentioned that they had been trained by 

IOM and BPBD in management methods for life-threatening situations due to natural 

hazard impacts on humans—first aid care and basic life support training. However, the 

training did not continue when the project ended.    

9.3.4.1 Informal community disaster response preparedness        

In the FGDs in Peukan sot village, all participants mentioned that none of the local 

government agencies or other organisations engaged them in response capability (as 

mentioned in Chapter 8.3.5). Some villagers have taken it upon themselves to construct a 

small wooden shelter outside of their houses as a temporary evacuation building for 

earthquakes (as shown in Figure 9.2).  
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Figure 9.2. A temporary evacuation shelter in Peukan sot village. Source: Sofyan Sufri 

(November 2017) 

However, if a strong earthquake occurs, the villagers run away from the village along a 

river bank dike. Then they have to cross a simple bamboo bridge (as shown in Figure 9.3) 

to reach higher ground in other areas.  

     

Figure 9.3. A tsunami escape route in Peukan sot. Source: Sofyan Sufri (November 

2017) 

As one FGD participant in Peukan sot village reported: “…the bridge was built by our 

villagers, and now it needs to be repaired or replaced by a permanent construction since 

it is very important for us”. 

9.4 Conclusion 

This chapter has presented the findings of the study based on the results of in-depth 

interviews, document reviews, and FGDs. It has provided a description and critique for 

two main areas.  

To begin with, in relation to a description and critique of the EWS design and operation 

in Aceh province, this research discovered four important issues. First, the overall EWS 
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design and operation in Aceh heavily focuses on the tsunami hazard using technology, 

despite the fact that the province is vulnerable to multiple hazard threats. Second, the 

absence of legal authority for the EWS manager (Pusdalops) often leads to unclear roles 

of relevant actors in the design and operation of the system. Third, the current EWS 

operation in the province focuses heavily on dissemination and response; and finally in 

relation to risk dissemination, the province faces many challenges including interruption 

of information flows due to the poor internet connection or signal coverage especially 

during natural hazards, the absence of formal media engagement with warning 

dissemination, interruption of information exchange from and to remote areas by 

intermittent electricity supply. In this sense, the military and RAPI play main roles in 

bridging the information flows from and to remote areas. Various challenges related to 

natural hazard response activities have been discovered. The military and police play 

dominant roles in natural hazard responses because they have sufficient facilities, 

personnel and are able to shorten the bureaucratic process. Lack of coordination between 

actors due to unclear responsibilities between actors, egocentrism due to decentralised 

systems, and actors being constrained by their internal bureaucracy all significantly delay 

the natural hazard response. Insufficient staffing at Pusdalops in Pidie could be attributed 

to the inadequate capacity of Pidie BPBD to disseminate warning information effectively, 

and staff rotation that commonly occurs in government agencies including BPBA/BPBDs 

engenders inadequate “experts” in the offices, poor leadership performance and 

challenges program sustainability.    

In addition, regarding the current conditions of CE in the EWS in Aceh province, this 

research also has discovered various issues. First, there is community engagement with 

governments or NGOs-led projects in a few local areas but not across the four EWS 

elements. In the risk knowledge element, some communities understand the risks in their 

areas based on past experience, and though some communities had been engaged in risk 

assessment activities through disaster risk reduction projects facilitated by governments 

and NGOs, the activities did not continue when the project ended. Only some 

communities were involved in using traditional methods to disseminate risk information 

via disaster risk reduction projects. The majority of communities are not formally 

engaged in monitoring and warning activities, though most of them observe natural signs 

to predict certain impending risks. Communities are normally engaged only with one-

way communication during risk dissemination process e.g. televisions, radios and the 

Internet. However, the RAPI engages the community with two-way risk information 
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exchange using technology. The community has also been involved in short-term 

response activities through disaster drills and simulations, but the activities were not 

routine as stipulated in contingency plans, which were lacking. Further, the community 

independently prepares for a natural hazard response relying on their own efforts. In other 

words, the community in the province was normally engaged in the informing, consulting, 

involving or collaborating levels of the continuum of the community engagement process 

model (as mentioned in Chapter 4.4.1). 

With this understanding presented on the current status of CE in the EWS in two villages 

in Aceh, the next chapter will explore the opportunities and challenges for enhancing 

community engagement in the early warning system in the province.   
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Chapter 10 Opportunities and Challenges for Enhancing Community 

Engagement in the Early Warning System in Aceh Province         

 10.1 Introduction                   

Chapter 9 presented the findings on the existing structure, governance and the roles of 

involved stakeholders in the Early Warning System in Aceh province. It also described 

the types of community engagement across each element of the system in the province 

based on in-depth interviews, document reviews and FGDs in two villages. 

This chapter 3  presents the opportunities and challenges for enhancing community 

engagement in the EWS to improve disaster preparedness in Aceh province. These were 

drawn from various important information on the roles of NGO and government projects 

in disaster management and CBDRM programs from 2004 to the present in the province 

(as provided in Appendix I). 

The opportunities for engaging the community in the EWS to improve disaster 

preparedness in Aceh include project-based programs such as TAGANA (Disaster Alert 

Team), Search and Rescue operation (SAR operation), Public Safety Centre (PSC), 

Disaster Preparedness School, Community Based Disaster Preparedness (CBDP), and 

Destana (Resilient Village). Additional opportunities for enhancing CE in design and 

operation of the EWS also relate to respected figures in the village level, disaster 

experienced communities, adat and sharia practices, and community structures such as 

meunasahs and mosques.  

Further, the challenges identified that can hamper the process of CE in the EWS include 

inadequate integration of community engagement activities into formal EWS processes, 

changing in community social capital associated with historical processes, changing 

recognition of mukim, inadequate funding to maintain community engagement programs, 

lack of community ownership on CBDRM programs and disaster management facilities, 

and religious views on natural hazards hindering the community engagement process.         

                                                           
3 Most parts of this chapter have been developed into the paper “Enhancing community engagement in 

disaster early warning system in Aceh, Indonesia: Opportunities and challenges” which has been submitted 

to the Journal of Natural Hazards (awaiting review). The researcher is the first author of the paper.  
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10.2 Opportunities for enhancing CE in the EWS to improve disaster 

preparedness in Aceh 

As mentioned in Chapter 9, most community engagement activities in Aceh have been 

carried out under the auspices of community-based disaster risk management (CBDRM) 

programs or disaster management programs, initiated and supported by central or local 

governments or NGOs (as summarised in Figure 10.1). Ideally, as reported by  IFRC 

(2012), CE in EWSs should not be stand-alone efforts, but be designed and operated 

within larger DRR and management strategies in order to achieve effective and 

sustainable community engagement processes. 

 

Figure 10.1. Key disaster management programs within DM cycle from 2004 to present   

In the interviews with staff of disaster management agencies at provincial and Pidie 

district levels, and other important stakeholders, limited project reports of NGOs and 

governments on disaster management programs from 2004 to 2010 were identified.  

Additionally, only a few project reports explicitly discussed community engagement 

within their disaster management programs during the period (as indicated in Appendix 

1). A senior employee at preparedness division in BPBA acknowledged: “We did not 

have project document reports on various humanitarian organisations in the aftermaths of 

2004 earthquake-tsunami. They probably reported to their own head offices”.  

Hence, the following sections present the community engagement activities within some 

disaster management and CBDRM programs including, TAGANA (Disaster Alert Team), 

SAR operation, Public Safety Centre (PSC), Disaster Preparedness School program, 
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Community Based Disaster Preparedness (CBDP) program, and Destana/Resilient 

village program. Even though some of these programs have not been sustained, these 

activities establish a platform for relevant community engagement activities, building 

mechanisms and stakeholder relationships that are useful for sustaining community 

engagement in the development and implementation of the EWS in the future.  

10.2.1 TAGANA (Disaster Alert Team)  

The Ministry of Social Affairs (MoSA) through its Directorate of Humanitarian 

Assistance for Natural Hazard Victims has the mandate to manage the delivery of 

humanitarian assistance in the event of disasters. The process of development of TAGANA 

started in 2004 and it was legalised under the Ministry of Social Affairs Regulation 

No.82/HUK/2006167 in 2006. The TAGANA was formed to address the needs of disaster 

management activities especially during emergency response. Targeted volunteers are 

citizens between 18 and 40 years. Based on BPBA and provincial social office reports in 

2017, around 800 TAGANA volunteers were registered across 23 districts in Aceh. As 

mentioned in Chapter 9, the volunteers are normally involved in disaster response 

activities such as setting up public kitchens to provide food, distributing other basic 

necessities e.g. temporary shelters, clothes, sanitary items, and providing water and 

sanitation facilities to refugees.                  

10.2.2 Search and Rescue operation (SAR operation) 

Indonesia established a Search and Rescue (SAR) organisation in 1950. Since the 

organisation has evolved its roles and functions, the government changed it to the 

National Search and Rescue Agency (BASARNAS) in 2007 (BASARNAS, 2015). 

BASARNAS plays a critical role in coordinating with other agencies to conduct search 

and rescue operations immediately following air and sea transportation accidents, as well 

as natural hazards in order to save lives and prevent more injuries or losses (Martin, 2018). 

BASARNAS has demonstrated many successful operations in the country. For instance, 

the operation of the Air Asia plane crash  evacuation in the Karimata strait, Java sea was 

one of the most successful large-scale operations ever conducted and it was highly 

applauded worldwide (ACN Newswire, 2015). To maximise SAR operations throughout 

the country, the agency has its volunteers spread across 33 provinces. The volunteers 

come from various backgrounds and occupations including civil servants, communities 

(farmers, fishermen, and businessmen), military, police and students.    
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In Aceh, the provincial SAR agency was established in 2006 and currently, 20 district 

SAR taskforces have been established throughout 23 districts (BASARNAS, 2017). In 

Pidie, the district SAR taskforce was formed in 2011 and it currently has more than 120 

volunteers across the district. These volunteers have been trained regularly in various 

skills by BASARNAS through the provincial SAR agency. These skills include victim 

searching and rescuing capabilities, first aid care and basic life support training         

(BNPB, 2017). The volunteers have also played an important role in coordinating with 

other agencies such the military, Red Cross, police and BPBDs to conduct operations in 

many disaster events across the Aceh province including Pidie district (as mentioned in 

Chapter 9).     

10.2.3 Public Safety Centre (PSC)  

The Public Safety Centre was established by the Ministry of Health (MoH) under the 

President instruction No. 4/2013 on the integrated emergency response system (Sistem 

Penanganan Gawat Darurat Terpadu/SPGDT) for community safety. It aims to take a 

quick response through coordinated actions by teams of police, emergency ambulance, 

and emergency health officers as well as volunteers to help victims in disaster affected 

areas or to give pre-hospital management and transport them to hospitals (Hort, 2017). 

The team is trained in Basic Trauma Cardiac Life support, fracture and bleeding 

management, corpse management, crowd control and traffic management, evacuation of 

victims and transport etc. Further, the MoH in collaboration with the National Hospital 

Association (Perhimpunan Rumahsakit Seluruh Indonesia/PERSI) and professional 

associations conducts hospital preparedness for emergency and disaster training in which 

802 hospitals have participated (Hort, 2017). Following this training, hospitals in Aceh 

should be able to develop a hospital disaster plan document and standard operating 

procedures. 

10.2.4 Disaster Preparedness School program 

In 2006, the UNISDR secretariat in cooperation with UNESCO launched “Disaster Risk 

Reduction at School” which was in line with the World Disaster Reduction Campaign 

2006–2007. The campaign promoted two major initiatives: making school buildings safer 

and mainstreaming DRR into school curricula. It involved school children, teachers, non-

academic staff and even surrounding communities in DRM activities at schools. The goal 

is to engage them in developing school disaster management plans, disaster management 

activities e.g. developing risk maps, establishing evacuation routes and disaster drills.    
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In Aceh, the Disaster Preparedness School program was implemented in 2012 based on 

BNPB regulation No 4/2012 on guidelines for the implementation of school and madrasah 

(Islamic-based school) disaster safety, and the Aceh Governor Instruction No 2/2012 on 

integrating DRR into provincial education and curriculum. The program was 

implemented in some senior and junior high schools across Banda Aceh city. However, 

the program did not continue when the project finished. 

Based on interviews, document reviews and research findings by Sakurai et al. (2017),  

many external-driven agencies such as BNPB, UNESCO, Indonesian Institute of Science 

(LIPI), and Tsunami Disaster Mitigation Research Centre (TDMRC) have implemented 

DRM activities to enhance the school disaster preparedness program in Banda Aceh. 

These activities included reconstructing concrete and two-story school buildings, 

engaging school stakeholders (students, teachers, headmasters) to establish evacuation 

route maps and signs, conduct evacuation drills, and prepare for teaching materials. 

However, one key informant from BPBA stated that these activities did not continue when 

the external support ended. A sense of dependency on external actors was observed 

among teachers at many schools. Schools and headmasters were not aware that they were 

responsible for ensuring the continuation of Disaster Preparedness School programs.  

10.2.5 Community Based Disaster Preparedness (CBDP) program 

The Indonesian Red Cross (PMI) has been engaged in disaster management programs for 

the last 70 years. The PMI expanded its programs through collaboration with various 

International Red Cross organisations from different countries after the 2004 earthquake-

tsunami in Aceh.  However, from 2005 to 2010, they focused on reconstruction and 

rehabilitation of physical infrastructure, sanitation and livelihood programs (BNPB, 

2016a).  

Only some Red Cross organisations focused on CBDRM programs during the 2004-2010 

period (as shown in Appendix I). In 2013, the PMI established a Kesiapsiagaan Bencana 

Berbasis Masyarakat (Community Based Disaster Preparedness/CBDP) program in some 

target villages in Aceh (as also mentioned in Chapter 9). Actually, the CBDP program 

aimed to support government programs in disaster management via community-based 

initiatives. The program involved the community through establishing SIBAT 

(Community Based Disaster Preparedness Team) volunteers. The volunteers included 

men, women, youth and respected figures in target villages such as village heads, 

secretaries and Imams.    
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10.2.6 Destana (Resilient Village) program 

Destana/resilient village is a resilient village program initiated by National Agency for 

Disaster Management (BNPB) through its regulation No 01/2012. It aims to transform 

disaster management capacity in existing villages under either ministerial or NGO 

projects leading to resilient villages by mainstreaming disaster risk management within 

the development process.  

The resilient village program refers to one priority in the national disaster management 

strategic plan (2015-2019), “enhancing community capacity to respond to disasters 

through implementation of a disaster resilient village program” (BNPB, 2015c, p. 75). 

The CE activities in the resilient village program implementation include (BNPB, 2012): 

• Risk assessment using a HVCA (Hazard, Vulnerability and Capacity 

Assessment) format; 

• Developing a disaster contingency and disaster management plans; 

• A disaster risk reduction forum; 

• Enhancing disaster management capacity for villagers through training, 

workshops, exercises i.e. drills and simulations; 

• Mainstreaming DRR issues in the short and long-term of village development 

programs; 

• Implementing DRM programs; and 

• Monitoring and evaluation of the programs.  

According to BNPB (2016a), 265 resilient villages have been established in 2015 with 

more than 5,000 Destana volunteers across Indonesia. In Aceh, the resilient village 

program was introduced in 2013 and 2015 in some target villages in Aceh Besar, North 

Aceh, Pidie and South Aceh districts.  

Based on interviews with various stakeholders in Pidie district, the impacts of both 

Destana and SIBAT programs on improving the community’s capacities for disaster 

preparedness have been significant since the villagers are able to take appropriate actions 

in advance. The preparedness division officer at BPBD in Pidie acknowledged that:  

In the event of the 2016 Pidie Jaya earthquake, the villagers within the Resilient Village 

Program were able to organise themselves and their families to gather in designated 

assembly points. Also, some villagers woke up their neighbours by knocking on the doors 

and guided them to the assembly points.    

In addition, one respondent at BPBA mentioned that the resilient village program has 
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improved natural hazard response capacities of villagers in two villages in Tangse 

subdistrict by using traditional communication tools (bamboo percussions) to disseminate 

flood risk information to other villagers. Thus, it is important to recognise that expanding 

the resilient village program to other vulnerable areas throughout the province is essential 

to enhance disaster resilience in communities. 

10.2.7 The influence of community figures  

As mentioned in Chapter 5.3.5, Aceh has unique governance levels, namely mukim and 

gampong/village. Both levels are important in the Aceh governance structure as they are 

not only close to grassroots communities but also have some influential and respected 

figures (e.g. Islamic leaders and local key figures such as Imuem mukims, village heads, 

and tuha peuet). These figures, because of their respect and traditional roles, can play a 

crucial part in enhancing community engagement in the design and operation of early 

warning systems in Aceh.  

Findings from interviews with various respondents indicated that approaching Islamic 

leaders and other village religious leaders (Imuem meunasah) and the youth chief is an 

important step before conducting community engagement programs or activities as they 

can influence or encourage their communities to participate in such activities.  

In relation to this, a senior staff member at Pidie BPBD shared his successful experience 

with approaching the village figures before establishing the resilient village program in 

six villages across Pidie district. He reported:    

Before we established the resilient village program in 6 villages in Pidie, we intensively 

met village religious leaders and key figures in the target villages. As a result, we did not 

have significant obstacles in engaging with the other villagers during the program 

implementation.  

