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ABSTRACT

This study focuses on analyzing shoreline changes along the Pangandaran coastline, located in West Java
Province, Indonesia, by utilizing the Digital Shoreline Analysis System (DSAS), a specialized extension developed for
ArcGIS. The primary objective of this research is to investigate the patterns and rates of shoreline movement,
specifically erosion and accretion over a ten-year period, from 2014 to 2024. By examining temporal and spatial
shoreline data, the study seeks to assess how the coastline has evolved during this period and to project its potential
future changes over the next 10 and 20 years. The DSAS tool was employed to calculate statistical rates of change,
including Linear Regression Rate (LRR), End Point Rate (EPR), and Net Shoreline Movement (NSM), allowing for
precise quantification of shoreline displacement across various segments. The analysis revealed considerable
variability in shoreline dynamics across the Pangandaran coast. Several segments of the coastline experienced
substantial erosion, with an average shoreline retreat of approximately 36.99 meters, corresponding to an erosion
rate of about 3.7 meters per year. Conversely, other areas demonstrated shoreline advancement due to accretion,
with an average increase of 34.39 meters and a corresponding accretion rate of 3.4 meters per year. This
variation reflects the complex interplay between natural coastal processes, such as wave action and sediment
transport, and anthropogenic influences like tourism development, infrastructure construction, and land use changes.
These findings underscore the importance of developing adaptive and site-specific coastal management strategies.
The predictive capability of DSAS proves highly beneficial in supporting proactive decision-making, risk reduction
planning, and sustainable coastal development. Ultimately, this study contributes valuable data and insights
that can guide local authorities, planners, and policymakers in managing and protecting the Pangandaran coastline
amidst ongoing environmental and climatic changes.

Keywords: Abrasion; End Point Rate (EPR); erosion; Least Regression Rate (LRR); Net Shoreline Movement (NSM).

INTRODUCTION attracting visitors from across Indonesia and abroad,
thereby contributing significantly to the local and regional
economy. The coastal area also supports a vibrant fishing
industry and various small-scale livelihoods that rely
directly on the health and productivity of the marine
ecosystem. Ecologically, the Pangandaran coastline is
home to important habitats such as mangrove forests, coral
reefs, and seagrass beds, which play crucial roles in
maintaining biodiversity, protecting the shoreline from
erosion, and supporting marine species. Socially, the

The Pangandaran coastline, located in West Java Province,
Indonesia, holds immense ecological, economic, and social
value for both the local population and the broader national
context. This region is widely celebrated for its exceptional
natural beauty, characterized by expansive sandy beaches,
crystal-clear waters, lush coastal vegetation, and diverse
marine life. It has become a major tourist destination,
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coastline is intertwined with the cultural identity and daily
life of local communities, who have traditionally depended
on the sea for food, income, and heritage practices. Despite
its importance, however, the Pangandaran coast is
increasingly under pressure from a range of environmental
and anthropogenic stressors. Natural processes such as
coastal erosion, tidal inundation, and rising sea levels are
intensifying due to climate change. At the same time,
human activities including unregulated tourism
development, land reclamation, habitat destruction, and
pollution are accelerating the degradation of coastal
ecosystems and contributing to unstable shoreline
dynamics. These threats not only endanger the environment
but also pose serious risks to the livelihoods and safety of
coastal residents. As such, comprehensive studies and
sustainable coastal management strategies are urgently
needed to protect and preserve this vital region for future
generations (Subiyanto et al. 2024).

