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Based on these conditions, it is necessary to have a risk analysis of natural disasters
that can potentially occur so that alternative disaster management can be made.
This study aims to determine the potential for disaster risk in Buleleng Regency
and the priorities for handling the level of risk and intensity of the threat. The
method used in this study is an analysis of potential natural disaster risks obtained
from a combination of hazard, vulnerability and capacity data. Threat data was
obtained from data released by BNPB from the inarisk.bnpb.go.id, while
vulnerability and capacity data were obtained from interviews and secondary data
from related agencies. The data obtained was then used in an FGD with BPBD
Buleleng Regency, which was then analyzed descriptively and qualitatively.
Based on the research results, it was found that the potential for disasters in
Buleleng Regency was categorized into 2, namely: disasters that have a high-risk
impact are Earthquakes and Tsunamis, while disasters with high incident intensity
are floods, extreme weather, extreme waves and abrasion, drought, landslides,

flash floods and fires.
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INTRODUCTION

Buleleng is one of the regencies in the Province of Bali, which is geographically located at
08003'40"- 08023'00" S and 114025'55"-115027'28" E (Central Agency on Statistics/BPS of Buleleng,
2021). Buleleng has various potential disasters whose dynamics tend to have a higher impact. In the
last three years, various disasters have occurred in Buleleng Regency, including earthquakes, floods,
landslides, droughts, extreme waves and abrasion, extreme weather, epidemics and disease
outbreaks, and building/settlement fires. There are so many kinds of disaster events in Buleleng
Regency that many people mention Buleleng as a Disaster Mall, which is closely related to the
geographical conditions of Buleleng Regency, namely "Nyegara Gunung."

So close is the connection between the geographical conditions of Buleleng Regency and the
existing conditions of the disaster events that occurred in Buleleng Regency that it requires severe
efforts in terms of disaster management. The most appropriate focus of disaster management to
reduce disaster risk is at the pre-disaster level. One of the essential things in the pre-disaster situation
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is the availability of information on locations with high disaster vulnerability and risk. The need for
information on locations with high disaster risk underlies the Regional Disaster Management
Agency (BPBD) of Buleleng Regency to carry out disaster risk mapping activities for Buleleng
Regency.

Disaster risk mapping for each region has been required in the Law of the Republic of
Indonesia No. 24 of 2007 concerning Disaster Management and Republic of Indonesia Government
Regulation No. 21 of 2008 concerning Implementation of Disaster Management, which was later
supported by Regulation of the Head of the National Disaster Management Agency No. 2 of 2012
concerning Disaster Risk Assessment. It further shows the importance of the availability of disaster
risk maps that must be provided by the BPBD of Buleleng Regency, where the source of data on
disaster-prone areas plays a vital role.

METHODS

Research. The research location was in the Buleleng Regency area, which consisted of 9 sub-
districts, which included 129 villages, 19 sub-districts, and 166 Pekraman villages. The
administrative area of Buleleng Regency designated as the research location is presented below.

9 sub-districts
== 129 Villages, 19 urban village

Figure 1. Administrative Area of Buleleng Regency

The data used in this study consists of 3 primary data, namely threat data, vulnerability data
and capacity data. The threat data in this study is sourced from official agencies and is legally used
in Indonesia, published on the website inarisk.bpnb.go.id. InaRISK is a risk assessment results portal
that uses ArcGIS servers as data services that describe the scope of disaster threat areas, affected
populations, potential physical losses, potential economic losses and potential environmental
damage and is integrated with the realization of the implementation of disaster risk reduction
activities as a monitoring tool for reducing disaster risk index (http:/ /www.bnpb.go.id).

The natural disaster threats studied in this study consist of 9 types of threats, namely floods,
flash floods, extreme weather, extreme waves/abrasion, earthquakes, forest and land fires, drought,
landslides and tsunamis. The steps taken to obtain threat data are as follows.

a. The first step is to open the website inaRISK (inarisk.bnpb.go.id) on a computer browser.
b. Then click the menu tab on the top left and select GIS Service, which will display disaster data
throughout Indonesia.
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Figure 2. Disaster Data Throughout Indonesia

c. Next, several data formats can be downloaded; for data needs with the "raster" extension, select
View in ArcMap, and the data will be downloaded directly to the computer.

d. The next step is to open the downloaded data (for example) with the Index_Bahaya_Banjir
extension in the ArcGis application, then add the Buleleng Regency/City Administration shop
data as the area's boundaries to be analyzed.

