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ABSTRACT: Beach debris was defined as marine debris found in coastal areas within the 

zone between high and low tide (intertidal zone). This study aimed to determine the 

characteristics of beach debris in Labuhan Haji District, East Lombok Regency. The study was 

conducted using a purposive sampling method. A 100 m transect line was established parallel 

to the coastline, with sampling stations placed at 20 m intervals. Each transect consisted of a 5 

× 5 m plot, which was subdivided into 25 sub-transects. The main parameters observed 

included debris weight (total debris weight), debris composition (weight per type), and debris 

density (number of items per type). The results showed that macro-debris was more dominant 

than meso-debris, with plastic being the most commonly found type, followed by rubber, wood, 

plastic foam, metal, and glass. Based on total weight, Ijo Balit Beach recorded the highest waste 

accumulation at 359.60 g/m². This was influenced by its proximity to coconut plantation 

activities, river estuaries, and temporary disposal sites (TPS), which contributed to substantial 

waste input from both domestic sources and ocean currents. Suryawangi Beach ranked second, 

with a total debris weight of 252.80 g/m², predominantly originating from tourist and coastal 

community activities, as well as river-borne debris. Meanwhile, Labuhan Haji Beach, although 

it had the lowest total debris weight (76.60 g/m²), recorded the highest debris density at 123.50 

items/m². This was dominated by plastic debris, which was likely generated from the activities 

of fishermen, tourists, and local traders. 
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1. Introduction 

Indonesia boasted coastal and marine resources that played a vital role in human life, providing 

shelter, livelihoods, and recreation. However, Indonesia was one of the world's largest 

contributors of plastic waste after China, accounting for approximately 3.32 million metric tons 

per year [1]. Coastal areas in Indonesia were among the regions most impacted by pollution, 

particularly debris. The accumulation of debris in coastal areas occurred in line with increased 

human activity around the coast [2]. 

Beach debris was defined as marine debris found in coastal areas within the zone between 

high and low tide (intertidal zone) [3]. Marine debris, also known as beach litter, referred to 

objects or materials that were no longer used, worn, or desired, and had been discarded, either 
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directly or indirectly, intentionally or unintentionally, in coastal environments. Beach debris 

had significant detrimental impacts on humans, as it affected human health and aquatic biota 

both directly and indirectly. 

Labuhan Haji was a sub-district in East Lombok Regency that experienced both direct 

and indirect debris pollution, originating from land-based sources and other aquatic 

environments and transported by currents to coastal areas. Several coastal areas in Labuhan 

Haji Sub-district that were affected by debris pollution included Labuhan Haji Beach, 

Suryawangi Beach, and Ijo Balit Beach. Based on initial observations, these beaches were 

natural beaches with a large amount of debris originating from various sources, such as 

domestic household waste, plastic waste from human activities, and waste carried by ocean 

currents. The accumulation of waste on the beach not only affected the natural beauty but also 

impacted the marine life inhabiting the area. Research on the characteristics of beach debris 

aimed to identify the types and composition of debris in Labuhan Haji District. This was 

conducted by measuring parameters such as debris weight, composition, and density [4]. This 

was necessary because the area was often characterized by limited public awareness regarding 

the impacts of debris and its management, thus requiring a more comprehensive approach to 

maintain environmental cleanliness and sustainability in Labuhan Haji District [5]. 

Furthermore, this could help inform policy development for coastal area management and 

sustainable debris management. 

The problem of coastal waste in Labuhan Haji District was not only related to the 

characteristics of the waste but was also influenced by the behavior and perspectives of the 

local communities living along the coast, including those in Labuhan Haji Beach, Suryawangi 

Beach, and Ijo Balit Beach. This condition indicated that coastal pollution was influenced not 

only by natural factors but also by human–environment interactions. 

