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Abstract—Indonesia is a disaster-prone country. It is
proven by the occurrence of various disasters that
continuously affect various regions, whether it is caused
by natural factors (earthquakes, tsunami, floods,
volcanic eruptions, landslides, hurricanes, etc.), or by
non-natural factors such as various consequences of
technological failure and human activity. Generally, the
disasters that occur causing suffering to the community,
both in the form of human loss of property and damage
to the environment and the destruction of the results of
development achieved. Earthquake disaster potential
affecting West Nusa Tenggara Island consists of 2 parts,
namely the Indo-Australian subduction zone in the south
of West Nusa Tenggara and a back arc thrust in the
north of West Nusa Tenggara. Therefore, the frequency
of earthquake events in West Nusa Tenggara is high.
One of these efforts is to reduce the level of social
vulnerability. Social vulnerability is often forgotten in
the earthquake disaster management process, some
activities are more often focused on efforts to knowledge
of building structures and physical problems. Social
vulnerability analysis is the state of an area that is
affected by physical, social, cultural, and environment to
prevent, reduce in response to disasters. Earthquakes
are natural disasters that cannot be predicted when they
occur accurately, so there needs to be an effort to
minimize the vulnerability of the community.
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I. INTRODUCTION

Indonesia is a meeting point between the three
major plates of the world, namely the Pacific Plate,
the Eurasia Plate, and the Indian-Australian Plate
commonly called Triple Junction. The Hindia-
Australia Plate Movement annually is about 7 cm to
the north and the Pacific Plate is about 12 cm each
year to the southwest [1]. The impact of the movement
of the triple junction plate causes the Indonesian
archipelago to have a high level of earthquake so that
it is prone to have tectonic earthquakes. The territory
of Indonesia is also very rich with active fault
distribution or active faults. There are more than 200
that have been mapped well and there are still many
that have not been mapped so it is not surprising that
the territory of Indonesia in that day was more than 10
earthquakes that occurred [2]. A number of these
active faults are the large Sumatra fault that divides
Aceh to Lampung, faults active in Java, Lembang,
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Jogjakarta, in northern Bali, Lombok, West Nusa
Tenggara, East Nusa Tenggara, Sumbawa, in
Sulawesi, Sorong, Memberamo, in addition to
Kalimantan.

Based on the potential disaster and the level of
vulnerability that exists, it can be estimated that the
risk of disasters that will occur in the Indonesian
region is high. Social vulnerability indicates an
estimated level of vulnerability to the safety of the life
/ health of the population if there is a danger [3]. This
increase will be more influenced if the government
apparatus and the community are not aware of and
responsive to the potential for natural disasters in their
area. While other factors that encourage higher risk of
disasters are public choice [4] [5]. Many residents
choose or intentionally live in areas that are vulnerable
to disasters with various reasons such as soil fertility,
or other opportunities promised by the location. With
the potential threats from earthquake occurrence and
potential vulnerability of population factors as well as
high disaster risk index values, there is a need for
disaster risk mapping at the level of disaster risk
assessment in West Nusa Tenggara so that mitigation
efforts can be performed effectively, efficiently and on
target in the regions with high risk. Therefore,
comprehensive efforts are needed to reduce the risk of
natural disasters, among others by conducting disaster
mitigation efforts. Disaster management which used to
be more focused on post-disaster management needs
to be diverted to vulnerability reduction and capacity
building activities [6]. Earthquakes that occur in the
West Nusa Tenggara region, especially the island of
Lombok, do not rule out the possibility of recurrence.
Earthquake disasters occur suddenly and are difficult
to predict. The community must absolutely can deal
with earthquake disasters, including knowing the area
of disaster zones. Various factors that influence one's
alertness and preparedness to disasters include
knowledge of hazards, previous experiences of
disasters, and attempts to react [7].

