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Abstract

Kelud is one of the most active volcanoes in Indonesia and suffered a major eruption
in 2014. Although they are not part of the super volcano, the impact of the eruption is
extraordinary. However, the eruption is not too worrying for the surrounding commu-
nity. The lack of disaster victims caused by the eruption in 2014 became a successful
representation of disaster mitigation models owned by local communities in answering
the eruption problem. The easy evacuation process and quickly post-eruption rehabilita-
tion illustrate a pattern of environmental adaptation around the volcano. This discussion
focuses on how the people behavior around the volcano in responding to the challenge
of eruption? How the role of local government in preparing the community in the face of
an eruption, and what actions are done so that the rehabilitation process can take place
quickly? To answer all these questions, the researchers collected relevant data through
observation, documentation, and interviews with the local communities and local gov-
ernment representatives directly involved in disaster mitigation measures. In addition,
the researchers also revealed local traditions that are considered capable of support-
ing the process of preparing the community in answering the eruption challenges and
becoming part of disaster mitigation in the volcanic region.

Keywords: disaster mitigation model, volcanic eruption, natural disaster, local wisdom
in Indonesia

1. Introduction

Indonesia is one of the countries in the world most vulnerable to natural disasters and climate
change [1]. Based on the world disaster statistics accessed from Centre for Research on the
Epidemiology of Disasters (CRED; Figure 1), Indonesia ranks fourth after the Republic of
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China Province, India and Philippines in terms of geophysical disasters [2]. This is due to
the location of Indonesia in the equatorial region and is at the meeting of three giant plates
(Pacific, Indo-Australian and Eurasia). In addition to the fertile land of agriculture, beautiful
scenery and great geothermal potential, the negative impacts are occurrence provided various
geological disasters such as earthquakes, tsunamis, volcanic eruptions and landslides [3]. The
consequences of the geological disaster caused terrible human casualties, social and economic
losses and environmental damage [4].

The various of natural disasters that struck Indonesia demanded the people to be ready,
responsive and alert. The presence of hundreds of active volcanoes as a consequence of
Indonesia be a part of the Ring of Fire, it should be a sign that the terrestrial disaster can
be present at any time and everywhere and become a threat to the community. An effort to
build a safe life against for people in disaster area becomes a challenge for the government
and the people of Indonesia. Through the improvement of the volcanic disaster program of
monitoring and communication system and community preparedness planning will be able
to minimize disaster risk [5].

A disaster is a traumatic event that has the potential to inflict injury and even death [6].
Among natural disasters, volcano eruption is considered the most dangerous natural disaster
[7]. The eruption catastrophe greatly affects the people, both directly and indirectly [8] and
gives various impacts to the surrounding environment and society [9, 10]. The eruptions can
also causes other disasters, like volcanic earthquakes, tsunamis, the change of weather and
climate that caused by increased concentrations of aerosols in the earth atmosphere [11, 12].

Based on the history of volcanic eruption, Indonesia had experienced the biggest eruption in
the history of the world. The Krakatau eruption in Java (1883), Tambora in Flores (1815) and
an eruption of super-volcano Toba rebellion in 76,000 years ago [13] with terrible impacts on
a local, regional and global scale [14]. The eruption of Tambora with the death reached 92,000
people and caused global climate change that known as “The year without summer.” This
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Figure 1. Indonesia ranks fourth in geophysical disasters after China’s Republican Province, India and Philippines [2].
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eruption impact is the occurrence of a prolonged winter in Europe and northeastern North
America for 1 year [15]. The eruption of Krakatau caused victim more than 36,500 people and
caused tsunami in coastal Java and Sumatra [16, 17]. Another major eruption was the eruption
of Galunggung in West Java in 1822 with the death toll of 5500 people and Mount Agung in
Bali in 1963 with a total victim of 1900 people [18].

The great eruption that occurred in the last decade was the eruption of Merapi. As the most
active volcano in Java [19], its eruption always accompanied by lava bursts and pyroclastic
flows along as several kilometers [20]. Due to the eruption, approximately 339 people died
[21, 22]. The magnitude of the victims of Merapi eruption is caused by the increasing popula-
tion of the people living around the volcano, so that when the disaster occurrence causes
multiple casualties [23].