Coastal erosion, rising sea levels, and various human
activities particularly those involving coastal development,
infrastructure expansion, and land reclamation are
collectively driving substantial and dynamic transformations
along shorelines across the globe. These processes are not
occurring in isolation but are often interrelated, with human
interventions sometimes accelerating or exacerbating the
natural changes that occur in coastal environments. As a
result, numerous coastal regions are experiencing
heightened vulnerability, with significant implications for
local communities that depend on these areas for their
homes, livelihoods, and cultural heritage. Additionally,
critical infrastructure such as roads, bridges, ports, and
utilities may face increased exposure to damage or
disruption. Ecosystems, including wetlands, mangroves,
and coral reefs that play vital roles in coastal resilience and
biodiversity, are also at risk of degradation or displacement
due to these shifting conditions (Dong et al. 2024; Le
Cozannet et al. 2014; Sekar et al. 2024). These combined
threats underscore the urgency of implementing adaptive
strategies to enhance the resilience of both natural and
human systems in coastal zones.

Understanding and predicting shoreline changes are
essential components of effective coastal management and
spatial planning, particularly in regions vulnerable to
dynamic coastal processes such as erosion, accretion, and
sea-level rise (Adusumilli et al. 2024; Setyawan, 2022).
Accurate predictions of shoreline movement not only
provide critical insights into the natural and anthropogenic
factors influencing coastal dynamics but also serve as a
foundation for formulating strategic mitigation and
adaptation measures. These predictions enable
policymakers, planners, and coastal managers to design
evidence-based interventions aimed at minimizing the risks
associated with coastal hazards, such as flooding, habitat

loss, and infrastructure damage. Furthermore, integrating
shoreline change projections into development planning
helps promote long-term sustainability, enhances the
resilience of coastal communities, and ensures the balanced
use of coastal resources in the face of ongoing climate
change and human pressures.

In this context, the Digital Shoreline Analysis System
(DSAS) serves as a powerful and widely recognized tool
for analyzing and forecasting shoreline changes with a high
degree of accuracy and reliability (Abd-Elhamid et al.
2023). Developed by the U.S. Geological Survey (USGS),
DSAS offers a comprehensive suite of functionalities for
calculating rates of shoreline change by utilizing historical
shoreline positions derived from various sources such as
satellite imagery, aerial photographs, and topographic
maps. By automating complex spatial and statistical
analyses, DSAS enables researchers and coastal managers
to systematically quantify long-term trends in erosion and
accretion along coastlines. The ability to generate
predictive models based on historical data makes DSAS
particularly valuable for supporting decision-making in
coastal planning, disaster risk reduction, and resource
management. In recent years, the growing relevance of
shoreline monitoring due to climate change and human
activity has led to an increase in scholarly interest, with
numerous studies applying DSAS to investigate and model
shoreline changes in diverse geographical settings (Abd-
Elhamid et al. 2023; Akhter et al. 2024; Harikrishna et al.
2024; Mirdan et al. 2023; Rafi et al. 2024).

This study aims to utilize the Digital Shoreline
Analysis System (DSAS) to predict future shoreline
changes along the Pangandaran coastline, a region that has
experienced significant shoreline dynamics over the past
decade. By systematically analyzing historical shoreline
data spanning multiple years and applying robust statistical
techniques such as End Point Rate (EPR) and Linear
Regression Rate (LRR), this research seeks to accurately
quantify the rates of both erosion and accretion occurring
along different segments of the coast. These quantified
rates will then be used to project future shoreline positions
over the next 10 and 20 years, providing a data-driven basis
for anticipating coastal changes. The results of this study
will offer crucial insights into spatial and temporal
shoreline trends, equipping local authorities, planners, and
stakeholders with the scientific information needed to
formulate effective, long-term coastal management
strategies. These insights are expected to support the
implementation of targeted mitigation measures, the
prioritization of at-risk zones, and the integration of
shoreline change projections into regional development
and disaster risk reduction planning, ensuring a more
sustainable and resilient coastal environment for
Pangandaran.



