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Reliability of Shoreline Delineation between Sentinel-2 and
Landsat 8 Imagery in Determining Coastal Evolution for
DSAS Method: A Case Study in Pahang Coastline

M M Abd Rahman', M Z Ramli* and M S Ab Razak®

1Department of Marine Science, Kulliyyah of Science, [ITUM, 252500,
Kuantan, Pahang, Malaysia.

*Institute of Oceanography and Maritime Studies (INOCEM), International
Islamic University Malaysia, Kampung Cherok Paloh, 26060, Kuantan,Pahang,
Malaysia.

3Faculty of Engineering, Universiti Putra Malaysia, 43400 Serdang, Malaysia.
Corresponding author’s email: mzbr@iium.edu.my

Abstract. Pahang consist of many beautiful beaches that facing South China Sea and most of these beaches are
severely treated by erosion. Coastal erosion can lead to permanent land loss at the coastal area which surely
impact the livelihood of residential reside near the coastline. There are many methodologies in which can
determine coastal changes and for this study multi spectral Landsat 8 and Sentinel-2 were compared to shown
reliability of shoreline delineation extraction between the spectral imagery for the period of 2018 to 2021. The
Landsat 8 and Sentinel-2 Imagery were downloaded and processed in landviewer and a spectral index i.e.,
normalized difference vegetation index (NDVI) was applied to differentiate water and landform. The tidal
influences were minimized as possible for Landsat 8 1.88 m £0.21 m and Sentinel-2 2.1 m +0.18 m. The rate of
net changes of shoreline positioning were statistically calculated using two different techniques, namely; End
Point Rate (EPR) and Linear Regression Rate (LRR). Analysing between EPR and LRR it shown using Sentinel-
2 produced more reliable result compared to Landsat 8 R*=0.96 and R? = 0.79 respectively. Although, Sentinel-
2 and Landsat 8 provide consistent result throughout the study area as compared with National Coastal Erosional
Studies 2015 from Department of Irrigation and Drainage.

Keywords: Coastal Evolution, Shoreline Delineation, Sentinel-2, Landsat 8, Digital Shoreline Analysis
System.
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KUANTAN: A total of RM1.8 billion has been
allocated to the Pahang Department of Irrigation
and Drainage (DID) through carried forward
projects under the 12th Malaysia Plan (12MP)
for mitigating floods and addressing coastal
erosion in the state.
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Environment and Water Minister Datuk Seri Tuan
Ibrahim Tuan Man said the allocation was also
for projects involving reservoirs and dams, as
well as forecasting and flood warning
programmes.
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The study area of Pahang northern coastline from Chendor to Kuala Pahang.
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Data
Acquisition

Year  Acquisition Satellite Section/ Spatial Tidal Influence

Date Data Tile Resolution (m) (m)

2018 21/05/2018 Sentinal-2 48NUK 20 2.2
L1C

22/10/2018 Landsat 8 126/057 30 1.9

2019 08/09/2019 Sentinal-2 48NUK 20 1.9
L2ZA

28/09/2019* Sentinal-2 48NUK 20 2.2
L2A

15/03/2019 [Landsat 8 126/057 30 1.6

2020 20/05/2020 Sentinal-2 48NUK 20 2.0
[2A

20/05/2020 Landsat 8 126/057 30 1.9

2021 01/03/2021 Sentinal-2 48NUK 20 2.3
[L2A

20/04/2021%* Sentinal-2 48NUK 20 1.8
L2ZA

20/03/2021 [Landsat 8 126/057 30 2.1

24/06/2021%* Landsat 8 126/057 30 2.8

*The satellite image consists of clouds. The cloud gaps were filled by using another image from

the same acquisition vear.
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DSAS -~

DIGITAL SHORELINE ANALYSIS SYSTEM

e Shoreline change envelope (SCE)
e Net shoreline Movement (NSM)

e Endpoint rate (EPR)

e | inear regression rate (LRR)

e \Weighted linear rate (WLR)

1.All data used regardless of the
charge of trend or accuracy

2.Statistical method

5.Based on the accepted statistic
concept

4.Simple to use
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Validation

e Shoreline extracted of the year 2021 were chosen for both Sentinel-2
and Landsat 8.

e 66 GCPs from the field survey were used to compare with the
extracted shoreline.

e The RMSE Is calculated as follows:

Methodology

|
E?:‘[{L-Dbs S — LE;-:tmct ,E]E

n

RMSE =

\
e The normalized form of RMSE Is used as it determines the optimal

shoreline detector technigue.

e The NRMSE is calculated as follows:
RMSE

NRMSE =

Labs

e NRMSE Sentinel-2 (0.009) and Landsat 8 (0.019)
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