The biggest eruption challenge in the last decade in Indonesia comes from the Mount Sinabung
in Karo province of North Sumatra. This volcano has the last eruption around the year 1200
and back to erupt in 2010 [24], and continues to the present [25]. Sinabung eruption strength is
smaller than Merapi [26], but it caused the extraordinary economic losses of IDR 42,796 billion
(USD 3295 million) [27].

In general, the Indonesian people are less ready to face the volcanic eruption disaster resulted
from the lack of knowledge in preparing for disaster [28]. This is caused because of the fact
that the public does not understand the impact of the eruption and low skill in planning
and preparing for the volcanic activity [29]. Knowledge is a key factor for the community in
understanding the process of natural disaster, so it will be calmer in facing it [30]. However,
the public awareness of the environment around the volcano is also very important to the
readiness of society in facing eruption disaster [31].

Various experiences of the eruption faced by the Indonesian nation prove that the Indonesian
people are very strong in facing the natural disaster. Many efforts have been made to improve
the resilience of communities [22]. Although recorded in history is not a few victims of volca-
nic eruption disaster, but the community has been survived in the vicinity. The eruption has
built the emotional closeness of people who experience the same disaster. Traumatic events
due to volcanic eruption can improve both social and individual of the community life [21].

Along with the development of time, Indonesian people matured in seeing the eruption disas-
ter. They realize that the eruption disaster is God’s will that cannot be prevented but also need
not worry too much in facing it. Success in the face of disaster is determined by the ability to
adapt to the environment [32]. Building a life in harmony with nature is the key to success in
addressing all the challenges of natural disasters and the Indonesian people have presented
it in the form of local wisdom. A jargon “Disaster brings blessings” always conveyed by the
local government in motivating people to remain grateful for all the calamities that hit make
the community stronger in the face of disaster. This jargon implies that the eruption is not
only seen from the negative side of the damage, but the blessing behind the eruption disaster
is much greater than the damage received [33]. Increased fertility of the soil as a result of
volcanic ash [34] becomes one of the blessing forms of an eruption which can be used as a soil
stabilization material [35]. This is a promising prospect for the communities around volcano
who are mostly farmers.
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Integration with local wisdom is very important in an eruption disaster mitigation because
cultural roles in local wisdom are proven crucial in disaster risk reduction, but in the planning
of disaster risk reduction strategies is often largely be ignored [36]. Therefore, it becomes a
consideration of the need to integrate local wisdom in developing a new design of volcano
mitigation model based on local wisdom that is assessed the most appropriate to the condi-
tion of Indonesian people.

2. The various experiences of eruption of several volcanoes in
Indonesia

Mount Kelud is one of the stratovolcano that became proud of the community of East Java
Indonesia. An active volcano with an altitude of 1731 m above sea level is located at 7°56'00"
SL (South Latitude) and 112°18'30"” EL (East Longitude). This mountain is produced from
a subduction process between the Indo-Australian and Eurasian plates in the south of Java
Island [37]. The magnificence of Mount Kelud is increasingly visible because it is flanked by
three volcanoes that are currently in a resting condition, namely Mount Wilis in the West, and
in the east, there is a complex of Mount Kawi and Butak. From a distance, Mount Kelud looks
like a stunning natural building with tremendous geographic and geological potential.

Geographically, Mount Kelud is located in three districts, namely Malang, Kediri and Blitar
(Figure 2). In addition to storing a variety of beauty, Mount Kelud promises a good life for
the surrounding community. The fertile volcanic soil around Kelud makes the land in this
mountainous region very good for developing agriculture industry and a variety of produc-
tive local plants to support the improvement of the welfare of the surrounding community.

