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ABSTRACT: Disaster management in the world has
undergone a paradigm change that is from responsive to
preventive, from sectoral to multi-sector, from government
responsibility solely to joint responsibility, centralization to
decentralization and from emergency response to disaster risk
reduction. Based on 6 directives of the President of the
Republic of Indonesia delivered during the Rakornas PB
(Disaster Management) at surabaya, February 2, 2019 one of
which is "Regional development planning must be based on
aspects of DRR (Disaster Risk Reduction)". Disaster risk-
based regional development planning aims to reduce the
impact of disaster risk including, threats, vulnerabilities, and
capacity. Vulnerability assessment in areas that have the
potential to experience disaster events is one of the important
factors that must be reviewed in disaster mitigation efforts.
Vulnerability assessment with the concept of data from
wisdom allows local policymakers to recognize their specific
situation in the broader context of a similar situation,
providing regional perspectives and important connections
between regions. Based on the efforts that have been
integrated between the program into city spatial planning, it
is hoped that it can increase the resilience of the City in facing
disasters and adapt to climate change.
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INTRODUCTION

Based on geographical location and geological conditions, Indonesia is located in an area prone to

natural disasters (Djalante et al., 2017). The confluence of three active tectonic plates, namely the

Indo-Australian Plate in the south, the Eurasian Plate in the north and the Pacific Plate in the east,

which move and collide with each other, giving rise to earthquake paths and active volcanic chains

along the islands of Sumatra, Java, Bali and Nusa Tenggara, which are parallel to the subduction

paths of the two plates, namely the Indo-Australian Plate and the Eurasian Plate (Fahlevi et al.,

2019). Morte specifically, earthquake paths also occur on regional fault lines such as the Sumatra /
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Semangko Fault. In addition to these geological factors, Indonesia is located around the Equator
with a tropical climate and is an archipelago. Hydro-geographically, Indonesia is prone to floods,
landslides, extreme weather, extreme waves, droughts, forest fires and abrasion. The negative
impacts of global climate change are increasingly making the Indonesian region vulnerable to
various disasters related to the impacts of climate change (BNPB, 2022).

In 2018, Indonesia experienced the highest death toll in more than a decade caused by natural
disasters, mainly from three major catastrophic events. First, in July and August 2018, a series of
earthquakes in West Nusa Tenggara (NTB) impacted the island's estimated 3.5 million residents,
as well as thousands of tourists. The National Disaster Management Agency (BNPB) reported that
the earthquakes caused 561 fatalities and left more than 396,000 people homeless, destroying
around 110,000 houses, 663 schools, 52 health facilities, 6 bridges and many roads. The second, in
September 2018, was an M7.5 earthquake with an epicenter located 81 km north of Palu City in
Central Sulawesi that caused strong ground shaking and a tsunami that damaged coastal
settlements along Palu Bay. The disaster caused an estimated 4,402 fatalities and displaced around
165,000 people. Thirdly, in December 2018, the eruption and subsequent partial collapse of Mount
Anak Krakatau caused a tsunami that impacted coastal settlements in Banten and Lampung
Provinces along the Sunda Strait, leading to 437 fatalities, and approximately 34,000 people
displaced (Djalante & Garschagen, 2017).

Disaster management in the world has undergone a paradigm shift from responsive to preventive,
from sectoral to multi-sectoral, from government responsibility to shared responsibility, from
centralization to decentralization and from emergency response to disaster risk reduction. Disaster
risk reduction is very important because: Disaster is a complex problem from environmental
factors to development; Conventional preparedness is necessary, but not yet complete and
comprehensive; Integration and mainstreaming of disaster risk reduction in decision-making and
daily activities contribute to sustainable development. Based on the 6 directives of the President
of the Republic of Indonesia delivered during the National Coordination Meeting on Disaster
Management in Surabaya, February 2, 2019, one of them is "Regional development planning must
be based on aspects of Disaster Risk Reduction (Arifin et al., 2021).

There has been a paradigm shift in disaster management, so that development planning must
include elements of disaster management. The Disaster Management Plan (RPB) can be
categorized as a "master plan" or master plan for the implementation of disaster management in a
region for a period of 5 (five) years. As a regional plan, the RPB must summarize the perspectives
of disaster management implementation from all local government agencies involved. Therefore,
the RPB needs to be stipulated in a clear legal regulation so that it can provide strength in its
implementation. In addition, the legal force given to the RPB will make it easier for non-
government institutions to plan and determine their contribution to the implementation of
regional disaster management (Oktari et al., 2020).