ArcGIS REST Services Directory

Home > services > inaRISK > INDEKS BAHAYA BANJIR (ImageServer)

| 5049 | whis | wes

inaRISK/INDEKS_BAHAYA_BANIJIR (ImageServer)

View In: ArcGIS Javascript ArcGIS.com Map Google Earth ArcMap

View Footprint In: ArcGIS.com Map

Service Description:

Name: inaRISK/INDEKS_BAHAYA_BANJIR
Description: inaRISK/INDEKS_BAHAYA_BANJIR

Single Fused Map Cache: false

Figure 3. Display of Raster Format Data

e. The data coverage that has been downloaded still consists of all regions of Indonesia, so a
regional selection process is needed according to the required area, namely Buleleng Regency.
The steps are to click the search menu and use the Extract by Mask tool in AcrGis software.

., Extract by Mask - o x
- | Inputraster or
m ST TR =l @ | feature mask data
Inputraster or feature mask data
| ADMINISTRASIKABKOTA_AR =l ‘a‘ :F:?ET::{‘?:;? defining

Cutput raster
C\Isers\JSER Pocuments \ArcGIS D INDEZ ] e

[ o | concal || [ ccrdendp | | Teolvep |

Figure 4. Tools Extract by Mask

f. The following results from selecting the flood hazard index in Buleleng Regency, which is then
classified as a disaster hazard index using reclassify tools.
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Figure 5. Potential Flood Hazards in Buleleng Regency

g. Then, select the input raster, the flood hazard data for the Buleleng district from the previous
election's results, and select classify. Select three classes according to the BNPB Head Regulation,
click the percent symbol, enter the three scores from top to bottom and highest down, and click

Classification =
Classification Classification Statistics
Method: | Manusl ~ Count: sa33
Classas: 3 Minimums 0.248914
o Masdmum: 1
e Sum: 3432.627739
| Exdusion ... | | sampling .. | Mean: 0.588484
Standard Deviation: 0.133033
Columns: 100 |5 [ Shew Std. Dev. [ show Mean

Bresk values %]

800 8 B -
500
400
200
O T T T 1
0.246914 0435185 0.623457 o.e117ze 3
[[] Snap breaks ta data values 4419 Elements in Class | camest |

Figure 6. The Process for Determining Hazard Level Criteria

h. The following is data from the results of flood hazard classifiers in Buleleng Regency, which will
be used as the primary hazard index data in compiling a disaster risk assessment. Likewise,
other hazards by the potential hazards in Buleleng Regency are carried out through the same

Fle ER View fookads et Sdecion Geopxesing Customie Windows Hep
DRES +ABx /o0 & B0 - ZAEFS0F, #af00 86 ol - Ooaby
Kt | - by |/ 41 | I g S aenE e F- 0k 0/ BEAERT Ry
Table OF Cantents ox
[EEET
= 0 s
© @ Rt R
= <l el
Tyt Bahaya
- eon

W Togsi
5 1 ADMNSTRASKECAMATAN AR
=l

Ferowe< >

Figure 7. Map of the Flood Hazard Level in Buleleng Regency

Furthermore, vulnerability data was obtained from BPS Buleleng Regency and village
potential data, while capacity data was obtained from interviews with BPBD Buleleng Regency.
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Data Analysis. Analysis of the data used to define the risk of natural disasters that have the
potential to occur in Buleleng Regency uses the guidelines recommended by the National Board for
Disaster Management (BNPB). The stages of data analysis carried out are as follows.

a. Determining the threat level which indicates the level of exposure of the population to the
hazard. Not all hazards threaten the population; therefore, the higher the threat level, the more
the population is exposed.

Table 1. Conclusion of threat level
Exposure Population Index

Threat Level Low Medium High
Hazard LOTN
Index Medium
High

b. Determine the level of loss that shows the damage to buildings, houses, productive land and the
environment against the threat level. The higher the loss level, the higher the potential for losses
due to a disaster.

