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ABSTRACT 

Coastal damage due to abrasion and wave erosion in Buleleng Regency is very potential, even 

information from the Buleleng Regency Marine Service released information that the length of the 

coast in Buleleng Regency which has been damaged is not less than 5 km. Abrasion and wave 

erosion resulting in erosion of the coastline and will continue to affect land use. In this study using 

quantitative methods with analysis stages consisting of, among others, land use and analysis of the 

impact of abrasion on land use. The analysis carried out is a Geographic Information System (GIS) 

based analysis in accordance with the needs of the research in spatial terms. The conclusions 

obtained from this study are the types of land use that exist in the Coastal District of Buleleng 

Regency are in the form of airports, lakes / reservoirs, forests, mangroves, stretches of beach sand, 

ports, plantations/gardens, paddy fields, rivers, moor and shrubs. The abrasion that occurs in the 

Coastal Zone of Buleleng Regency every year with vulnerability during 2013 - 2019 has an impact 

on land use changes. This can be seen through the results of overlapping overlay analysis and seeing 

the area of land use that has changed. 
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INTRODUCTION 

In Law Number 1 of 2014 the coastal area is a transitional area between land and sea ecosystems 

which is filled with changes on land and sea. Given its geographical position, coastal and coastal 

areas are very strategic areas. Coastal areas are developing so fast for various human needs including 

as residential areas, ports, industry, fisheries, agriculture and also as recreational areas or tourist 

areas. As a transitional area, the coast gets quite a lot of influence from the two areas it borders. The 

influence of various physical activities of the ocean such as waves, currents and tides can cause 

changes in coastal landscapes. The threat of disasters that often occur in coastal areas, apart from 

sudden threats such as earthquakes, tsunamis, tidal waves and others, is also a slow but sure threat, 

namely coastal abrasion. 

Coastal abrasion is damage to the shoreline as a result of the release of coastal materials, such as 

sand or clay that is continuously hit by ocean waves or due to changes in the balance of sediment 

transport in coastal waters (Cakrawijaya C et al, 2014; Fajrin F, et al, 2016). Coastal abrasion or 

erosion is caused by the transport of sediment along the coast, resulting in the movement of sediment 

from one place to another. Sediment transport along the coast occurs when the direction of the 

incoming wave forms an angle with the normal line of the coast. Coastal abrasion not only makes 

coastlines narrow, if left unchecked can become even more dangerous. This can threaten the 

settlements of residents in the coastal area. From the point of view of the balance of interaction 

between land origin forces and sea origin forces, Abrasion occurs because sea origin forces are 

stronger than land origin forces. The main factor for abrasion is wave activity on the beach which 

occurs continuously and cannot be resisted by coastal materials. Abrasion does not occur 

immediately, but occurs over a long period of time, due to continuous waves, the beach will 

gradually narrow and get closer to settlements around the coast. Not only the strength of the waves, 

it will be the edges of the waves that continuously cause abrasion (Pananrangi P, Idham A, 2009; 

Prameswari P et al, 2014; Wijaya W et al, 2017). One area of Indonesia that has the potential for 

abrasion is Buleleng Regency. 

Buleleng Regency is located in the northern part of the island of Bali with a fairly high marine 

potential. This is evidenced by the beach length of 157.05 Km. According to data from UURI (2014) 
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and PD Kabupaten Bulelelng (2013), the highest eroded coastline from the threat of sea level rise 

occurs in the coastal area of Buleleng Regency which reaches 54,830 meters or about 45% of the 

length of the Buleleng Regency coastline.  

Nusabali (2020) sayas coastal damage due to abrasion and wave erosion in Buleleng Regency is 

very potential, even information from the Buleleng Regency Marine Service released information 

that the length of the beach in Buleleng Regency that has been damaged is not less than 5 km. 

Abrasion and erosion of waves which result in erosion of the coastline and will continue to affect 

land use. Therefore, this study was conducted to see how the land use changes in coastal areas in 

Buleleng Regency. 