Referring to Law No. 24/2007 on Disaster Management, spatial planning plays a role in organizing
disaster management at the pre-disaster stage, both in situations where no disaster occurs and there
is a potential for disaster. In a situation where no disaster occurs, disaster management is carried
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out through the implementation and enforcement of spatial plans, namely through controlling the
use of space in accordance with regional spatial plans. Meanwhile, in situations where there is a
potential for disaster, disaster mitigation is carried out through planning and implementing spatial
planning based on disaster risk assessments.

The main foundation for the implementation of disaster management in Indonesia currently refers
to Law No. 24 Year 2007 on Disaster Management. Based on this regulation, several derivative
regulations, such as Government Regulations, Presidential Regulations, Ministerial Regulations,
Regulations of the Head of BNPB, and other laws and regulations, are derived. In line with the
regulation on disaster management, there are other regulatory frameworks that provide guidance
on disaster management, including Law No. 26 of 2007 on Spatial Planning, Law No. 27 of 2007
on the Management of Coastal Areas and Small Islands, Law No. 32 of 2009 on Environmental
Protection and Management. Based on the above, this paper aims to provide a perspective on
regional development that includes disasters as a factor that can determine the failure and success
of such development with a main focus on assessing disaster vulnerability and resilience.

METHOD

This research uses a descriptive qualitative approach. Qualitative research is a research procedure
with descriptive data results in the form of written or oral words (Hamilton & Finley, 2019).
Qualitative research aims to analyze the qualities of a study. The type of research used is a literature
study which is research that has been carried out previously by collecting books, journals,
magazines, and scientific papers that are interrelated with the research problems and objectives.
Literature study is a data collection technique carried out by conducting a study of books or
literature related to the problem being solved (Roller, 2019). The literature review database used is
by searching on Google Scholar, Scopus, and Google Book. The search was conducted using the
keywords disaster risk reduction, regional development, vulnerability, capacity, disaster resilient

city.

RESULT AND DISCUSSION

1. Regional Planning and Development

According to Law No. 26 of 2007 on Spatial Planning, a region is defined as a space that is a
geographical unit along with all related elements whose boundaries and systems are determined
based on administrative and/or functional aspects. According to Rahma et al., (2019), regional
development consists of two words; development and region. Development can be interpreted as
certain efforts to change existing conditions for the better, while the region is part of the earth's
surface that has a certain unity, which is larger than a city but smaller than a country. The large
proportion of the population and economic life in agriculture is the most important feature of the
regional development perspective in third world countries, this is because the population working
in agriculture is generally a low-income population (Rakuasa et al., 2022). This has led to a lack of
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interest from the government or private sector to invest in infrastructure in poorly populated areas
due to the long payback period.

Ma’arif & Hizbaron, (2015), defines regional planning as a way of thinking primarily about social
and economic problems that refer to the future, with in-depth attention related to the objectives
to collect options and try with all their might to comprehend them in policies and programs.
Disaster risk-based regional development is certainly faced with various options that occur in an
area such as the type, number and intensity of disasters. The identification of disasters and
development is an entry point in sustainable regional development efforts, thus, development can
be an output (vulnerability) or as an input (capacity) (Manandhar & Siebeneck, 2021).

2. Vulnerability

The initial definition of vulnerability emphasized more on quantitative research of damage and
losses caused by the occurrence of a disaster. However, in its development, the concept of
vulnerability then changed due to the influence of the social context of the community, which later
became social vulnerability (Ma’arif & Hizbaron, 2015). Vulnerability is not a natural thing.
Vulnerability is a human dimension of danger that is the result of an array of economic, social,
cultural, institutional, political and other related conditions (Sugandhi et al., 2023). There are
several factors that cause a community group to be vulnerable to disasters, these factors include
demographic factors such as age, ethnic minority status, education level, and socio-economic
(Pakniany et al., 2022). The second factor is related to the environment, such as limited economic
resources, marginalized political status, and limited access to social networks (Salakory & Rakuasa,
2022). In general, weak groups in society suffer the most when disasters occur. These weak groups
are the poor, the young, the old, the disabled, and some groups marginalized by race (Twigg, 2004).
ISDR (2004) suggests that vulnerability is a situation or condition that is determined by one or
more factors that cause increased weakness of a community to the impact of hazards. Westen
(2009) explains that these factors include physical, social, economic and environmental conditions.

