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Abstrak

This study aims to identify the variation of marine debris along the coast of Palopo City, South
Sulawesi, and to evaluate the types and levels of accumulation at three research sites: Takalalla,
Benteng, and Salekoe. The research applied a quantitative descriptive method with sampling
conducted using a 100-meter transect divided into 5 x 5 meter plots. The collected debris was
classified by material type (plastic, rubber, metal, glass, fabric, wood, and others), followed by
calculations of quantity, weight, and percentage. The findings revealed that plastic debris was
the most dominant, both in terms of number and distribution. The highest accumulation was
recorded in Takalalla Village (48%), followed by Benteng Village (27%), and the lowest in
Salekoe Village (25%). Meanwhile, glass and natural wood contributed significantly to the total
weight. These results confirm that domestic activities, tourism, and fisheries are the main
sources of marine debris in the coastal area of Palopo City. This research is expected to serve
as a basis for more sustainable coastal environmental management.

Keywords: Marine Debris, Coastal, Plastic, Palopo City

1. Introduction
One of the major problems Indonesia is facing is marine pollution from waste, which is a
key factor in this issue. The ocean must be protected for sustainable development, to solve
current problems, and to ensure the continuity of life in the future. Waste pollution is caused
by human activities that either directly dispose of garbage into the sea or dump it into rivers
that then flow into the sea (Wikan, 2018).
Marine debris is solid material resulting from human activities that is fohund in the sea or
on the coast and does not originate from natural sources. This waste can harm ecosystems
and disrupt life in the water (Djaguna et al., 2019).
Palopo City, located in South Sulawesi, is one of the coastal regions that faces these
challenges. The city’s coastal area is utilized for various purposes, including residential
settlements, fishing, and tourism activities. However, the lack of effective waste
management and limited public awareness of marine debris issues have led to increasing
waste accumulation along its shoreline. This situation requires comprehensive study and
monitoring to provide baseline data that can support coastal management policies and raise
community awareness.
This study was conducted to identify and classify the types of marine debris found along
the coastal area of Palopo City. Specifically, the research focuses on three different coastal
locations—Takalalla, Benteng, and Salekoe—which represent distinct characteristics of the
city’s shoreline. The study aims not only to determine the types and distribution of debris
but also to evaluate the level of accumulation in each area. The results are expected to
contribute valuable information for local governments, communities, and other stakeholders
in developing sustainable strategies for managing marine debris in coastal environments.
Basically, marine debris can affect and have significant impacts on coastal and marine
ecosystems. The impacts of large-sized plastic waste such as macrodebris and mesodebris
can pose health risks to biota around coastal and marine areas, including fish, birds,
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gastropods, and also sea turtles due to the accidental consumption of plastic (Rindyani et
al., 2024).

Macrodebris refers to waste measuring between >2.5 cm and <100 cm in length. Generally,
this type of debris is found on the seafloor or at the sea surface. Meanwhile, mesodebris
refers to marine debris measuring >5 mm to >2.5 cm, which is commonly found on the
surface, in the water column, or within sediments (Schaduw et al., 2020).

2. Methodology

Type of Research.

This study employed a quantitative descriptive approach aimed at identifying and classifying
the types of marine debris in the coastal area of Palopo City. The research focused on three
selected coastal sites, each representing different coastal characteristics: Takalalla, Benteng, and
Salekoe.

Study Area and Period

The research was conducted along the coastline of Palopo City, South Sulawesi, specifically in
Takalalla (residential area), Benteng (settlement and fishing activity area), and Salekoe (tourism
area). Each location was chosen to represent distinct anthropogenic influences on marine debris
accumulation. The study was carried out in 2025 during the dry season to ensure accessibility
and minimize weather disturbances.

PETA LOKASI PENELITIAN
SAMPAH LAUT DI WILAYAH PESISIR
KOTA PALOPO

Figure 1 Research Site of Marine Debris in the Coastal Area of Palopo City

Data Collection
Marine debris samples were collected using the line transect method. At each site, a 100- meter
transect was established parallel to the shoreline and divided into segments. Each segment was
further subdivided into 5 x 5 meter plots, which served as the observation units. All visible
debris within the plots was collected manually and stored in labeled bags for classification and
weighing.
Classification of Marine Debris
The collected debris was classified according to categories defined by NOAA (National
Oceanic and Atmospheric Administration) and UNEP (United Nations Environment
Programme), including:

e Plastic (bottles, bags, packaging, Styrofoam, nets)

Rubber (e.g., sandals, tires)

Metal (e.g., cans, nails, wires)

Glass (bottles, fragments)

Fabric/Textile (clothes, sacks, synthetic materials)
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e Wood (natural or processed wood pieces)
e Others (e.g., electronic and medical waste)

Data Analysis

The debris was analyzed quantitatively by calculating the total number of items, weight (in
grams), and percentage for each category. Debris density was expressed as the number of items
per square meter (items/m?) and weight per square meter (g9/m?). The results were then
compared across the three study sites to assess variations in debris type and accumulation levels.
Calculation of Numbers and Percentages

The weight of waste per square meter (M) Is calculated as the total weight of waste within the
area of the transect quadrat. Waste weight data per square meter (M) is reported in grams per
square meter (g/m?) (Prajanti et al., 2020).

