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ABSTRACT 
 

Changes in the coastline are a natural phenomenon that often occurs on var-
ious coasts where this event has a further effect in the form of sedimentation 
and erosion along the coast. As a result of this phenomenon, the coast is said 
to be dynamic towards the various changes that occur, and one of them is the 
change in sea surface temperature. The purpose of this research is to find a 
correlation of changes in sea surface temperature to changes in the existing 
shoreline on the coast of Ujung Pangkah Gresik in addition to calculating the 
speed of change of the coastline. The method used is the use of remote sens-
ing technology to analyze sea surface temperature and geographic infor-
mation systems to analyze changes in coastlines. The results obtained from 
this study are changes in sea surface temperature statistically affect changes 
in coastlines with an error rate of 5% at the 20 measured observation points. 
The model used in sea surface temperature is a linear model with an R-value 
of 0.783, and the change in the coastline at Ujung Pangkah Gresik is 153 me-
ters per year measured between 2019 and 2020. The conclusion obtained 
from this study is that the increase in sea surface temperature will affect cli-
mate change on the coast and will ultimately affect changes in the coastline.    
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Introduction 

The coastline changes in an area are natural events that have an impact in the form of erosion 
or sedimentation (Gomez et al., 2019). This change in the coastline is a unique phenomenon and 
is often used as research material because its growth from year to year will cause changes in the 
morphology of the coastline. There have been many studies that discuss changes in the coastline, 
both using conventional methods and by utilizing remote sensing  

From several studies that have been carried out, changes in the coastline are largely influenced 
by seawater currents, waves, and wind direction which will determine the direction of sedimen-
tation travel until it accumulates at a place on the coast (Guzman, Ramos, & Dastgheib, 2020; Hu 
et al., 2016; Vaidya, Kori, & Kudale, 2015; Zhou et al., 2019). Moreover, climate change that occurs 
also contributes to changes in coastlines, one of which is changes in sea surface temperature. This 
phenomenon has been studied by several scientists in various parts of the country, the changes in 
sea surface temperature will have an impact on the existing troposphere in the form of changes in 
rainfall, changes in air humidity, while in seawater itself these changes will also disturb the biota 
in it (Bi et al., 2018; Kong et al., 2019; Tang et al., 2019; Yuan, Salama, & Su, 2018; Zhang et al., 
2019). Furthermore, changes in sea surface temperature are predicted to be able to have an im-
pact on changes in wind direction which will change the direction of seawater currents, so that in 
a few decades changes in coastlines will also be affected (Nazeer et al., 2020).  
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Research on sea surface temperature has been conducted by many researchers as well as the 
process of coastline change, so it will be quite interesting to see whether this sea surface temper-
ature has anything to do with coastline changes, especially when being viewed from climate 
change which results in changes in seawater temperature and also affect the direction of the wind 
and currents and waves on the coast. 

The purpose of this study is to see the distribution of sea surface temperature in the Ujung 
Pangkah area and also its effect on changes in the existing coastline, whether there is a significant 
relationship between the two phenomena, and how the model of the relationship can occur. 
 
Material and Methods 
Research location 

The location of this research is the Ujung Pangkah Gresik area which has coordinates -
7°34'23" to -7°48'53" South Latitude and 112°13'43" to 112°25'38" East Longitude. The north-
ern part of Ujung Pangkah is bordered by the Java Sea, the western part is bordered by the 
Lamongan district, the eastern part is bordered by the Madura Strait and the south by the city 
of Gresik (Figure 1). 
 
Satellite image 

The satellite imagery used in this study is the Landsat 8 OLI surface reflective satellite image 
which taken on 8 February 2020 path 118 and row 65 from the web page https://earthex-
plorer.usgs.gov/. The downloaded file is named by 
LC08_L1TP_118065_20171230_20180103_01_T1_sr_band2 with 7 channels in it, channel 1 to 
channel 7, but channel 8 panchromatic not included in the file. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 1. Landsat 8 satellite image with the Ujung Pangkah Gresik interest area 

Sea surface temperature 
For sea surface temperature measurements, records are made using a digital thermometer 

which is fired directly at the surface of seawater in the coastal area. Measurements were made 
at 20 different points with a distance of 100 meters from each point. The value of sea surface 
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temperature obtained is then taken as many as 15 points for measurements with a remote 
sensing algorithm to obtain a suitable mathematical model that will describe the distribution 
of sea surface temperature in the area. The final result of this measurement is given in the form 
of a thematic map of sea surface temperature in the appropriate algorithm involving the exist-
ing wavelengths. 
 

