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Abstract— The research area is located on Pangandaran District, 

West Java at coordinate 7°39'50" S - 7°42'28 "S and 108°34'13" E - 

108°40'0" E. This research aims to identify coastal area changes in 

the research area based on the remote sensing application. The 

research was carried out by studio analysis using satellite images in 

Google Earth and field observation. The data used in this research 

are satellite images that were taken from 2006, 2015, and 2018. This 

research uses image comparison method, namely by identifying and 

analyzing changes that occur on the coastal area. Based on the 

results, the research area is a coastal plain which has a straight to 

curved coastline and a low relief-flat area. It shows that there is a 

fairly clear abrasion during the period of 2006 to 2018. It can be 

proven from satellite images that show a slight change in coastline of 

the research area. Moreover, it can be seen that the additional 

number of residential, education, and tourism areas is quite 

significant in the last 10 years. Therefore, it is important to maintain 

the coastal area through supervision and monitoring so that there is 

no land degradation due to the intensive land use changes. 
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I. INTRODUCTION  

The research area is located on Pangandaran District, West 

Java at coordinate 7°39'50" S - 7°42'28 "S and 108°34'13" E - 

108°40'0" E. It is a coastal area which is one of the interesting 

area because of its location as the boundary between land and 

sea [1]. According to [2], coastal area is very complex and 

dynamic because it is a transition area between land and 

marine process. The dynamics are influenced by several 

factors such as climate, hydro-oceanography, sediment supply, 

change in sea level, and human activities [3]. 

In the coastal area, sediment deposits usually accumulate 

and involve erosion process. Erosional landforms dominate 

rocky coasts but it can also be found in association with 

predominantly depositional landforms [4]. According to [5], 

the coastal abrasion and sedimentation process can occur in 

different places but can also occur in the same place at 

different times. These processes can cause changes in the 

coastline [6]. 

Coastline is the land margin at normal high spring tide and 

may be the base of a cliff or the seaward margin of dunes or 

dry land [7]. The coastline can also indicate changes that occur 

in the coastal area. The increase in human activities such as 

beach nourishment, port construction, and tourism area 

development can change and reshape the coastline [8][9][10]. 

On the other hand, the coastline change caused by human 

activities may also coincide with the land use change in the 

coastal area. 

Land use change in the coastal area can be detected and 

determined properly using remote sensing application 

[1][11][12]. Therefore, this research will identify coastal area 

changes based on the remote sensing application. Changes in 

the coastal area will certainly result in massive land 

degradation. So that coastal area monitoring is an important 

thing that needs to be done to protect the environment and 

maintain sustainable development [1][13]. 

II. METHOD 

The research was carried out by studio analysis using satellite 

images in Google Earth. The data used in this research are 

satellite images that were taken from 2006, 2009, and 2018. 

This research uses image comparison method, namely by 

identifying and analyzing changes that occur on the coastal 

area. 

The satellite images were used to identify and analyze the 

land use of the research area. It is the main dataset that can be 

used in many application of remote sensing. The remote 

sensing technology is useful and can help to monitor the 

coastline changes [1][11] and determine the land use 

characteristics of an area using Google Earth [14][15][16]. 

Other than that, field observation is needed to find out the 

actual conditions in the field. Some things that need to be 

considered in field observation are the similarity of land use 

between the images and the field, the time of checking, and 

the potential changes that can occur in the future.  

III. RESULT AND DISCUSSION 

The research area is a coastal plain which has a straight to 

curved coastline. It can be seen in Fig. 1-6 that there is no 

steep slope in the research area. There are also several land 

use such as residential, plantation, and tourism area that 

developed by community and local government. In general, 

land use in the research area does not show any intensive and 

massive degradation in environment quality. 

In the research area (Fig. 1-3), the anastomotic drainage 

pattern can be identified from its shape. The anastomotic 

drainage pattern shows a network of interlocking streams in 

the flood plains and tidal marshes [17][18] which shows that 

the research area is a low relief and flat area. The erosion and 

sedimentation processes occur mostly at the point bar. It 

causes the accumulation of sediment deposits along the river 

towards the sea. There were differences in 2006, 2015, and 
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2018, namely the size of the streams and the presence of 

sediment deposits in the streams. The size of the streams in 

2018 becomes slightly larger than in 2006. It can be seen from 

some parts of the river banks become wider. Moreover, there 

is increasing accumulation of sediment deposits since 2006 to 

2018. It can be determined from the brownish color seen in the 

river of the research area. 

 

 
Fig. 1. Coastline near the Padjadjaran University-Pangandaran campus 

(Imagery date: 3 September 2006) 

 

 
Fig. 2. Coastline near the Padjadjaran University-Pangandaran campus 

(Imagery date: 10 January 2015) 

 

 
Fig. 3. Coastline near the Padjadjaran University-Pangandaran campus 

(Imagery date: 9 April 2018) 

 

The changes that can be observed through satellite images 

occur at the coastline. There is a fairly clear abrasion during 

the period of 2006 to 2018 (Fig. 1-6). It can be proven from 

satellite images that show a slight change in coastline of the 

research area. However, the changes in coastline that seen 

through satellite images do not show significant changes. 

 

 
Fig. 4. Curved coastline near the Padjadjaran University-Pangandaran campus 

(Imagery date: 2 September 2006) 

 

 
Fig. 5. Curved coastline near the Padjadjaran University-Pangandaran campus 

(Imagery date: 10 January 2015) 

 

 
Fig. 6. Curved coastline near the Padjadjaran University-Pangandaran campus 

(Imagery date: 2 June 2018) 
 

It can be seen in Fig. 4, there is not much vegetation near 

the coastline in 2006. Otherwise, in 2015 and 2018 (Fig. 5 and 

6) the amount of vegetation is increasing. It can happen 

because of the increasing number of land use changes such as 

the addition of residential, education, and tourism areas is also 

accompanied by the maintenance of vegetation.  

Land use change can occur due to factors of increasing 

population and economic growth. Based on the field 

observation results, there are residential, plantation, education, 

and tourism area in the research area that can trigger changes 

in land use. These changes are expected to increase economic 
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growth in the future. 

 

 
Fig. 7. Plantations as a land use in the research area 

 

 
Fig. 8. Tourism area in the Pangandaran coastal area 

IV. CONCLUSION  

The research area is a coastal plain which has a straight to 

curved coastline. During 2006 to 2018, some land use changes 

that occurred can be observed through satellite images in 

Google Earth. The anastomotic drainage pattern can be 

determined which shows that a low relief and flat research 

area. It can also be identified that there is a fairly clear 

abrasion along the coastline. It can be seen that the additional 

number of residential, education, and tourism areas is quite 

significant in the last 10 years. Therefore, it is important to 

maintain the coastal area through supervision and monitoring 

so that there is no land degradation due to the intensive land 

use changes. 
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