Therefore, this study examined the characteristics of coastal waste in Labuhan Haji 

District, East Lombok Regency. These characteristics were determined by analyzing 

parameters such as debris weight, composition, and density [4]. This research was important 

as it provided a basis for policy-making in coastal area management and sustainable waste 

management, thereby addressing the issue of marine debris in Labuhan Haji District. This study 

aimed to determine the characteristics of coastal debris in Labuhan Haji District, East Lombok 

Regency. 

2. Materials and Methods 

2.1. Time and place. 

This research was conducted over a four-month period, from December 2024 to March 2025, 

encompassing both the early and peak phases of the monsoon season in the region. The study 

took place in the coastal area of Labuhan Haji District, which is located in East Lombok 

Regency, Indonesia. This coastal zone is characterized by dynamic environmental conditions 

influenced by tidal fluctuations, seasonal winds, and human activities such as tourism, 

fisheries, and coastal settlements. Field observations and data collection were specifically 

carried out at three selected sampling sites: Labuhan Haji Beach, Suryawangi Beach, and Ijo 

Balit Beach. These locations were chosen to represent varying coastal characteristics, including 

differences in human activity intensity, shoreline morphology, and exposure to ocean currents. 

Labuhan Haji Beach is known for its relatively high human activity due to its accessibility and 
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role as a local tourism spot. In contrast, Suryawangi Beach exhibits moderate anthropogenic 

influence, while Ijo Balit Beach represents a comparatively less disturbed environment with 

more natural coastal conditions. The selection of these three sites allowed for a comprehensive 

assessment of spatial variations in coastal conditions and provided a representative overview 

of the study area. Data collection was conducted systematically during low tide conditions to 

ensure consistent sampling within the intertidal zone across all locations 

2.2. Research procedures. 

2.2.1. Research stage of beach debris characteristics. 

The data collection process used a purposive sampling method. Purposive sampling was used 

as the basis for determining specific sampling points because not all research areas have the 

characteristics of the sample objects to be observed. [4], before collecting waste data, the 

coordinates of the research location were first determined. Labuhan Haji District used GPS 

(Global Positioning System) to obtain coordinates. Six sampling points were then determined 

at three stations, each 20 meters apart, and a 100-meter roll meter was installed parallel to the 

shoreline to collect waste samples every 20 meters. Next, a 5x5-meter transect was prepared, 

divided into 25 subtransects. The 5x5-meter transects were installed in rotation, starting with 

the first, second, third, fourth, and fifth transects, to represent the research location. Then, on 

the shoreline where the tide has receded, place large stakes first at the edge of the transect, 

followed by smaller stakes. Next, dig through the sand using a small shovel until you see any 

debris within, then sift through it using a sieve. The resulting debris is then placed in a trash 

bag or trash envelope. The sampling points at each debris e collection station were determined 

based on [4], where each subtransect was assigned a number, with some numbers highlighted 

in yellow. After debris data collection in Labuhan Haji District, it was grouped based on size 

and type, and the debris swas weighed in the laboratory. After all data was collected, it could 

be further analyzed. 

2.3. Data analysis. 

2.3.1. Junk data analysis. 

The collected debris data were analyzed quantitatively using several key parameters, namely 

total debris weight, debris composition, and debris density. These parameters were calculated 

to evaluate the distribution, proportion, and abundance of debris at each sampling location 

following the method described in [4]. The total debris weight was calculated to determine the 

mass of debris per unit area. This parameter provides an estimate of the overall accumulation 

of debris within the sampling site. It was computed using the following equation: 

M =  
Total Debris Weight

Length (m) × Width (m)
 

where M represents the debris weight per unit area (kg/m²), while length and width 

correspond to the dimensions of the sampling transect. 
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Debris composition was analyzed to determine the relative contribution of each type of debris 

based on its weight. This parameter helps to identify the dominant types of debris present in 

the study area. The percentage composition of each debris type was calculated as follows: 

Percentage(%) =  
×

∑ ×i   n
i=1

  × 100% 

where 𝑥𝑖is the weight of debris for a specific type, and ∑ × i   n
i=1 is the total weight of all 

debris types. 