 

Figure 2. The location of the coordinates of field data collection from sea surface temperature 

 
Coast changes 

To measure the coastline, it is done by digitizing the shoreline at the end of the Ujung 
Pangkah area which is parallel to the place where the sea surface temperature is taken. The 
digitization process is carried out using Landsat satellite imagery in 2020 and to measure 
changes in the shoreline, satellite imagery in 2019 is also used. After that, a comparison of the 
length of the entire coastline measured between the two years and the results are recorded.  

 
Results and Discussion 

The results obtained from sea surface temperature values are shown in Table 1, wherein the 
table the latitude and longitude coordinates are included which are adjusted to the data collec-
tion points in the field. The SST value obtained has a minimum value of 25.7°C and the highest 
value of 30.8°C, in general, this condition is normal for a marine environment that is not dom-
inated by large waves because Ujung Pangkah is located in the northern coast of East Java which 
is only influenced by the Java sea, in contrast to areas influenced by the South Coast.  

Furthermore, from the data in Table 1, remote sensing algorithm processing is con-
ducted to obtain the best mathematical model of sea surface temperature and with a scat-
ter diagram, the analysis results show that the SST algorithm for the Ujung Pangkah area 
is linear with a correlation value of R of 0.9286. This value is obtained at a wavelength of 
667 nanometers. 
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Table 1. Coordinate results and field data from sea surface temperature 

Longitude Latitude SST (°C) 

112.6392 -6.8966 30.8 

112.6396 -6.9072 30.4 

112.6344 -6.9167 28.7 

112.6244 -6.9279 27.3 

112.6174 -6.9387 27.5 

112.6207 -6.9512 28.6 

112.6264 -6.9599 26.4 

112.6351 -6.9666 26.7 

112.6330 -6.9758 25.9 

112.6355 -6.9845 26.2 

112.6461 -6.9812 27.4 

112.6466 -6.9712 25.7 

112.6457 -6.9609 26.1 

112.6403 -6.9517 25.8 

1126378 -6.9416 26.5 

112.6331 -6.9324 26.8 

112.6423 -6.9207 27.4 

112.6485 -6.9077 27.1 

112.6534 -6.8976 26.8 

112.6414 -6.8833 28.2 

Source: Field data measurement 
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Table 2. Resume of the mathematical model at 667 nm wavelength 

No Algorithm Mathematical Model R2 

1 Linear SST = 74.49x + 22.414 0.9286 

2 Exponent SST = 22.91e2.6492x 0.9253 

3 Logarithmic SST = 5.1707ln(x) + 41.605 0.8843 

4 Power SST = 45.403x0,1844 0.8864 

Source: result from the calculation 

 

 

 

 

 

 

 

 

 

Figure 3. Thematic map of SST from linear algorithm at 667-nanometer wavelength 

 

 

Figure 4. Thematic map of SST from exponent algorithm at 667-nanometer wavelength 
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Figure 5. Coastline changes from 2019-2020 at Ujung Pangkah Gresik 

From Figure 5, it can be seen that the length of the Ujung Pangkah coastline, where for 2019 
the measured is 20051.01 meters and for 2020 the measured length is 20878.517 meters. From 
the two data, there is a difference of 827.507 meters, this shows that during the period of one year 
the coastline at Ujung Pangkah increased in length by this value, in that area, especially in the 
curved area, there was a fairly large and continuous sedimentation process from year to year. 

 
Conclusion 

Sea surface temperature has characteristics that depend on the existing climate, from the re-
sulting mathematical model, it is found that the best model to describe the SST distribution is a 
linear model as seen from the magnitude of the R correlation value. This mathematical model has 
a positive gradient so that every increase in the reflectance value from the Landsat image will 
increase the value of sea surface temperature, this is in line with changes in the coastline where 
changes during the year are getting bigger. So, it can be said that changes in sea surface tempera-
ture are directly proportional to changes in coastlines for the conditions of the Ujung Pangkah 
Gresik area. 
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