The structure of this paper is organized to provide a
clear and comprehensive understanding of the research
process and its outcomes. The Methodology section details
the procedures used for data collection, including the
acquisition of historical shoreline data from satellite
imagery, and the analytical techniques employed,
particularly the application of the Digital Shoreline
Analysis System (DSAS) to calculate shoreline change
rates. The Results section presents the key findings of the
analysis, highlighting patterns of erosion and accretion
along the Pangandaran coastline and identifying areas at
risk. The Discussion section delves deeper into the
interpretation of these results, examining their broader
implications for coastal management, policy development,
and environmental planning. Finally, the Conclusion
section summarizes the main insights gained from the
research, offering practical recommendations for future
studies and actionable guidance for local authorities and
stakeholders. Through this research, we aim to contribute
to the growing body of knowledge on coastal dynamics in
Indonesia. Our findings offer valuable insights that can
inform sustainable coastal zone management, helping to
mitigate future risks associated with climate change, sea-
level rise, and human activity. By applying robust
geospatial tools like DSAS, this study supports evidence-
based planning and promotes the development of resilient,
adaptive coastal communities in Pangandaran and beyond.
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METHODOLOGY

AREA OF STUDY

The study focuses on the Pangandaran coastline, situated
in West Java Province, Indonesia, which is widely
recognized for its considerable ecological, economic, and
social value. This region plays a vital role in supporting
local biodiversity, serving as a habitat for various marine
and coastal species, while also providing critical ecosystem
services such as shoreline protection, water filtration, and
carbon sequestration. Economically, Pangandaran is a key
contributor to the regional economy through its thriving
tourism industry, fisheries, and small-scale aquaculture
practices. Socially, it is a hub for community livelihoods,
cultural heritage, and recreational activities that are deeply
integrated into the lives of local residents.

However, despite its many values, the Pangandaran
coastal region is increasingly vulnerable to the impacts of
both natural and anthropogenic forces, including coastal
erosion, sedimentation, sea level rise, and extensive human
activities such as coastal development, land reclamation,
and tourism infrastructure expansion. As shown in Figure
1, these dynamic forces have led to observable changes in
the shape and extent of the shoreline over time.

108°24°0"E 10B°35'0°E 108°36'0"E  10B°3Y'0"E  108°38'0"E  108°39'0°E 108°40°0"E  108°41'0°E 10B742'0"E

FIGURE 1. Area of study

Geographically, the Pangandaran coastline extends
from 108°50” E to 108°76’ E longitude and 7°067’ S to
7°073 S latitude, with a total shoreline length of
approximately 30 kilometers. The area is distinguished by
its expansive golden sandy beaches, calm and inviting

coastal waters, and lush green hills that frame the coastal
zone, creating an environment that is both visually stunning
and ecologically significant. This unique natural setting
makes Pangandaran an attractive destination for tourism
and a critical area for environmental conservation and
coastal resource management
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DATA

This paper provides a comprehensive analysis of shoreline
changes along the Pangandaran coast over a ten-year
period, from 2014 to 2024. The study utilizes satellite
imagery obtained from the Landsat 8§ Operational Land
Imager/Thermal Infrared Sensor (OLI/TIRS), which is
made publicly available by the United States Geological
Survey (USGS) through the EarthExplorer platform
(https://earthexplorer.usgs.gov/). Specifically, satellite
images were collected for the years 2014, 2015, 2016,
2017, 2018, 2019, 2020, 2021, 2023, and 2024. These
images were carefully selected based on the critical
criterion of having less than 20% cloud cover, as
recommended by Yang & Li (2023), to ensure accurate and
unobstructed observation of the coastal features.

While efforts were made to obtain imagery from the
same months across the selected years to minimize seasonal
variability, the frequent presence of cloud cover in this
tropical region made it challenging to find cloud-free
images from identical months. As a result, images from
different months had to be used to maintain consistency in
data quality and availability. All imagery was downloaded
in Universal Transverse Mercator (UTM) projection,
specifically in zone 45 South, and referenced using the
World Geodetic System 1984 (WGS 84) datum. These
standardized formats facilitated consistent geospatial
analysis and accurate interpretation of shoreline positions
throughout the study period.