Furthermore, debris density was calculated to assess the abundance of debris items per unit 

area. This parameter reflects how many debris pieces are distributed within the sampling site 

and was determined using the following equation: 

𝐾 =
Number of Debris Pieces per Type

Length (m) × Width (m)
 

where K denotes the debris density (items/m²). 

Overall, these analytical parameters provide a comprehensive understanding of debris 

characteristics, including its mass distribution, proportional composition, and spatial density 

across the study area. The results obtained from these calculations were further used to compare 

debris conditions between sampling stations and to evaluate the level of coastal pollution in 

Labuhan Haji District. 

3. Results and Discussion 

3.1. Debris weight. 

3.1.1. Total weight of debris found at the three locations. 

The total weight of debris at the three locations showed significant differences. Based on its 

classification, the debris consisted of macro- and meso-debris. The high level of activity at each 

location influenced the amount of debris generated. A comparison of the total weight of debris 

at Labuhan Haji Beach, Suryawangi Beach, and Ijo Balit Beach is shown in Figure 1. It was 

found that the highest or most dominant total weight of debris was macro-debris at Ijo Balit 

Beach, with a weight of 359.60 g/m², followed by Suryawangi Beach at 252.80 g/m² and 

Labuhan Haji Beach at 76.60 g/m². Meanwhile, the lowest total weight of debris was dominated 

by meso-debris at Ijo Balit Beach, at 16.35 g/m², followed by Suryawangi Beach at 12.10 g/m² 

and Labuhan Haji Beach at 1.90 g/m². Ijo Balit Beach had a relatively high accumulated total 

debris weight, which coincided with its location near coconut plantation activities carried out 

by local residents and its proximity to the river estuary. Furthermore, this location was adjacent 

to the Ijo Balit Temporary Disposal Site (TPS). The presence of beach debris in this area was 

influenced by tidal dynamics, which caused the accumulation of waste along the shoreline. 

This waste originated not only from the activities of the surrounding community but also from 

outside Labuhan Haji District and was suspected to come from household debris transported 

by ocean currents and tidal processes. The greater the total weight of debris found, the higher 

the risk of coastal ecosystem pollution, which could potentially damage the biota and 

organisms around Ijo Balit Beach [6, 7]. 
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Figure 2. Total debris weight.  

3.1.2. Macro debris weight per type. 

The weight of macrowaste by type showed varying contributions to the total debris collected. 

Other materials and plastics were the most dominant categories by weight, while plastic foam, 

fabric, wood, and rubber contributed relatively small proportions. The average weight of 

macrowaste per type is shown in Figure 2. Ijo Balit Beach showed a dominance of debris 

weight in the other materials category at 129.20 g/m², followed by rubber at 95.20 g/m², plastic 

at 53.30 g/m², plastic foam at 41.15 g/m², and wood at 40.75 g/m². Furthermore, Suryawangi 

Beach was dominated by plastic waste with a weight of 126.10 g/m², followed by rubber (68.80 

g/m²), other materials (31.45 g/m²), wood (24.20 g/m²), and plastic foam (2.25 g/m²). 

Meanwhile, Labuhan Haji Beach showed relatively low debris weight, with plastic being the 

dominant type at 43.25 g/m², followed by fabric (16.15 g/m²), other materials (8.20 g/m²), 

rubber (6.45 g/m²), and plastic foam (0.35 g/m²). Other types of debris that were not found, or 

had a value of 0 g/m², included glass and ceramic waste, metal, and paper and cardboard. Other 

materials and plastic exhibited the highest accumulated debris weight compared to other types 

because they tended to be denser and larger in size, making them more persistent and difficult 

to decompose. This condition may lead to greater pollution impacts on coastal and marine 

environments [5,8]. 

 

 
Figure 2. Graph of average macro debris weight per type. 

