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Abstract: This study aims to formulate the mitigation and 

adaptation of community in Pagar Alam City using Analytical 
Hierarchy Process (AHP) techniques. The analysis result shows 
determining mitigation, physical, educational, and 
socio-economic use is used as a criterion with 8 alternative 
policies, i.e a) Participatory mapping to determine the hazards and 
risks of disasters; b) Increasing public awareness of volcanic 
earthquake disasters and their mitigation; c) Increasing 
coordination of related agencies; d) reviving wisdom local; e) 
building communication networks in the community; f) 
developing sister village programs; g) managing and structuring 
disaster-prone areas to reduce the threat of disasters, and h) 
programs to improve community preparedness in disaster 
management. Furthermore, adaptation has 3 criteria, physical, 
social, cultural and economic. Alternative as well as a priority in 
the implementation of successive volcanic earthquake adaptation, 
i.e a) changes in house construction to be earthquake resistant as 
a form of adaptation to earthquake disasters; b) Making youth as 
a driving factor in disaster risk reduction and increasing regional 
resilience; c) Application of local wisdom in daily life days; d) 
Building a culture of safety and resilience by using knowledge of 
innovation and education; e) evacuation routes are accompanied 
by signs and preparing basic needs; f) doing alternative work to 
meet financial needs; g) locating new homes closer to the main 
road, and h) separation of protected areas and clear cultivation 
areas. 
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I. INTRODUCTION 

Indonesia is an archipelago located at the confluence of 

four tectonic plates namely the Asian Continent, the 
Australian Continent, the Indian Ocean Plate and the Pacific 
Ocean. In the southern and eastern parts of Indonesia, there is 
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a belt of volcanic (volcanic arc) that extends from the island 
of Sumatra, Java to Nusa Tenggara and Sulawesi, the sides in 
the form of old volcanic mountains and lowlands partly 
dominated by swamp-marsh [1]. Based on that geographic 
issues, Indonesia has the potential to become a country prone 
to natural disasters, especially volcanic eruptions and 
earthquakes volcanic. The Natural disaster can cause great 
suffering for the people of Indonesia, such as the loss of life, 
loss of property, the occurrence of environmental damage 
and destruction of development results that already achieved 
so far [2]. Mitigation is an effort to reduce the impact of 
disasters on the health and safety of people's lives [3], which 
can be done with physical development or increasing 
awareness and ability of the community to deal with the 
threat of disasters, while adaptation is an effort that needs to 
be done by the community to reduce the risk of disasters even 
living with disasters. Mitigation and adaptation must do 
because it does not make the volcanic disaster-stricken 
people living in areas of a volcanic deterrent. Displaced when 
a disaster occurs, then return to its original place in the 
aftermath of a disaster, is a phenomenon that is often found in 
various areas that have volcanoes. Damage, destruction and 
death due to volcanic earthquakes and volcanic eruptions are 
considered to be a consequence.Sumatra island became one 
of the islands that have an active volcano, one in South 
Sumatra Province, i.e Dempo Volcano. Dempo Volcano 
located in Pagar Alam City has vast and wide crater, which 
affects the increase in volcanic activity changing by the time. 
The crater of Dempo Volcano shaped lava lake of 3,000 m2, 
which is formed by a massive eruption in 1838. The eruption 
of Dempo Volcano recorded since 1818, where the last 
eruption occurred on January 1, 2009, and on April 5, 2019, 
the status of Dempo volcano in some time become Level II 
(alert) [4]. The area included in the Dempo Volcano danger 
area consists of Lahat Regency, Empat Lawang and Pagar 
Alam City with a total area of 36,850 Ha or around 0.40 % of 
the total area of South Sumatra Province. So when an 
earthquake or volcanic earthquake is caused by Dempo 
Volcano, the four districts will feel a considerable impact. 
Because of the magnitude of risk at any time of volcanic 
earthquakes, the necessary mitigation and adaptation 
measures that need to be people around the area of Dempo 
Volcano. This study aims to formulate the mitigation and 
adaptation of community in earthquake disaster-prone areas 
in Pagar Alam City. 
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II. METHODOLOGY 

This research is included in the category of qualitative 
research by collecting data through in-depth interviews 
(in-depth interview) and Focus Group Discussion (FGD).  