The use of the concept of vulnerability in disaster literature dates back to the 1970s (Emrich &
Cutter, 2011). In 1972, the Office of Emergency Preparedness of the U.S. Office of the President
presented a report that defined vulnerability as the propensity of a community, society, or larger
jurisdiction as well as sectors such as the economy, agriculture, and infrastructure to be affected
by the impacts of natural disasters (de Ledn et al., 2006; Muin & Rakuasa, 2023). During the 1980s,
recognition of the importance of underlying characteristics of environmental, economic, social,
and political causes of vulnerability grew, with these characteristics including population density,
gender discrimination, socioeconomic status, and public health conditions widely considered to be
important causes of vulnerability of individuals exposed to disasters (Fatemi et al., 2017; Spielman
et al., 2020; Rakuasa & Rifai, 2021; Latue & Rakuasa, 2022; Latue & Rakuasa, 2032; Manakane et
al., 2023).

One of them is related to the introduction of a more systematic term vulnerability with reference
to people and their livelihoods where vulnerability is understood as exposure to the possibility of
future events and the pressures and difficulties experienced by people or a community in their
efforts to survive these various pressures and difficulties (Drakes et al., 2021). Fatemi et al., (2017),
describes two sides of vulnerability: external and internal, with the external side relating to exposure
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to external shock and the internal side relating to the inability to survive without loss (Drakes et
al., 2021). In 1993, the two sides of vulnerability expressed by Chambers were further clarified by
Bohle where the external side is still about exposure to stress while the internal side is more about
how people are able to maintain their assets when exposed to disasters. These assets include socio-
economic, political, infrastructure, ecological and personal assets. The more people are able to
control their assets, the lower their vulnerability because these assets increase their capacity to
withstand risks and disasters (Drakes et al., 2021).

3. Disaster Resilient City

Disaster Resilience City is an urban planning concept where the city is expected to continue
functioning its various systems when there is a disturbance such as a disaster. The application of
the Resilience City concept is very important considering the position of most cities in Indonesia
that are inseparable from various types of threats of natural disasters and disasters due to human
behavior (Havko et al., 2017). Various organizations in the world and in Indonesia have developed
an approach, guidelines and strategic planning tools for cities to adapt to become resilience cities
. Resilient cities are one of the national goals. Efforts to realize resilient cities can simultaneously
address national goals and sustainable development goals. Resilient cities are included in SDGs
global target number 11, which is "to build inclusive, safe, resilient and sustainable cities and places

to live".

The assessment of the level of disaster resilience is carried out through two measuring instruments,
namely, 1) Assessment based on variables and criteria from the spatial aspect and 2) Assessment
based on general variables and criteria adopted from the United Nations International Strategy for
Disaster Reduction (UNISDR). The assessment is conducted comprehensively consisting of eight
criteria which include: 1) Spatial Criteria, 2) Basic Infrastructure Criteria, 3) Public Service Facilities
Criteria, 4) Socio-Economic Criteria 5) Technology and Ecosystem Research Criteria, 6) Planning
and Licensing Criteria, 7) Basic Capability Criteria, and 8) Institutional and Budget Criteria. The
resilience assessment is based on the method used by UNISDR, namely through scoring.

4. Disaster risk

Disaster risk is a complex interaction between the level of vulnerability and the existing hazards,
this is based on the fact that disaster risk is largely determined by the level of vulnerability, the
higher the threat value and the value of vulnerability, the higher the risk of disaster (Gall et al.,
2015; Sugandhi et al., 2023). Social vulnerability describes the condition of the level of social
fragility in the face of hazards. Social vulnerability is the diversity of pressures and shocks to
complex social systems due to disasters (Spielman et al., 2020). Social vulnerability of people or
communities is more problematic than vulnerability of structures and infrastructure (Rakuasa &
Mehdila, 2023). Social vulnerability is not only limited to measuring human health in the context
of physical threats that they may face, but the weakness of the community with some limitations
in the scope of lack of protection, ability to survive or ability to recover (Tasnuva et al., 2021).
Economic conditions greatly affect a person's level of vulnerability. Individuals with economic
limitations and low income will have difficulties when facing disasters and the recovery process
will take longer (Drakes et al., 2021). Economic limitations/poverty will affect the choice of
residence, residential infrastructure and decision-making in the event of a disaster. People's choice
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to live on riverbanks, landslide-prone areas, cliff edges, build houses without IMB (Building
Construction Permit), build houses without meeting the quality of building standards, which is a
common phenomenon todays, is also indicated as a result of poverty (Spielman et al., 2020).