_ total waste weight g

~ length mx widthm

Waste density (K) is obtained by counting the number of waste items per type within the area
of the transect quadrat. Waste density data are reported in units of number of items per type per
square meter (m2).

number of waste items per type

DenSlty (K) = Iength (;rn) X width (TH)

3. Result and Discussion
Types and Quantity of Marine Debris in the Coastal Area of Palopo City

The study revealed that various types of marine debris were present along the coastal areas
of Palopo City, categorized into plastics, rubber, metal, glass, fabric, wood, and other
materials. Among these, plastic debris was found to be the most dominant in terms of both
quantity and distribution. Plastic packaging, bottles, and bags constituted the majority of
items, highlighting the widespread use of single-use plastics in daily community
activities.Glass and natural wood, while lower in number, contributed significantly to the
total weight of debris. This suggests that heavier waste materials, although less abundant,
have a greater impact on the overall mass of marine debris accumulation.

Station 1 Takalalla Village

The identification results of various types of marine debris showed that one type dominated
with the highest percentage, accounting for 40.5% of the total waste found across all
locations. The most common type of debris was plastic packaging, with a quantity ranging
from 65 to 69 items (weighing up to 38 grams). In addition, Styrofoam, rubber (such as tires
or sandals), and metal were also found in considerable amounts.

JUMLAH AKUMULASI SAMPAH DI STASIUN 1
JUMLAH SAMPAH DI KELURAHAN TAKALALLA KOTA PALOPO

@ Plastik Kemasan plastik(Styrofoam,) Karet (Sendal, Ban) @ Logam (Kaleng Paku) @ campuran

@ plastik keras(pot buga helem) @ kayualami @ plastik(Styrofoam) Kaca (Botol, Pecahan) plastik(styropom) Styrofoam

JUMLAH BUTIR
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Figure 2 Quantity of Marine Debris Samples in Takalalla Village

Station 2 Benteng Village
This station was also dominated by plastic waste, particularly plastic bottles and bags, which

reached 26 items in the first observation session and consistently appeared in various forms
such as plastic bottles, nets, and Styrofoam. In addition, textile waste and rubber items such
as tires and sandals were also frequently found. Natural wood appeared in large quantities
during the second observation (14 items), indicating possible input from mangrove forests
or human activities around the coast. These data suggest the influence of domestic and
transportation activities that directly dispose of waste into the waters.

JUMLAH AKUMULASI SAMPAH STASIUN 2
JUMLAH SAMPAH DI KELURAHAN BENTENG KOTA PALIOPO

@ kayualami @ campuran kain @ plastik (botol kresek) @ Karet (Sendal, Ban) @ plastik( botol)

@ plastik (botol kresek) @ plastik (botoljaring kresek) @ plastik (styropem/gabus)
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Figure 3 Quantity of Marine Debris Samples in Benteng Village

Station 3 Salekoe Village
At this station, plastic (bags, bottles, packaging) was the most dominant type of debris, with

a total of 31 items, followed by other types of plastic packaging (23 items). Inaddition,
natural wood (8 items), Styrofoam plastic, textiles, and glass fragments were also found.
This variety of debris indicates diverse coastal community activities, ranging from

household consumption to small-scale industries such as fisheries and trade.

JUMLAH AKUMULASI SAMPAH DI STASIUN 3
JUMLAH SAMPAH DI KELURAHAN SALEKOE KOTA PALOPO

@ kayu alami plastik(jaring terpal plastik kemasan ,botol,) Kaca (Botol, Pecahan) @ plastik(kresek,botol kemasan)
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Figure 4 Quantity of Marine Debris Samples in Salekoe Village

z'l-.l turnitinﬁ Page 7 of 10 - Integrity Submission Submission ID  trn:oid:::1:3422475427



z"—-l turn|tz! Peijw - Integrity Submission Submission ID  trn:oid:::1:3422475427

Comparison of Debris Accumulation among Location

Takalalla: recorded the highest accumulation of debris, accounting for 48% of total
findings. This site was dominated by plastic packaging and Styrofoam, reflecting the
influence of household waste and local community activities.
Benteng: contributed 27%, with a notable presence of plastic bottles, rubber (sandals and
tires), fabric, and heavy debris such as wood. This indicates that both domestic and fishing-
related activities strongly influence waste composition in this area.
Salekoe: a coastal tourism site, recorded the lowest accumulation at 25%, but still showed
a significant variety of debris types, including mixed plastics, natural wood, glass
fragments, and Styrofoam. This reflects the diverse human activities related to tourism and
small-scale trade.

JUMLAH PRESENTASE

AKUMULASI SAMPAH DI

WILAYAH PESISIR KOTA
PALOPO

-

138;27% * kelurahan benteng

* kelurahan salekoe

* kelurahan takalalla

Figure 5 Percentage of Debris Accumulation in the Coastal Area of Palopo City

4. Conclusion

1. The types of marine debris found on the coast of Palopo City consist of plastic waste, natural
wood, glass/broken bottles, metal, cloth/textiles, rubber, styrofoam, and other mixed waste.
Of all these categories, plastic is the most dominant type of waste, both in terms of quantity
and distribution.

2. Based on weight and material type, waste classification shows that plastic items dominate
the count, while glass and natural wood contribute significantly to the total weight. This
condition indicates that the sources of waste in the coastal area of Palopo City come from
domestic, tourism, and fishing activities.

3. The rate of marine debris accumulation varies among locations, in the following order:

e Takalalla Village: has the highest amount of trash (240 pieces, 48% of the total).
e Benteng Village: has the highest weight of trash 138 pieces, 27%).
e Salekoe Village: has the lowest amount and weight of trash (125 pieces,25%) but a
fairly high variety of trash types.
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