Table 2. Conclusion of Loss Rate

Loss Level Loss Index
Low Medium High
Threat LOYN
Level Medium
High

c. Determine the level of capacity that shows the comparison between the threat level and the
capacity index. The higher capacity level shows that the region has an excellent capacity to deal
with threats.

Table 3. Conclusion of Capacity Level

. Capacity Index
Capacity Level Low Medium High
Threat LOYN
Level Medium
High

d. Determining the level of disaster risk which shows the comparison between the level of loss and
the level of capacity. The higher the level of risk, the more the capacity of the region to reduce
losses due to disasters is still low.

Table 4. Conclusion of Disaster Risk Level

. ] Capacity Index
Disaster Risk Level Low Medium High
L Low
088 Medium
Level .
High
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The provisions of the analysis used to determine the level of disaster risk: if the level of loss is
in the low class and the level of capacity is in the low class, then the level of disaster risk is in the
medium class. If the loss level is in the moderate class and the capacity level is in the medium class,
the risk level is in the medium class. If the loss level is in the high class and the capacity level is in
the high class, then the conclusion is that the risk level is in the medium class.

RESULT AND DISCUSSION

Following the mandate of RI Law No. 24 of 2007 concerning disaster management, it is
necessary to have a disaster management plan in each region. Such planning requires data and
information on disaster risk in an area at a particular time to make disaster management policies by
stakeholders. On this basis, the availability of disaster occurrence data is essential information to
assess the potential hazards in an area. Based on information from the BPBD of Buleleng Regency,
there have been various disaster events in the last three years, which are recapitulated in the

following table.
Table 5. Recapitulation of Disaster Events
. Year
No Disaster Event 2021 2022 2023

1  Earthquake 1 4
2 Flood 5 18 15
3 Landslide 41 55 48
4  Drought - 2 -
5 Extreme Waves and 3 4 3

Abrasion
6 Extreme Weather 6 5 10
7  Epidemics and disease ) 1 )

outbreaks
8  Building/Residential 3 1

Fire
9 Other Events 112 268 227

Total Events 171 354 308

*Data as of June 2023: Source: BPBD Buleleng (2023)

In addition to the incident data presented in the table, it should be noted that the earthquake
in Buleleng Regency significantly impacted fatalities. Specifically for earthquake disaster data that
impacts a tsunami, history records that there have been earthquakes in Buleleng Regency that partly
triggered a tsunami since 1815. The following is a record of earthquakes in the Bali Island region
that directly impacted the Buleleng Regency area (BPBD Buleleng, 2023).

The north Bali earthquake of 22 November 1815 triggered a tsunami (10,253 people died).

The 1818 north Bali earthquake triggered a 3.5 m tsunami.

The north Bali earthquake of 13 May 1857 triggered a 3.4-meter tsunami (36 people died).

The north Bali earthquake of 21 January 1917 triggered a 2-meter tsunami (1,500 people died).

Seririt Bali Earthquake 14 July 1976 (536 people died, 850 people were seriously injured, and

more than 3,200 people were slightly injured).

6. Karangasem earthquake December 17, 1979 (5 people died, 34 people were seriously injured,
and 250 people were slightly injured).

7. Karangasem earthquake January 2, 2004 (1 person died).

SAESINCEN S
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8. Nusa Dua-Denpasar earthquake Oct. 13. 2011 (50 injured).

To minimize hazard risks and the impacts that will arise, local governments, communities, the
private sector, and the business world need to develop and implement various efforts in disaster
management and disaster risk reduction. The participation of these various parties will indirectly
help the implementation of disaster management in Buleleng Regency. Based on the hazard,
vulnerability and capacity data analysis results in Buleleng Regency, the potential level of natural
disaster risk in Buleleng Regency can be described as follows.

Flood Disaster. Areas that are included in flood-prone areas are areas with flat topography
and are located around rivers or drainage canals. The determination of the flood hazard class is
analyzed based on the inundation height value. Quoted from the 2019 BNPB Flood Risk Assessment
Development Module, areas with an inundation height of less than 75 cm are included in the low
hazard category. Areas with an inundation height of 75 - 150 cm are included in the moderate hazard
category, and areas with inundation heights above 150 cm are included in the high hazard category
(BNPB, 2019). Buleleng Regency is an area traversed by many rivers. Based on the topography, areas
with flat topography are concentrated in the northern part directly adjacent to the Bali Sea, so it has
the potential for flooding.