Il.  WEST NUSA TENGGARA EARTHQUAKE

Geologically, from the existing slabs and faults, an
earthquake will certainly occur in Indonesia. The
Indonesian region has the potential to experience
earthquakes because of its position at the confluence
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of three of the world's main plates, namely Eurasia,
Indonesia and the Pacific. From this collision, there
are about six active plate collisions which have the
potential to trigger strong earthquakes. Indonesia's
position is known to be on the Pacific Ring of Fire
(Ring of Fire) which is a 'horseshoe' area of 40,000
km that often experiences earthquakes and volcanic
eruptions that surround the Pacific Ocean basin [8].
About 90% of earthquakes occur and 81% of the
largest earthquakes occur along this Ring of Fire. An
earthquake measuring 7 on the Richter scale that
rocked the island of Lombok, West Nusa Tenggara
and the surrounding region occurred on Sunday
(05/08/2018). Head of Public Relations of the
Meteorology, Climatology and Geophysics Agency,
Harry Tirto Djatmiko stated, the 7 SR earthquake was
centered on land, namely precisely at the point 8.37
LS and 116.48 BT at a depth of 15 km. However, the
earthquake broke out to the sea. It can cause a
tsunami. In addition, the earthquake was included in
the category of shallow earthquakes. This earthquake
was called the main earthquake in a series of
earthquakes that rocked the Lombok region, West
Nusa Tenggara. Previously, a magnitude 6.4
earthquake shook North Lombok on July 29, 2018 [9].

In 2017, Indonesia has revised the seismic hazard
map where all regions have been zoned and quantified
related to how much potential seismic shocks are.
Based on the map, a civilian expert should be able to
design earthquake resistant structures that are suitable
for all regions in Indonesia [10]. If everyone follows
and obeys the rules that are in place when building a
building, then a potential threat can cause damage,
loss of human life or environmental damage can be
avoided. However, the question arises is why people
remain victims of an earthquake with high technology
and zoning readiness. It is due to a lack of
understanding of the community and the community
who do not know about information about the threat
of earthquakes in their area. The community also does
not know how to cope with an earthquake [11].

1.  VULNERABILITY AND PREPAREDNESS

Disaster definition in the Disaster Management
book - A Disaster Manager's Handbook is an event,
natural or man-made, sudden or progressive, which
has a powerful impact so that affected communities
must respond with external actions ordinarily [12].
According to Law No. 24 of 2007 concerning Disaster
Management Chapter | Article | paragraph 1, Disaster
is an event or series of events that threaten and disrupt
people’s lives and livelihoods caused by both natural
and / or non-natural and human factors resulting in
human lives, environmental damage, property losses,
and psychological impact [13].

Vulnerability is a series of conditions that
determine whether hazards (both natural hazards and
dangers of artificial) which occur can lead to disaster
or not. A series of conditions generally can be in the
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form of physical, social and attitudinal conditions that
affect the ability of the community to prevent,
mitigate, prepare and respond to the impacts of
hazards. Types of vulnerabilities

1. Physical vulnerability : Building, Infrastructure,
Weak construction

2. Social vulnerability Poverty, Environment,
Conflict, high growth rates, children and women,
the elderly.

3. Mental Vulnerability : Ignorance, unawareness,
lack of confidence, and others. [5]

Urban vulnerability to natural hazards such as
earthquakes is a function of human habits. It illustrates
the extent to which socioeconomic systems and
physical assets in urban areas are wvulnerable or
resistant to natural hazards. Over the past two decades,
vulnerability has become an essential concept in
hazard research and in the development of mitigation
strategies at the local, national and international levels
[14] [15] [16] [17]. Several models of urban
vulnerability have been proposed to address the
various ways in which communities are subject to the
impact of hazards [18]. The concept of human /
natural interaction is really rooted in the heart of these
models representing natural hazards as dynamic
phenomena that involve people not only as victims but
also as contributors and modifiers [19]. Because this
interaction shows a strong spatial component, urban
vulnerability is an inherent spatial problem because it
almost always relates to the community in the
specified city space.

Preparedness is the activities and steps taken
before the occurrence of natural hazards to predict and
remind people of the possibility of the occurrence of a
hazard, evacuate people and property if they are
threatened and to ensure an effective response, for
example by stacking foodstuffs [20]. In the disaster
management cycle, preparedness efforts are included
in the risk reduction phase before a disaster occurs.
Shifting the concept of disaster management into a
paradigm of disaster risk reduction increasingly
emphasizes that disaster preparedness efforts are one
of the important steps to reduce the magnitude of
losses arising from disasters.