SHORELINE EXTRACTION

In this paper, the shoreline is extracted using the
Normalized Difference Water Index (NDWI), a widely
used remote sensing technique for identifying water bodies
in satellite imagery. The NDWI enhances the presence of
water features by maximizing reflectance in the green
spectral band while minimizing reflectance in the near-
infrared band, thereby improving the contrast between
water and non-water areas. This method allows for a more
accurate delineation of the boundary between land and
water, which is essential for reliable shoreline mapping
and change analysis. The shoreline extraction process
consists of several key steps, beginning with the acquisition
and preprocessing of satellite imagery, followed by the
calculation of NDWI values, thresholding to separate water
and land pixels, and digitization of the resulting shoreline.
These steps are systematically designed to ensure precision
and consistency across all analyzed time periods. The entire
shoreline extraction workflow is visually represented and
detailed in Figure 2, which provides a clear overview of
each stage involved in this methodological process.
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(Landsat/Sentinel)

v

Preprocess Imagery

+ Radiometric Correction
» Geometric Correction
« Cropping Study Area

v

{ Calculate NDWI ’

NDWI = (Green - NIR)
(Green + NIR)
Threshold NDWI
(Separate Water & NonWasr)

v

[ Binarize NDWI Image

(0 = Non-Water, 1= Water)

(Boundary Extraction)

FIGURE 2. Flowchart of Shoreline Extraction with NDWI

‘ Extract Coastline ’

Based on Figure 2, extracting the shoreline using the
Normalized Difference Water Index (NDWI) involves the
following steps:

1. Satellite Image Acquisition: Obtain satellite
images, such as those from Landsat, which
contain the necessary spectral bands for NDWI
calculation.

2. Preprocess: Preprocessing includes radiometric
and geometric correction to enhance image
accuracy, followed by cropping to focus on the
specific area of study.

3. NDWI Calculation: Calculate the NDWI using
the green (Band 3) and near-infrared (Band 5)
bands of the satellite imagery. The formula for
NDWTI is (Eid et al. 2020; Ismail et al. 2022):

NDWI = Green - NIR )
Green+NIR

where “Green” is the reflectance value of the green
band (Band 3 in Landsat 8) and “NIR” is the reflectance
value of the near-infrared band (Band 5 in Landsat 8). This
index helps to distinguish water bodies from other surfaces.



4. Thresholding: Apply a threshold to the NDWI
values to differentiate between water and non-
water areas. Pixels with NDWI values above the
threshold are classified as water, while those
below the threshold are classified as land.

5. Binary Image Creation: Convert the thresholded
NDWTI image into a binary image where water
pixels are assigned a value of 1 and land pixels a
value of 0.

6. Shoreline Extraction: Use the binary image to
delineate the boundary between land and water.
This boundary represents the shoreline.

7. Post-Processing: Refine the extracted shoreline
by applying techniques such as smoothing or
vectorization to improve accuracy.

8. Projection and Mapping: Project the extracted
shoreline to UTM, and map it for input in DSAS.

SHORELINE ANALYSIS

In this study, DSAS (Digital Shoreline Analysis System)
version 5.1 was utilized to analyze and interpret the
historical trends of shoreline change along the Pangandaran
coastline over a 10-year period, from 2014 to 2024. This
version of DSAS, developed by the U.S. Geological Survey
(USGS), is an advanced extension for ArcGIS that allows
researchers to compute statistical shoreline change rates
using time-series shoreline data. The primary objective of
employing DSAS in this research was to digitize, quantify,
and visualize how the shoreline has shifted over the past
decade and to identify zones of erosion and accretion.
The shoreline analysis conducted through DSAS
involved comparing digitized shoreline positions derived
from satellite imagery and other geospatial sources. The
system calculates the difference between the oldest
available shoreline (from 2014) and the most recent one
(from 2024), providing a detailed picture of how the
shoreline has changed spatially and temporally. To perform
this analysis, DSAS uses three core statistical methods
(Hasan et al. 2024), each offering different perspectives
on shoreline dynamics. First, the End Point Rate (EPR)
method determines the rate of change by dividing the
distance between the two shoreline positions (2014 and
2024) by the number of years in the interval, yielding a
value in meters per year. This method is straightforward
and useful for long-term assessments when only two
shoreline positions are available. Second, the Linear
Regression Rate (LRR) involves plotting each shoreline’s
position against time and calculating the slope of the best-
fit regression line, offering a more statistically robust
estimation that accounts for all available shoreline data
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points. Third, the Net Shoreline Movement (NSM)
measures the absolute distance between the earliest and
most recent shoreline positions, giving a clear spatial
displacement without considering time.