A flood event is the inundation of generally dry land caused by several things, including water
overflow due to high rainfall. In some conditions, floods can become disasters that damage the
environment and even claim human lives. Most of the lowlands in Buleleng Regency have a
moderate to high flood risk potential, as visualized below.

FLOOD RISK MAP IN
BULELENG
REGENCY

Figure 8. Flood Risk Map

Buleleng, Gerokgak and Seririt sub-districts are sub-districts with a high level of risk. It is
greatly influenced by the level of vulnerability in the three sub-districts, mainly due to the number
of residents and the distribution of public and critical facilities. Flood events tend to occur in areas
with lower topography than the surroundings. According to records from the BPBD, the dominant
flood events occurred in villages with lower topography and coincided with the rainy season. The
recent flood events paralyzed transportation activities are the floods in Buleleng District, especially
in the Singaraja City area.

The main factors causing variations in the percentage of flood-prone areas in Buleleng Regency
are topographical conditions, population density and rainfall. The topography of the area lower than
the surrounding area will have a higher chance of experiencing flooding.

Flash Flood Disaster. Flash floods are major floods that occur suddenly due to overflowing
discharge that exceeds the flow capacity of the river due to high-intensity rain concentrations and
often carry avalanche material or the collapse of natural dams, which are triggered by avalanche
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material in the upstream area of the river. The level of risk for flash floods in all sub-districts in
Buleleng Regency is a high-risk class, so areas with a history of disasters need to prepare to anticipate
flash floods, especially near rivers, as has happened in Tejakula District. And in Gerokgak District.
The flash flood disaster is still relatively early to occur in Buleleng Regency. The recorded incident
of flash floods that occurred in Tejakula District in early 2017 is an essential record for the
government to remain responsive to flash floods. Flash floods usually come suddenly with
rock/slide material and mud and inundate the area. Flash floods usually occur in areas close to
rivers where the headwaters have the potential for landslides with moderate to high intensity, as
shown in the following figure.

Lo . 5 = FLOOD RISK MAP IN
: BULELENG
REGENCY

Figure 9. Flash Flood Disaster Risk Map

It is known that in Buleleng Regency, several watersheds have the potential to carry high water
discharge such as rivers which are the Salak Watershed, Banyupoh Watershed, Taman Watershed,
Pakecor Watershed, Madan Watershed, Musi Watershed, Gerokgak Watershed, Banyraras
Watershed, Saba Watershed, Pasut Watershed, Buleleng watershed, Beji watershed, Dalem
watershed, and Sangkutu watershed. Apart from focusing on rivers with high flow rates, flash
floods can also occur in relatively small rivers/seasonal rivers whose upper reaches have the
potential for landslides with moderate to high levels of potential, but because there are obstacles
along the river flow that cause river water to overflow in discharge high, resulting in flash floods. It
happened in Musi Village, Gerokgak District, in early 2016, as presented in the following figure.

Source: Bali Tribune, 2016 and Field Documentation, 222
Figure 10. Flash Floods in Musi Village and River Conditions When There Was No Disaster
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Based on the results of the field survey show that the seasonal river area does not have the
potential for flash floods because, besides small rivers, usually the water discharge flowing through
the river during the rainy season is also not too large; even in the dry season, the river is dry.
However, due to landslides in the upper reaches and along the river, several bridges have the
potential to block the flow of water so that the water carrying landslide material will overflow and
flash floods will occur.

Extreme Weather Disaster. Extreme weather is an extreme meteorological phenomenon,
primarily a weather phenomenon that can potentially cause disaster, destroy the order of social life,
or cause loss of life. The potential for extreme weather hazards is in areas with high land openness
and sloping plains, as visualized in the following figure.