According to a natural hazard observer in Banda Aceh, Acehnese communities are 

generally more respectful of traditional Islamic scholars/leaders than other formal leaders 

including the military or police. One key respondent from the social office in Pidie 

mentioned that: “The role of Aceh's Islamic leaders as respectful figures has not changed 

since the era of the Aceh Empire, Dutch and Japanese colonisation, the military-GAM 

conflicts until today”. The Acehnese people still believe the Islamic figures are able to 

solve their problems not only about religious issues but also about social conflicts at the 

community level. 
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Since the level of trust of Islamic leaders has been traditionally high, it is important that 

religious leaders regularly convey the importance of community involvement in the 

design and operation of an early warning system to achieve effective natural hazard 

responses, for example during Friday sermons or other religious teachings.  

In addition, other respondents expressed the opinion that that the involvement of local 

key figures such as Imuem mukim, Keuchik and youth chief as participants in the design 

and operation of the EWS is necessary to motivate other villagers’ participation in the 

program, for example, as mentioned in Chapter 9, some Imuem mukims are involved as 

RAPI volunteers. One respondent from the provincial Red Cross explained that:  

The enthusiasm of local figures to participate in CE activities is high among Acehnese 

communities. Many SIBAT volunteers are key community leaders such as Keuchik, 

Imuem meunasah, tuha peut. They are interested in disaster management programs and 

actively involved in community-based disaster preparedness programs in their villages.  

However, some key local influential and respected figures especially Keuchiks in some 

villages in Aceh are not well trusted as they have been involved in embezzlement cases 

of some ADG (Village Fund Budget). As a consequence, the credibility of these Keuchiks 

has decreased, which then affects their leadership performance and their respect in the 

community, hence undermining their influence in engaging the community in the design 

and operation of an EWS. As one respondent from the provincial planning agency 

reported: 

In some locations, the level of trust in Keuchik by their villagers is low due to the misuse 

of village funds. As a result, many villagers are resistant to be engaged in some social 

activities.    

10.2.8 Considering disaster experienced communities 

People who have directly or indirectly experienced natural hazard events can be 

motivated to participate in natural hazard preparedness programs in order to be better 

prepared for a future natural hazards (Becker, Paton, Johnston, Ronan, & McClure, 2017).  

These people may be more easily motivated to be involved in disaster risk reduction 

programs including an EWS design and operation, for example, assessing risks, 

monitoring and disseminating warning information, developing disaster plans, and 

enhancing personal skills on how to prepare and respond to natural hazards effectively 

(IFRC, 2012; Paton et al., 2017).  

This research also identified the importance of engaging natural hazards experienced 

community members with the design and operation of an EWS in Aceh. One respondent 
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from the provincial Red Cross in Banda Aceh stated that those community members who 

had personal experience in natural hazard events needed to be included in the CE 

activities as they normally are more interested than those who do not have such 

experience.  

In contrast to this view, a senior police officer from Pidie district police base suggested 

that engaging the community who have had experience in natural hazards is not effective 

as they are reluctant to be involved since they have been traumatised by natural hazard 

events. He mentioned that:   

Those with personal experience in the 2004 tsunamis or floods, they do not want to be 

involved in community-based disaster management programs. Only village chiefs or tuha 

peut or other local key figures want to be involved.  

Further, a senior officer at IOM office in Banda Aceh commented that some natural 

hazard traumatised people had a belief that the more community-based disaster 

management programs are conducted, the more frequently natural hazard events may 

occur. 

10.2.9 Local customary (adat) and religious practices (sharia) 

• Local customary practices (adat)  

As indicated in Chapter 5.3.3.1, adat and sharia are essential and inseparable in social 

lives and relationships within Acehnese society and hence provide a mechanism to 

improve CE in the design and operation of the EWS. Findings from some in-depth 

interviews indicated that the sense of mutual help locally known as meuseraya/tulong 

menulong as a part of the local customary practice (adat) in Aceh, is deeply engrained 

and practised among Acehnese people in the province. As one employee of the Pidie adat 

association explained:  

The nature of reciprocal work to help each other (meuseraya), is one of the adat that still 

exists in Aceh society. If anyone needs help, others will help them together. Thus, 

meuseraya becomes one of the current potential social capital in Aceh. 

Likewise, the Pidie district military chief indicated that social capital in Aceh is strong. 

He provided an example relating to the aftermath of the 2016 Pidie Jaya earthquake where 

as a result of limited numbers of military personnel, locals or other community members 

from neighbouring districts who were not affected by the earthquake shared their work 

voluntarily to build temporary shelters for the affected communities. 
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This is in line with the World Bank survey results in 2013, which reported that the social 

capital at the community level in Aceh is strong (McCarthy, 2014). Villagers interact 

intensively with their families, friends and their neighbours to offer help during hardship 

such as natural hazards. Thus, social capital is widely accepted as one of the key pillars 

for engagement at the local level in Aceh and one of the key strategies for the success of 

involving the community in EWS programs.  

The other local customary practice (adat) in Acehnese community is that of “sitting in 

coffee shops for long periods of time”. In the past, this practice was limited to males in 

both urban and rural settings. However, nowadays, due to increasing gender inclusion, 

both males and females of all ages either in cities or villages like to sit in coffee shops for 

hours (as observed and cited by a key respondent from the adat association). Such practice 

is a potential capacity in this region as many local issues are discussed and solved together 

in this setting. The place is also used for sharing information between villagers. The staff 

at the Pidie district military base said that:    

The uniqueness of Acehnese people especially young or old men is that they tend to spend 

a lot of time sitting in traditional or modern coffee shops. This adat should not only be 

seen as a negative e.g. wasting times, because the Acehnese prefer to discuss something 

in informal places and relaxed atmosphere. In my experience, many social projects or 

programs are agreed within coffee shops. 

This is consistent with research by Romo-Murphy et al. (2011) who reported that the 

coffee shop in Aceh is an ideal place used for dissemination of information strategies, 

exchange of information and making decisions. 

• Sharia practices  

According to sharia practices every Muslim is highly encouraged to perform two kinds 

of good relationships during his/her lifetime (Razak, 2018). They include a good vertical 

relationship (relationship between followers and Allah) and a good horizontal relationship 

(relationship between followers and other human, and other of His creatures) (Nur, 2015). 

Every Muslim is obliged to maintain good connection not only with humans but also the 

environment and other living things (as mentioned in Chapter 5.3.3.1). For example, the 

followers should respect and help each other (meuseraya) as well as preserve the 

environment. As meuseraya is part of sharia practice the community commonly practices 

it. One employee at Pidie district secretariat mentioned that: “…all work done by the 

community (meuseraya) is based on religious values leading to increased motivation to 

help the needy during difficult conditions such as natural hazards”. 
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Additionally, Acehnese people like to give donations to help the destitute or unfortunate 

people who suffer from calamities or other difficulties. One senior BPBA employee 

mentioned that following every natural hazard event, people are eager to provide 

assistance in the form of goods or money. The assistance is regarded as alms and 

recommended in religious practices. This is another intrinsic capacity among Acehnese 

people that contributes to increased community engagement. 

10.2.10 The utilisation of community infrastructure: meunasahs and mosques 

As indicated in Chapter 5.3.5.1.2, the meunasah is a building located in each gampomg 

(village). It has a crucial role in Acehnese community due to its being central to religious 

and social activities (Hasbullah, 2014). Male and female villagers of all ages commonly 

interact in the meunasah during social activities, though during religious practices males 

are separated from females. The level of reliance on the meunasah building to provide a 

trusted safe place during natural hazard events is very high among Acehnese 

communities.  

Most in-depth interviewees and focus group participants commented that villagers tend 

to gather in the meunasah in case of a natural hazard given the positive experience of 

villagers in successfully using the building during the 2004 earthquake-tsunami. One 

participant from the Sukon village FGD testified that:   

I prefer to go to meunasah during natural hazards though the place is lower than the 

evacuation building, because my family and I, and many other villagers survived in the 

meunasah during the 2004 earthquake and tsunami. 

Another participant in the male FGD in Sukon supported this:  

Even though the meunasah has only one level, it is more trustworthy as an evacuation 

place than the evacuation building that has three levels. The experience from the 2004 

tsunami proved that tsunami waves were not high around the meunasah, and the water 

was as high as adult knees inside the building. Therefore, when a natural hazard occurs, 

the villagers directly evacuate to the meunasah.  

In addition, most villagers in the Peukan sot village expressed similar reasons to choose 

meunasah as the evacuation centre. Thus, the Peukan sot village chief suggested that it is 

important for the local government or related agencies to build any new evacuation 

building next to the meunasah. These views align with earlier research by Rachmalia, 

Hatthakit, and Chaowalit (2011) who reported that when Acehnese were asked about 

places to stay if a tsunami happened, mosques or meunasahs were the most common 

choices for an evacuation site. 
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Further to its use as a trusted refuge following a natural hazard Acehnese people are more 

interested in participating in religious or other social activities conducted in meunasah or 

mosques rather than other places (Ismail, 2012). However, one key respondent at BPBA 

office in Banda Aceh suggested that it is important to conduct community-based 

programs in meunasahs rather than mosques, because the building can be used either for 

religious or non-religious purposes so that non-Muslims can participate in such programs. 

10.3 Challenges for enhancing CE in the EWS in Aceh 

This section presents the potential barriers to engagement with the community in the 

design and operation of the EWS in Aceh based on in-depth interviews, document reviews 

and FGDs.  

10.3.1 Inadequate integration of CE activities into formal EWS processes  

As previously mentioned, most community engagement activities in the EWS were 

conducted in Aceh province under CBDRM projects initiated and supported by national 

or local governments or NGOs, but not integrated into formal early warning system 

processes (e.g. early warning system contingency plans). Consequently, there are no 

sustainable, articulated processes for engaging the community partly because the roles 

and responsibilities in the formal governance system are unclear. 

Ideally an early warning system integrates the strengths of the community to enhance the 

effectiveness of the system, and the local government needs to work with communities to 

ensure and improve the information flow in both directions IFRC (2012). 

10.3.2 Diminishing spirit of meuseraya (mutual help) 

As previously mentioned, meuseraya/mutual help is a core adat deeply embedded and 

practiced within Acehnese society. However, the spirit of meuseraya practice has 

declined in recent years due to the impacts of “cash for work” programs offered by many 

international humanitarian organisations following the 2004 earthquake-tsunami 

(McCarthy, 2014; Oktari et al., 2014; Syamsidik et al., 2015).  

One staff member from Pidie SATGAS SAR (Search and Rescue taskforce) stated that: 

…this is one of challenges for involving the community in social activities nowadays 

since we do not pay them ….it is because one of negative consequences of the 

international NGOs missions who disbursed massive funds after the tsunami, and all work 

involving communities during that time was paid.   

Similarly, many of the in-depth interviewees identified that the community was paid by 

international NGOs to clean tsunami debris from roads, houses, rice fields, fish ponds 
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within their areas. The international NGOs also funded and paid for revitalisation of their 

livelihoods and tree replanting programs in coastal areas. Consequently, one key officer 

at sub-district office stated: 

...so, the value of meuseraya which is a typical adat of Aceh now has shifted from 

voluntarily to money-oriented work due to the presence of international NGOs after the 

tsunami. As a result, people do not intend to participate in social activities unless they are 

paid.  

However, as one key informant indicated, the weakening of meuseraya practices due to 

the impacts of cash for work programs appears to be most prominent in experienced 

natural hazard areas, suggesting that in other areas, the meuseraya still exists.      

Another reason for decreasing meuseraya practices in the province is a large amount of 

funds allocated to villages from the Ministry of Villages, Disadvantaged Regions, and 

Transmigration for village development purposes. Villagers assume that all village 

development projects are paid for from the village funds. Figure 10.2 shows the villagers 

are participating in the construction of paid drainage development projects in one village 

in Pidie district.  

 

Figure 10.2. An example of a paid work project in a village in Pidie district. Source: 

Sofyan Sufri (December 2017) 

Similar to what has previously been identified, the eroding of meuseraya spirit is even 

worse in villages where key leaders such as Keuchiks and other figures have been found 

guilty of misusing village funds. For example, two Keuchiks in Nagan raya district were 

accused of misusing village infrastructure funds in May 2018 (Bakri, 2018). Another 

example is from North Aceh district, where a number of villagers demanded their Keuchik 

be investigated by the North Aceh inspectorate because of unclear use of village funds.   
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10.3.3 Insufficient recognition of mukim  

Various issues were identified from interviews and focus group discussions related to the 

conduct of mukim roles. As mentioned in Chapter 5, the mukim is recognised through 

local government laws. Inadequate local regulations to reinforce such laws has led to the 

Imuem mukim (a person who leads mukim governance) being unable to carry out his 

responsibilities (this is similar to the findings in Chapter 8.2.4). One Imuem mukim stated 

that:              

Currently, the roles and functions of mukim are very limited in relation to the preservation 

of adat, sharia and other social issues as stipulated in local government laws and qanun. 

It is because of the absence of local government regulations such as a perbup (a governor 

or a regent regulation) to reinforce the implementation of by laws.    

In addition, due to the absence of a governor or a regent regulation (perbup), the Imuem 

mukim is not involved in other tasks like implementing and monitoring of village 

development programs (in line with the findings in Chapter 8.2.4). The Imuem mukim 

added:  

The implementation and monitoring of village development programs now are given to 

the Kapolsek (subdistrict police chief). We are not authorised to carry out any local 

government tasks though…  

These views are similar to those reported by Sagita (2016) who identified that the Imuem 

mukim is not involved in supervising and monitoring any community based  social 

programs and other village development programs even though in Aceh qanun no.4/2003, 

Imuem mukims are included as a supervisory team in the implementation of village 

programs.   

10.3.4 Inadequate funds to maintain Community Engagement programs  

Aceh governments at provincial and district levels allocate more funds to emergency 

response and rehabilitation and reconstruction efforts than disaster preparedness efforts 

including community based disaster risk reduction programs (BPBA, 2017b).  

From interviews with diverse professionals, this study found that the local government 

still tends to allocate more funds to physical infrastructure following natural hazards than 

disaster preparedness activities for communities and other stakeholders. Similarly, one 

university lecturer expressed concern about the fact that currently local government 

heavily focuses on post disaster relief efforts rather than risk reduction programs:  

I have had several meetings with BPBA. Within the meetings, they usually discuss 

working after natural hazards. Also, in disaster funds allocation, the office still allocates 
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the biggest funds for the aftermath of natural hazards (the reconstruction and 

rehabilitation phase).   

Likewise, the document review of the Disaster Management Budget 2014-2018 at BPBD 

office in Pidie district, revealed that each year, most funds have been allocated to 

emergency response and post disaster reconstruction purposes (as shown in Table 10.1).  

Table 10.1 Summary of Disaster Management Budget at Pidie BPBD 2014-2018 

Programs 
Amount of Budget allocation (billion rupiahs) 

2014 2015 2016 2017 2018 

Strengthening Regulation and DM 

framework 
1,792 1,792 0.896 - - 

Integrated/coordinated Disaster 

Management Planning 
2.352 3.36 1.008 - - 

Research, Education and Training 0.896 0.896 0.896 0.896 0.896 

Capacity Building and Community 

Participation 
2.24 2.24 2.24 - - 

Emergency response, Post disaster 

reconstruction and rehabilitation  
4.477 15.669 11.192 6.715 6.715 

Total budget per year 11.757 23.957 16.232 7.611 7.611 

Total budget for a five-year period 67.17 

Source: Pidie BPBD (2014c) 

Interestingly, between 2017 and 2018 there was a drop in total funding with a very large 

proportion (6.715 billion rupiahs) for response activities. Even though community 

participation in disaster risk reduction to enhance community resilience accounted for the 

second highest budget allocations in previous years (2.24 billion rupiahs per year from 

2014 to 2016), no money was allocated to this program category from 2017 to 2018. 

Similarly, no funds have been allocated to multi-agency coordinated disaster management 

planning programs and strengthening disaster management framework and regulations in 

the same period. 

In fact, as described at the beginning of this chapter, one important opportunity to enhance 

CE in the EWS is through CBDRM programs. This study found that many respondents 

complained about insufficient funds to maintain the sustainability of the established 

community-based programs, such as the Resilient Village Program. The senior staff at 

disaster preparedness division in BPBA said that: 
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The existence and sustainability of the established resilient villages in some districts is 

uncertain as they are not supervised appropriately due to lack of funds. Ideally, the village 

needs to be monitored and evaluated 5 times a year, in fact we only do once a year. 

A key person at BPBA stated that inadequate budget allocation for disaster preparedness 

especially in the EWS operation interrupts the dissemination and communication process. 

A two-way communication between authorities and the target community especially in 

rural areas is difficult to maintain without adequate telecommunication infrastructure. He 

mentioned: “We do not have sufficient funds to establish repeater stations in districts and 

remote areas in order to expand communication coverage using Handy Talkies”. 

According to a natural hazard observer, the local government through BPBA and BPBDs 

at district level needs to allocate more funds for CBDRM programs, disaster education 

and training as the province is vulnerable to various hazard threats. Hence enhancing 

community capacities through disaster risk reduction activities is essential to improve 

disaster response. In addition to that, adequate funds for the coordinated disaster 

management planning and strengthening of the disaster management framework are 

crucial to enhancing the capacity of disaster management stakeholders in BPBA, BPBDs 

and other involved agencies.       

Furthermore, the coverage areas of engaging the community especially in drills and 

simulations for natural hazards have been decreased due to budget limitations. One staff 

member at the BPBA office stated: 

Ideally, we should engage communities in mock-drills and simulation within 4 or 5 

different locations each year. Due to budget limitations, we just conducted them in one 

location each year in 2015, 2016 and 2017. 

A key employee at the preparedness division in Pidie district BPBD also said that the 

frequency of engaging the community in disaster drill activities heavily depends on the 

budget allocation. For example, as mentioned by a senior employee at Pidie BPBD chief: 

“during 2017, BPBD did not conduct any disaster management programs including 

disaster drills as the local government allocated more funds to the recent local government 

election”. 