The FGD is carried out with the Regional Disaster 
Management Agency (BPBD), the heads of the related 
agency, the head district, the Village Head, the community 
and members who concerned about the disaster. The results 
obtained were processed using Expert Choice 11, which was 
then analyzed using the AHP technique. Policy alternatives 
generated in the FGD were analyzed using the AHP method 
[5] to obtain policy priorities. Work Principle of AHP 
consists the preparation of hierarchy (decomposition), 
assessment criteria and alternatives (comparative judgment), 
priority setting (synthesis of priority), as well as logical 
consistency (local consistency) [6, 7]. In the evaluation of 
criteria and alternatives, the pairwise comparison is used 
using a scale of 1 to 9 as shown in Table 1 below.  

 
Table-I: Banding Scale in Pairs 

Value Description 
1 
3 
5 
7 
9 

2,4,6,8 

Equally important 
Somewhat more important one over other 
Quite important 
Very important 
Extreme smoothness 
The Middle value between two adjacent decisions 

Source [5-7] 

III. RESULT 

When there is a disaster that people can experience a loss 
directly or indirectly [8]. Direct loss such as damage, injury, 
repair or renovation costs for public and private structures, 
relocation/temporary housing costs, loss of business, 
emergency response costs, to the cost of cleaning up from the 

effects of disasters; whereas indirect losses have long-term 
effects on society such as loss of income, loss of input and 
business output, income reduction, loss of knowledge 
(education), psychiatric illness, to death [9]. 

Thus, mitigation and adaptation is a must, because 
volcanic disasters do not deter people from living in volcanic 
areas. Displaced when a disaster occurs, then return to its 
original place in the aftermath of a disaster, is a phenomenon 
that is often found in various areas that have volcanoes. This 
shows that there is a special attraction for the community in 
the volcanic area and there is a push to return to its original 
place after evacuation [10-12]. This why on the slopes of 
active volcanoes in Indonesia populated by human 
settlements [13]. The trend is supposed to make people ready 
and alert in case of an earthquake or volcanic eruption fire. 
Lack of knowledge that people have to start disaster 
preparedness movement is institutionalized into a major 
cause of casualties [14]. Therefore, to prepare policies related 
to mitigation, 3 criteria are used which consist of physical, 
educational, and social-economic. The following are 
alternative policies in mitigation that can be applied in the 
event of a volcanic earthquake in Dempo Volcano: 

1. Program for increasing community preparedness in 
disaster management 

2. Increasing public awareness about the volcanic 
earthquake and its mitigation [15] 

3. Revive local wisdom [16-19] 
4. Participatory mapping to find out the hazards and risks 

of disasters 
5. Building communication networks in the community 
6. Develop a sister village program 
7. Arrangement and structuring of disaster-prone areas to 

reduce disaster threats 
8. Improve coordination of related agencies. 

 

 

Fig 1. Hierarchy of Volcanic Earthquake Disaster Mitigation Policies 

The criteria and alternative of volcanic earthquake disaster 
mitigation policies produced from FGDs are used as the basis 
for preparing the hierarchical structure of the volcanic 
earthquake disaster mitigation policies on Dempo Volcano. 
The results of the AHP show a combined assessment of 
policy criteria and alternatives. In Fig. 1 it appears that the 
goals achieved to solve the problem are placed at the highest 
level in the hierarchy. The next level is the elaboration of 
these objectives which can be completed by setting key 

indicators or criteria. Then, from each criterion, an alternative 
policy is produced which is a detailed description of the 
achievement of these objectives. 
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Policy criteria and alternatives assessed by experts at the 
time of the FGD on the hierarchy have a good level of 
consistency. The consistency value is indicated by the value 
of the consistency ratio (CR) smaller than 0.1. Fig. 2 shows 
that of the 3 criteria, physical criteria have pairwise 
assessment criteria showing a value of 0.04. This assessment 
produces a weighting value on each element while describing 
the priority of each element [22-24]. Thus, experts in 
providing an assessment of the criteria, are consistent and can 
be ascertained that the order of priorities generated according 
to the needs and logical. 