Based on monitoring results from the volcanology center, Mount Kelud has three eruption
characteristics, namely semi-magmatic, magmatic and effusive. Semi-magmatic eruption is a
phreatic eruption triggered by evaporation of crater’s lake water that seeps through a crack
at the bottom of the crater and exhaled to the surface. This eruption started the magmatic
eruption. The magmatic eruption is the eruption followed by the exit of volcanic material

INDONESIA: Moun: Helud Volcana,
East lava (as of 17 Oct 2007)
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Figure 2. Kelud location map in East Java and the impact of its eruption in 2007 (https://volcano.si.edu/volcanoes/
region06/java/kelut/3303kel7 jpg).
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from the body mountain. These eruptions are generally explosive due to increased volcanic
gas and eruptive energy. The effusive eruption is an eruption accompanied by magma flow to
the surface that can form a lava dome [37]. Based on Figure 2, the 2007 eruption had a major
impact on residents in two districts, 251,622 residents in Malang Regency and 38,170 people
in Blitar Regency. The total evacuation reached 116,736 people.

Mount Kelud has experienced seven times of eruptions during 1900-2015, that is, in 1901,
1919, 1951, 1966, 1990, 2007 and 2014 with the decreasing number of fatalities (Figure 3). The
latest eruption of Mount Kelud occurred on 13 February 2014 with a level of an eruption
(VEI) is quite powerful to be able to vibrate the Earth’s ionosphere layer. Volcanic ash bursts
are expected to reach a height of 17 km with 76,000 people evacuated [38]. As informed from
PVMBG, the eruption characteristic of Kelud 2014 is different from the previous eruption
(1990). The eruption in 2014 has a considerable impact on a number of big cities in Java.

In addition to storing geological potential and extraordinary natural charm, Mount Kelud also
has the substantial potential disaster after an eruption that must be wary of. The Kelud people
called cold lava flood (Figure 4). This disaster is no less terrible than the catastrophic eruption.
The characteristics of Kelud’s lava are quite unique. Basalt-andesitic lava type with relatively
middle silica content makes the distribution not sufficiently extensive or only in the center of the
eruption and its surroundings. However, the presence of post-eruption rain around the volcano
causes the lava that mixed with other eruption material to be carried over several kilometers by
the flow and destroying the area around it. Besides causing casualties, the lava floods making
the breakdown of communication lines and some areas around the mountain become isolated.

One of the characteristics of Kelud eruption is very horrible and accompanied by a roar and
thundering. The eruption is also accompanied by terrible lightning flashes due to the process of
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Figure 3. Kelud eruption profile since the eighteenth century. This graph shows the relationship between the volume of
crater lake water and the number of fatalities (modified from: https://geologi.co.id/2007/11/05/bagaimana-letusan-kelud/).
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Figure 4. The cold lava flood. Another terrible disaster that following of Kelud eruption (https://www.merdeka.com/
foto/peristiwa/323649/20140218200905-dahsyatnya-banjir-lahar-dingin-gunung-kelud-001-debby.html).

ionization of clouds caused the electrical charges carried by the volcanic ash into space and in
contact with other charges in the atmosphere. The combination of electric flashes and a puff of
ash into the sky displays a gigantic figure that is terribly believed by local people as the incarna-
tion of Mount Kelud who is angry (Figure 5). This condition is used by the local government in
instructing people to immediately leave from dangerous areas around Mount Kelud.

Although its eruption is assessed by geologists as a powerful eruption, it does not mean cause
the occurrence of many casualties. This condition illustrates the success of disaster mitigation
actions implemented by local communities and Kediri regency government. The government
works collaboratively with local communities to help protect communities from the physical
and psychological impact [39].

Besides Kelud, Mount Merapi (2986 m asl) is one of the legendary mountains in Java Island.
Geographically, Mount Merapi lies on 7°32'30” SL and 110°26'30" EL, bordering four districts,

Figure 5. Kelud eruption in 2014. The combination of electric flash and volcanic ash resembles an angry gigantic figure.
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namely Sleman in Yogyakarta and Magelang, Boyolali and Klaten in Central Java Province
(Figure 6), as a subduction product between plates Indo-Australia and Eurasia in Java [37].
The historical record of Merapi eruption began in 1768. From that time until now, Merapi has
erupted 80 times with varying strength and periodization [37]. The eruption impact not only
caused a lot of casualties and environmental damage but also deep trauma for the people
living around it [40].