According to Prameswari P et al (2017) coastal abrasion is damage to the shoreline as a result of the 

release of coastal materials, such as sand or clay that is continuously hit by ocean waves or caused 

by changes in the balance of sediment transport in coastal waters. This happens because the coastal 

area is a specific area, because it is between two influences, namely the influence of land and the 

influence of the sea. In accordance with its position the coastal area is a very strategic area. Land 

use can be interpreted as human intervention on land, either permanently or periodically to meet the 

needs of life, both material and spiritual. Land use is any form of human intervention (intervention) 

on land in order to meet the needs of life, both material and spiritual. 

The current abrasion problem will increasingly affect community-owned land on the coast of 

Buleleng Regency. The existing beach conditions are not optimal in efforts to protect the coast and 

the problem of handling beaches is not comprehensive. The importance of this study is to determine 

the extent to which the impact of abrasion affects the land in the Coastal District of Buleleng 

Regency. 

In applying the conditions on the coast to increase the level of comfort in carrying out the form of 

handling erosion that is very influential on the environment. This effect will result in reduced marine 

biota that are always producing (Alam MP, Lutfi M, 2016; Vianthi YL, Widiastuti W, 2021). 

If left unchecked, this condition will result in the scarcity of marine biota development and along 

with that the mainstay of tourism as a form of environmental care will be reduced. So it is hoped 

that public awareness to maintain beach conditions, beach cleanliness and beach infrastructure 

conditions to be more clean and comfortable. The cleanliness of conditions in this field will affect 

the form of environmental care for the surrounding community (Satriadi I, 2017; Erwanto et.al, 

2021; VIanthi NPYL, Putra IDGAD, 2022; Putri NNS, Dwijendra NKA, 2021). 

Next, support from the local government is needed to preserve the coast. Sustainability is meant to 

protect every activity that will harm the community, harm marine life, unwanted abrasion and the 

occurrence of unfavorable conditions. This results in the scarcity of coastal infrastructure positions. 

The beach will be clean if it is well cared for and well maintained. Maintenance of this area requires 

the cooperation of the community and local government on an ongoing basis (Kusuma IGW, et.al, 

2021; Astoeti DR, Dwijendra NKA, 2021). 

RESEARCH METHODS 

Research Area 

Buleleng Regency is one of the regencies in the north of Bali Province and is located at a position 

of 8°03' 40" - 8°23'00" south latitude and 114°25' 55" - 115°27' 28" east longitude. Buleleng 

Regency has 9 sub-districts and 148 villages/kelurahan. The following is the administrative 

boundary of Buleleng Regency. Buleleng Regency Buleleng Regency is one of the regencies located 

in the northern part of the island of Bali bordering the Bali Sea, so that most of the district is a coastal 

area with a beach length of 157.05 km with a variety of potential marine resources (319,680 ha). 

North side: Bali Sea 

East  : Karangasem. Regency 

South  : Badung, Gianyar, Bangli, and Tabanan Regencies 

West side : Jembrana Regency 
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Method of collecting data 

The data used in this study consisted of primary and secondary data, where primary data was 

obtained based on primary surveys and field observations to validate land use maps and obtain an 

overview of field conditions. Meanwhile, secondary data is obtained from satellite imagery, previous 

research, and related agency documents. 

Analysis Method 

In this study using quantitative methods with the stages of analysis consisting of land use and 

analysis of the impact of abrasion on land use. The analysis carried out is an analysis based on 

Geographic Information System (GIS) according to the research needs in terms of spatial. Overlay 

analysis is one of the analytical techniques that can be done with the help of ArcGIS spatial data 

processing software. The overlay analysis technique is done by placing a map and all the attributes 

in it on top of another map and then displaying the results. The result of this overlay analysis process 

is a map of land use changes in the research area due to the impact of abrasion. A land use change 

map is a map that shows spatial data of changing and unchanged land use. The map produced in this 

study is an overlay map for the period 2013 – 2019. From this land use data, it is known the type of 

land use and the extent of land use in the Coastal Area of Buleleng Regency. The output of this 

overlay analysis will answer the research objective, namely the impact of abrasion on land use in 

the coastal area of Buleleng Regency. 