 

 

Fig 2. Consistency Value of Volcanic Earthquake 
Mitigation Criteria 

In mitigation, there is a decision to do what and where 
related to health problems, safety and welfare of the 
community that has been determined and implemented as a 
risk reduction program, both for lives and property and its 
impact [25]. The results of paired assessments between 
criteria and between policy alternatives carried out by 
experts, produce policy priorities. That is, of the 8 alternative 
volcanic earthquake mitigation policies on Dempo Volcano, 
the priority to be implemented is the alternative that has the 
highest weight. In this study, 3 priorities of volcanic 
earthquake disaster mitigation policies were chosen at 
Dempo Volcano, i.e participatory mapping to find out the 
hazards and risks of disaster (37.8%), increase public 
awareness about volcanic earthquake disasters and their 
mitigation (22.1%), and improve coordination of related 
agencies (12.8%) (Fig. 3). These 3 priorities can be realized 
with the following strategies: 

1. Participatory mapping to find out the hazards and risks 
of disasters 

2. Increasing public awareness about the volcanic 
earthquake and its mitigation 

3. Improving the coordination of relevant agencies 
 

 

Fig 3. Policy Priorities for Volcanic Earthquake 
Mitigation 

Furthermore, the adaptation of volcanic earthquake 
disaster is the ability of the community to adapt to the 
conditions of the environment that is prone to disasters. This 
adaptation was carried out directly by the community, where 
based on the results of interviews and FGD 3 criteria were 
obtained namely physical, educational, and socio-economic. 
The 3 criteria, have alternative policies as follows: 

1. The evacuation route is accompanied by signs and has 
prepared basic needs 

2. Doing alternative work to meet financial needs 
3. Build a culture of safety and resilience by using 

knowledge of innovation and education 
4. Changes in house construction to be earthquake 

resistant as a form of adaptation to earthquake 
disasters. 

5. The location of the new house which is closer to the 
main road 

6. Making youth as a driving force in reducing disaster 
risk and increasing regional resilience 

7. Application of local wisdom in daily life 
8. Clear separation of protected areas and cultivation 

areas 
The resulting hierarchy related to the adaptation of 

volcanic earthquake disaster as a goal or goal of completion 
can be seen in Fig. 4. Criteria that have the highest weight or 
most influential in the adaptation of volcanic earthquake 
disaster are physical (physical condition of the environment 
or physical development). From the assessment of paired 
criteria, a consistency ratio value of 0.04 or smaller than 0.1 
is obtained. That is, the judgments given are consistent and 
the order of priorities generated is as needed. 

 

 

Fig 4. Hierarchy of Volcanic Earthquake Disaster Adaptation Policies 
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Fig 5. Consistency Value of Volcanic Earthquake 
Disaster Adaptation Criteria 

The results of the 3 policy priorities obtained for 
adaptation to successive volcanic earthquake disasters are 
changes in the construction of houses to be earthquake 
resistant (38.3%), making youths as movers (22.2%), and 
applying local wisdom (13.6%) (Fig. 6). These 3 priorities 
can be realized with the strategy as follows: 

1. Change in house construction to be earthquake resistant 
2. Making youth as a driving factor 
3. The application of local wisdom 
 

 

Fig 6. Priority Policy on Adaptation of Volcanic 
Earthquake Disasters 

From the results of the adaptation above, it is known that 
from the past people in Pagar Alam City, located at the foot 
of Dempo Volcano, have known local wisdom towards the 
volcanic earthquake. This can be seen from the Basemah 
house as a traditional house that already uses the concept of 
earthquake-resistant houses. Besides, people are also used to 
being in harmony with nature in their daily lives. However, 
the people in Pagar Alam City are very adaptive to the 
development of science and technology and even to 
collaborate with the government and the wider community. 