The interpretation of these metrics is intuitive:
negative values from any of these methods signify erosion,
where the shoreline has moved landward, while positive
values indicate accretion, showing that the shoreline has
advanced seaward (Natesan et al. 2015). These analytical
results are vital for understanding long-term coastal
processes and serve as a foundation for developing strategic
responses to shoreline changes in the Pangandaran region.

PREDICTION OF FUTURE SHORELINES

In this study, future shoreline positions along the
Pangandaran coastline are forecasted using the Digital
Shoreline Analysis System (DSAS) version 5.0 beta, which
incorporates an advanced statistical technique known as
the Kalman filter (Chrisben Sam & Gurugnanam, 2022;
Palanisamy et al. 2024). This approach represents a
significant innovation in shoreline change modeling by
enabling dynamic, real-time estimation of future shoreline
positions based on a combination of past observations and
predictive modeling. The Kalman filter is a recursive
algorithm that estimates the state of a variable—such as
shoreline position—over time by continuously refining
predictions based on both prior estimates and new
measurements, while accounting for inherent uncertainties
in both the model (process noise) and the observations
(measurement noise). This makes it particularly valuable
in coastal studies where natural variability and data
limitations often complicate long-term forecasting.

In the context of DSAS, the Kalman filter is applied
to the Linear Regression Rate (LRR) values calculated
from historical shoreline data, effectively projecting these
trends into the future. The filter operates on the assumption
that the best estimate for future shoreline positions is
derived from the observed rate of change, independent of
other complex factors like sediment transport dynamics,
wave patterns, or hydrodynamic interactions (Mahapatra
et al. 2014). This assumption simplifies the forecasting
process while maintaining a statistically robust and
adaptive framework, especially in data-scarce or highly
variable coastal environments.

Forecasting future shoreline positions is critical for a
wide range of coastal applications. It provides invaluable
input for disaster preparedness, particularly in areas
susceptible to coastal erosion and flooding. It also supports
environmental conservation efforts by identifying
ecologically sensitive zones that may be at risk. Moreover,
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predictive shoreline models inform infrastructure
development, urban planning, and policy formulation,
enabling local governments and stakeholders to design
resilient coastal strategies. In the face of climate change
and rising sea levels, such forecasting tools are essential
for implementing proactive coastal management plans,
reducing vulnerability, and ensuring the long-term
sustainability of coastal communities like those in
Pangandaran.

RESULTS AND DISCUSSION

Shoreline imagery was collected for a series of years from
2014 to 2024, with the exception of 2022, due to data
limitations or unsuitable imagery quality for accurate
shoreline extraction. The primary objective of gathering
this multi-temporal data set was to assess long-term
shoreline dynamics along the Pangandaran coastline using
the Digital Shoreline Analysis System (DSAS), a
specialized geospatial tool that functions as an extension
within ArcGIS version 10.8. This software enables the
automation of shoreline change analysis through a robust
set of statistical and spatial techniques.

To begin the analysis, a baseline was manually drawn
and established parallel to the historical shoreline positions.
This baseline served as a reference line from which
transects—straight lines perpendicular to the shoreline—
were generated and projected across each shoreline year.
In this study, a total of 547 transects were created, each
spaced at 50-meter intervals, extending 1,500 meters inland
and seaward to fully capture the range of shoreline
fluctuations. A smoothing distance of 2,500 meters was
applied to ensure the data maintained coherence by
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minimizing the influence of minor spatial irregularities,
which can often be caused by noise or seasonal variances.