The rural poor who are most at risk are no longer self-sufficient farmers. Instead, rural dwellers
rely on complex livelihood strategies, including seasonal migration or inputs or money sent by
families living in urban areas or on different islands. It is these kinds of livelithood strategies that
change the risks in rural areas. Often, the poorest people in rural areas own the least amount of
land and this forces them to rely on the most disaster-prone livelihood, agriculture. In addition,
when this low-return form of livelihood encounters a disaster, the rural population is isolated from
the larger market and this limits the options available to survive the impact of the disaster
(Sapountzaki et al., 2022).

5. Disaster risk-based area development planning

Disaster risk-based regional development planning aims to reduce the impact of disaster risk,
which includes threats, vulnerabilities, and capacities. Thus, the aspect of disaster risk in regional
development is for the prosperity of the region, which is in line with the aspects of livelihood
sustainability, namely assets, access, and activities (Sapountzaki et al., 2022). Thus, examining
vulnerability and capacity will provide crucial information used in determining the risk of an area,
which in the concept of DRR-based regional development is directly proportional to how to
recognize assets, access and activities in the development process. There are many indicators and
variables that can be used in researching vulnerability, therefore, specific prerequisites need to be
considered to ensure the relevance between the indicators used and the conditions of the area and
the characteristics of the population at risk of disaster. According to Sapountzaki et al., (2022),
post-disaster survival can be sustainable if victims can recover from the stress or shock of a natural
disaster by using the assets and capabilities they have now without relying solely on natural
resources (Rakuasa & Somae, 2022).

This is consistent with the thoughts of Schipper et al., (2016), who describe that the core dimension
of vulnerability in developing countries is characterized by increasing pressure on natural resources
due to the increasing population, so that dependence on it must be minimized. Although natural
resources can be categorized as assets, there are other assets such as material assets (physical
capital), financial capital, skills of each family member/expetrience (human capital), and
relationships with the surrounding community (social capital). Access differs from region to region
and there may be regions that do not have access to markets (access to land, credit, etc.). Access
to markets is also determined by several factors such as access to physical infrastructure,
telecommunications, access to services, and others (Sapountzaki et al., 2022). Activities in this
context can relate to types of work, agricultural production, trade and various other activities.
Rakuasa & Latue, (2023), provide a perspective that is consistent with the previous authors'
description of the pressures on natural resources, access and aspects that can lead to vulnerability
to natural disasters as shown in Table 1.
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Table 1. Core dimensions and vulnerability variables

Core Dimensions Variables

o Well Bei Income
-Bei
uman Well-Being Income Distribution

Pressure on Natural Resources Need for water resources
Connectedness Infrastructure
Natural Resources Water Supply

Soil quality

Land O
and Overuse Land Exploitation

Adaptation involves deliberate and gradual change and transformation of social, governmental and
economic systems. The capacities that lead to adaptation relate to the existence of institutions and
networks that learn and incorporate knowledge and experience, creating flexibility in problem
solving and creating balance among interest groups (Drakes et al., 2021). Adaptive capacity has
become a key component of disaster resilience (Latue et al., 2023), yet it is rarely used in disaster
resilience assessments. Although this concept has been a core theme in the theoretical
underpinnings of resilience, coping capacity is considered a new concept in resilience studies.