TABLE I. FRAMEWORK FOR INDIVIDUAL AND

HOUSEHOLD PREPAREDNESS IN ANTICIPATING
NATURAL DISASTERS BASED ON LIPI-UNESCO/ISDR

Parameter Variable Indicator
Knowledge: e Mention the
e Alan and meaning of natural
disaster events disasters, types of
(type, source, natural events that
magnitude, cause disasters,
Knowledge Iocation) causes,
and attitude | ¢ Physical characteristics and
vulnerability rescue actions in the
(location, event of a disaster.
condition of o Mention the
critical facilities, characteristics of
building buildings resistant to
standards) earthquakes and
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tsunamis

Attitude to
disaster risk

Family motivation
for preparedness in
anticipating natural
events that cause
disasters

Policy

Family policy for
disaster
preparedness

Family agreement
regarding evacuation
place in an
emergency.

Family agreement to
do or participate in
evacuation
simulations.

Emergency
response
plan

Family plans to
respond to
emergencies

The existence of a
family rescue plan
(who does what)
when an emergency
occurs.

The presence of
family members
who know what to
do for evacuation.

for families during
emergencies
(flashlight / lamp /
generator)

Equipment and

Availability of disaster

supplies preparedness bags and
equipment
Important o Availability of

facilities (hospital,
fire department,
police, Municipal
Waterworks, State
Electricity
Enterprise,
Telkom)

address / number
call of a hospital,
fire department,
police, Municipal
Waterworks,
Electricity
Enterprise, Telkom.
Access to important
facilities.

Exercise and
simulation /
rehearsal

There is an access to
education and
materials for disaster
preparedness.
Frequency of
exercise (public and
in the household)

Evacuation plan

Auvailability of
maps, places, family
evacuation routes,
family gatherings.
The presence of
relatives / friends /
peers who provide
temporary shelter in
an emergency.

First aid, rescue,
safety and
security

Availability of first
aid kits or essential
medicines for family
first aid.

There are plans for
family rescue and
safety.

The presence of
family members
who take part in
training and
evacuation skills.
Access to
emergency
situations.

Local traditional

Availability of
information sources
for disaster warnings
from both traditional
and local sources.

Meeting basic
needs

Auvailability of basic
needs for
emergencies (eg
ready-to-eat foods,
drinks, flashlights
and batteries).
Auvailability of
alternative family
communication
devices (HP / radio /
HT).

Availability of
alternative lighting

Disaster Te_chnol(_)gy Availabi!ity of
warning (signs, signals, information sources
system standards) fqr technolog_y—based
disaster warnings.
Dissemination of Access to information
warnings and on disaster warnings.
mechanisms
Exercise and Frequency of exercise.
simulation
Human Resources | The presence of
family members
involved in seminars /
workshops / disaster
preparedness meetings
/ training.
Technical o Availability of
guidance and disaster
material provision preparedness
material.
o The skills of family
Resource members related to
mobilization disaster

preparedness.

Funding

The allocation of
funds / savings /
investment / insurance
related to disaster
preparedness.

Monitoring and
evaluation

Family agreement to
conduct simulation
exercises and monitor
disaster alert bags
regularly.

Source: LIPI-UNESCO/ISDR Community Preparedness

Assessment, 2006.
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Fig. 1. Disaster management cycle [12]

According to Article 45 of Law Number 24/2007,
preparedness efforts are conducted through the
following matters: preparation and trial of disaster
emergency response plans; organizing, installing and
testing early warning systems; supply and preparation
of supply goods to fulfill basic needs; organizing,
counseling, training and rehearsals on emergency
response mechanisms; preparing evacuation sites;
preparation of accurate data, information, and
updating of the procedures for disaster emergency
response; and provision and preparation of materials,
goods and equipment to fulfill the recovery of
infrastructure and facilities.