RESULTS AND DISCUSSION 

Types of Land Use in the Coastal Area of Buleleng Regency 

Land use mapping in this study is to identify land use in the coastal area of Buleleng Regency and 

measure its changes due to the impact of abrasion in different time periods. The first stage in this 

research is to identify land use in the coastal area of Buleleng Regency in different time dimensions. 

This study uses land use in 2013 and 2019 obtained from the interpretation of satellite images which 

are then classified for land use. 

 

Figure 1. Land Use Map of Buleleng Regency in 2013. Source: Survey Results & Analysis 2020 
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Figure 2. Land Use Map of Buleleng Regency in 2019. Source: Survey Results & Analysis 2020 

Based on the results of the research on the types of land use in the Coastal Area of Buleleng 

Regency, it can be seen in table 1. 

Table 1. Types of Coastal Land Use in Buleleng Regency in 2013 & 2019 

Types of Coastal Land Use in Buleleng Regency 

Airport 

Lake/ Reservoir 

Forest 

Mangroves 

Sand Beach 

Harbor 

Plantation/ Garden 

Settlement 

Ricefield 

River 

Moor 

Shrubs 

                     Source: Survey Results & Analysis 2020 

Analysis of the Impact of Abrasion on Land Use in the Coastal Area of Buleleng Regency. 

The coastal land use of Buleleng Regency in 2013 and 2019 which had been previously identified 

was then calculated for the area of each type of land use and overlapped (overlay) between time 

periods (2013 and 2019). Overlay between maps is done using GIS so that it can be known for 

changes in land use due to the impact of abrasion. The following are statistics on land use area in 

the Coastal area of Buleleng Regency based on GIS calculations for the period 2013 and 2019. 
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Figure 3. Map of Land Use Overlay of Buleleng Regency in 2013 – 2019. Source: Survey Results 

& Analysis 2020 

Table 2. Types and Areas of Coastal Land Use in Buleleng Regency in 2013 & 2019 

No Land use 
Area (Ha) 

Change (Ha) 
2013 2019 

1 Airport 15.76 15.76 0 

2 Lake/Reservoir 695.46 720.11 24.65 

3 Forest 37171.12 31217.6 -5953.52 

4 Mangroves 420.53 548.87 128.34 

5 Sand Beach 37.08 19.1 -17.98 

6 Harbor 25.83 10.91 -14.92 

7 Plantation/ Garden 35760.2 44738.23 8978.03 

8 Settlement 12162.74 12540.94 378.2 

9 Ricefield 13271.74 12831.13 -440.61 

10 River 141.65 202.35 60.7 

11 Moor 14371.02 23038.7 8667.68 

12 Shrubs 18646.33 6851.44 -11794.89 

Source: Survey Results & Analysis 2020 
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Figure 4. Comparative Diagram of Buleleng Regency Land Use in 2013 – 2019. Source: Survey 

Results & Analysis 2020 

From the results of the above analysis, it can be seen that the impact of abrasion on coastal land use 

in Buleleng Regency. Every type of land use that exists undergoes changes in the form of an increase 

in area or a reduction in area, except for the type of land use in the form of an increase in area or a 

reduction in area, except for the type of land use, namely airports. Changes in use in the Coastal 

Area of Buleleng Regency can be seen in several areas of bushland land use that have turned into 

mangroves, and there are some residential land uses that are increasing towards the plains. 

CONCLUSION 

The conclusion obtained from this research is that the types of land use in the coastal area of 

Buleleng Regency are airports, lakes/reservoirs, forests, manholes, stretches of beach sand, ports, 

plantations/gardens, rice fields settlements, rivers, fields and shrubs. Abrasion that occurs in the 

Coastal Area of Buleleng Regency every year with a vulnerable time of 2013 - 2019 has an impact 

on changes in land use. This can be seen through the results of the overlay analysis by overlapping 

and seeing the area of land use that has changed. Changes in use in the Coastal Area of Buleleng 

Regency can be seen in several areas of bushland land use that have turned into mangroves, and 

there are some residential land uses that are increasing towards the plains. 
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