Adaptive capacity is a key concept of vulnerability analysis. Adaptive capacity is closely related to
vulnerability and coping capacity as it is also understood as the ability of a system to adapt to
disaster threats by cultivating and implementing new strategies or developing coping capacities to
reduce vulnerability to the threat (Rakuasa & Rinaldi, 2023). Adaptive capacity relies on a range
of environmental, social, economic and political rights that individuals, households or
communities can use to deal with risk. According to (Schipper et al., 2016). Sapountzaki et al.,
(2022), rights are potential resources available to individuals from their own production and assets,
including livestock and other forms of individual wealth such as agricultural land, protected areas,
land tenure rights, gender norms, education, and reciprocal relationships that can generate
resources (Muin & Rakuasa, 2023b). In summary, these rights are a collection of commodity
bundles that can be totally controlled by an individual in a social community (Muin & Rakuasa,
2023). Social-ecological systems are closely related to capacity. In particular, adaptive capacity. This
is based on the condition of the social-ecological system that is affected by changes that occur in
it, and deals with these changes through its capacity to adapt and transform according to the
changes that occur (Berkes et al, 2003), as shown in Figure 1.
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Capacity to adapt
to change

Figure 1. The relationship between social-ecological systems and adaptive capacity

The social system is all the elements that deal with government, property rights, and access to
resources. An ecological system is a community or organism that stands alone, interacts with each
other and has a close relationship with its environment (Muin & Rakuasa, 2023). Berkes and Folke
(1998) stated that social systems and ecological systems are interconnected and cannot be
separated, because the differences in the relationship between living things and their environment
are artificial and cannot be clearly defined. Based on this thought, a social-ecological system (SSE)
can be understood as a system formed from biological, geological, and physical (bio-geo-physical)
components as well as various social actors and institutions related to these components.

In an effort to find patterns of vulnerability, it must be clearly defined the object to be assessed.
This is because the vulnerability assessment depends on the dependency scale, one of which is the
unit of analysis (Muin & Rakuasa, 2023). In studying the relationship between living things and
their environment, the socio-ecological system is the right option because ecologically humans see
themselves as an integral part of an ecosystem or living space with an inseparable functional
relationship between social and biophysical systems (Abdoellah 2017)

Based on its relationship with capacity to adapt, socio-ecological systems can also be associated
with resilience. This is because resilience is an important element of a community to adapt to
changes caused by external factors such as environmental changes. Changes in the environment
can mean changes in resources that can result from natural disasters as external factors that damage
water sources and livelihoods such as agriculture. The adaptive capacity of all levels of the
community is even bound by their dependence on the resilience of natural institutions and systems.
The better the resilience of the community, the better its capacity to absorb pressure and to adapt
to the changes that occur. Conversely, the weaker the resilience, the higher the vulnerability of
institutions and communities in adapting and surviving the changes that occur within them.
Resilience and vulnerability are interrelated and not contradictory to each other (Cutter, 20106).

The concept of assessment between vulnerability and resilience has evolved over time and has the
same considerations in assessment design (Hummell et al., 2016). In this study, to find appropriate
indicators for coping capacity and adaptive capacity, the dimensions of the Australian Natural
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Disaster Resilience Index were used in (Parsons et al., 2016). Table 2 shows the dimensions of

capacity extracted from the index.

Tabel 2. Survival and adaptive capacity of the Australian Natural Disaster Resilience Index

Dimensions

Description

Endurance Capacity

Social Character
Social character of the community

Represents social and demographic factors
that influence the ability to prepare for and
recover from natural disaster events.

Economic capital
Economic characteristics of the

community

Representing economic factors that affect
the ability to prepare for and recover from
natural disaster events

Planning and infrastructure
Legislation, planning, structures and
codes are in place to protect

infrastructure.

Represents preparation for a natural disaster
event using mitigation strategies or risk
planning and management.

Emergency services
Existence of emergency services and
disaster management plans

Represents the potential to respond to
natural disaster events

Social Capital
Familiarity and close relationships within
the community

Represents features of the community that
facilitates the process of coordination and
cooperation for mutual benefit

Information and cooperation
Availability and accessibility of disaster-
related and

information community

cooperation in promoting risk awareness.

Represents the relationship between the
community and information, the uptake of
risk information and the knowledge required
for individual preparedness and protection.

Adaptive Capacity

Government, policy and leadership
Capacity within government agents to
learn, adapt and transform

the the
organization to adaptively learn, analyze and

Represents flexibility ~ within

adjust existing policies and procedures or
transform organizational practices.