Preparedness efforts at the above points are not
only done by the government but it can also be done
by individuals or communities. It differentiates
preparedness efforts from other pre-disaster risk
reduction efforts (mitigation and early warning),
where preparedness efforts can be done by individuals
or communities, while mitigation and early warning
efforts are directed primarily from higher levels of
management such as government. By striving for
preparedness in the community, it also prepares the
community not to be too panicked when a disaster
occurs so that losses can be reduced to the smallest
possible extent. People who are alert have the
following characteristics: knowing what to do when a
disaster occurs; the level of risk experienced is low;
post-disaster recovery rates are fast; have a network
that can be used for recovery [22].

IV. EFFORTS TO REDUCE DISASTER RISK

Disaster risk (Risk) is a potential loss caused by a
disaster in an area and a certain period of time which
can be in the form of death, injury, illness, threatened
life, loss of security, evacuation, damage or loss of
property, and disruption of community activities due
to a combination of danger, vulnerability and the
capacity of the region concerned.

Advances in Social Science, Education and Humanities Research, volume 323

Based on Law Number 24 of 2007 concerning
Disaster Management, preparedness is a series of
activities done to anticipate disasters through
organizing and through effective and efficient
measures.

The indicators that will be used to assess
community preparedness are derived from five
parameters that according to LIPI-UNESCO/ISDR
[21] are critical factors for preparedness to anticipate
natural disasters, especially earthquakes and tsunami,
namely: knowledge and attitudes towards disaster
risk; policies and guidelines; plans for disaster
emergencies; disaster warning system; and the ability
to mobilize resources. By LIPI-UNESCO/ISDR, the
five critical preparedness factors are derived into
variables which are then further reduced into several
indicators that can be used to measure community
preparedness in  the disaster study area.

Calculating disaster risk in an area based on hazard
assessment, vulnerability and capacity in disaster risk
using the following equation:
Risk (R) =H xV /C (8)
Information:
R: Disaster Risk
H: Danger
V: Vulnerability
C: Capacity

After doing disaster risk, all we have to do is take
action to reduce the risk of disaster. Actions taken
aiming at vulnerability and increase the capacity of an
area.

Activities that can be done aim to reduce disaster risk,
among others

1. Relocation of residents from disaster-prone areas,
for example moving residents who are on the edge
of cliffs that are prone to landslides

2. Disaster preparedness training for residents in an
area.

3. Conditioning of houses or public facilities that
respond to disasters.

4. The building is relatively stronger if hit by an
earthquake.

5. Creation and dissemination of local wisdom about
disaster.

Threat is an event or occurrence that has the
potential to cause damage, loss of human life or
environmental damage. The effective thing that can
be done by the government and the community is to
do mitigation efforts by knowing the causes of
earthquake hazard. The study of social vulnerability
to earthquake hazards needs to be done to reduce the
impact of losses due to earthquakes. Society is an
important element in measuring the risk of a disaster
event [23]. The high and low risk of a community due
to an earthquake is influenced by the level of
vulnerability of the community. There are four types
of vulnerabilities, namely physical, social, economic
and environmental wvulnerabilities. The social
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vulnerability of the community must receive
important attention to reduce the risk of earthquakes.
Earthquakes to date are natural disasters that cannot
be predicted when they occur accurately, so there is a
need to reduce the vulnerability of the community.
One of these efforts is to reduce the level of social
vulnerability. Social vulnerability is often forgotten in
the earthquake disaster management process, some
activities are more often focused on efforts to
knowledge of building structures and physical
problems [24].

Especially in the case of earthquakes caused by
earthquakes, for example, as an illustration of the
results of research and studies of several experts
shows that during the 25 years of earthquake events in
Indonesia, disaster victims were more caused by
damage to simple home buildings such as falling
roofs, collapsing columns, destruction of walls, etc. It
shows that earthquake mitigation efforts through the
development of earthquake resistant housing designs
have not been fully successful. This loss does not
include losses suffered by the community directly.
Both mental and material losses arising from various
disasters are not a small amount. It must begin to
become a concern and thought for the government
and society. In this study, earthquake risk analysis in
an area in Indonesia will be analyzed and the author
chooses the province of West Nusa Tenggara (NTB)
based on seismic potential, history of destructive
earthquakes and from the Indonesian Disaster Risk
Index for West Nusa Tenggara region.