The large eruption of Mount Merapi in the last decade occurred in 2010. This eruption is con-
sidered the largest eruption since 1870 with the death toll reaching 277 people [21]. Although
the same type of stratovolcano like Mount Kelud, the eruption characteristics is different from
Kelud. Merapi eruption characteristic is lower explosive with eruption index level between
1 and 3. Merapi rocks are basaltic-andesitic [41] with silica (SiO,) content of 52-56% (greater
than the silica content of Kelud volcano). However, it does not mean that the Merapi eruption
is safe for people living around it.

The volatile material of Merapi cause in every eruption always followed by a lava dome [42]
that produces hot clouds or “Wedus Gembel” and greatly endangers the surrounding popula-
tion. Hot clouds Merapi glide has a speed of 200 km/h with temperatures reaching 1000°C,
with decreasing temperature between 23 and 27°C/km [43]. This hot cloud is a vertical pyro-
clastic flow explosion product [44] and flows gravitationally along the leaf and rivers and
will stop when its energy is exhausted [38]. Recorded by BNPB, Merapi’s biggest victim was
inflicted by the hot clouds that attacked the settlements (Figure 7).

The ancient of Javanese believes, people believe in the relationship between Merapi, Keraton
and the South Sea Ruler [45]. They believe that the Mount Merapi has supernatural powers
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Figure 6. Merapi location map and settlement around it (wikipidia.org).
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Figure 7. Hot clouds of Merapi or “Wedus Gembel” should destroy the surrounding settlements.

that can affect the lives of surrounding communities [46]. Merapi eruption always associates
with the anger of the spirit of guardians; therefore, people on the slopes of Merapi are always
careful in every attitude, words, and deeds and always maintain the hereditary traditions that
are considered capable of muffling the anger of it.

The people around Merapi have ecological wisdom in terms of rearing, farming and living
[47]. Before starting agricultural activities, the average community organizes a salvation event
that aims to ask for blessing and safety in farming. To get fertile agricultural land people are
advised to use a sharp machete to open the forest and use the intercropping system in farm-
ing. This can keep the soil fertility level. In the livestock system, the people of Merapi take
grasses of feed animals in places that are considered not haunted. They went to the forest
together and guarded each other against the disturbance of the spirits around Merapi. This is
very impacting on the forest around Mount Merapi stay awake. At the time of taking grasses
food in the forest which is considered haunted, the community must keep the environmental
ethics. The wisdom of people in living is also owned by the people of Merapi. All buildings
should not face Mount Merapi and Merbabu as it is deemed disrespectful to both mountains.

The story of Merapi eruption cannot be separated from the role of the figure of public figures
who became the icon of obedience to the existence of volcano. He is Mbah Marijan, a caretaker
who devotes his entire life to the Merapi volcano to become a victim of Merapi eruption malig-
nancy in 2010. Communities around Merapi tend to be more obedient to the status informa-
tion of volcanic activity from caretaker Mbah Marijan compared with information from the
government. Although for sometimes the eruption experience is accurate, but not able to pro-
vide guarantees for the community because the decision taken by the caretaker is not based on
proper geological studies. As a result, it is not a few casualties from the last eruption in 2010.

However, this does not mean that this experience is a bad history of the Indonesian people in
facing the threat an eruption of Mount Merapi, especially for the people of Yogyakarta and its sur-
roundings. The low level of public knowledge of the geological information presented in the tech-
nique is still difficult to understand, so there is a need for tools to communicate to the community
related to volcanic activity. The contribution of Mbah Marijan with his experience in dealing
with eruptions is considered very large in helping save the people from the Merapi eruption.
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3. Community behavior and the challenges of volcano eruption

The volcano disaster provides a meaningful example of how communities apply cultures,
religions and ceremonies to communicate and remember disaster risks and mitigation strate-
gies [45]. The understanding of that society has based only on myth and not based on scien-
tific knowledge so that the existence of the culture is not widely understood by the public.
Therefore, it is necessary to conduct an in-depth study related to the culture of the community
and local knowledge as material for the development of disaster mitigation model that is
more suitable to the characteristics of the local community on the mountain slopes.