10.3.5 Lack of community ownership on CBDRM programs and DM facilities: 

Unsustainability of CBDRM programs 

This research discovered that there is a lack of community ownership of CBDRM 

programs due to the low community awareness of the importance such program activities. 

As a result, the positive impacts of the programs on improving the community’s capacity 
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for disaster preparedness and response cannot be ascertained. In-depth interview findings 

support this view. A key person from an adat association mentioned: 

…the government or NGOs have conducted disaster drill and simulation activities with 

the involvement of communities in some target locations. However, I doubt that the 

community involved in the activity is able to take appropriate actions when the real 

natural hazard occurs. It is because many participants are not self-motivated to be 

involved in the activity. They just followed the program conducted by external agents in 

their locations.  

Further, an employee in the provincial Health Office also presented the example of 

disaster drills and other DRM activities conducted in some schools in Aceh province. She 

stated that:  

During the disaster preparedness school program, teachers, students and other school staff 

were involved in program activities, for example, disaster evacuation drills, risk 

assessments and developing disaster plans. However, such activities did not continue 

when the program finished. 

• Acceptability of disaster management (DM) infrastructure   

Sukon village implemented a CBDRM program that engaged the community in the EWS 

through the resilient village (destana) program (as identified in Chapter 8.3.5). The 

village also has an evacuation building facility. In the in-depth interviews and FGDs, 

various issues were identified regarding the existence and utility of this building. One 

participant (a teacher) from a Sukon village focus group explained:  

Even though the building was used during disaster evacuation and drill activities, we do 

not want to evacuate to the building if a tsunami occurs. The building was constructed 

without consulting with us (the villagers). 

Another focus group participant mentioned that “the building is close to the coast and 

surrounded by rivers so that we will not use it as an evacuation centre. It is not based on 

our needs”.  

Another respondent (tuha peut representative) reported that they do not feel a sense of 

ownership toward the building because it was not officially/formally handed over to the 

village.  

10.3.6 Religious views  

Findings from in-depth interviews indicated that many people in Aceh believe that a 

natural hazard is Allah’s will and cannot be managed. A provincial police chief mentioned 

that since Acehnese people interpret natural hazards as Allah’s determinations, which 

cannot be managed and stopped, they are hesitant to be engaged in DRM programs 
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including in the design and operation of the EWS. One focus group participant (a food 

seller) explained: “Death is certain in this life and has been decided by Allah. If we die 

due to a natural hazard, we have to accept it willingly”. 

In addition, other Acehnese people say that natural hazards occur as punishment by Allah 

for accumulated sins committed by the people in certain regions.  

Therefore, one participant from a Peukan sot village FGD said: “We have to do more and 

more good deeds to Allah, humans and r His other creatures in order to get more blessings 

than punishments”.  

Similarly, most participants in Sukon village stated that the tsunami 2004 was a clear 

example of Allah’s punishment since Aceh had had long standing armed conflicts 

between the military and GAM (Free Aceh Movement) and many people in Aceh were 

alienated from religious practices (sharia).    

One key respondent (a fisherman) from Sukon village argued that natural hazards can be 

either punishments or trials/warnings from Allah to the people within a particular place 

due to their massive interventions in the environment leading to natural imbalances. For 

example, flash floods and landslides occur as a result of massive deforestations. In this 

situation he suggested: 

It is important to increase our good deeds to Allah through respecting His creatures 

including the environment. In this context, we are required to preserve the nature as it is 

one of Allah’s commands.    

10.4 Conclusion 

This chapter has provided findings based on the results of in-depth interviews, document 

reviews and FGDs. It has explored the potential opportunities and barriers to engagement 

of the community in the EWS to improve disaster preparedness in Aceh. 

It is important to realize that within the study areas there have historically been many 

opportunities for enhancing community engagement in the EWS to improve disaster 

preparedness in the province. For instance, the TAGANA (Disaster Alert Team), in 

coordination with other relevant agencies such as military, police, Red Cross and BPBDs, 

plays a major role in helping natural hazard affected victims to provide their basic needs 

during the emergency response phase. Search and Rescue also coordinates with the 

military, police, Red Cross, BPBDs and communities to conduct search and rescue 

operations for natural hazard victims. Further, the Public Safety Centre (PSC) coordinates 

with emergency ambulance, police and emergency health officers to assist victims in 
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disaster areas for rapid treatment and facilitates their transport to hospitals if further 

treatments are needed. The communities involved in TAGANA teams, SAR and PSC 

volunteers in Aceh are regularly trained for emergency response skills provided by line 

ministries. These programs present a solid base of opportunity to engage community 

members in disaster preparedness and early warning systems. 

Further, other programs such as the Disaster Preparedness School, Community Based 

Disaster Preparedness (CBDP), and Destana (Resilient Village) programs aim to reduce 

disaster risks based on community-based approaches through engaging communities with 

the four elements of the early warning system. These also enhance the broader 

community’s understanding and need for disaster preparedness. However, such programs 

did not continue, as the project’s funds stopped.  

Utilising respected figures such as traditional religious leaders, Imuem mukim, Keuchik, 

is important for engaging the community in early warning systems, though there has been 

some erosion of respect for some village chiefs due to misappropriation of village funds, 

potentially jeopardizing community participation in their leadership. However, where 

trust is still strong, involving these figures as participants in the early warning system 

design and operation remains an important strategy. Engaging natural hazard experienced 

community members within the system could be either a leverage point or barrier to 

community participation as some were traumatised by the past experience (the 2004 

tsunami). Local customary (adat) and sharia practices present important opportunities to 

enhance community engagement in the design and operation of an early warning system 

because the adat practices are parts of sharia’s recommendations, so that the Acehnese 

people are willing to follow them. Additionally, meunasahs and mosques present 

important physical spaces for community engagement as the Acehnese community highly 

trust such religious buildings.    

However, various barriers to engaging the community in the design and operation of the 

EWS in Aceh have been identified.  Of long-term concern is the lack of integration of CE 

activities into formal early warning system processes leading to unsustainable 

engagement practices. Meuseraya practices have decreased in the province due to the 

impact of cash for work programs conducted after the 2004 earthquake-tsunami, and 

distrust of some Keuchiks as a result of misuse of village funds. The absence of local 

regulations to reinforce mukim governance laws stops the Imuem mukim carrying out his 

roles in maintaining adat and sharia practices. There is a lack of funding to maintain CE 
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programs. Lack of community ownership on CBDRM programs and disaster 

management infrastructure (e.g. an evacuation building in the Sukon village) leads to 

unsustainability of CE programs and the reluctance of the community to evacuate to the 

building in case of natural hazards. Since some Acehnese people view natural hazards as 

unmanageable, unstoppable and Allah’s punishments, they are not interested in engaging 

in the early warning system design and operation.  

The next chapter will discuss the research findings from Chapters 8, 9, and 10. It analyses 

the findings in the context of the literature review in Chapters 2, 3, 4 and 5 and compares 

the findings with other literature. It will further provide the implications of these findings 

for Aceh governments to enhance CE in the EWS in order to improve disaster 

preparedness in the province. It will then describe the strengths and limitations of the 

research, offer recommendations for changes to practice, policy and further research, and 

finally describe the significance of this research. 
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Chapter 11 Discussion and Recommendations 

11.1 Introduction  

This chapter presents a discussion of the research and provides recommendations for the 

Aceh provincial government and Pidie district, Disaster Management Agencies (BPBA 

and Pidie district BPBD) and other key relevant stakeholders to further develop CE in the 

EWS within formal disaster management programs. It will draw key information from 

the literature review and discuss the implications of the major findings from Chapters 9 

and 10 in the context of the two case villages (Sukon and Peukan sot).       

This chapter is divided into 4 sections based on the major findings. The first section 

presents a discussion of the existing early warning system structure, governance, and the 

roles of stakeholders involved in the system in Aceh province, the current status of CE 

across the four EWS elements, and enabling factors and barriers to engaging with the 

community in the EWS in the province. The second section describes overall reflection 

on this research including its strengths and limitations. The third section provides the 

recommendations for changes to policy and practice of disaster management and 

preparedness including CE in the EWS in Aceh province. This section also identifies 

directions for future research in improving CE in the EWS. Finally, the fourth section 

describes the significance and contribution of this research to the concepts of enhancing 

CE in the EWS to improve disaster preparedness in the province.  

11.2 Existing EWS structure and governance, and roles of stakeholders involved 

in the system in Aceh 

This study identified various issues in relation to the existing EWS structure and 

governance and the roles of stakeholders involved in the system. These issues centred on 

(1) the absence of a multi-hazard EWS, (2) over-reliance on technology, (3) the absence 

of legal authority of the EWS manager (Pusdalops), (4) the linear nature of the EWS 

model adopted, (5) various information exchange interruptions including delayed 

information flows between actors, inadequate media involvement in warning 

dissemination, and information dissemination disruption from and to remote areas, (6) 

various natural hazard response challenges, including actors being constrained by internal 

regulations (bureaucracy), egocentrism leading to inadequate coordination between 

response agencies, staff rotation leading to poor coordination among actors and skilled 
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staff inadequacy, inadequate workforce at Pusdalops in Pidie BPBD, and the roles of the 

military and police in natural hazard responses. 

As mentioned in Chapter 9, Aceh province currently has an early warning system standard 

operating procedure focused only on tsunamis rather than utilising the broader multiple 

hazard approach. However, Aceh is vulnerable to more than tsunami hazards, which is 

evidenced by the impact of other natural hazards identified in Chapters 5 and 8. Chapters 

3 and 4 suggest that an EWS should focus on multiple hazards (known as Multi-hazard 

Early Warning Systems/MHEWSs) to be effective because such a system can compile 

and synthesise information across various sources, which enables synergy and reduces 

wasteful replication (Golnaraghi, 2011). According to Garcia and Fearnley (2012), a 

MHEWS is based on a comprehensive risk assessment, focusing not only on scientific 

and technical assessment, but also involving the community at risk and local stakeholders. 

A participatory risk assessment can facilitate the improvement of the scientific risk 

assessment as it includes the knowledge of the community about local hazards, 

vulnerability and their coping capacity (ADPC, 2008; Golnaraghi et al., 2015). The 

participatory risk assessment also helps to enhance the levels of social motivation, 

confidence and mutual trust among different stakeholders, in order to generate an 

effective response to the warning message (Haynes, Barclay, & Pidgeon, 2008).  

Hence, the importance of a MHEWS as a successful approach system to save lives has 

been highlighted in the Hyogo Framework for Action (2005-2015), Sendai Framework 

for disaster risk reduction (2015-2030), and the 16th World Meteorological Congress 

(Golnaraghi, 2012; UNISDR, 2015b). The success of MHEWSs can be found in many 

countries. For example, in China, the Shanghai multi-hazard integration system monitors 

disaster risk information in urban areas using a geographical information system (GIS). 

Data from monitoring natural hazard risks such as heatwaves, typhoons, and urban air 

quality predictions, are jointly distributed by the appropriate government agencies to 

other relevant sectors including communities (Golnaraghi, 2012). In Cuba, several 

meteorological agencies monitor various hazard risks threatening the country. The 

agencies continuously conduct observation on hydro-meteorological events such as 

droughts, forest fires, floods, earthquakes, epidemics, and animal and plant diseases. They 

also, systematically, keep sharing the information to the relevant state authorities, with 

the reporting frequency ranging from daily to monthly depending on risk levels. These 

meteorological agencies have branches in all provinces across the country (Golnaraghi et 

al., 2015). In response to these examples, Aceh government, BPBA, BPBDs and other 
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relevant agencies should develop a MHEWSs by establishing and maximising the role of 

BMKGs throughout the 23 districts in the province to monitor multi-hazard precursors, 

disseminate and communicate risk information (warnings) to other relevant actors.       

Chapter 9.2.2 also highlighted that Aceh primarily relies on a technologically-based EWS 

in warning dissemination and communication through information and communication 

technologies such as sirens, Short Message Service (SMS), telephone, fax and websites. 

As explored in Chapter 3, even though these technologies play a crucial role in disaster 

warning dissemination and communication, dissemination should include both official 

and unofficial channels to enhance natural hazard response among the target community 

(Nagarajan, Shaw, & Albores, 2012). Official channels include electronic and internet-

based media. Unofficial warning channels mean that the community receives information 

from their personal networks. For example, the community passes messages from official 

sources to others and they also actively seek information  from their local networks 

(Schroeder et al., 2016).   

Thus, the Aceh government, BPBA and BPBDs should combine both official and 

unofficial channels and not merely rely on technology to disseminate and communicate 

warnings. In fact, over-reliance on technology can impair warning dissemination and 

communication processes in the province due to frequent power cuts, inadequate Internet 

and cell phone signal coverage (as identified in Chapter 8.2.2). 

In this respect, it is important to strengthen the role of the Indonesian Inter-Citizen Radio 

(RAPI), the military and police (their personnel are spread across rural areas and well 

equipped with battery operated communication devices such as Handy Talkies (HTs) and 

satellite radios) and Keuchik, Imuem mukims and other respected figures as information 

connectors between authorities, disaster management actors and communities to achieve 

the warning dissemination effectiveness. 

The other key issue identified in Chapter 9.2.3 is the lack of legal authority of the EWS 

manager (Pusdalops). One of the consequences of this is that the EWS SOP is not well 

publicised and understood by other agencies within the system. This failure further 

highlights the limited understanding of many stakeholders including the community of 

the broader contingency planning processes in which an early warning system operates 

(as pointed out in Chapter 10.3.1).  Failure to do this better may lead to poor coordination, 

delays in response, and duplication of effort—issues reported by informants (Chapter 9), 

as may the failure of the community to participate in other aspects of risk and vulnerability 
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assessment, exercise and drills, and other disaster risk management programs. In this 

respect, strengthening roles and responsibilities of the EWS manager and other influential 

stakeholders through legal enforcement is crucial for enhancing the effectiveness of early 

warning system. Other countries’ experiences provide valuable lessons on strengthening 

the role of the early warning system manager. For example, the Bangladesh 

Meteorological Department (BMD) clearly legalises the roles of the Storm Warning 

Centre (a specialized unit of the BMD to disseminate and communicate warnings) and 

other relevant agencies such as health administrators, relief and rehabilitation authorities, 

non-governmental organisations (NGOs), and the media in the operation of the system. 

As a result, the warning can be disseminated to the relevant stakeholders such as seaports, 

river ports, and the general public, so that appropriate actions can be taken in a 

coordinated manner (Paul, 2009).  

Findings from Chapter 9.2.4 indicated that the EWS in Aceh is heavily focused on 

dissemination and response actions with a top-down process. This process is influenced 

by a top-down governance style at the local government or provincial level rather than 

utilising a combination of top-down and bottom-up processes. As a result, the province 

may fail to achieve the benefits of an integrated or people-centred EWS as many 

government officers and disaster management staff are not familiar with the integrated 

EWS model (as identified in Chapter 9). According to Monoarfa (2017), although the 

country has introduced a democratic governance system since 1998, central and local 

governments in Indonesia still use a top-down approach in establishing policy plans 

because the approach is simple and does not require community participation which is 

assumed to delay the process. Thus, most programs are planned, implemented, and 

evaluated only by the local government. This situation is similar to the governance style 

in Fiji. For example, a disaster management practitioner in Fiji explained that damage 

assessment in the disaster aftermath of the 2010 earthquake followed a hierarchical 

process, in which the actors are continually looking up to their superior officer. This 

process is top-down even at the Divisional or Provincial level (Méheux, Dominey-Howes, 

& Lloyd, 2010). Also, during post natural hazard recovery efforts, when decisions on the 

financing of relief and rehabilitation initiatives have been made, they are implemented 

and controlled in a top-down fashion (Wyrwoll et al., 2018). 

However, as mentioned in Chapter 3, a linear early warning system model has been 

considered ineffective in protecting human lives and the environment in many natural 

hazard events including the 2004 Indian Ocean tsunami. Thus, the UNISDR has promoted 
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integrated or people-centred early warning systems since 2005. The system has four 

interlinked elements that require integration between technology and human capacity in 

order to be effective. Therefore, understanding the importance of integrated early warning 

systems is important for local governments in Aceh. In this regard, the political will of 

local Aceh governments is also required in order to comprehensively implement the 

democratic governance system for all local government policies and regulations.  

Further, Aceh province still has problems with information exchange between disaster 

management actors and communities, particularly in remote areas. As indicated in 

Chapter 9.2.5.1, many disaster management stakeholders and the general public are not 

connected to the BMKG website, which is still the main source of information. 

Consequently, information dissemination is commonly delayed in the province. In this 

respect, all disaster management personnel and relevant agencies including communities 

should be actively connected to the BMKG in order to obtain disaster risk related 

information regularly. As stated by Golnaraghi (2011), many countries around the world 

receive risk information from the meteorological agency. The agency plays a significant 

role in early warning system operation especially in forecasting, monitoring and 

disseminating risk information to authorities, disaster management agencies, and relevant 

actors, as well as the public. For instance, the French meteorological service uses simple 

language to broadly disseminate potential risk forecasts linked to meteorological criteria 

in the form of alert maps. This information is disseminated simultaneously to all 

connected stakeholders such as civil defence authorities, national operators, the media 

and the general population so that each actor is able to respond appropriately (Golnaraghi, 

2011). 