DSAS then automatically calculated the rate of
shoreline change along each transect using various
statistical models, including the End Point Rate (EPR),
Linear Regression Rate (LRR), and Net Shoreline
Movement (NSM). These models allow for both rate-based
and absolute-distance measurements of shoreline evolution.
Based on these analyses, each transect was categorized
into one of two major groups: erosion, defined as any
change that results in the shoreline retreating landward
(below the zero alteration line), or accretion, representing
the shoreline advancing seaward (above the zero alteration
line).

This classification not only enabled a clearer
understanding of the spatial distribution of erosion and
accretion but also helped identify critical hotspots where
shoreline retreat or advancement was particularly
significant. Such insights are essential for coastal managers
and policymakers, providing the foundational knowledge
required to implement targeted interventions, such as
shoreline stabilization, habitat protection, or infrastructure
reinforcement in vulnerable areas along the Pangandaran
coast.

The statistical results of shoreline changes along the
Pangandaran coast from 2014 to 2024 are comprehensively
illustrated in Figures 3 to 5, which provide visual
representations and quantitative summaries of the patterns
of erosion and accretion that have occurred over the past
decade. These figures display the calculated rates of
shoreline movement based on key statistical methods such
as the End Point Rate (EPR), Linear Regression Rate
(LRR), and Net Shoreline Movement (NSM).
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FIGURE 3. Net Shoreline Movement (NSM).
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FIGURE 4. End Point Rate (EPR).
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FIGURE 5. Least Regression Rate (LRR).

By analyzing the spatial distribution of these rates
across different transects, the figures highlight specific
zones that have undergone significant retreat (erosion) or
advancement (accretion), helping to identify vulnerable
and stable segments of the coastline. The figures also
support comparisons between various locations along the
coast, offering insights into the influence of natural
processes and human activities on shoreline dynamics.
These visualized results serve as a foundation for
interpreting coastal change and guiding coastal zone
management.

Figures 3 to 5 present a detailed statistical summary
of the shoreline change analysis conducted along the
Pangandaran coast between 2014 and 2024. The data reveal
substantial variability in shoreline dynamics across
different segments of the coast, with both high accretion
and significant erosion identified at various transect
locations. The maximum accretion rate recorded is 50.22
meters per year, as calculated by the End Point Rate (EPR)

method, indicating areas with rapid shoreline advancement.
Complementing this, the Linear Regression Rate (LRR)
shows a maximum of 22.5 meters per year, reflecting
consistent long-term accretion trends. Most notably, the
highest value of Net Shoreline Movement (NSM)—which
measures the absolute distance between the earliest and
latest shoreline positions—reaches 502.18 meters,
suggesting a substantial land gain in certain regions of the
coast.

This exceptional accretion is predominantly observed
in areas influenced by the Cikidang and Karang Tirta
Rivers, where large volumes of fluvial sediment are
deposited along the shoreline. The sediment inputs from
these rivers play a key role in building up the coastal
landmass, contributing to ongoing progradation processes.
Such high rates of accretion can have both positive and
negative implications for coastal management—on one
hand, expanding land area may benefit tourism or
development; on the other hand, excessive sedimentation
can disrupt marine navigation or fishing activities.
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Conversely, the shoreline also exhibits evidence of
severe erosion. The maximum erosion rate of 29.53 meters
per year (EPR) is observed at transect number 90, while
the highest LRR for erosion, measuring 20.9 meters per
year, is found at transect number 456. In terms of NSM,
transect 90 also records the greatest shoreline retreat at
295.32 meters, signaling a high-risk zone for coastal
degradation. The primary causes of this erosion include
steeper nearshore bathymetry, which facilitates stronger
wave action, as well as increased current velocities and
higher significant wave heights that intensify coastal
retreat.