Communities located in disaster-prone areas are suspected of having traditional intelligence
in dealing with disasters formed from the introduction of the physical environment [48].
Local knowledge of the environment around volcano plays a significant role in the impact
of the eruption disaster [31]. As did Sugihwaras society in predicting eruptions based on
changes in natural signs. People believe that if a python is present at the villagers” means
Kelud volcano will soon erupt. The python is believed by the villagers as a mountain guard
manifestation that conveys the message that “celebration” will begin soon and remind people
to move temporarily. The people of Kediri also abstain from cutting down Bamboo trees and
Banyan at random because they are considered as sacred trees. Both trees are very important
in maintaining the quality of water and soil in the surroundings of Mount Kelud.

The history of Mount Kelud and Merapi eruption, as well as several volcanoes in Indonesia,
cannot be separated from the traditions of the surrounding community. A belief that the erup-
tion of a volcano is a manifestation of the anger of the mountain guard makes the community
always obedient to the tradition to perform the ceremony of honor. Scientifically, this context
is very unusual, but adherence to local traditions and cultures provides a distinct advantage
for people to remain secure in the face of volcanic eruption threats. One of the evidence is an
offering performed by the community around Kelud mountain on 1 Suro (Javanese month).
Based on the field study, most of the people of Kediri (82.61%) consider the offering ceremony
to be important. One of the reasons is to obtain salvation from God Almighty from the danger
of Mount Kelud eruption (65.22%). The spiritual power makes people feel secure and protected
from natural disaster [21]. The culture role is very important in disaster risk reduction because
through the power of culture is able to reduce the vulnerability of society to disaster [36].

This finding is highly relevant to the results of the previous study. The communities around
the volcano have their own way of dealing with the threat of eruption. They have developed a
system to live around the volcano through naturalization, familiarization and domestication
toward all threats from volcanoes [19]. Various forms of ritual are carried out by communities
around the volcano which aims to respect the volcano that seen as a source of life [49]. People
consider that the volcano is a part of their daily culture and life. They have a unique culture
that portrays volcano as the center of the God and the symbol of greatness [33].

Local wisdom is a basic knowledge that achieved in the balance of life with nature and related
to the culture in the community with its main character is that wisdom comes from experience
or truth derived from life [50]. A ritual ceremony is a form of local wisdom as it connects the
balance of nature with life. The main purpose of this ritual is to express gratitude to God
Almighty who has given the fertility of the land in the mountain of Kelud and Merapi and
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so that people avoid the eruption disaster. This ritual is a cultural framework that reflects the
social structure and provides a sense of security like their ancestors [51].

The wisdom of the people around Kelud is also visible from the house building designed to
minimize the impact of the eruption disaster. Various types of houses are built with small size and
have a sturdy pole and a tapered roof (less than 45°) (Figure 8). This is done with the consideration
of volcanic ash will more easily fall to the ground, so that the house does not become collapsed
due to support a load of ash erupted. In addition, the community uses roof tile from clay. They
believe that the clay is more weather resistant both in the rainy season and drought and more
environmentally friendly. The use of clay tile is very suitable for settlement in the mountains
because it can stabilize the temperature inside the house so it remains warm and comfortable.

The ability of communities around the volcano in the face of the eruption disaster becomes
a model that can be developed in different regions with the same geological background.
Differences in social, cultural and economic factors play an important role in the ability of
communities to understand disasters and how they cope with disaster risks [51]. Like the
Tenggerese people of the Bromo Mountains, they have five cultural adaptations that enable
them to survive in the mountainous areas of resilience and high ability to return to their
original state, attachment to place and knowledge of danger, the source of social and moral
order, and catalyst for the process of change [33].

Compliance with the traditions and beliefs against the signs of nature helps the people to save
themselves from the dangers of an eruption. But the traditions of the people and the signs of
nature have not been studied scientifically, so that they cannot be understood by the wider
community. Although people have an indigenous knowledge and use it daily, they are not
aware that it can be used to reduce disaster risk [52].