EXTREME WEATHER RISK
MAP IN BULELENG
REGENCY

Figure 11. Extreme Weather Disaster Risk Map

The risk of extreme weather disasters in all districts is in the high-risk class, especially on the
north coast. The coastal area is relatively flat and has high land openness. During high rainfall,
strong winds in coastal areas have the potential to occur. Based on the extreme weather hazard map,
it can be seen that all sub-districts have moderate potential, except for the Buleleng sub-district,
which has high-risk potential. This high-risk potential is due to the higher vulnerability in Buleleng
District compared to other districts. Extreme weather disasters in Buleleng Regency usually occur
in January to February, which coincides with the peak of the rainy season. The impact of this disaster
caused the collapse of the roofs of residents' houses, including other infrastructure. It is tough to
predict the location of this extreme weather event. However, considering the data on events that
have hit Buleleng Regency, the public must remain vigilant against extreme weather disasters to
minimize disaster risk.

Extreme Wave Disaster and Abrasion. Extreme waves are high waves caused by the effects
of tropical cyclones around Indonesia and have a solid potential to cause natural disasters. Indonesia
is not a tropical cyclone trajectory, but the presence of tropical cyclones will strongly influence solid
winds and high waves accompanied by heavy rain. Meanwhile, abrasion erodes the beach by the
destructive power of sea waves and ocean currents. Shoreline damage due to abrasion is triggered
by disruption of the natural balance of coastal areas. Although natural symptoms can cause abrasion,
humans are often cited as the primary cause (http:/ /www.bnpb.go.id).

Based on the history of its occurrence, the entire coastal area of Buleleng Regency is an area
prone to being affected by extreme waves, which are presented below.
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Figure 12. Extreme Wave and Abrasion Disaster Risk Map

Analysis of sea level height data found that during the rainy season, December-February, there
has been a phenomenon of sea level spikes, which tend to reach a height of 2 m. Extreme waves
occur during the rainy season and sometimes during the dry season. Extreme waves caused flooding
and building damage in coastal areas. Information from extreme wave events needs to be a
momentum that must be watched out for as disaster mitigation in coastal areas, especially from the
results of interviews with the BPBD Buleleng confirmed that Buleleng Regency has a high risk of
extreme wave threats and abrasion.

Earthquake Disaster. Earthquakes are vibrations or shocks on the earth's surface caused by
collisions between the earth's plates, active faults, volcanic activity or rock debris
(http:/ /www.bnpb.go.id). The tectonic setting in the Back Arc basin, coupled with rock
breakthroughs and quaternary rock lithology, which are not compact, make Buleleng Regency
highly prone to earthquakes. Overall, the earthquake disaster risk in Buleleng Regency with a
disaster risk level is in the low-risk class, and some are high, so areas with a history of disasters need
to prepare to anticipate earthquakes, as shown below.

EARTHQUAKE RISK MAP
IN BULELENG REGENCY

Figure 13. Earthquake Disaster Risk Map

Based on this map, it is known that most areas of Buleleng Regency are at high risk because of
vulnerability to earthquakes, which is still high, especially in densely populated areas. The higher
the community's vulnerability, the higher the level of disaster risk experienced.

Forest and Land Fire Disaster. Forest and land fires are surface fires that ignite potential
combustible materials (e.g., trees, shrubs, etc.). The fire then spreads erratically, slowly burning
organic matter through the pores of the peat and through the roots of shrubs/trees whose tops are
on fire. Based on its parameters, the potential hazard of forest and land fires in Buleleng Regency is
known to be in the moderate class, mainly occurring in dry areas such as in Gerokgak District. The
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high forest and land fires are influenced by land cover in the form of forest and the prolonged dry
season. In addition, land clearing by humans is also very influential in triggering forest and land
fires. The distribution of potential risks for forest and land fires is presented in the following figure.

EARTHQUAKE RISK MAP
IN BULELENG REGENCY

Figure 14. Forest and Land Fire Disaster Risk Map

The risk level for forest and land fires is low to high-risk. The sub-district with the highest risk
is the Gerokgak sub-district, while other sub-districts are still in the low to moderate category. It
needs to be watched out for because, in the Buleleng Regency area, many forests, plantation land,
and shrubs are quickly burned, especially during a prolonged dry season. Besides being triggered
by human activities, forest and land fires are also caused by dry and hot weather.

Drought. Drought is a disaster caused by lower rainfall levels than average rainfall. In general,
droughts can be grouped into four types, namely meteorological, agricultural, hydrological, and
socio-economic droughts. The potential risk of drought in Buleleng Regency is presented in the
following figure.