These findings highlight the intricate and spatially
diverse patterns of shoreline change along the Pangandaran
coast, demonstrating that coastal dynamics are influenced
by various factors, such as natural processes and human
activities. Understanding these trends is critical for
formulating tailored and effective coastal protection and
adaptation strategies. By using this knowledge,
policymakers and coastal managers can develop targeted,
evidence-based interventions that not only address

immediate shoreline changes but also ensure long-term
sustainability. These strategies should aim to protect the
natural environment, prevent further coastal degradation,
and support coastal livelihoods such as fishing and tourism,
which are vital to the local economy. Balancing these
objectives will be key to achieving resilience in the face
of ongoing environmental changes.

The predicted shoreline changes along the Pangandaran
coast over the next 10 and 20 years are visually represented
in Figures 6 and 7, offering a glimpse into the future
dynamics of this coastal region. The projections indicate
that areas around the Cikidang and Karang Tirta Rivers
will continue to experience significant accretion. This is
due to the substantial sediment deposition carried by these
rivers, which are contributing to the gradual expansion of
the coastline in these regions. The process of accretion is
expected to lead to the accumulation of large volumes of
sediment, resulting in land gain along the shorelines. While
this may seem advantageous in terms of expanding land
area, it can have potential negative consequences if not
properly managed.

—— Shoreline 2024
Shoreline prediction 2034
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Uncertainty prediction
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FIGURE 6. Shoreline prediction for 2034
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FIGURE 7. Shoreline prediction for 2044.

Excessive sedimentation in the areas around the
Cikidang and Karang Tirta Rivers poses a serious threat to
local communities, as it directly impacts fishing activities,
which are essential for their livelihood. The accumulation
of sediments can alter the marine ecosystem, disrupting
the habitats of marine species and affecting fish populations,
which in turn, harms the fishing industry. As sediment
builds up in these areas, it may change the underwater
landscape, affecting fish breeding and feeding areas,
leading to a decline in fish stocks. This situation creates an
economic challenge for communities that depend on fishing
as their primary source of income.

Moreover, an imbalance in sediment transport whether
from excessive deposition or insufficient removal can
disrupt the natural processes of coastal erosion and
deposition cycles, making the coast more vulnerable to
future shifts and erosion. This can result in coastal retreat
and the loss of valuable land, further endangering
livelihoods and infrastructure along the coast. To address
these challenges, local policymakers, in collaboration with
communities and other stakeholders, must prioritize
sediment management strategies tailored to the areas most
affected by sedimentation from these rivers. Effective
management can help mitigate the negative impacts on
fishing activities and ensure the long-term sustainability
of the coastal environment. By addressing sedimentation
through proactive measures, local economies and
ecosystems can be preserved, and a balance can be
maintained between human activities and natural processes.

CONCLUSION

This study effectively utilized the Digital Shoreline
Analysis System (DSAS) to predict shoreline changes
along the Pangandaran coastline in West Java Province,
Indonesia. By analyzing historical shoreline data from 2014
to 2024 and applying various statistical models, we were
able to quantify the rates of erosion and accretion and
forecast future shoreline positions for the coming decades.
The findings reveal significant variability in shoreline
change rates across different segments of the Pangandaran
coast. Areas of notable erosion were identified, posing
potential risks to local infrastructure, ecosystems, and
communities. Conversely, some regions exhibited
accretion, indicating positive shoreline growth. The
predictive models suggest that without intervention, these
trends could lead to substantial changes in shoreline
positions, emphasizing the need for proactive coastal
management strategies. The study demonstrates the
efficacy of DSAS in analyzing and forecasting shoreline
dynamics, offering valuable insights for coastal planners
and decision-makers. By providing a clear understanding
of potential future shoreline positions, this research
supports the development of informed and adaptive
management practices to address the challenges posed by
coastal erosion and accretion.
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