In addition to inadequate dissemination channels, technological weaknesses such as weak 

signal or incomplete cell phone and internet coverage, especially in rural areas, interrupts 

information flows between actors in Aceh. The condition can be worse in a disaster 

aftermath due to the collapsed infrastructure and networks.  According to Jati (2015), this 

challenge is still faced by many provinces throughout Indonesia. In this respect, Handy 

Talkies (HTs) or Walkie Talkies (WTs) have been shown to be effective (ABC, 2017). 

For example in Vietnam, the device is used by community networks to communicate with 

the authorities during floods and flash floods (CECI, 2011). However, as mentioned in 

Chapter 9, in Aceh handy talkie devices have been provided by BNPB, but the devices 

cannot be operated in the absence of repeater stations. Hence, local governments at 

provincial and district levels should consider securing funds to establish repeater stations 
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powered by an independent energy source like solar energy in local areas, so that the 

dissemination and communication process can be maintained during any conditions.  

As described in Chapter 8.2.2, the Acehnese also obtain information through radio and 

television. However, frequent blackouts due to limited power supply limit consistent 

information accessibility throughout the province. To overcome this problem, the Aceh 

government signed an memorandum of understanding with a Turkish company in 2017 

to construct geothermal plants in some districts (Hasyim, 2018). The construction of 

geothermal plants aligns with research findings  by Triutomo (2012), who reports that 

Indonesian governments need to use renewable energy sources which are available in the 

country such as geothermal, wind, solar, water and biomass to generate electricity rather 

than relying on fossil fuels. In addition to that, the local government should distribute 

solar panel radios to communities in remote locations in order to enhance the 

effectiveness of information dissemination throughout the province. This is similar to 

what had been done by Oxfam and other NGOs in the 2004 Aceh recovery programs 

(Sharpe & Wall, 2007).  

Findings from Chapter 9.2.5.2 indicated that lack of planned and organised media 

engagement such as television and radio in the early warning system standard operating 

procedures is another issue. According to Kuppuswamy (2014), in many developing 

countries, radios or televisions remain the most widely used channels for disseminating 

disaster warnings. Warning messages that are broadcast via radios or televisions can 

quickly reach isolated rural communities where no other forms of communication are 

available (Jati, 2015; Romo-Murphy et al., 2011). Similarly, the media in Cuba are 

channeled to the National Forecast Centre, where meteorologists frequently broadcast any 

risk information live to authorities, response agencies and communities (Rubiera, 2010). 

TV and radio units are connected to power plants or solar panels. Since some radio 

stations are located at municipal and community level, people can participate in sharing 

their natural hazard experience on air. The Cuban government also provides public 

television halls in remote communities, which contribute to the effectiveness of Cuba’s 

early warning system through rapid dissemination of understandable and reliable warning 

information to the community (Golnaraghi, 2012). 

Findings from Chapter 9.2.6.4 also revealed various issues related to deficiencies in 

natural hazard response processes in Aceh province. One key issue was the slow response 

because key relief actors are constrained by internal regulations. For example, BPBA or 
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BPBDs cannot respond immediately to natural hazard affected areas as they do not have 

on-call or emergency operational funds for relief efforts. They must request funds from 

the Aceh Finance Agency (BKA) and wait for release of funds. To improve this, central 

and Aceh governments could look to the laws of Costa Rica in relation to disaster budget 

allocation regulation. The National Emergency and Risk Prevention Law of 2005 

stipulates that local governments are mandated to allocate 3% of their revenue to disaster 

preparedness activities and outlines how additional emergency funds can be accessed 

(UNISDR, 2008a). Further, the law introduces the concept of “humanitarian assistance” 

that enables the Emergency Management Commission to use the State of Exception 

(funds and emergency facilities) without a declaration of emergency. The commission 

can deliver humanitarian aid as well as procure heavy equipment to clean affected areas 

for a maximum of four days after a natural hazard occurs without further authorization 

(Poundrik, 2014). 

Another bureaucratic issue is that involved agencies have to get approval from their 

superiors before conducting coordinated natural hazard response actions. This can affect 

coordination processes leading to delays in natural hazard responses. This research 

discovered that when the Pusdalops division requests Rapid Assessment teams from other 

agencies to conduct joint assessments in the natural hazard affected area, the other 

agencies often complain about not gaining timely approval from their office chiefs. This 

is similar to what was reported for the post hurricane Katrina response in 2005 in the 

USA, where late responses were due to slow approval from the federal government 

authorities. In this context, simplifying bureaucratic processes in an emergency is critical. 

Findings from Chapter 9.2.6.3 also found that egocentrism can lead to poor coordination 

between actors during natural hazard response actions in Aceh. According to Miller 

(2002), decentralisation of the government system can trigger egocentrism among 

stakeholders, leading to lack of coordination at the local government level. As identified 

in Chapter 9.2.6.2, many relief agencies undertake an individual response that leads to 

overlapping works during relief efforts. Effective natural hazard responses require 

cooperation and coordination among different levels of governments and other 

organisations including volunteer organisations and the private sector (Tajosan-Gill, 

2016).  

Experience has shown that adequate coordination among relevant agencies in natural 

hazard response leads to successful outcomes. For example, strong interagency 
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coordination among relief actors avoided duplication of efforts in the 2015 Kyrgyzstan 

earthquake (UN-OCHA, 2016). The REACT team conducted a needs assessment and 

informed the Ministry of Emergency Situations and other actors about the need for 

providing winterized containers, instead of tents which the Ministry was planning to 

deliver to the affected villages (UN-OCHA, 2016). The team also informed the ministry 

about the need to provide non-food items since the affected people already received 

sufficient food from    a number of humanitarian agencies.     

Another administrative issue identified in Chapter 9.2.8 is that of staff rotation. The 

frequent replacement of staff in many government offices leads to ineffective 

coordination and collaboration with multi-stakeholders in disaster management activities 

(Bhalla & Giri, 2014). This also impacts on maintaining the sustainability of disaster 

management programs (Jati, 2015; Triutomo, 2012). According to BNPB (2016a), the 

staff turnover rate is quite high in some government agencies including BPBDs. Personnel 

who have been trained by BNPB at local BPBDs are frequently moved to other 

government units. Consequently, the capacity of personnel in many BPBD offices is 

limited as the new personnel often have limited understanding and experience of disaster 

management programs (BNPB, 2016a). This situation was identified in the Pidie BPBD, 

in which its Pusdalops does not have employees skilled in dissemination and 

communication of warning information to relevant agencies and communities (as 

identified in Chapter 9.2.7). Similarly, the impact of staff rotation on staff performance is 

shown by the Utruk Financial Services in Ghana, where staff who were transferred were 

not trained appropriately to perform their new job, leading to a decrease in effectiveness 

for a period (Adjei, 2012; Bhalla & Giri, 2014).              

In this respect, Aceh government offices, including BPBA and BPBDs, need to allocate 

resources to conduct regular education and training for newly assigned employees in 

newly assigned tasks (disaster preparedness and early warning systems) in order to 

maintain sustainability of disaster management programs. 

Findings from Chapter 9.2.6.1 suggest a dominance of the military and police in natural 

hazard responses in Aceh. These agencies often respond immediately without waiting for 

a formal declaration of a disaster status from the local government. According to Zaw and 

Lim (2017), the military commonly plays a significant role in humanitarian assistance 

during natural hazard relief operations because of its readiness, mobility, technical 

expertise, equipment and systematic organisational structure. These characteristics allow 
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military organisations to quickly mobilise resources to almost any region of the country 

(Coppola, 2007a; Weeks, 2007). In the past, military forces were only involved in 

safeguarding roles in humanitarian operations but, in recent decades, military doctrines 

have evolved to include the military as natural hazard relief actors (Yoshizaki, 2012).   

However, according to Vorraber et al. (2016) and Zaw and Lim (2017), natural hazard 

relief operations should be led by civilian authorities and supported by the military, with 

both actors coordinating with each other based on their individual traits and capacities 

(Yoshizaki, 2012). This is in line with the good practice outlined by the UNHCR 

Handbook for Emergencies suggesting that the military is  normally involved in larger 

scale natural hazard operations through sharing its assets, providing communication and 

evacuation, and coordinating with other humanitarian relief agencies (Guterres, 2007).  

The dominance of military or police in natural hazard  responses can be problematic since 

there may be a lack of coordination between military, police and civilian relief personnel 

and mistrust by the community which can undermine response effectiveness. In this 

respect, the Aceh government through the chiefs of BPBA or BPBDs (Sekda and Kalak) 

should strengthen its leadership capacity as the lead disaster manager (command 

coordinator and implementer) that enables it to instruct and coordinate with other relevant 

agencies including the military or police in natural hazard relief efforts and define and 

communicate the roles and responsibilities of key stakeholders across all districts. 

11.3 The current community engagement across the four EWS elements 

This research found that communities were engaged in disaster risk management (DRM) 

processes via various activities conducted through government or NGO projects, but they 

were not regularly or formally engaged across all four elements of early warning systems. 

Community engagement activities were most dominant in the response capability element 

of the system where communities were engaged in short-term natural hazard response 

activities via TAGANA, Search and Rescue, and Public Safety Centre programs (as 

identified in Chapter 10.2 findings), and disaster drills and simulations initiated and 

implemented by BNPB and BPBDs in some districts in 2015, 2016 and 2017 (as identified 

in Chapter 9.3.4 findings).  

As identified in Chapter 8.3.5, within the two case villages, Sukon village conducted 

CBDRM programs through the Resilient Village Project in 2015. The project involved 

villagers in disaster evacuation drills and simulations. However, villagers in Peukan sot 
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village were not engaged with any such programs though the village has similar 

vulnerabilities.  

Villagers in Peukan sot (as identified in Chapter 9.3.4.1) took the initiative to build a 

wooden shelter outside their houses as a temporary refuge building in case of an 

earthquake. The villagers also constructed a simple bamboo bridge as an escape route to 

cross a river. In this sense, local governments should support the community efforts in 

establishing disaster management facilities through constructing a permanent evacuation 

building and a bridge within their village. Meanwhile, engaging villagers with disaster 

management activities, e.g. vulnerability assessment, monitoring and warning of hazard 

risks, dissemination and communication of warnings as well as response capabilities, is 

also necessary.  

In relation to engaging the community in the monitoring element of the EWS, findings in 

this research indicated that communities in Aceh are not formally engaged with the 

monitoring element of the system. The local community knowledge of the environment 

and early warnings are not formally recognised, valued or sought. In both case villages, 

the villagers monitor the risk by observing natural signs, using local knowledge (types of 

cloud, or bird and animal behaviour) to predict weather. This is similar to what has been 

reported in Rajasthan, India and on the Bhola island, Bangladesh (Pareek & Trivedi, 

2011). According to Mercer, Kelman, Suchet-Pearson, and Lloyd (2009), local 

knowledge can be a precious resource that can facilitate natural hazard risk monitoring 

processes in the design and operation of early warning systems in cost effective and 

sustainable ways.  

Thus, local governments in Aceh along with BPBA, BPBDs should involve communities 

throughout the province to explore local knowledge within their locations and combine 

with scientific knowledge to monitor or predict natural hazard risks.   

In relation to CE in the dissemination and communication element of the EWS, in Aceh, 

communities in urban and rural areas are commonly engaged only in one-way 

communication methods. They usually obtain risk information from authorities via 

electronic media (mobile phones, radios, televisions, or the Internet e.g. social media, 

SMS alerts, especially if they are registered to BMKG websites). Some people in cities 

such as Banda Aceh and certain districts receive the information via EWS sirens 

especially for tsunamis. However, the limitation of signal coverage on mobile phones and 

the Internet especially in rural areas hinder the information flows to rural communities 
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(as identified in Chapter 8.2.2) and the two-way communication required to improve 

response effectiveness is lacking. 

Thus, utilising HT or WT devices (as identified in Chapter 9.2.5.1) is effective to 

disseminate warning information to rural areas as they do not depend on the Internet or 

cell-phone networks (as previously mentioned). Importantly, the devices can also enhance 

two-way communication flows between local government authorities (BMKG, BPBA, 

BPBDs), relevant stakeholders and urban-rural communities.  

Further, information dissemination can be strengthened using low-technology or  

traditional communication tools such as loudspeakers, kentongan, and bedugs (as 

identified in Chapter 9.3.3.1.1), hand operated sirens or whistles, coloured flags or house 

to house visits (IFRC, 2012). This is similar to what has been successfully done in a local 

community in Kabul to disseminate flood risk warning information using a mosque’s loud 

speaker during the 2012 monsoon rains. As a result, over 1,000 households were able to 

save their lives and their precious belongings and household items (Mohit, Zahai, Eusuf, 

& Ali, 2013). 

11.4 Enabling factors for enhancing CE in the EWS to improve disaster 

preparedness in Aceh 

This research identified a number of opportunities that can be used to enhance community 

engagement in the EWS in Aceh: (1) community engagement with disaster management 

or CBDRM programs initiated and supported by governments or NGOs, (2) enhancing 

existing  roles of respected figures and natural hazard experienced communities, (3) 

supporting adat and sharia practices, and (4) promoting community engagement 

opportunities with physical infrastructure: meunasah (village community centre) and 

mosques.        

Disaster management and CBDRM programs are crucial to enhancing CE in the EWS as 

the programs engage communities in the response capability element of early warning 

systems especially in short-term response activities such as search and rescue operations. 

These programs still continue in the province because they are initiated and supported by 

line ministries. However, all these programs need to be integrated into formal EWS 

processes under BPBA or BPBDs coordination as the lead agency in disaster management 

to ensure sustainability.  
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Destana (resilient village), Community Based Disaster Preparedness/SIBAT and Disaster 

Preparedness School programs engage communities with the four elements of the EWS. 

These projects have not been sustained, nor did they cover all vulnerable districts in Aceh. 

However, according to BNPB (2016b), resuming and continuing programs across the 

Aceh province is crucial since resilient villages, CBDP/SIBAT, and disaster preparedness 

school programs are priorities of the national disaster management strategic plan (2015-

2019), which aims to “enhance community capacity for disasters through a disaster 

resilient village program; implement a disaster preparedness school program to reduce 

risk index to 30% at local levels by 2019”. These programs are implemented through a 

community-based disaster risk management (CBDRM) approach. 

In addition, the Resilient Village Program is relevant to the priority target of both Hyogo 

Framework for Action, 2005-2015 (enhancing resilient nations and communities to 

disasters) and Sendai Framework for Disaster Risk Reduction, 2015-2030 (investing 

disaster risk reduction for resilience) (UNISDR, 2005, 2015b). Further, the third United 

Nations (UN) World Conference on Disaster Reduction (WCDR) in March 2015, clearly 

supports a disaster preparedness school program through a comprehensive school safety 

framework. The framework has three pillars: safe learning facilities, school disaster 

management, and disaster risk reduction and resilience education (UNISDR, 2005, 

2015b, 2017).       

The findings indicate that the roles of respected figures at mukim and gampong (village) 

levels are very important for enhancing CE in the EWS. Approaching religious leaders 

and other key community leaders when commencing the community engagement 

program is crucial because of their influence in their communities. The leaders are able 

to identify the specific needs of their community members, such as the elderly, those with 

disabilities, disadvantaged, minority and illiterate groups, and other vulnerable groups 

(McGeehan & Baker, 2017). The local religious leaders also can provide solutions on 

religious issues that could hinder community engagement in disaster risk reduction. For 

instance, research findings by McGeehan (2012) reported that some tsunami victims in 

Padang, Indonesia, are reluctant to be relocated from their homes up the mountain sides, 

because they assume that these relocation measures would not stop God’s power if He 

wants to punish them. In this situation, traditional religious figures are able to convince 

the victims to move their homes to the high ground through religious approach.    
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Therefore, religious leaders can influence the mindset and behaviour of communities 

more comprehensively via religious approaches (e.g. through Friday sermons) regarding 

the importance of disaster risk reduction and community needs. This is in line with 

research by Gianisa and Le De (2018), who stated that the local government in central 

Java sent trainers (from local universities) to the 2009 earthquake affected areas to train 

the local religious leaders on the important role of communities in disaster risk reductions 

programs. The trained leaders communicated this information to communities through 

mosque gatherings. This approach can be effective because many people, especially men, 

go to mosques for Friday prayers. Also, the same information can be communicated to 

women and non-Muslims through meunasahs.    

In addition to religious leaders, the other important figures at village level such as 

Keuchiks also play a significant role in enhancing community participation in the early 

warning system in Aceh. This is similar to what has been reported in Vanuatu, where 

local communities listen to the Council of Chiefs’ instructions when natural hazards 

threaten. The Chiefs use a traditional means (e.g. conch shells or bells) to call meetings 

or give cyclone warnings to their communities (Fletcher et al., 2013).  

However, the credibility of Keuchiks in some places in Aceh has been eroded as some 

have been involved in misuse of village funds affecting the level of community 

participation in some social activities. Similarly, in rural Liberia (Beekman, Bulte, & 

Nillesen, 2014), where some village chiefs were accused of corruption regarding rice 

seed, vegetable seed and agricultural tools, key economic activities within their 

communities were undermined because villagers  resisted engaging in trading activities 

(Beekman, Bulte, & Nillesen, 2013).  

Decentralization has provided rural villages with free election of village heads and 

autonomy to determine budgets and regulations without higher approval (Batubara 

(2016). This can provide an opportunity for corruption of a village chief. In this respect, 

Rinaldi et al. (2007) offer some strategies for eradicating corruption practices at local 

levels: establishing a local level anti-corruption platform, strengthening local level anti-

corruption initiatives and judicial reform at local level.   