Priority results on the mitigation and adaptation of 
volcanic earthquake disasters in Pagar Alam City resulting 
from FGDs with experts in their fields are expected to be a 
reference for the government in suppressing the number of 
disaster victims. Mitigation and adaptation can take the form 
of efforts through the construction of special facilities and the 
application of certain technologies [26]. For people who are 
in disaster-prone areas, there are 5 types of vulnerability 
faced in social contexts, namely: 

1. Economic vulnerability, in which many people lose 
their livelihoods during a disaster 

2. Vulnerability in the field of technology, i.e differences 
in access to technology between community groups. 
Between rich and poor groups, groups 

3. Setbacks or underdevelopment, i.e vulnerability to the 
possibility of the community having to rebuild their 
lives, thereby needing assistance. 

4. Vulnerability due to lack of or no experience of danger 
signs 

5. Vulnerability due to rejecting norms, rules and 
regulations that are considered safe. In the end, the 
overall condition of vulnerability arises in the event of a 

disaster that is often present and is considered as not 
important that creates conditions 

 
Five vulnerabilities that will be faced by the community, 

implementing mitigation and adaptation of volcanic 
earthquake disaster, is expected to not stop at certain targets 
but must always be maintained continuity. Under normal 
conditions, people may experience boredom when they have 
to follow the high frequency of meetings, counselling, and 
simulations that are held in their environment. This condition 
can certainly have an impact on the decreasing quality of 
preparedness. Although the saturation of this community has 
not been seen, this needs to be used as consideration for 
increasing public awareness by considering the allocation of 
time and energy from the community as well. This means that 
most people who live on the slopes of the mountain do not 
have regular income as formal employees so that the time and 
energy that should be productive for themselves and their 
families are taken up to participate in various programs that 
enter the region. 

IV. CONCLUSION 

Dempo Volcano is one of the active volcanoes that have 
shown its activity and have a great chance at any time will 
occur volcanic earthquake, so that mitigation and adaptation 
measures that need to be done by the community around the 
Dempo Volcano area. In determining mitigation, physical, 
educational, and socio-economic use is used as a criterion 
with 8 alternative policies. Of the alternative policies, 
selected policies that become priorities to be applied in 
mitigating volcanic earthquakes in the following order: 
Participatory mapping to determine the hazards and risks of 
disasters, Increasing public awareness of volcanic earthquake 
disasters and their mitigation, Increasing coordination of 
related agencies, reviving wisdom local, building 
communication networks in the community, developing 
sister village programs, managing and structuring 
disaster-prone areas to reduce the threat of disasters, and 
programs to improve community preparedness in disaster 
management. Furthermore, adaptation has 3 criteria, 
physical, social, cultural and economic. Alternative as well as 
a priority in the implementation of successive volcanic 
earthquake adaptation, i.e: Changes in house construction to 
be earthquake resistant as a form of adaptation to earthquake 
disasters, Making youth as a driving factor in disaster risk 
reduction and increasing regional resilience. Application of 
local wisdom in daily life days, Building a culture of safety 
and resilience by using knowledge of innovation and 
education, Evacuation routes are accompanied by signs and 
preparing basic needs, doing alternative work to meet 
financial needs, Locating new homes closer to the main road, 
and separation of protected areas and clear cultivation areas. 
The 3 priorities in mitigating and adapting the volcanic 
earthquake-prone areas can be realized by implementing their 
achievement strategies. Thus, the community around Dempo 
Volcano, which could become victims of the volcanic 
earthquake, can be suppressed. 
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