76.60

252.80

359.60

1.90 12.10 16.35

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

Labuhan Haji Suryawangi Ijo Balit

D
eb

ri
s 

W
ei

gh
t 

(g
ra

m
s/

m
2)

Location

Macro Meso

43.25

0.35

16.15
6.45 2.20 8.20

126.10

2.25

68.80

24.20
31.45

53.30
41.15

95.20

40.75

129.20

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

M
ac

ro
 D

e
b

ri
s 

 W
e

ig
h

t 
(g

ra
m

s/
m

2)
)

LABUHAN HAJI SURYAWANGI IJO BALIT



Tropical Oceanographic Research Frontiers 1(1), 2026, 48−62 

53 
 

 

3.1.3. Meso debris weight per type. 

The weight distribution of mesowaste by type showed significant differences in proportion to 

the total debris collected. Plastic and rubber constituted the primary components, with the 

highest weights, while plastic foam, fabric, metal, and other materials were present in relatively 

limited quantities. The average weight of mesowaste by type is shown in Figure 3. Based on 

Figure 4, Ijo Balit Beach recorded the highest average meso-debris weight, with plastic as the 

dominant component at 16.35 g/m². Suryawangi Beach followed, dominated by rubber (5.45 

g/m²) and plastic (4.15 g/m²), followed by plastic foam (1.85 g/m²), metal (0.50 g/m²), and 

other materials (0.15 g/m²). In contrast, Labuhan Haji Beach showed lower values, with plastic 

recorded at 1.15 g/m², plastic foam at 0.55 g/m², and fabric at 0.20 g/m². Other types of debris, 

such as glass and ceramics, paper and cardboard, and wood, were not found or had values of 0 

g/m². 

 

 
Figure 3. Graph of average weight of meso debris per type. 

 

3.2. Percentage of debris weight composition. 

3.2.1. Percentage of weight composition of macro and meso debris found in the three locations. 

The percentage composition of macro- and meso-debris weights at the three locations showed 

different results at each site. Areas with higher activity levels generally produced larger 

amounts of debris. The percentage composition of macro- and meso-debris at Labuhan Haji 

Beach, Suryawangi Beach, and Ijo Balit Beach is shown in Figure 5. It shows that the debris 

weight composition at all three locations was dominated by meso-debris, with the highest 

contribution recorded at Ijo Balit Beach (54%), followed by Suryawangi Beach (40%) and 

Labuhan Haji Beach (6%). In contrast, the macro-debris fraction contributed less to the total 

debris weight, with Suryawangi Beach showing the highest proportion (44%), followed by Ijo 

Balit Beach (43%) and Labuhan Haji Beach (6%). Overall, Ijo Balit Beach exhibited a 

relatively higher accumulation of debris by weight compared to the other two locations. This 

was attributed to the area’s proximity to community-owned coconut plantations, the presence 

of river estuaries on both sides of the beach, and its proximity to the Ijo Balit Temporary 

Disposal Site (TPS). These factors increased the potential for various types of debris to enter 

the coastal environment, originating from both local human activities and household waste 

transported by river flow and ocean currents to the coastal area and surrounding waters [6, 9]. 
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Figure 4. Percentage of weight composition of meso (right) and macro (left) debris found in the three location. 

3.3. Total debris amount. 

3.3.1 Total amount of debris found at the three locations. 

In addition to weight, the characteristics of debris at the research sites were also 

analyzed in terms of quantity or abundance. This approach was important for understanding 

the intensity of waste accumulation at each location, as the number of debris items did not 

always correlate directly with their total weight. In general, the identified debris was classified 

into two size categories: macro and meso. A comparison of the total amount of debris at 

Labuhan Haji Beach, Suryawangi Beach, and Ijo Balit Beach is shown in Figure 5. Based on 

Figure 6, the highest amount of debris was dominated by the macro-scale fraction at Labuhan 

Haji Beach (123.50 items/m²), followed by Suryawangi Beach (79.50 items/m²) and Ijo Balit 

Beach (51.50 items/m²). Conversely, the meso-scale fraction showed lower values, with the 

highest amounts also recorded at Labuhan Haji Beach (9.50 items/m²), followed by Suryawangi 

Beach (8.00 items/m²) and Ijo Balit Beach (7.50 items/m²). The high amount of debris at 

Labuhan Haji Beach was related to its proximity to the pier on both sides of the beach and its 

function as a tourist area. Human activities by residents, tourists, and fishermen were suspected 

to be the main sources of debris, in addition to inputs from household waste carried by currents 

and tidal processes. The increasing amount of debris had the potential to increase coastal 

environmental pollution, disrupt ecosystems and marine biota, and reduce the tourism 

attractiveness of Labuhan Haji Beach [5, 10]. 