Furthermore, as suggested in the findings (Chapter 10.2.8), engaging community 

members who have personal experience in natural hazards can enhance participation in 

early warning systems design and operation as they are more interested than those without 

personal experience. This finding has been reported in many countries. For example, in 
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Honduras and Nicaragua, which have been devastated by many natural hazards, the 

World Bank introduced community based early warning system projects in 2013 to 

strengthen community disaster management capacity (Solo, Gonidot, & Velasco, 2014). 

The level of community participation in the project was high. Similarly, in Japan, where 

people regularly experience typhoons, earthquakes and tsunamis, participation in disaster 

risk reduction programs is high. For instance, communities and school children regularly 

participate in a project called ‘Mountain-watching’ and ‘Town-watching’ in Saijito city 

as a part of the risk awareness raising program for typhoons (Kadel, 2011; UN, 2010a).   

On the other hand, findings in this research suggest that some individuals who had 

personal experience in natural hazards in Aceh, especially the 2004 tsunami, can be more 

reluctant to be engaged with the EWS or other DRM programs as they are traumatised by 

the past events, and have a belief that the more DRM programs are conducted in 

communities, the more frequent and extensive natural hazards may occur. Hence, local 

governments, BPBA and BPBDs, and other relevant agencies should be sensitive to this 

perception when conducting community engagement in all natural hazard-related 

programs. 

The other enabling factor for enhancing CE in the EWS design and operation in Aceh is 

the roles of local adat and sharia practices. This research identified one local adat practice 

of meuseraya (mutual help) as particularly relevant. As mentioned in Chapter 10.2.9 

findings, the meuseraya is deeply rooted in Aceh society and is supported by sharia, and 

represents social capital to enhance community engagement in early warning systems and 

other natural hazard programs.  Similarly in Padang, West Sumatra, a Muslim majority 

province, the Padang communities tend to assist others who are in difficulty, reflecting 

their religious beliefs and values (sharia) (Gianisa & Le De, 2018).  Thus, after 2009 

Padang earthquake, local people were at the forefront to help their neighbours during the 

evacuation and recovery processes.  

Meuseraya, also known as gotong royong in other parts of Indonesia, is widely valued 

throughout the nation (Taylor & Peace, 2015). For instance, in the aftermath of the 2007 

Surakarta flooding, many neighbours and other people who were not affected by the 

floods, helped the affected residents. Neighbours and relatives assisted in cooking for 

others, sharing housewares, and helping to move properties (Taylor & Peace, 2015).  

Likewise, meuseraya as social capital is widely practiced in many countries in disaster 

management and preparedness activities. One example from Queensland illustrates this 
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well. During the 2011 flooding, around 25,000 volunteers called the ‘Mud Army’ worked 

tirelessly to help others to clean up mud and wreckage in flood affected areas, even though 

some of volunteers had been affected by the flood themselves. The efforts of the Mud 

Army through the spirit of mutual support, facilitated the people of Brisbane to recover 

from the flood event quickly (Charmine & Greg, 2011). In addition, the significant 

contribution of social capital was shown in the wake of cyclone Sidr in Bangladesh. Soon 

after the cyclone hit the areas, the first responders were from their relatives and 

neighbours before the government and other relief agencies arrived at the location (Kamal 

& Hassan, 2018).  

The other local customary practice is that many Aceh people (youth, men, women and 

old people) in cities or villages meet in coffee shops for long periods of time. This adat 

practice strengthens social bonding among villagers (in line with sharia), sharing 

information and making decisions. Thus, as indicated by Mefalopulos (2003), culturally-

embedded information-sharing and decision-making processes among community groups 

through local habits can facilitate dialogue, build trust and allow exchange of knowledge 

and expertise.  

Another enabling factor for enhancing CE in the EWS design and operation in the 

province is engaging the community with the physical infrastructure (meunasahs and 

mosques). This research indicated that a meunasah (community centre) has importance 

as the hub of social and religious activities. The building also saved many villagers’ lives 

during the 2004 tsunami by taking refuge to meunasahs in both Sukon and Peukan sot 

villages (based on in-depth interviews and FGDs). This is similar to what has been 

reported in Banda Aceh and other districts in the 2004 tsunami where many people were 

saved in the Baiturrahman grand mosque and other district mosques in coastal areas 

because the mosques were not damaged by the tsunami (McCarthy, Noonan, & Burrows, 

2014). Hence, meunasahs and mosques in Aceh can be used as the centres to engage the 

community in the EWS and other disaster management activities because the community 

highly trusts religious buildings. 

Religious buildings commonly fulfil this role in many places. In most Muslim countries 

in the South East Asian regions, mosques are commonly used as shelters and sources of 

information, for the collection and distribution of relief items, and the provision of 

emotional support to those affected by natural hazards. Along with religious 

organisations, mosques help in connecting natural hazard affected communities with the 
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government and NGOs, in order to provide appropriate needs to the impacted areas (Bush, 

Fountain, & Feener, 2015; Mohit et al., 2013). Likewise, in Pacific Islands which are 

predominantly Christian communities, churches play a significant role, both for worship 

and also as emergency evacuation centres or shelters in times of natural hazards (Fletcher 

et al., 2013).  Everyone has been trained that when they hear warning sirens, they should 

evacuate to the church building with their emergency bags (supplies for 48 hours). 

Further, the church as an organisation can play a great role in natural hazard responses. 

In Samoa, it was able to immediately mobilise relief supplies through land and air 

transportation even before the Red Cross and government agencies conducted 

assessments (Gero, Méheux, & Dominey-Howes, 2011). The church or mosque also 

provides counselling and psychosocial support to survivors and affected families as well 

as response personnel.  

11.5 Barriers for enhancing CE in the EWS in Aceh 

Though there are numerous opportunities to strengthen CE in the EWS in Aceh, this 

research discovered various challenges that can hinder the process. They include: (1) lack 

of integration of CE activities into formal EWS processes, (2) diminishing spirit of 

meuseraya among Acehnese communities (3) insufficient recognition of the role of 

mukim to maintain adat and sharia practices, (4) inadequate funds to maintain CE 

programs, (5) lack of community ownership of CBDRM programs and disaster 

management infrastructure leading to unsustainability of the programs and reluctance of 

communities to use the infrastructure, and (6) fatalistic religious views on natural hazards 

that hamper the CE process. 

This research indicated that most CE activities in NGO or government-led programs in 

Aceh province are not integrated into formal early warning system processes or plans. As 

a result, the activities do not continue because the community is not formally included in 

the system so that they are not aware of their responsibilities within the system. Similarly 

in Nepal even though many NGO and government projects engaged communities with 

the design and operation of early warning systems for hazards such as floods and 

landslides, the absence of a legal framework and inadequate integration of community 

engagement activities into the framework hampered the effectiveness (Kafle, 2017b; 

Shrestha et al., 2014). In relation to this, Kafle (2017b) proposes a formal framework of 

early warning systems which integrates all relevant disaster management actors including 

communities into the system. Within the proposed framework, communities are able to 

interact with a range of stakeholders e.g. authorities, emergency operation centres within 
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different government layers (village to ministerial level), relevant agencies and the media. 

Learning from the proposed framework, Aceh government should also consider 

integrating the CE activities into either formal EWS contingency plans or the existing 

EWS SOP (identified in Chapter 9.2.1, Figure 9.1).  

The other findings indicated that even though meuseraya is deeply embedded and 

practiced in Aceh, cash for work programs implemented by various international NGOs 

during the 2004 tsunami relief efforts have demotivated meuseraya practices among the 

Aceh community. As a result, many people are less willing to participate in social 

activities if they are not paid. Oxfam and Church World Service likewise report that cash 

for work (CFW) programs can negatively affect community participation in community 

involvement projects, because, in a change of culture norms, people may expect to be 

paid (Lumsden & Naylor, 2002). In this respect, NGOs or other project providers should 

clearly explain to beneficiaries (target communities) the aims and scope of any cash for 

work program before its implementation (MercyCorps, 2007). A lesson can be learnt from 

the Oxfam-led cash for work project in Turkana. The project clearly informed the 

community about hiring them to the project temporarily during the recovery phase only, 

so the community knew clearly that their job would end as the project ended (Lumsden 

& Naylor, 2002).  

In relation to cash for work projects conducted after the 2004 tsunami in Aceh, inadequate 

explanation of temporary nature of the projects may have contributed to the degradation 

of meuseraya spirit leading to decreased turnout in community engagement programs 

(Nuribadah, 2013). In response to this, the role of respected figures (Imuem mukim, 

Keuchik, and religious leaders) in resuming the spirit of meuseraya as part of sharia is 

required.   

Further to the impact of NGO-initiated cash for work programs after 2004, a large amount 

of village funds also weakens the meuseraya practice among Aceh people. According to 

a constitutional law observer, Margarito (2015), even though village funds benefit 

villages across the nation, a declining spirit of voluntarism (meuseraya) in local 

communities is clearly identified  as one of negative consequence of the funds. Many 

villagers assume that all village activities including social activities are paid from the 

village funds.  

However, Indrawati (2017) points out that not all village development projects can be 

conducted through cash for work schemes (known as ‘proyek padat karya’ or labor 
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intensive projects). Only projects that meet certain conditions can be carried out under 

the proyek padat karya. Approved uses include: making or rehabilitating simple 

infrastructure; utilising unproductive lands for the purpose of agriculture, plantations, 

livestock raising and fisheries; establishing a business that can utilize local resources 

(employing local people) to support sustainable economic growth in the village 

(Indrawati, 2017). Hence, it is important for Keuchik and other village stakeholders to 

clearly communicate with their villagers regarding the purposes and conditions of using 

village funds for proyek padat karya.    

As suggested in the findings (Chapter 10.3.3), despite mukim governance being 

acknowledged through various local government laws, the absence of local regulations to 

reinforce the laws was identified as a problem. As a consequence, Imuem mukims are not 

able to fulfil their roles appropriately. In relation to this, commitment of local 

governments is required to reinforce mukim governance laws so that all Imuem mukims 

throughout the Aceh province are able to maintain adat and sharia at the community 

level. 

The Aceh government could take an example from Brunei Darussalam (whose law is 

sharia-based). The country maintains the roles and functions of penghulu (Imuem mukim) 

under the mukim governance. The District Offices are mandated to oversee the penghulus, 

village chiefs and organise elections for both officials based on Ministry of Home Affair 

regulations (Pang, 2018).  Although penghulus and village chiefs are not considered as 

civil servants, they are government officials who are responsible for assisting the 

government to oversee and resolve social, economic, cultural and religious issues at the 

village level (Pang, 2018; Zain & Ahmadi, 2016). 

Another critical issue drawn from findings is that the provincial and district levels of 

government in Aceh focus on natural hazard responses and reconstruction efforts at the 

expense of disaster preparedness programs including CE in the EWS by allocating almost 

all funds to reconstruction and emergency responses. This is similar to what has been 

reported in other countries. For example, in Kenya, because the country is frequently hit 

by multiple hazards, most funds are allocated to emergency response activities, leaving 

little or even none for DRR programs (UNISDR, 2014a). In Romania, local governments 

commonly redirect disaster preparedness funds to disaster emergency response and 

recovery purposes (IFRC, 2016b). These examples taken from different countries are 

similar to Chapter 2.4.1 of literature review. Many countries in the world still focus their 
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funds on emergency response rather than on preparedness actions (Healy & Malhotra, 

2009; Swithern, 2015). However, those practices are in contrast to the 2013 World Bank 

report: each dollar invested in disaster risk reduction saves seven dollars in natural hazard 

response and reconstruction efforts (VOICE, 2013). Hence, the Aceh government should 

shift its disaster management paradigm from a response to a risk reduction approach 

starting with allocating more funds to preparedness and CBDRM activities including CE 

in the EWS design and operation.    

The other identified barrier to engaging communities with the EWS in Aceh is that there 

is a lack of community ownership of CBDRM programs leading to challenges for such 

programs’ sustainability. For example, as indicated in Chapter 10.3.5, even though the 

disaster preparedness school program has been introduced and has engaged with various 

school stakeholders including teachers, students and other school staff in disaster risk 

reduction activities, the program did not continue once the project ended as happened 

with the resilient village and SIBAT/CBDP programs. This is consistent with research by 

Shaw and Okazaki (2004) who state that although communities participate in DRR 

programs during the project time, it has been observed that the programs have been 

unsustainable at local level after the completion of the project. Further, if disaster 

management facilities are not what a community wishes, they will be reluctant to use the 

facility (as indicated in Chapter 10.3.5). Thus, since the construction site of the evacuation 

building in Sukon village was not discussed with, or assessed by, the villagers, the 

building is poorly maintained, is not regularly used for disaster evacuation drills, and the 

villagers are not interested in using the building for evacuation centre in case of natural 

hazards. Hence, community needs assessment before carrying out disaster risk 

management programs and constructing natural hazard-related facilities is an important 

process for enhancing the sense of ownership and acceptability among local communities 

leading to maintain the sustainability of any community-based disaster risk management 

programs. 

According to Pandey and Okazaki (2005), other strategies that can be used to enhance 

sustainability in CBDRM programs in Aceh context include: 

• Exploring the existence of a “culture of coping with crisis” and “culture of disaster 

reduction” within a community; 

• Involving the community in risk assessment processes by incorporating their 

perception of vulnerability and capacity; 
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• Sharing common motivation and ownership between CBDRM project initiators and 

the community; and 

• Ensuring all populations are included in participation especially women, the disabled, 

the elderly, children, ethnic minorities, and other vulnerable groups. 

Another barrier to strengthening engagement with communities in Aceh is that many 

people argue that natural hazards are Allah’s determination, and people cannot do 

anything to prevent them.  This fatalistic view is similar to research findings by  

McGeehan and Baker (2017), who reported that in some circumstances religious beliefs 

can also serve as a barrier to community engagement in the implementation of risk 

reduction best practices. For instance, Muslim survivors of the 1997 cyclone in the Cook 

Islands, the 2004 Indian Ocean tsunami, the 2005 Pakistan earthquake, and the 2006 

Indonesian earthquake reported natural hazards as Allah’s or God’s will which cannot be 

escaped (Gianisa & Le De, 2018). This interpretation generates inaction among such 

Muslims (Schlehe, 2010).   

This inaction behaviour was also identified in this study because the people assume 

natural hazards as fate so that people just accept them. This assumption is not unique to 

the Muslim religion. The Buddhists view a natural hazard as one of acceptance due to the 

world’s impermanence (Silva, 2006). For example, McGeehan and Baker (2017) found 

that the majority of Buddhists, including Sensei (members of the ‘clergy’), in the 

Hawaiian islands are not aware of any type of natural hazard response plans at their 

temples or Buddhist community centres. Hence, Buddhist values of acceptance may lead 

to be inaction to natural hazard events so that they are not interested in participating in 

DRM programs.  

Nevertheless, as mentioned in Chapter 5.3.3.1, human efforts to avoid or prevent 

potentially dangerous situations such as natural hazards are recommended in Islamic 

teachings (Bagir, 2012). This is also in line with one of the Prophet Muhammad’s 

messages ‘trust in God but tie your camel tight’, meaning that we should do everything 

we can, and trust in God afterwards. Further, this narrative also exists among Bahá’í faith 

followers in the Hawaiian Islands who believe that actions or efforts are important to 

prepare for and respond to an ever-changing world including natural hazards (Reale, 

2010). Also, research by Schmuck (2000) reports that even though most people living in 

flood prone areas in Bangladesh view natural hazards as the Allah ‘will (fatalistic 
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assumptions), in practice, the people actively prepare for monsoon floods (e.g. evacuate 

themselves and their families as well as their belongings to save places).   

Findings also indicate that some Aceh people interpret natural hazards as Allah’s 

punishment (another fatalistic view) for accumulated sins committed by the majority of 

people, such as the long-standing armed conflicts and rampant environmental destruction 

through illegal logging in the province. This is in line with research by Gianisa and Le 

De (2018), who reported that Muslims perceive natural hazards not only as a consequence 

of humans’ bad conduct toward the environment but also humans’ immoral conduct 

against Islamic teachings and values. In this respect, natural hazards are perceived as trials 

and tribulations for good people who followed the teachings and values of Islam, but as 

punishment for wrong doers. Similarly, the Confucians perceived natural hazards as the 

consequences of human’s collective destruction of the environment (Gianisa & Le De, 

2018).  

In response to these prevailing beliefs, the role of religious leaders, respected figures such 

as Imuem mukim, Keuchik and other key stakeholders is fundamental in enhancing the 

community’s understanding that managing disaster risks and preparing community 

capacity for effective natural hazard response in order to reduce loss and injury are 

Islamic values. In this way, barriers due to fatalistic assumptions among people in Aceh 

can be reduced so as to enhance their participation in the EWS design and operation.    

11.6 Overall reflection on the research: strengths and limitations  

11.6.1 Reflection on the methodology 

The literature review was important to organise themes within all contextual fields and 

organise research questions as well as establish research methods. A systematic literature 

review method using on-line databases to search peer-reviewed journal articles and 

government and NGO project reports was necessary to develop a deeper understanding 

about community engagement within each element of early warning systems from a 

global perspective. In the context of Aceh province, a qualitative method using different 

data collection techniques (i.e. in-depth interviews, focus group discussions and 

document reviews) provided comprehensive understanding about the opportunities and 

challenges for enhancing CE in the EWS in the province with different stakeholders’ 

perspectives. It revealed the existing governance and structure of the early warning 

system in Aceh and the role of stakeholders in the system; the current status of CE in each 
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element of the system; and enabling factors and barriers for engaging with community in 

the EWS in the province.  