Social and community covenants

Capacity within the community to learn,
adapt and transform

Representing social activists in community
bodies for covenant, learning, adaptation
and transformation

The conceptual description above illustrates a general framework that can be used to analyze the
vulnerability pattern of an area at risk of disaster through three components, namely the core
dimensions of vulnerability to determine the indicators used in the assessment, coping capacity,
and adaptive capacity. It is important to highlight that vulnerability in its development cannot be
separated from its external side, namely pressure, which in the context of this paper is a natural
disaster, and its internal side, namely capacity as a crucial element in its function, which is the
provision to withstand the pressure. The characteristics of the area where the exposed population
lives and has a livelihood cannot be separated in analyzing vulnerability patterns, where this
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element can be seen through ecological systems that examine the relationship between living things
and their environment along with the assets, access, and activities that accompany them.

6. Spatial Policy for Regional Development

The definition of data in the discipline of geography is a description of the geographical location,
dimensions or sizes, and/or characteristics of natural and/or man-made objects that ate below,
on, or above the earth's surface, while information is a tool in policy formulation, decision-making
and/or implementation of spatially related activities. In a decision-making situation, in addition to
data and information, several assessments are also needed to realize this, namely "knowledge" and
"wisdom". The explanation of knowledge itself is a collection of facts and data from a case study
that has been studied from data and information so that knowledge is obtained based on a fact
study, research, observation or experience. Where data, information and knowledge itself must be
supported by wisdom which is an ability to distinguish and assess aspects of knowledge that are
strengthened by experts in a field / discipline in making an assessment and decision. Data and
information must be strengthened with knwoledge and wisdom in terms of decision making, as
for the description can be seen below (Putri, 2022)

Spatial Inquiry

SDSS (Spatial Decision -
Support System) synth eslis

Y FUTURE || Values:
- ’— changgl WHAT ACTION? Religion/socio-
Intelligence » movement reveals direction | | cultural values/
< gfw;n purpose, | moral-ethics,
Prediction ecomes non-linier
WHA’T |SVBES;'? (Bayesian/probab
n reveals principles ility) — decision
Understanding »
y L maker
given insight,
Judgment g becomes PAST 7 sciences (hard
& soft
Knowledge WHY? . .
) r reveals | | seiences):
Cognition given Eréemagfsng, _ — patterns Science-Tech,
- -~ Economic,
‘ T iNFoRMATION s Medical,
IoATRon 5,7 T A, WHAT? | humanites,
; . ¢ linier,
Processing < gwg:‘;:.;:?fr remenﬁﬁlal’ (inference/freque
’ DAT/ \ e ney/tendency) —
DATA (R i / t
Datum/Data _‘_> Sfejrteils, o) ," zrﬂ::;:;pera
- 4
-
-
-
-
-
GIS (Geographical = REALI I Y
Information System) Natural System + Human sys_fer.':

-
- —

Gambar 2. From Data to Wisdom

The results of the integration of spatial pattern and spatial structure plans and special provisions
that have been integrated can improve the city's ability to deal with disasters and adapt to climate
change. The integrated city spatial structure plan and special provisions for spatial allocation are
aimed at increasing the capacity to deal with disasters and climate change impacts. Integration into
the city's spatial plan is aimed at improving the quality of disaster management by reducing risk
through capacity building and reducing vulnerability.
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CONCLUSION

The concept of regional development included in this paper leads to development that does not
forget disasters with the aim of reducing the risk of such disasters. The concept helps provide a
perspective for building a vulnerability assessment model for disaster-risk areas. The concept of
vulnerability patterns that the authors will investigate through this paper also provides a regional
perspective and important connections between regions as it does not just describe one particular
situation, but rather focuses on the most important common traits of many cases that are pattern-
building in nature. Recurring patterns of vulnerability can be found in many different places around
the world, for example, in industrialized or developing regions, as well as urban and rural areas.

Capacity development for environmental and social management implementation should include:
(i) institutional development strategies and organizational frameworks to manage affected areas
and project activities; (i) workshops and training programs to build capacity to implement
approved safeguard action plans. Improved disaster risk knowledge will increase knowledge,
understanding, and awareness of disaster risks and climate change risks, promote risk reduction
actions and climate change adaptation measures to better prepare Indonesians for future natural
and climate-related hazards, and inform analysis for multi-hazard early warning system platforms.
Based on the efforts that have been integrated between the program and the city's spatial plan, it
is expected to increase the City's resilience in facing disasters and adapting to climate change.
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