Based on the standards of post-disaster handling,
evacuation, rehabilitation and reconstruction actions
are generally done at the disaster site [25]. The
evacuation phase is a series of activities to remove
victims from disaster locations to new and safer
location. This stage is not only to move survivors to
safer places, but also to take dead victims to more
accessible places. The evacuation phase is generally
done by parties who are experienced in this matter,
such as the SAR Team, PMI, IRC, Army / Police,
MOSA, NGOs and volunteers. In the evacuation
process, usually the most needed are health
infrastructure, transportation, communication and
temporary shelter. While the rehabilitation phase,
which is generally done one week after the disaster, is
a series of actions towards physical improvement at
the disaster site, such as revamping vital roadways,
procuring  transportation and  communication
equipment, and adding temporary  shelter
infrastructure suggestions. At this stage, in addition to
actions to improve physical or building, there are also
actions that are directed towards mental or
psychological improvement of the affected people.
Communities affected by disasters are generally still
shocked and unstable in facing their daily lives. The
parties who assist this stage are usually still the same
as the evacuation stage but are added by several
community leaders, religious leaders, community
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leaders, families and so on, in order to build
enthusiasm (psychological improvement).

The method used is like the design and build
model in the world of construction services, namely
while designing while working. It must be done
because conditions in the field require fast and
effective handling. The main steps in community
service are divided into 3 types, namely

1. preparation;
2. implementation; and
3. improvements in the field. [8]

The first step is in the form of a series of
coordination activities, survey and licensing activities,
and procurement of facilities and infrastructure
(initial logistics). The second stage is in the form of a
series of field activities, namely the creation of a post,
improvement of infrastructure, dissemination of
information, collection and distribution of logistics /
donors, improvement of the built environment
(rehabilitation). The third step is the improvement
steps when in the field, namely the implementation of
try and error models. Community service activities in
the form of post-disaster management are expected to
continue even though the pioneer has been completed
in the field. Activities will be continued by the
government or even from the community's self-help
so that the socio-economic life can gradually recover.

V. CONCLUSION AND PRACTICAL
IMPLICATIONS

A very broad scope for people who are threatened
by disasters requires an integrated effort to reduce
disaster risk. Substantially, it is an effort to create a
disaster-aware and responsive society through
education in Disaster Risk Reduction (DRR). The
concept of DRR solutions is adjusted to the
occurrence of disasters, pre-disaster, disaster, and
post-disaster cycles as can be seen in the figure [26].
The stages of implementation of the solution are
adjusted to the characteristics of the stages of the
disaster cycle.

e During a disaster, activity is tight in an emergency.

o After a disaster, reduce the complexity of complex
complications in reconstruction and rehabilitation.

e Pre-disaster need  comprehensive  planning.
Communities threatened with disasters are very
diverse. For those who have been educated or who
have not been touched by formal education, they
need to understand the importance of disaster risk
reduction (DRR). The most strategic way for DRR
education is needed through formal and informal
education channels [28].

Cycles describing disasters will never stop. With
empirical data, some disasters can be expected to
come again, such as floods and landslides every rainy
season will occur. Tsunami will also happen again.
However, there is no technology that can detect
accurately when an earthquake will come. Tsunami
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that occurs before an earthquake can be detected
when they reach the coast because the speed of the
earthquake wave is higher. For example, the tsunami
in Mentawai came to shore 25 minutes after an
earthquake of 7.2 on the Richter Scale at 78 km
southwest of South Pagai Island, Mentawai. The
epicenter depth or epicenter of the earthquake is 10
km, with a tsunami wave height of 4-6 m reaching
600 meters from the coastline. It was recorded that
the death toll was 413 people, 270 people were
seriously injured and 163 were missing [8]. The
duration of time between the arrival of the earthquake
and the arrival of the tsunami is an opportunity for
evacuation of the population in avoiding the tsunami
hazard.
VI. RECOMMENDATION

Based on the results of the discussions that have
been conducted, it is recommended for all NTB
residents to continue to reduce the impact of severe
earthquake disasters through the comprehensive
efforts to reduce the risk of natural disasters, and
others by undertaking disaster mitigation efforts.
Disaster management which used to be more focused
on emergency situations needs to be diverted to
activities and capacity building. Then it could also be
by developing earthquake resistant house designs
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