11.6.2 The strengths of the research  

This research is the first study conducted in Aceh which comprehensively examines the 

opportunities and challenges for enhancing CE in the EWS using multiple data collection 

techniques (in-depth interviews, document reviews and FGDs) from provincial to village 

levels. Further, it has explored the opportunities and challenges for enhancing CE in the 

EWS by examining social perspectives including sharia and adat practices within Aceh’s 

unique governance system, and key stakeholders such as Islamic leaders, Imuem mukim, 

Keuchiks, adat stakeholders, and other respected figures. 

In addition, this research has systematically reviewed the literature to investigate CE 

across all the four elements of EWS which has not been done previously. Another strength 

of this research is that in spite of the limitation of resources and time available for this 

study, comprehensive and high-quality data were collected within the short time period 

since the researcher, who is Acehnese, speaks the local language, and understands about 

local adat and sharia practices as well as other local social dynamics. In addition to that, 

multiple data collection techniques (triangulation methods) facilitated a deeper 

understanding of the opportunities and challenges for improving CE in the EWS and 

assisted to contextualise findings.  

11.6.3 The limitations of the research  

Despite various identified strengths, there are some limitations of this research. First, the 

findings from the systematic literature review may miss some community engagement 

activities because these activities may not have been described using the keyword terms 

used in the screening processes, including resources published before 2008 and those not 

reported in English. Also, since many included resources were from grey literature (not 

peer-review journal articles), the quality of these reports is not well established.  

Second, the findings based on the two case examples at the village level cannot be 

generalised more widely. However, the methods used, and findings of this research can 

provide some insights if we apply them to other local communities to facilitate local 

governments and disaster management professionals at BPBDs in enhancing CE in EWSs 

design and operation. Third, some information gathered via in-depth interviews cannot 

be validated or confirmed through written documents because the information is not 

sufficiently reported and documented in official government records. However, since this 
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research involved many interviewees at different government levels (province, district, 

sub-district, mukim and village) and participants in FGDs, these multiple sources 

enhanced the quality of this research findings.          

11.7 Recommendations for policy makers, practitioners and future research 

This research provides some opportunities and challenges for enhancing community 

engagement in the Early Warning System to improve disaster preparedness in Aceh. The 

following section offers recommendations for change and for future research. 

11.7.1 Recommendations for policy and practice 

Several key recommendations for provincial and Pidie district governments including 

BPBA, Pidie district BPBD as well as other involved agencies are: 

❖ For Aceh governments (the governor, regent, Sekda) and disaster 

management practitioners (BPBA, Pidie BPBD, BMKG and relevant 

agencies) 

• Develop a Multi-hazard EWS (MHEWSs) in Aceh as the province is prone to 

multiple hazards. This system needs to be supported by not only a robust and 

reliable infrastructure and technology, but also comprehensive involvement of 

humans as end users (especially the community at risk) across the four elements 

of the early warning systems. To maximise the multi-hazard operation, 

working collaboratively with all relevant actors across each element of the 

system will be critical; 

• BMKG in Aceh province, which currently is divided into three sub-divisions 

(separately located) that monitor each hazard separately and report along 

separate lines, needs to maximise its efforts to monitor and predict multi-hazard 

precursors (geophysical, climatological and meteorological related hazards) 

under a central BMKG coordinator office. All sub-divisions need to be in one 

location under a single agency coordinator (BMKG) in order to reduce 

monitoring duplication and enhance data sharing processes between different 

hazard observers. Additionally, the government should establish BMKG office 

branches across all districts in the province; 

• Badan Penanggulangan Bencana Aceh/BPBA (Aceh/Provincial Disaster 

Management Agency), Badan Penanggulangan Bencana Daerah/BPBDs 

(District Disaster Management Agencies) including Pusdalops need to 

organise a regular coordination meeting with other involved actors to develop 
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an effective strategy to enhance warning dissemination and communication 

processes; 

• The established EWS SOP needs to cover multi-hazard risks (not only for 

tsunami) and be regularly updated and re-evaluated in order to ensure its 

ongoing effectiveness; 

• Local governments at provincial and Pidie district levels, BPBA and Pidie 

BPBD, Pusdalops, as well as other relevant agencies need to be aware of the 

importance of an integrated or people-centred EWS including its four elements, 

rather than only focusing on dissemination and response capability elements of 

the system as they currently do; 

• BPBA and Pidie BPBD, as the lead agencies in disaster management including 

the EWS design and operation, need to strengthen their roles and functions as 

the coordinator, commander and implementer of disaster management 

programs at provincial and district levels. As mentioned in Chapter 5, these 

disaster management agencies have a high degree of authority with two high 

rank leaders namely Sekda and Kalak (which is different from other 

government agencies). Therefore, the political will and the commitment of both 

leaders to strengthen and maximise the roles and functions of disaster 

management agencies is very important. Strong leadership is necessary to 

achieve effective disaster management coordination, while weak leadership 

can lead to inadequate administrative decisions, lack of coordination and 

unequal distribution of resources (Lurie, Wasserman, & Nelson, 2006); 

• The provincial and Pidie district governments, BPBA, Pidie BPBD and other 

relevant agencies should develop provincial and district natural hazard 

contingency plans. In order to do that, the Aceh government needs to update 

regular risk assessments throughout the province, since the latest risk 

assessment was conducted in 2011 (the Aceh Disaster Management Plans 

2012-2017). Furthermore, it is more effective and efficient to have a multi-

hazard plan rather than a single plan for each hazard. Effective contingency 

plans can enhance the EWS operation and coordination among the actors 

involved across the four elements of the system. Importantly, the plan should 

be monitored, evaluated and updated by the BPBA in order to measure its 

effectiveness; 

• The Aceh government should allocate on-call or emergency funds to BPBA or 

BPBD accounts (similar to military and police organisations) so that the agency 
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can directly access the funds in case of natural hazards. At the same time, the 

government needs to formulate clear regulations on the amount of disaster 

funding to be budgeted, and allow funding disbursement to be more responsive 

and easier, while maintaining transparency and accountability; 

• The Aceh Provincial Education Agency should approach the local government 

to reinforce the existing regulations (BNPB Regulation 4/2012 on guidelines 

for Safe Schools and Madrasah/Islamic-based schools, and the Aceh Governor 

Instruction 2/2012 on integrating disaster risk reduction into provincial 

education curricula) through a provincial education regulation (a qanun) in 

order to teach community engagement in the early warning system in schools. 

Importantly, the regulation should also cover non-formal education institutions 

e.g. traditional Islamic boarding schools (locally known pesantren); and 

• To reduce misuse of village funds, central and Aceh governments need to 

monitor village funds management. This can be done by involving some 

important parties in the monitoring process including village representatives 

(village imams, tuha peuet), sub-district chiefs, the Village Consultative Body, 

and the Supreme Audit Agency (BPK). This should minimise misappropriation 

of village funds. Punishment is also needed for those who have misused funds. 

❖ Engaging with religious leaders, Imuem mukim, village chiefs, and adat 

stakeholders 

• The provincial and Pidie district governments, and BPBA, Pidie BPBD and 

other relevant agencies should engage communities comprehensively across 

the four elements of the EWS by considering the four principles of engaging 

the community in the system: local context, embracing multiple knowledge 

types, multi-hazards, and partnership with various stakeholders (as mentioned 

in Chapter 4.8). It is also important to consider that all vulnerable groups such 

as women, old people, the disabled, the illiterate, and minority groups need to 

be included in the design and operation of the EWS (as mentioned in Chapter 

7). Further, assessing their needs (vulnerable groups), identifying engagement 

models and communication methods are crucial to achieve the effectiveness of 

the EWS design and operation in Aceh. In addition, engaging some adat 

stakeholders such as Panglima laot (who supervises sea), Pawang gle (who 

supervises forests) and Keujruen blang (who supervises agricultural lands) is 

crucial to explore more indigenous knowledge based on their areas of 
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responsibility, which then can be used to strengthen scientific knowledge in the 

EWS design and operation; 

• BPBA and Pidie BPBD should collaborate with Imuem mukim, Keuchiks, and 

tuha peut to enhance community participation in the EWS through sharia and 

adat approaches during village regular meetings e.g. monthly Family Welfare 

and polindes programs. Importantly, collaboration with religious leaders 

through regular village Islamic teachings is also necessary to improve 

community participation in the system. In this respect, religious leaders and 

teachers should emphasise the importance of disaster management and 

preparedness as well as CE in the EWS from sharia perspectives. By doing this 

approach, a fatalistic belief of natural hazards among villagers which is one of 

the barriers to engaging with the community in the EWS can be reduced; and   

• BPBA and Pidie BPBD need to collaborate with Imuem mukim, Keuchiks and 

other key village leaders to use village funds to resume and maintain the 

Resilient Village Program. The funds also should be used to expand the 

program to other areas throughout the province. 

 11.7.2 Recommendations for future research  

This research also provides some recommendations for further research: 

• Follow-up research is necessary to evaluate the implementation of CE in the 

EWS in Aceh province. This can provide more information about the potential 

barriers that the policy makers, disaster management practitioners and other 

relevant actors may encounter when implementing CE in the system; 

• The methods and findings of this research need to be applied/implemented in 

other local areas in Indonesia or other developing countries. This can help 

researchers to understand more about the applicability, benefits and limitations 

of this research; 

• Further research is necessary to examine the integration of local knowledge 

into scientific knowledge in the EWS in Aceh. This can strengthen the EWS 

design and operation in the province; and  

• More research is needed to understand the dynamics of sustainability of CE in 

the EWS design and operation in Aceh province. This could be done by 

assessing other CE activities in other social programs in Aceh, other parts of 

Indonesia or other countries.  
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11.8 Significance and contribution of the research  

This research has made a significant contribution to the concepts of engaging the 

community in the EWS to improve disaster preparedness in Aceh. It has applied the 

theory of CE assessment methodological approach that brings together key frameworks 

and principles from the literature to assess EWS elements in order to identify enabling 

factors and barriers to engage with the community in the EWS in Aceh. Further, this 

research discovered the importance of approaching religious leaders, key respected 

figures such Imuem mukims, Keuchiks, and adat stakeholders at mukim and village 

(gampong) levels through strengthening adat and sharia practices to enhance community 

engagement in the EWS design and operation in Aceh. 

The findings contribute to improving the understanding by provincial and Pidie district 

governments, BPBA, Pidie BPBD and other relevant stakeholders of the importance of 

engaging the community in the four elements of the EWS to improve disaster 

preparedness. Further, the findings provide useful information for disaster management 

scientists and practitioners in other provinces throughout Indonesia about the importance 

of combining technology and human capacity especially the capacity of local 

communities with the design and operation of the EWS to achieve effective natural hazard 

responses. Additionally, the findings will be useful for other natural hazard vulnerable 

areas throughout Indonesia and other developing countries. 

11.9 Conclusion 

This chapter has discussed the findings and provided recommendations based on the 

research. Four major findings related to opportunities and challenges for enhancing CE 

in the EWS in Aceh derived from the fieldwork and literature review were discussed and 

divided into four classifications.  

The first classification that has been discussed relates to the existing EWS governance 

and structure, and the roles of stakeholders in the system in Aceh. The shortcomings 

include inadequate multi-hazard early warning systems management approach; 

technology focused approach; inadequate legal authority of Pusdalops; the linear model 

of EWS operation; various information exchange disruptions because of delayed 

information flows between relief actors, lack of media engagement in warning 

dissemination, information flow interruption from and to remote areas; various natural 

hazard response challenges including disaster management actors being constrained by 

internal bureaucracies, egocentrism leading to inadequate coordination between agencies, 
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staff replacement leading to uncoordinated actions among actors and lack of skilled staff, 

inadequate workforce at Pusdalops in Pidie BPBD, and the military or police dominating 

in natural hazard responses.  

The second category that has been discussed relates to the current CE situations across 

the four EWS elements in the province. The main issue is that CE activities were often 

carried out through government or NGO projects, but the activities were not engaged 

across the four elements of the system nor continued beyond the project period. 

The third category that has been discussed relates to the enabling factors for enhancing 

CE in the EWS to improve disaster prepredness in the province. These factors include: 

community engagement in various disaster management or CBDRM programs led by 

governments or NGOs, the roles of respected figures and natural hazard experienced 

community members, the roles of local customary (adat) and sharia practices, and CE 

opportunities with physical infrastructure e.g. meunasah and mosques.  

The fourth group that has been discussed relates to barriers for enhancing CE in the EWS 

in Aceh. The barriers include CE programs that are not linked to government EWS 

processes, diminishing spirit of meuseraya, insufficient recognition of the role of mukim 

to maintain adat and sharia practices, lack of funds to maintain CE programs, lack of 

community ownership of CE programs and disaster management-related facilities, and 

fatalistic assumptions about natural hazards. 

This chapter has also discussed the strengths and limitations of this research based on 

overall reflection on the research. Furthermore, various recommendations are provided 

for change of policy and practice for provincial and Pidie district governments including 

BPBA, BMKG, Pidie district BPBD and other relevant actors. These recommendations 

include:  it is essential for: local governments to develop MHEWSs covering multi-

hazard risks rather than a single hazard EWS in Aceh as the province is vulnerable to 

multiple hazards; enhance capacity of BMKG through establishing BMKG branches 

throughout 23 districts in Aceh; BPBA, BPBDs and pusdalops at district levels to conduct 

coordination meetings on a regular basis to improve their EWS design and operation; 

local governments and relevant stakeholders to realize the important of people-centred 

EWS and integrating all the four elements into the system design and operation; reinforce 

the roles and functions of Disaster Management Agencies to increase their DM activities; 

develop and update contingency plans periodically to enhance disaster preparedness 

capacity at provincial and district levels; allocate emergency funds directly at BPBA and 
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BPBDs’ accounts while monitoring for fund expense is required to avoid misusing the 

funds; reinforce the current BNPB regulation  4/2012 on “Safe School and Madrasah” to 

integrate DRR into education institutions throughout the province; engage the community 

comprehensively (vulnerable groups, respected leaders/figures) across the four elements 

of the EWS; collaborate with local respected figures (keuchiks, imuem mukim and tuha 

peuet) to enhance CE in EWS through adat and sharia approaches; and utilize the village 

funds to resume DRR programs including the resilient village project. 

Other recommendations for future research include: it is crucial to: evaluate the 

implementation of CE in the EWS design and operation in order to identify its potential 

challenges; apply these research methods and findings  to other areas to understand about 

the applicability of this research; integrate ILK into scientific knowledge to enhance the 

effectiveness of EWS design and operation; and assess CE activities in other social 

programs/projects so as to understand the underlying causes/challenges for sustainability 

of CE in the EWS in Aceh. Moreover, the significance and contribution of this research 

have also been presented at the end of this chapter. The next chapter will provide the 

conclusion to this thesis.      
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Chapter 12 Conclusion 

12.1 Introduction 

In the previous chapter, this thesis has identified and discussed major findings in relation 

to the factors that enable or hinder engaging with the community in the EWS in Aceh. It 

then offers some recommendations for policy makers at provincial and district levels, and 

practitioners such as BPBA and Pidie BPBD, and other relevant agencies in order to 

enhance CE in the EWS to improve disaster preparedness in Aceh. This chapter presents 

the conclusions in relation to the state of knowledge of each chapter and summarises the 

findings of the research.   

12.2 State of the knowledge 

The impacts of natural hazards on population, economies and the environment are 

enormous. In the future, the intensity and frequency of disasters are projected to increase 

due to climate change. Disasters can be managed utilising a disaster management system 

that commonly follows four disaster management phases (mitigation, preparedness, 

response and recovery) (Coppola, 2007a; FEMA, 2014). Within the four phases, disaster 

preparedness plays an important role, because it builds the capacity of all relevant disaster 

management actors including communities before, during and after disasters through 

focusing on risk, hazard, vulnerability and capacity analyses. Based on the contemporary 

DRR framework, which has driven the work of DM agencies in recent years, disaster 

preparedness activities need to be well integrated within an EWS. Research reveals that 

to achieve effective early warning system design and operation, community engagement 

with the system is crucial.      

Aceh province is vulnerable to multiple hazard threats due to geologic, geographic and 

demographic conditions. Since the 2004 earthquake-triggered tsunami, the province has 

made important progress on disaster management and preparedness, particularly in 

relation to infrastructure and improving capacity for various disaster management actors 

and other involved agencies. Nonetheless, inadequate community involvement in the 

design and operation of the EWS is considered one reason, among others, to have led to 

ineffective disaster response to various disaster events in the province. However, there 

has been limited study on enhancing community engagement comprehensively across the 

four elements of an integrated EWS now considered good practice by the United Nations 

Integrated Strategy for Disaster Risk. This gap has been the motivation for this research.   
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The thesis has 11 Chapters, divided into two parts. The first part consists of literature 

reviews based on the four contextual fields: Disaster Preparedness (DP), Early Warning 

Systems (EWSs), Community Engagement (CE), and research setting: Aceh, Indonesia 

(Chapters 2-5), and a research conceptual framework and methodology (Chapter 6). The 

introduction in Chapter 1, presented the background information for the research 

rationale, including knowledge gaps, purpose and methodology, and the structure of the 

thesis. Chapter 2 reviewed the literature on disaster preparedness including the 

development of disaster preparedness and its nine important components. It also 

presented the benefits of, and barriers to, disaster preparedness. Based on the literature 

review on this chapter, the early warning system was highlighted as an essential 

component among the other disaster preparedness (DP) components. 