DROUGHT RISK MAP IN
BULELENG REGENCY

Figure 15. Drought Disaster Risk Map

The level of risk of drought, in general, is in the low category. This drought has an impact on
productive land in the form of rice fields or agricultural land and community plantations that are
threatened with crop failure. This potential disaster risk can be used to prepare and prevent more
significant disaster losses for the next few years. Droughts in Buleleng Regency have involved
various parties to supply clean water to the community. Moreover, the long dry season will
significantly impact the higher potential risk of drought disaster, which requires efforts to be
handled by the government.

Landslide Disaster. Landslides are mass movements of either soil, rock, or a mixture of the
two down a slope due to gravity. Landslides occur when the slope is unable to support the load on
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it. The causes can vary, including heavy rains, volcanic activity, earthquakes, river erosion, changes
in water level, human activities, or a combination of these factors. The distribution of the potential
risks of landslides in Buleleng Regency is presented in the following figure.

LANDSLIDE RISK MAP IN
BULELENG REGENCY

Figure 16. Landslide Disaster Risk Map

The level of risk of landslides, in general, is in the medium-risk class. Districts that have a high
level of risk are Gerokgak and Sukasada Districts. Banjar, Busungbiu, Kubudindingan, Sawan,
Seririt, and Tejakula sub-districts are at a moderate risk level, while the rest are at a low-risk level.
Landslides generally occur in mountainous areas with a slope greater than 30%. The steeper the
slope, the greater the possibility of landslides. Sudden or gradual changes in a slope's composition,
structure, hydrology or vegetation cause landslides. According to Ella et al. (2008), these changes
can be natural or caused by humans and cause disturbances in the balance of the materials on the
slopes. Slope balance disturbances can be in the form of (a) increased water content due to heavy
rains or rising groundwater, (b) loss of vegetation due to deforestation, (c) vibrations due to
earthquakes, eruptions, machine movements and traffic, and (d) load build-up by rain, volcanic
material or seepage from irrigation and sewage systems.

Areas with a high potential for landslides are spread across all sub-districts in Buleleng
Regency. One of the sub-districts, namely Sukasada Sub-District, is the sub-district that is most often
in the spotlight, especially the occurrence of landslides along the Singaraja-Denpasar route, precisely
in Gitgit Village. The geographical conditions of the southern part of Buleleng Regency almost have
a uniform topography. However, several differences cause landslides to occur more frequently in
Sukasada District, especially in Gitgit Village. One of them is due to the slope-cutting activities for
the road, which makes the slope along the road very steep, as visualized below.
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Source: Disaster Study Document, 2017
Figure 17. Illustration of Slope Change and Load Addition due to Slope Cutting, Heavy Vehicle
Loads and Examples of Landslide Disaster Events;

In addition, the construction of shortcut roads at the top, especially in Sukasada District, will
affect the hydrological cycle and water absorption. It also needs to be of concern to the government
to mitigate landslides, the most frequent disaster in Buleleng.

Tsunami Disaster. A tsunami is a disaster with the character of a fast-onset disaster or a type
of disaster with a fast process. The tsunami is one of the disaster threats for coastal areas, as is the
case for Buleleng Regency, which also has a coast. This disaster is generally triggered by an
earthquake at sea, which causes a vertical shift on the seabed. The distribution of potential disaster
risk levels in Buleleng Regency is presented in the following figure.

TSUNAMI RISK MAP IN
BULELENG REGENCY

Figure 18. Tsunami Disaster Risk Map

In general, the potential for tsunami risk in Buleleng Regency is in the high category because
the level of vulnerability in the affected area is in the high category. Even though in terms of disaster
event data in the last five years, there is no potential for a tsunami in Buleleng Regency if you pay
attention to long-term historical data, namely: The North Bali earthquake on 22 November 1815
triggered a tsunami (10,253 people died); The 1818 north Bali earthquake triggered a 3.5-meter
tsunami; The north Bali earthquake of 13 May 1857 triggered a 3.4-meter tsunami (36 people died);
and the North Bali Earthquake on January 21, 1917, triggered a 2 meter tsunami (1,500 people died),
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giving insight that the Buleleng Regency government must always conduct outreach and education
to coastal communities potentially affected by a tsunami. Apart from that, maintenance of existing
early warning tools should always be considered to ensure that these tools function properly (BPBD,
2023).