The natural environment around the volcano determines the natural conditions for animals
and plants in it. This illustrates the importance of preserving the environment. At a time
when the environment is disturbed, the animals and plants can longer serve as a messenger

(®)

Figure 8. The changes of residential model around mount Kelud. (a) Joglo-shaped roof commonly called the “Tuo”
building form and (b) the roof of a cone-shaped house is commonly called the “Enom.”.



Disaster Mitigation Model of Eruption Based on Local Wisdom in Indonesia
http://dx.doi.org/10.5772/intechopen.79217

of nature against the disaster. The abstinence of not wearing red shirts on the slopes of Kelud,
ringing the whistle with the mouth to produce high-frequency sounds, not destroying the
environment around mountain, and not doing immoral acts is essentially an ethno-pedagogy
to keep the environment order to stay natural and sustainable. When the natural conditions
are well preserved, then nature will work in accordance with its role.

Success in facing the danger of eruption is not just the success of the government alone, but
the wisdom of society in protecting the environment and building a life in harmony with
nature makes the impact of the eruption is not so influential in the community. Evacuation
and recovery process that runs quickly to make people can survive the eruption disaster and
his life can be restored quickly as usual and even better. There are two patterns of adapta-
tion conducted by communities around the mountains of Merapi, the pattern of economic-
ecological adaptation and magical belief [53].

A comprehensive system of risk management and preventive measurement is essential in
order to reduce potential losses from disasters [39]. Reducing disaster risk requires an inte-
grated approach between social science and the natural sciences [28]. The integration of local
knowledge and ethno-science approach into a contemporary framework for the conservation
and sustainability of natural resource management will be increasingly important at both
national and international levels, especially in developing countries [54].

4. Disaster mitigation model based on local wisdom

The decreasing number of deaths due to eruption from year to year show the disaster
management techniques carried out by the government through the National Disaster
Management Agency or Badan Nasional Penanggulangan Bencana (BNPB) are better,
although not balanced with the level of public awareness in maintaining the environment
as an effort to minimize the disaster risk. The high environmental damage caused by some
people who are not responsible to be one of the factors triggers the high risk of geological
disasters in Indonesia. The low public awareness of the dangers of eruption is a serious
concern as a matter to be solved. Not only the responsibility of the government, but also
the entire community. All government, non-governmental and international organizations
have responsibilities in disaster recovery programs with mutual cooperation between
them and the community [55].

Dealing with eruption problems, the government selected effective measures, such as land use
arrangements, lava control systems, development of monitoring and early warning systems,
evacuation plans, relocation of the population and education and community preparedness
programs [4]. By synergizing local wisdom and government programs, disaster mitigation
plans can be well implemented.

Disaster mitigation is an effort by the government and the community as an action to
minimize disaster risk. This is because volcanic hazards can cause total destruction of the
path through which pyroclastic material flows, so that communities must be temporarily
displaced. However, the implementation of mitigation is not as easy as imagined. Not all
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communities living around the volcano are willing to be evacuated even though disaster
early warning has been submitted by the government.

Often people do not understand the geological information presented by the government,
but the public better understands the environmental changes of the natural signs. This fact
reinforces the need to integrate geological information and local wisdom in making accurate
decisions to face of natural disasters. Successful experience in dealing with earthquake and
tsunami disaster for Simeulue-Aceh community proves that local wisdom is very important
in minimizing disaster risk. They have a way of responding to disaster challenges through
traditional communication tools, construction methods and residential planning, and tradi-
tional ceremonies [56].

Based on the results of field studies that have been conducted on communities around Mount
Kelud associated with disaster mitigation measures, 36.36% said they chose to be evacuated.
This means no less than 60% of people still choose to live in the area of disaster eruption. In
the vicinity of volcanoes, innovation in disaster mitigation models is required by incorporat-
ing local wisdom in it. This needs to be done so that mitigation and recovery process can be
quick and easy [56].