Chapter 3 investigated concepts, the evolution of DRR and EWS toward a multi-hazard 

approach, and the four key elements of EWSs, forming the contemporary an integrated 

or people-centred EWS that are now promoted by the United Nations Integrated Strategy 

for Disaster Risk. This chapter identified how insufficient CE in EWSs hinders the 

effectiveness of an EWS operation. Further, the concepts of community and community 

engagement, and the evolution of community engagement, as well as the continuum and 

cycle models of CE were presented in Chapter 4. This chapter also elaborated the benefits 

and challenges of CE and engaging the community within the context of disaster risk 

reduction and EWSs including some examples to describe them. For context, Chapter 5 

provided information about Indonesia in relation to demography, socio-economy and 

disaster profile, as well as the evolution of disaster risk reduction and management and 

EWS in the country. It then outlined information on Aceh province as the research setting 

(e.g. geography, climate, demography, socio-economy, and political evolution). Further, 

the chapter discussed mukim and gampong governance levels and the role of their 

stakeholders, and local customary (adat) and sharia practices. A disaster profile, the 

development of disaster risk reduction and management, and EWS, as well as the impacts 

of disasters on populations, infrastructure and economies in Aceh were also described. In 

summary, the information that has been explored in this chapter frame the potential 

capacities to enhance CE in the EWS in Aceh province.    

Chapter 6 provided the methodology of this research. This included the research 

conceptual framework, research rationale, research aim and purposes, and research 

question and focus questions, as well as a design and techniques to collect data (namely, 

a systematic literature review, in-depth interviews, document reviews and FGDs). There 
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were 31 peer reviewed journal articles, and government and NGO project reports used for 

a systematic literature review. Further, 39 respondents from provincial to village levels 

were interviewed. They included key persons involved in disaster management and EWS 

operation, and policy makers, Imuem mukim, village heads, and other adat stakeholders. 

Six FGDs were formed and conducted in two villages during the field study. Some 

documents were reviewed including local government laws, regulations, project reports, 

newspapers, magazines and other reports from provincial to village levels. This chapter 

also provided a brief information on two case villages (Sukon and Peukan sot) which are 

vulnerable to various disasters. 

The second part of this thesis provided findings (Chapters 7-10), and discussion and 

recommendations (Chapter 11). Chapter 7 first provided information on CE activities 

across the four elements of an integrated EWS based on a systematic literature review of 

16 project reports and 15 journal articles. It identified key issues for engaging the 

community in EWSs including challenges for sustainability of engagement due to 

inadequate technical, financial and human resources when support agencies end their 

projects; inadequate standard operation procedures for CE in EWSs; lack of integration 

of CE activities within formal government EWSs; inadequate integration of indigenous 

and scientific knowledge with EWSs; and insufficient involvement of vulnerable groups. 

This Chapter answered focus question 1 which has met the objective of this research 

namely to understand the roles of CE in EWSs from global perspectives. Chapter 8 

presented geographical, demographical, infrastructure and socioeconomic information on 

Pidie district and the two case villages, as well as mukim governance and village structure 

in both villages, features unique to Aceh. It also described the disaster profile of the 

district and both villages, and past natural hazard impacts on population, infrastructure 

and the economy, as well as the disaster management structure and disaster management 

activities in both villages.  

Chapter 9 identified the existing EWS governance, structure and the role of stakeholders 

in the early warning system in Aceh based on in-depth interviews, document reviews and 

FGDs. It examined the EWS design and operation in Aceh, which has a strong focus on 

tsunami with an emphasis on technology use; the insufficient legal authority of the EWS   

manager (Pusdalops); and the over-emphasis of the current EWS operation on 

dissemination and response. In relation to dissemination processes, various challenges 

were identified including limited internet connectivity especially during disasters that 

hamper the exchange of risk information between stakeholders; lack of media 



Chapter 12 Conclusion  

Page 240 of 326 
 

involvement in dissemination of warnings; and common problems associated with 

intermittent power supplies that affect information flow from and to rural locations. 

Challenges related to disaster response activities include the military and police playing 

dominant roles in disaster response; lack of coordination between response agencies; 

egocentrism; and actors following their internal rules that can inhibit cooperation and 

timeliness of response. Further, limited staff at Pusdalops in Pidie has led to inadequate 

capacity of Pidie BPBD in dissemination and communication processes, while staff 

rotation in government agencies including BPBA and BPBDs has reduced the availability 

of skilled and trained staff within these critical agencies.  

This chapter also discovered the current CE across the four elements of the EWS in the 

province based on in-depth interviews, document reviews and FGDs. There were six 

findings. (1) Communities were often engaged with government or NGO projects in some 

target locations but not across the four EWS elements. (2) In the risk knowledge element, 

some communities recognise risks based on their experiential knowledge within their 

locations. Although few communities were engaged in risk assessment activities via 

disaster risk reduction projects, the activities were not sustained due to the project 

stopping. (3) Most people are not formally involved in hazard monitoring and warning 

activities, but they independently observe natural signs to monitor or predict some risks. 

(4) Most people are normally involved in one-way communication process via 

televisions, radios and the Internet, but some community members are engaged with the 

RAPI organisation in two-way communication processes using modern technology 

(Handy Talkies). (5) Some community members were engaged with short-term response 

activities such as disaster drills and simulations, but the activities were not based on 

contingency plans, which were lacking. (6) The community independently prepares for 

disaster response through their own efforts. This Chapter answered focus questions 2 and 

3 which have met the objectives of this research namely to examine the current EWS, its 

design and operation and the role of involved stakeholders in the system as well as to 

investigate the current conditions of CE across the four EWS elements.   

Chapter 10 identified potential opportunities and challenges to engage with the 

community in the EWS to improve disaster preparedness in Aceh based on in-depth 

interviews, document reviews and FGDs. It found enabling factors exist to engage with 

the community in the EWS through (1) government or NGO-led programs (e.g. TAGANA 

(Disaster Alert Team), Search and Rescue operations, Public Safety Centres (PSC), 

disaster preparedness schools, Community Based Disaster Preparedness (CBDP), and 
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Destana/Resilient Village), (2) the important roles of respected community figures or 

leaders and disaster experienced community members, (3) the critical roles of adat and 

sharia practices, and (4) the essential role of meunasahs and mosques for CE in the design 

and operation of the EWS. In addition, this chapter also identified barriers to engaging 

with community, including (1) inadequate integration of CE activities into formal EWS 

processes, (2) diminishing meuseraya spirit due to cash for work programs, misuse of 

village funds and corruption among local leaders, (3) inadequate recognition of mukim to 

maintain adat and sharia, (4) lack of funds to maintain CE programs, (5) inadequate 

community ownership of CE programs and disaster management facilities (i.e. an 

evacuation shelter in the Sukon village) leading to the unsustainability of CE programs 

and the reluctance to use the facility for evacuation purposes, and (6) a fatalistic 

assumption about disasters. This Chapter answered focus question 4 which has met the 

objective of this research namely to analyse the enabling factors and barriers to engaging 

with the community to improve disaster preparedness in Aceh.   

Chapter 11 discussed identified major findings from Chapters 9 and 10, providing a 

reflection on this research: the strengths and limitations; recommendations for decision 

makers (at the province and Pidie district), practitioners (BPBA, Pidie BPBD and other 

relevant agencies), and future research. Further, the discussion presented the significance 

and contribution of this research to the enhancement of CE in the EWS through assessing 

EWS elements to identify factors enabling or hindering engagement of the community in 

the EWS in Aceh. Additionally, this research identified the importance of approaching 

religious leaders, key respected figures such Imuem mukims, Keuchiks, and adat 

stakeholders at mukim and village (gampong) levels to enhance CE in the design and 

operation of the EWS in the province. Moreover, the findings contribute to improve the 

understanding by provincial and Pidie district governments including BPBA, Pidie BPBD 

and other relevant actors, of the importance of CE in the four elements of the EWS to 

improve disaster preparedness in Aceh. Finally, the findings provide valuable information 

for disaster management scientists and practitioners in other local government areas 

throughout Indonesia and other developing countries about the importance of integrating 

technology and human capacity to achieve effective early warning system design and 

operation. 
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12.3 Conclusion 

This research has investigated the opportunities and challenges for enhancing CE in the 

EWS to improve disaster preparedness in Aceh province. This research used various 

techniques to identify the opportunities and challenges for enhancing CE in the EWSs. 

They included a systematic literature review to identify CE activities in each element of 

an EWS from a global perspective; in-depth interviews with various key respondents from 

provincial to village levels, document reviews, and FGDs with selected stakeholders in 

two villages to explore potential opportunities and challenges for enhancing CE in the 

EWS in the province. 

Based on the state of knowledge in the literature review chapters and field study data 

collection in Aceh province, this research has identified and discussed some key findings 

with regard to the enabling factors and the barriers to engaging with community in the 

EWS in the province. This also provides some recommendations for decision makers at 

provincial and district levels, and practitioners especially BPBA and Pidie BPBD, and 

other relevant stakeholders to enhance CE in the EWS in order to improve disaster 

preparedness in the province.     

This research provides a significant contribution to the enhancement of CE in EWSs 

through examining the four elements of the system to identify opportunities and 

challenges for improving CE within the system in Aceh. It also identifies the significant 

role of religious leaders, local respected figures and adat stakeholders to improve CE in 

the EWS in the province. Further, this research provides useful information for disaster 

management actors (experts and practitioners) in other provinces of Indonesia and other 

developing nations about the importance of integrating technology and human capability 

into the design and operation of EWSs to improve their effectiveness.     
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Appendices 

Appendix 1. Details of NGO and Government Programs from 2004 to Present in Aceh Province  

Organisations Period Programs Project scopes Focused activities Locations 

• American Red 

Cross,  

• Australian Red 

Cross  

• British Red Cross 

• Chinese Red Cross 

• Danish Red Cross 

• French Red Cross  

• German Red Cross 

• Hong Kong Red 

Cross 

• Irish Red Cross 

• Japanese Red Cross 

• Singaporean Red 

Cross 

• Norwegian Red 

Cross 

2004-

2010 

Rehabilitation 

and 

Reconstruction  

Rebuilding physical 

infrastructure  

 

Constructed houses, roads, schools, 

and health facilities such as 

provincial and district hospitals, 

community health centers and 

integrated health posts) 

Banda Aceh, Aceh Besar, Central 

Aceh, Bireun, South Aceh and 

North Aceh districts 

Health  • Water and 

sanitation  

• Health service  

• Constructed community latrines, 

water tanks, 

• Conducted mobile clinics, health 

campaigns, trauma counselling. 

Aceh Jaya, Nagan Raya, Banda 

Aceh, Pidie Bireun districts  

Livelihood  Cash for work, 

business 

revitalization   

• Involved communities to remove 

debridement, house cleanings,  

• Provided venture capital for local 

businesses (e.g. family business 

grants for cake and handy craft 

makers) 

Education School package 

assistance  

Provided scholarships for primary 

and junior high school students, 

books, school uniforms and 

stationary  

Banda Aceh, Bireun, Pidie, North 

Aceh, Aceh Jaya districts 
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• UEA Red Crescent 

Society 

• Saudi Red Crescent 

Society 

• Slovak Red Cross 

• Belgian Red Cross  

• Canadian Red Cross 

• Korean Red Cross 

• Malaysian Red 

Crescent Society 

• Netherland Red 

Cross 

• Spanish Red Cross  

• Swiss Red Cross 

Turkish Red 

Crescent 

(IFRC, 2005) 

Disaster 

management  

Enhancing disaster 

preparedness 

capacity through 

community 

participation 

• Conducted community trainings: 

first aid care, evacuation, 

emergency communication, 

• Involved communities through a 

cash for work program to replant  

mangroves, 

• Conducted training for PMI staff: 

basic and advanced life support, 

disaster simulations and drills.      

Banda Aceh, Pidie, Aceh Jaya, 

South Aceh, North Aceh districts  

• Reconstruction and 

Rehabilitation 

Agency (BRR Aceh 

- Nias) 

• Ministry of Energy 

and Mineral 

Resources of 

Indonesia 

• Aceh Government  

2007-

2009 

Structural 

mitigation 

Establishing physical 

infrastructure such as 

the memorial site, 

evacuation center, 

disaster drills, and 

disaster management 

education  

 

• Constructed tsunami museum, 

• Communities were engaged with 

disaster drills  

 

Banda Aceh 
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• Japanese 

government 

• Reconstruction and 

Rehabilitation 

Agency (BRR Aceh 

- Nias) 

 

2005-

2007 

Structural 

mitigation 

Establishing physical 

infrastructure such as 

evacuation centres 

and disaster drills 

 

• Constructed evacuation buildings, 

• Communities were engaged with 

disaster drills. 

 

Four evacuation buildings in 

coastal areas in Banda Aceh, and 

one in Pidie district 

German government, 

Indonesian 

government and 

BNPB  

2005-

2010 

Structural 

mitigation 

Establishing EWS 

physical 

infrastructure  

Installed tsunami siren towers, tide 

gauges  

 

Banda Aceh, Sabang, and 

Meulaboh 

IFRC 
2004-

2010 

Disaster Risk 

management 

Enhancing disaster 

preparedness 

capacity through 

community 

participation 

• Developed modules for tsunami 

awareness 

• Established disaster management 

volunteers 

• Conducted emergency 

communication  training 

• Developed Community based 

disaster preparedness programs 

(CBDP) and CBEWS  

Banda Aceh, Aceh Besar, North 

Aceh, west Aceh, Pidie, East 

Aceh, Bireun districts 

Rehabilitation 

and 

Reconstruction 

Rebuilding physical 

infrastructure  

 

Constructed Indonesian Red Cross  

(PMI) buildings at district levels  

North Aceh, East Aceh, South 

East Aceh, west Aceh, Sabang, 

Central Aceh, South Aceh 

districts 

Provincial Social 

Office  

2005-

present  

All TAGANA members are 

regularly involved in disaster 

TAGANA members have been 

actively involved in 



      Appendices 

Page 289 of 326 
 

District Social Office 

(Pidie) 

2006-

present  

TAGANA 

(Disaster Alert 

Team) 

Conducting disaster 

relief operations in 

disaster aftermaths   

management trainings conducted by 

Ministry of Social Affair (MoSA). 

They include: physical exercises 

dealing with disaster evacuation, 

logistics, shelters and psychosocial 

support. 

coordinating with other 

agencies such the military, 

police, BPBA or BPBDs and 

other agencies to conduct relief 

operations in many disaster 

events throughout the province. 

Provincial Search 

and Rescue 

Agency 

2006-

present 

SAR 

operation 

Conducting 

immediate respond 

to sea, air and land 

transport accidents, 

and natural hazards   

Volunteers are regularly trained 

by BASARNAS in some skills. 

For example, searching and 

rescuing of victims in water, and 

land related accidents or 

disasters, Basic Life Support, 

First Aid Care trainings etc.  

Volunteers have played a great 

role in coordinating with other 

agencies such the military, 

police, BPBA or BPBDs and 

other agencies to conduct relief 

operations in post disaster 

events across the province. 

District taskforce 

SAR agency (Pidie) 

2011-

present 

Indonesian Institute of 

Science (LIPI), 

UNESCO, Tsunami 

Disaster Mitigation 

Research Centre 

(TDMRC)  

2011/ 

2012 

Sekolah Siaga 

Bencana/SSB 

(Disaster 

Preparedness 

School) 

program 

Mainstreaming DRR 

programs in school 

curricula in order to: 

• reduce disaster 

risks and prepare 

students, teachers, 

and other staff  for 

effective disaster 

response, 

• promote schools as 

safe places to 

study, 

• disseminate 

disaster knowledge 

Students and teachers were 

involved in activities including: 

• First Aid training, trained by 

Indonesian Red Cross (PMI), 

• School-watching workshop: to 

provide basic knowledge about 

disaster management, school 

preparedness, and hazard 

assessment, integration of disaster 

subjects into school curricula and 

extra-curricular activities and 

emergency/evacuation planning, 

SMPN 1, SMPN 5, SMPN 11, 

SMPN 12 and SMPN 15 in Banda 

Aceh city 
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information to 

public via formal 

education.     

• DRR festival, to promote disaster 

knowledge through art and music 

competitions. 

PMI supported by 

IFRC 

 

 

 

 

 

 

 

 

2013 

 

 

 

 

 

 

 

 

 

 

Kesiapsiagaan 

Bencana 

Berbasis 

Masyarakat/K

BBM 

(Community 

Based Disaster 

Preparedness 

Program/CBD

PP) 

 

• The program 

aimed to increase 

community 

capacity in 

reducing risks so as 

to prepare for 

effective response, 

• The scope of the 

program included: 

- village DRR plan 

for floods, 

- village 

Preparedness 

plan for floods, 

- village EWS SOP 

for floods. 

• The community was involved in 

HVCR (Hazard, Vulnerability, 

Capacity and Risk) assessment 

activities, Community Based 

Preparedness Team (SIBAT), 

• The community was involved in 

developing disaster contingency 

plan, 

• The community was involved in 

village disaster management 

activities: developing local 

EWSs, evacuation, first aid and 

logistic trainings.   

 

Janeng village in Bireun district 

BNPB program, 

supported by BPBA 

and North Aceh 

district BPBD  

 
2013-

2014 

Destana 

(Resilient 

village 

program) 

The objective of the 

resilient village 

program was to 

reduce disaster risk 

within communities 

through community-

based approach 

Various activities engaged the 

community in: 

• Developing risk maps, evacuation 

routes, meeting points, 

• Identifying local capacity (human 

resources and facilities) e.g. 

education, livelihood, local 

businesses, 

• BPBA and BPBD established a 

6-day resilient village program 

in November 2013, 

• Two villages (Buket Linteung 

and Ule Matang) in the North 

Aceh district were involved, 

• Buket Linteung is vulnerable to 

flash floods and Ule Matang is 

vulnerable to tsunami. 
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• Identifying vulnerable groups 

(women, pregnant women, 

children, and old people).  