 

 
Figure 5. Total amount of debris. 
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3.3.2 Amount of macro debris per type. 

After assessing the total amount of debris at each location, the next analysis focused on the 

distribution of macro debris by type. This approach aims to identify the most dominant macro 

debris types in terms of quantity and to understand the source and activity patterns that 

contribute to their presence in coastal environments. The average amount of macro debris per 

type at the three observation locations can be seen in Figure 7. The analysis results show that 

Labuhan Haji Beach has the highest amount of macro debris compared to Suryawangi Beach 

and Ijo Balit Beach. At this location, plastic is the most common type found with a total of 

110.50 items/m², followed by wood at 7.50 items/m², other materials at 2.00 items/m², cloth at 

1.50 items/m², and plastic foam and rubber at 1.00 items/m² each. Suryawangi Beach shows a 

lower amount with a dominance of plastic at 55.00 items/m² and wood at 11.50 items/m², 

followed by other materials (9.50 items/m²) and plastic foam (2.50 items/m²). Meanwhile, Ijo 

Balit Beach recorded the least amount of macro debris, with wood as the main type (26.00 

items/m²), followed by plastic (21.50 items/m²), other materials (1.50 items/m²), plastic foam 

(1.00 items/m²), and rubber (1.00 items/m²). Other types of debris, such as glass and ceramics, 

metal, and paper and cardboard, were not found or had a value of 0 items/m². In general, plastic 

and wood were the most dominant types of macro-debris in terms of quantity. Plastic tends to 

accumulate over the long term due to its difficult-to-decompose nature, while wood generally 

originates from coastal and surrounding land activities. The presence of these two types of 

waste is suspected to be related to the activities of residents, tourists, and fishermen, as well as 

input from household debris carried by currents and tides, potentially affecting the balance of 

coastal ecosystems and marine biota [5, 10]. 

 

Figure 6. Graph of average amount of macro debris per type. 

3.3.3 Amount of meso debris per type. 

Unlike macro-debris, which was generally directly related to surface activities, meso-debris 

analysis focused on smaller fractions that tended to originate from fragmentation and 

environmental transport processes. This approach was used to identify the most frequently 

occurring types of meso-debris and their relationship to the characteristics of each study 

location. The pattern of meso-debris quantities by type is shown in Figure 7. In general, plastic 

debris was the most frequently found type in the meso fraction at all three observation locations, 
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while other types such as plastic foam, cloth, metal, rubber, and other materials occurred at 

lower frequencies. Ijo Balit Beach recorded the highest amount, with 7.50 plastic items/m². 

Labuhan Haji Beach showed relatively similar values, with 7.00 plastic items/m², followed by 

2.00 plastic foam items/m² and 0.50 cloth items/m². In contrast, Suryawangi Beach had the 

lowest amount of meso-debris, with 5.00 plastic items/m², 1.00 rubber item/m², 1.00 other 

material item/m², and 0.50 plastic foam and metal items/m² each. Debris types such as glass 

and ceramics, paper and cardboard, and wood were not detected or had values of 0 items/m² at 

all locations. The high frequency of plastic debris in the meso fraction was related to the nature 

of plastic materials, which were easily fragmented but difficult to decompose naturally. This 

condition was reinforced by the characteristics of Ijo Balit Beach, which is adjacent to 

community coconut plantation areas, has river estuaries on both sides of the beach, and is 

located close to the Ijo Balit Temporary Disposal Site (TPS). The combination of terrestrial 

and marine influences increased the potential for debris input from community activities, river 

discharge, and transport by ocean currents, thereby contributing to the accumulation of meso-

debris in the coastal area of Ijo Balit Beach [9,6]. 