Figure 9 is a model of a local wisdom-based disaster mitigation plan implemented in the
village of Pelem Sari Yogyakarta. This model integrates the local wisdom in responding to
Merapi eruption disaster and very interesting to discuss. Based on the picture, local wisdom
serves as a traditional signal when the eruption does not suddenly erupt. There are conditions
that have not been able to be completed especially at the time of Mount Merapi erupted sud-
denly and accompanied by a dangerous eruption. In these circumstances, the main priority is
the safety of the population and necessary hard efforts from the government to take a quick
decision for evacuating people immediately and leave dangerous areas to get to the safest
location as quickly as possible.

Related to the development of volcanic disaster mitigation model, we can learn from Maori
indigenous people by integrating local, science and art. They have three important steps:
(1) communication understanding of geological and volcanic processes from different per-
spectives, (2) optimizing local communities living around the volcano to improve prepared-
ness, and (3) develop learning tools for current and future generations that can be used in
various community levels [49].

There are four approaches to consider in assisting communities in reducing disaster risk
based on local wisdom, including (1) understanding, communicating and managing vulner-
abilities and risks and perceptions of local communities about risks and vulnerabilities that
come to threaten the life of the community in the future, (2) maximizing community benefits
about volcanic environments, especially during rest periods without increasing vulnerability,
(3) managing crises, and (4) managing settlements after the crisis [57].

Reducing disaster risks related to efforts to improve community resilience that can be imple-
mented through the preparation of disaster mitigation plans [32]. A comprehensive system of
risk management and preventive measurement is essential in order to reduce potential losses
from disasters [39]. Reducing disaster risk requires an integrated approach between social
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Pelem Sari village Emergency Plan

Figure 9. A model of a mitigation plan that integrates local wisdom in the Pelem Sari village Yogyakarta [36].

science and the natural sciences [28]. The integration of local knowledge and ethno-science
approaches into a contemporary framework for the conservation and sustainability of natural
resource management will be increasingly important at both national and international levels,
especially in developing countries [54].

Success in disaster mitigation is strongly influenced by the experience and local knowledge of
communities in the face of disasters [58]. Community knowledge is acquired from within and
outside the community as a way of dealing with problems [50]. The ways in which the com-
munity represents knowledge in dealing with disasters become the local wisdom of the local
community. The integration of traditional knowledge and scientific knowledge will get an
overview of how to engage communities in vulnerability and risk management [57]. Natural
environment around the Kelud Mountain determine the natural conditions for animals and
plants in it. This illustrates the importance of preserving the environment. At a time the envi-
ronment is disturbed, the animals and plants can no longer serve as a messenger of nature
against the disaster.
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Technology is not the only tool capable of ensuring the safety of people around the mountain,
but technology needs to be supported with the local knowledge of people who have more
experience related to the surrounding environmental conditions. This became a recommen-
dation in developing a model of volcanic disaster mitigation although in the millennial era.
The combination of traditional knowledge and scientific knowledge resulted in a new pattern
in addressing disaster challenges and making communities more actively involved in disaster
risk management [57].

5. Conclusion

The fruitfulness in facing volcanic eruption in Indonesia is an implementation of disaster
management mitigation model that is interesting to be socialized. Ability to utilize local wis-
dom in building the value of togetherness and wisdom in maintaining and preserving the
environment became one of the keys to its success. Building a resilient community while
maintaining local cultural values will become a force in building disaster mitigation manage-
ment of volcano. People remain convinced that behind the disaster there will be a blessing
that will be better for the future.

Based on the results of the study on the behavior of the community around Kelud and
Merapi mountains, two important concepts were found in developing a disaster mitiga-
tion model based on local wisdom that is the compliance of the community in building a
harmony with nature by maintaining the natural environment condition to stay sustain-
able and building the spirit of togetherness in emotional bond through ritual ceremonies.
These two aspects become the basic capital in facing all the threats of volcanic disaster and
illustrate the importance of local wisdom in building a society that has resilience in the face
of eruption disaster.

The meaning of local wisdom needs to be studied and developed scientifically so that it can
be understood by the community at large and become an important part to be conserved as
an effort to build a community that is resilience to disaster. The action that can be done is to
integrate local wisdom in education and training.
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