Referring to the results of the analysis of potential natural disaster risks in Buleleng Regency,
nine (9) types of disasters have the potential to occur, namely earthquakes, droughts, extreme
weather, forest and land fires, floods, flash floods, extreme waves, and abrasion, tsunamis, and
landslides. Due to these potential hazards, it is known that the level of vulnerability and regional
capacity strongly influence the disaster risk level. A comprehensive point of view is needed to
conclude the root causes of each hazard using spatial analysis and field surveys so that the handling
is correct on target.

The following table shows that the identification of priority disaster potential is determined
based on information on classifying risk classes in the high category.

Indexed By :

Table 6. Summary of Potential Disaster Risks in Buleleng Regency
Vulnerability

Hazard Type Hazard Class Class Capacity Class Risk Class
Flood Medium Medium Medium Medium
Flash Flood High Medium Medium High
Extreme Weather Low High Medium Medium
Extreme  Wave . . . .
and Abrasion High Medium Medium High
Earthquake Low High Medium High
E;)rl;est and Land Medium High Medium High
Drought Medium High Medium High
Landslide Medium High Medium High
Tsunami High Medium Medium High

Based on the results of an analysis carried out by a disaster study in Buleleng Regency, it is
known that almost all types of disaster risk classes in Buleleng Regency have priorities that must be
addressed because they are in the red zone or have a high risk except for flooding and extreme
weather. As a mitigation effort, special attention is needed to avoid more significant losses. Based
on the results of public discussions, the priorities to be dealt with in more detail in this disaster
management plan document are based on the following considerations.

Table 7. Matrix of Determining the Priority of Disasters to be Handled
Trends in Disaster Events

Disaster priority handled

Decrease Fixed Increase

Low
Disaster .
Risk Level Medium Extreme weather
High
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Referring to the figure and considering the probability, impact, number, and coverage area
indicators of the affected area, several types of disaster threats will be described in more detail in
this disaster management plan.

Floods, Landslides, Earthquakes, Tsunamis, Droughts

The types of disasters that are prioritized and will be prepared for disaster management efforts
in Buleleng Regency do not intend to ignore other types of disasters, which are also very important
for handling efforts. The selection of the five types of disasters is not only based on probability, the
extent of the impact, and the magnitude of the resulting impact; it is also influenced by the fact that
managing these types of disasters requires related parties in their mitigation efforts. Disaster
management efforts will be more focused and well-coordinated in the future. One of the future
efforts that can be made to minimize the potential for disaster risk is to minimize potential
vulnerabilities. It aligns with the results of research conducted by Roukounis and Tsihrintzis (2022),
who reviewed 46 articles and found various physical and social vulnerabilities that can be controlled
to reduce disaster risk. Likewise, the research results of Permatasari (2021) and Rachman and Arifki
(2022) include many other researchers who are still studying regional vulnerability, which is
intended as an option for everyone to participate in making efforts to reduce the level of regional
vulnerability. Apart from that, this can also be done by increasing regional capacity as recommended
by Koem et al. (2019), Saiman et al. (2022), and Oktari (2019), as well as other researchers who
emphasize that capacity building is an effort that can be made to reduce potential disaster risk in an
area.

CONCLUSION

The implementation of disaster management policy directives requires the participation of all
parties, from the government down to the community level. The involvement of all disaster-related
stakeholders in Buleleng Regency and the community can support efforts to implement
countermeasures, which can be initiated through an analysis of potential disaster risks. Based on the
results of the analysis, it is known that in Buleleng Regency, there are nine types of potential risks
of natural disasters consisting of floods, flash floods, extreme weather, extreme waves and abrasion,
earthquakes, forest and land fires, drought, landslides, and tsunamis. The results of this analysis
have also been discussed, and it is known that at least five levels of disaster risk need to be prioritized
in preparing disaster management plan documents, namely the risks of floods, landslides,
earthquakes, tsunamis, and droughts. The results of this potential disaster risk analysis can become
the basis for directives for clear and comprehensive disaster management. It is intended to minimize
further the loss of life and losses caused by the disaster in Buleleng Regency, bearing in mind that
there is still a considerable gap in terms of the scope and distribution of disaster events compared to
the number of existing human resources.
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