• Developing a village DRR forum, 

• Developing disaster contingency 

and disaster management plans, 

• Identifying dissemination and 

communication tools based on the 

local context such as 

loudspeakers at meunasahs, 

kentongan (bamboo percussions), 

• Villagers were involved in 

evacuation and drills during the 

program operation. 

 

  

BNPB program, 

supported by BPBA, 

Aceh Besar district 

BPBD and IOM  

 

2015 

• BPBA, BPBD and IOM 

established a 6-day resilient 

village program in October 

2015, 

• Two villages (Paya Ting and 

Kajhu) in the Aceh Besar 

district were involved,  

• Both villages are vulnerable to 

tsunami.    

 

BNPB program, 

supported by BPBA 

and Pidie district 

BPBD  

• BPBA and BPBD established a 

6-day resilient village program 

in November 2015, 

• Two villages (Ranto Panyang 

and Peunalom I) in the Tangse, 

Pidie district were involved,  

• Both villages are vulnerable to 

flash floods and landslides as 

their location is in mountain 

areas. 

BNPB program, 

supported by BPBA, 

Pidie district BPBD 

and IOM 

• BPBA and BPBD established a 

6-day resilient village program 

in November 2015, 

• Two villages (Sukon and 

Gigieng) in the Sp. Tiga sub-

district, Pidie district were 

involved, 
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• Both villages are vulnerable to 

earthquake, tsunami, floods and 

extreme weather as their 

locations are close to the coast.  

BNPB program, 

supported by BPBA 

and South Aceh 

district BPBD 

Some activities engaged the 

community in: 

Village consultations to identify 

risks, vulnerabilities and capacities 

within their areas 

• BPBA and BPBD established 

the resilient village program 

within the first stage, 

• Two villages (Titi Puboen and 

Cot Bayu) in the South Aceh 

district were involved, 

• Both villages are vulnerable to 

floods 

Provincial Health 

Office 

2016-

present 

Public Safety 

Centre (PSC) 

Enhancing capacity 

of disaster response 

teams through 

integrated emergency 

management system 

during disaster 

events   

The teams are engaged in: 

• Emergency response, search and 

rescue, evacuation,  

• Some training such as Basic Life 

Support, fracture management, 

transporting victims to hospitals. 

 

Banda Aceh, Aceh Besar, North 

Aceh districts  

District Health Office 

(Pidie) 
2017 

Public Safety 

Centre (PSC) 
Pidie district 
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Appendix 2. Ethics Approval  
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Appendix 3. Letter of Data Collection Permission   
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Appendix 4. Letter of Data Collection Permission (Translated) 

 

LOCAL GOVERNMENT SECRETARIAT 

Road: 219 T. Nyak Arief Phone (0651) 7551377 

 

Banda Aceh 23114 

 

1. In response to Sofyan Sufri’s letter dated 01 August 2017, requesting 

permission for involved institutions/stakeholders to be interviewed for his 

research project. The project is titled “Community Engagement in the Early 

Warning System to Improve Disaster Preparedness in Aceh Province, 

Indonesia” (the list of institutions/stakeholders are attached), 

2. Therefore, we would like to give our approval for his request to interview 

involved institutions/stakeholders in order to improve the quality of his 

research, 

3. Thank you very much for supporting his research.  

 

On Behalf of Aceh Governor 

Local Government Secretariat 

Signed and sealed 

 

Drs. Dermawan, MM 

Official Reg. No. 19590126 

198303 1 005 
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Appendix 5. List of Respondents  

You are invited to help Griffith University (Australia) PhD candidate and staff with 

their research projects by participating in face-to-face interviews and group interviews 

or by passing information to people that you think may be interested. Volunteers are 

being sought for the study about “Community Engagement in the Early Warning 

System to Improve Disaster Preparedness in Aceh Province, Indonesia” 

Type of volunteers needed  

The list of volunteers includes: 

Provincial level: 

1. Provincial secretariat 

2. Aceh Agency for Disaster Management Chief (BPBA) 

3. House Representatives, commission VI 

4. Provincial Planning Agency (BAPPEDA) 

5. Controlling and Operation Centre for Disaster in BPBA  

6. Aceh Meteorological, Geophysical and Climatological Agency chief 

(BMKG) 

7. IOM (International Organisation for Migration) project manager 

8. Health Crisis Office  

9. Police command (POLDA) 

10. Military command (KODAM) 

11. Red Cross 

12. Indonesian Inter-Citizen Radio (RAPI) 

13. Local Radio (RRI) 

14. TV (TVRI) 

15. METRO TV (private TV Station) 

16. Search and Rescue (SAR) 

17. Preparedness Division chief in BPBA 

18. Syiah Kuala University  

19. The disaster observer 

District level: 

20. Regent/ District secretariat  

21. District Disaster Management Office (BPBD) 

22. Preparedness Division chief in BPBD 

23. District Health Office 

24. District Planning Agency (BAPPEDA) 

25. Social Office 

26. Search and Rescue (SAR) 

27. Indonesian Inter-Citizen Radio (RAPI) 

28. House Representatives, commission VI 

29. Adat Association chief 

30. District Military Command (KODIM) 

31. District Police Command (POLRES) 

32. Red Cross 
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Sub district level: 

33. Sub-district chief 

34. Sub-district Military command (KORAMIL) 

35. Sub-district Police command (POLSEK) 

36. Mukim 

Village level: 

37. Village chief (Sukon village) 

38. Village chief (Peukan sot village) 

39. Panglima laot (a person who supervise sea) 

Focus Group Discussions (FGDs): 

3 focus groups each village (Men, Women and Youth) in total 6 focus groups from both 

villages 

What would be asked to do? How much time would it take?  

In this research you will be asked to be involved in in-depth interviews (approximately 

1 hour) to obtain information on the existing EWS governance and structure in Aceh 

and the roles of involved stakeholders and the current level of CE in each EWS element, 

including challenges and needs.  

What’s in it for me?  

You would have contributed useful insights on the challenges and opportunities for 

enhancing community engagement in EWS to improve disaster preparedness in Aceh at 

provincial, district and village levels. 

How can I volunteer or find out more?  

You can find out more by emailing sofyan.sufri@griffithuni.edu.au. 

The ethical conduct of this research  

Griffith University conducts research in accordance with the National Statement on 

Ethical Conduct in Human Research. If potential participants have any concerns or 

complaints about the ethical conduct of the research project they should contact the 

Manager, Research Ethics, at Griffith University Human Research Ethics Committee on 

(617) 3735 4375 or research-ethics@griffith.edu.au or Dr.Khairul Munadi, ST, M. Eng., 

Director of Tsunami and Disaster Mitigation Research Centre (TDMRC) and lecturer at 

Unsyiah University, Banda Aceh, Indonesia+62 651 8052 009, +62 651 755 3205, 

email: khairul.munadi@unsyiah.ac.id 

 

 

 

 

 

 

 

 

mailto:%20sofyan.sufri@griffithuni.edu.au
mailto:khairul.munadi@unsyiah.ac.id
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Appendix 6. Informed Consent Sheet for In-depth Interview 

 

INFORMED CONSENT  

(In-depth Interview) 

Community Engagement in the Early Warning System to Improve Disaster 

Preparedness in Aceh Province, Indonesia 

Research Team: 

Chief investigator: Dr. Shannon Rutherford (Principal supervisor) 

Contact phone: +61 412 911 206, Fax: +61(07)3735-5318 

Contact email: s.rutherford@griffith.edu.au 

Principal researcher: Sofyan Sufri (PhD student) 

Contact phone: +61 469 866 874 

Contact email: sofyan.sufri@griffithuni.edu.au 

School of Medicine, Griffith University, Australia 

 

By signing below, I confirm that I have read and understood the information sheet and the ethical 

issues document and in particular have noted that: 

• I understand that my involvement in this research will include participation in an in-depth 

interview. 

• I understand that my participation in this research is completely voluntary.  

• I understand that I am free to discontinue at any time, without comment or penalty.  

• I understand the potential risks or harm that I will have by participating in this research.  

• I have had any questions answered to my satisfaction. 

• I understand that there will be no direct benefit to me from my participation in this research. 

• I understand that my participation will be audio-taped. 

• I understand that only the research team will have access to this tape. 

• I understand that the audio-tape will be deleted following transcription. 

• I understand that if I have any additional questions I can contact the research team. 

• I understand that I can contact the Manager, Research Ethics, at Griffith University to (+61) 

3735 4375 (or research-ethics@griffith.edu.au) if I have any concerns about the ethical 

conduct of the project. 

• I understand that the information obtained during the research may be published or presented 

at conferences. 

• I understand that a copy of the thesis will be provided as feedback and report on the research 

findings of Griffith University final thesis and can be accessed via 

http://www.griffith.edu.au/higher-degrees-research/current-research-students/thesis. 

• I will have access to the draft report, so I can have an opportunity to confirm my response. 

• I will inform the researcher of other potential participants that should be involved in the in-

depth interview based on this research report. 

• I agree to participate in the project and trust that all my information will be kept anonymous 

and confidential.   

Name  

Signature  

Date  

 

 

 

mailto:s.rutherford@griffith.edu.au
mailto:sofyan.sufri@griffithuni.edu.au
mailto:research-ethics@griffith.edu.au
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Appendix 7. Informed Consent Sheet for FGDs 

 

INFORMED CONSENT 

(Focus Group Discussions) 

Community Engagement in the Early Warning System to Improve Disaster 

Preparedness in Aceh Province, Indonesia 

Research Team: 

Chief investigator: Dr. Shannon Rutherford (Principal supervisor) 

Contact phone: +61 412 911 206, Fax: +61(07)3735-5318 

Contact email: s.rutherford@griffith.edu.au 

Principal researcher: Sofyan Sufri (PhD student) 

Contact phone: +61 469 866 874 

Contact email: sofyan.sufri@griffithuni.edu.au 

School of Medicine, Griffith University, Australia 

 

By signing below, I confirm that I have read and understood the information sheet and 

the ethical issues document and in particular have noted that: 

• I understand that my involvement in this research will include participation in Focus Group 

Discussions with other participants. 

• I understand that my participation in this research is completely voluntary.  

• I understand that I am free to discontinue at any time, without comment or penalty.  

• I understand the potential risks or harm that I will have by participating in this research.  

• I have had any questions answered to my satisfaction. 

• I understand that there will be no direct benefit to me from my participation in this research. 

• I understand that my participation will be audio-taped. 

• I understand that only the research team will have access to this tape. 

• I understand that the audio-tape will be deleted following transcription. 

• I understand that if I have any additional questions I can contact the research team. 

• I understand that I can contact the Manager, Research Ethics, at Griffith University to (+61) 

3735 4375 (or research-ethics@griffith.edu.au) if I have any concerns about the ethical 

conduct of the project. 

• I understand that the information obtained during the research may be published or 

presented at conference. 

• I understand that a copy of the thesis will be provided as feedback and report on the 

research findings of Griffith University final thesis and can be accessed via 

http://www.griffith.edu.au/higher-degrees-research/current-research-students/thesis. 

• I will have access to the draft report, so I can have opportunity to confirm my response. 

• I will inform the researcher other potential participants that should be involved in Focus 

Group Discussions based on this research report.  

• I agree to participate in the project and trust that all my information will be kept anonymous 

and confidential. 

Name  

Signature  

Date  
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Appendix 8. Guideline for In-depth Interview Questions with Government 

Officials 

 

Guideline for in-depth interview questions with government officials and practitioners 

at provincial, district and sub-district levels 

Date :   

Interviewer name :  

Respondent name :  

Age : 

Occupation : 

Guideline questions in relation to the existing Early Warning System (EWS) governance 

and structure in Aceh, and the roles of stakeholders. 

1. First, can you briefly tell me a little about your organisation, and the roles and 

responsibilities in disaster management in your organisation? 

2. Have you heard/read anything about an early warning system and the elements of the 

system?  

- Tell me briefly, how is the current early warning system operation?  

- What hazard the current early warning systems focus on?   

- What about other hazards? 

3. Who are the main responsible persons for designing and operating the early warning 

system? 

- In the operation of early warning system, who will be involved? 

- Can you explain briefly their roles? 

- Can you explain how is the coordination so far in early warning system operation? do 

you find any problems? If yes, what are they? 

- Is the community engaged with the early warning system? if no, why not? if yes, what 

work? 

Guideline questions in relation to the current Community Engagement in each Early Warning 

System) element in Aceh. 

4. Now, I want to talk a bit more with you about community engagement in early warning 

systems. When is the community engaged with the early warning system? during an 

emergency? or a normal condition/before an emergency? or both? 

5. How is the community engaged in the early warning system? 
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6. Do people know about hazard risks in their areas? If yes, how is your organisation to 

engage with community to increase their knowledge about risks? 

7. How does your organisation conduct risk assessment on hazards, vulnerabilities and 

capacities? Are communities engaged with the risk assessment activities? If yes, can you 

provide some activities? If no, why not? 

8. Whose is the main job in monitoring of hazards? Does your organisation engage the 

community in monitoring hazards? If yes, how are they engaged? Can you give examples? 

9. Does your organisation explore community local knowledge to monitor hazards? If yes, 

can you give examples? If no, why not? 

10. Does your organisation engage the community in risk information dissemination in case of 

an emergency? If yes, can you give examples? How does it work? Do you find some 

problems? If yes, can you provide examples? 

11. Are the community engaged in communication during a normal situation? If yes, can you 

provide examples? 

12. How does your organisation ensure the message is received by affected people during an 

emergency, especially in rural areas?  Do you find some barriers? If yes, can you provide 

examples? Do you have any suggestions to overcome these barriers? 

13. How does your organisation engage the community in response to warning messages in 

case of an emergency? How do people know about a disaster response? 

14. Does your organisation engage the community in simulations or drills? If no, why not? If 

yes, how often does your organisation do that? Can you give examples?   

15. How does your organisation engage with the community in early warning, or early action 

activities (years, months, weeks, days, and hours before a disaster occurs)? How does it 

work? Do you find some barriers? If yes, can you provide examples? Do you have any 

suggestions to overcome these barriers? 

Guideline questions in relation to the key enabling factors and barriers to engaging with the 

community in the early earning eystem in Aceh.  

16. What are the potential capacities that can be used to enhance community engagement in 

early warning systems? Are there any other potential capacities that relate to culture, 

values, or belief? If yes, what are they? Can you provide examples? 

17. Generally, what are the barriers to engaging with the community in social activities and 

specifically, in early warning systems? Are there any other potential barriers that relate to 

culture, values, or belief? If yes, what are they? Can you provide examples? Do you have 

any opinions to eliminate or reduce these barriers? 
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Appendix 9. Guideline for In-depth Interview Questions with Mukim and Village 

Chiefs and Focus Group Discussion Questions at Village Level 

Guideline for in-depth interview questions with Imuem mukim, village chiefs and other village 

stakeholders and focus group discussions questions at village level 

Date :   

Interviewer name :  

Respondent name :  

Age : 

Occupation : 

Guideline questions in relation to the existing early warning system governance and structure in 

Aceh, and the roles of stakeholders. 

1. First, can you briefly tell me about disaster management in your village?  

2. Have you heard/read anything about the early warning systems?  

- Tell me briefly, how is the current early warning system operation?  

- What hazard does the current early warning systems focus on?   

- What about other hazards? 

3. Who are the main responsibilities for designing and operating early warning systems? Do 

you think the community should be involved?  

- Is the community engaged with the early warning systems? If no, why not? If yes, 

what work? 

Guideline questions in relation to the current community engagement) in each early warning 

system element in Aceh. 

4. When the community is engaged with early warning systems? During an emergency? or a 

normal condition/before an emergency? or both? 

5. How is the community engaged in the early warning systems? 

6. Do you know about hazard risks in your village? If yes, how do you know –  through 

authorities? or NGOs? or other sources? Who are they? 

7. Are you engaged with the risk assessment activities? If yes, can you provide some 

activities? 

8. Are you engaged in monitoring hazards? If yes, how are you engaged? Can you give 

examples? 

9. Do you know about local knowledge to monitor hazards? If yes, how do you know? Can 

you give examples? 
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10. Are you engaged in dissemination of hazard information in case of an emergency? If yes-- 

can you provide examples? Can you give examples? How does it work? Do you find some 

problems?  

11. Are you engaged in communication during a normal situation? If yes, can you provide 

examples? 

12. Do you find some barriers in receiving an emergency message? If yes, can you provide 

examples? Do you have any suggestions to overcome these barriers? 

13. Are you engaged in response to warning messages in case of an emergency? How do you 

know about a disaster response? 

14. Are you engaged in simulations or drills? If yes, who engages you (government 

institutions, NGOs, etc)? How often are you engaged in these activities? 

15. Are you engaged in early warning, or early action activities (years, months, weeks, days, 

and hours before a disaster occurs)? Can you provide examples? How does it work? Do 

you find some barriers? If yes, can you provide examples? Do you have any suggestions to 

overcome these barriers? 

Guideline questions in relation to the key enabling factors and barriers to engaging with 

community in warly warning system in Aceh.  

16. What are the potential capacities that can be used to enhance community engagement in 

early warning systems in your area? Are there any other potential capacities that relate to 

culture, values, or belief? If yes, what are they? Can you provide examples? 

17. Generally, what are the barriers to engaging with the community in social activities and 

specifically in early warning systems in your area? Are there any other potential barriers 

that relate to culture, values, or belief? If yes, what are they? Can you provide examples? 

Do you have any opinions on how to eliminate or reduce these barriers? 

 