 

Figure 7. Average amount of meso debris per type. 

3.4. Debris density. 

3.4.1. Total density of debris pieces found at the three location. 

The density of debris fragments identified at the three research locations showed significant 

differences between locations. Based on observations, the accumulated debris was grouped into 

two size categories: macro and meso. The high intensity of human activity at a location tends 

to result in increased debris accumulation density. The total distribution of debris fragment 

density at Labuhan Haji Beach, Suryawangi Beach, and Ijo Balit Beach can be seen in Figure 

8. The figure  showed that the largest contribution to the total density of debris items at all three 

locations came from the macro-debris category. The highest value was recorded at Labuhan 

Haji Beach, with a density of 4.94 items/m², followed by Suryawangi Beach (3.18 items/m²) 

and Ijo Balit Beach (2.06 items/m²). Conversely, the meso-debris category showed relatively 

low densities at all locations, with values of 0.38 items/m² at Labuhan Haji Beach, 0.32 

items/m² at Suryawangi Beach, and 0.30 items/m² at Ijo Balit Beach, respectively. The high 

density of debris items at Labuhan Haji Beach was thought to be related to its proximity to the 

pier on both sides of the beach. Furthermore, this beach was also used as a tourist area; 

therefore, activities of coastal communities, tourists, and fishermen were likely major sources 
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of debris. This debris originated from both direct activities on the beach and household waste 

transported by currents and tides. High debris accumulation had implications for increasing the 

risk of coastal environmental pollution, which not only threatened ecosystems and marine biota 

but also had the potential to reduce the tourism attractiveness of Labuhan Haji Beach [5, 10]. 

 
Figure 9. Total number of debris piece density. 

3.4.2. Total density of macro debris pieces per type. 

As a follow-up to the discussion of debris density based on size, the next analysis focused on 

the composition of macro-debris density by type. Each waste category showed different 

contributions to the total density of debris items collected at the study site. In general, plastic 

and wood debris made up the largest proportions, while other types such as plastic foam, fabric, 

rubber, and other materials contributed relatively small amounts. The average distribution of 

macro-debris density per type at each location is shown in Figure 10. Based on Figure 10, 

Labuhan Haji Beach showed the highest macro-debris density compared to the other two 

locations. At this site, plastic debris dominated with a density of 4.42 items/m², followed by 

wood debris at 0.30 items/m². Other types were found in lower quantities, namely other 

materials at 0.08 items/m², fabric at 0.06 items/m², and rubber and plastic foam at 0.04 items/m² 

each. This condition indicated that human activities in the surrounding area contributed 

significantly to the high density of macro-debris, particularly plastic. A slightly different 

pattern was observed at Suryawangi Beach, where plastic also remained the dominant debris 

type at 2.20 items/m². Wood debris density at this location was relatively higher than at 

Labuhan Haji Beach, at 0.46 items/m², followed by other materials at 0.38 items/m². 

Meanwhile, plastic foam and rubber were present in limited quantities. In contrast, Ijo Balit 

Beach exhibited a lower overall macro-debris density. Wood debris was the most dominant 

type, with a density of 1.04 items/m², followed by plastic debris at 0.86 items/m². Rubber and 

other materials were each recorded at 0.06 items/m², while plastic foam was found in the 

smallest quantities. At all three locations, glass and ceramic debris, metal, and paper and 

cardboard were either absent or had a density of 0 items/m². The predominance of plastic and 

wood debris across the three research locations indicated that these two types contributed 

significantly to macro-debris density in coastal areas. Plastic materials tend to persist for long 

periods in the marine environment due to their resistance to decomposition, allowing them to 

accumulate easily in coastal zones. A similar situation also occurs with wood debris, which has 

a relatively higher density than several other waste types, making its presence more stable and 

less easily dispersed. As stated by [11,12], the physical characteristics of debris materials 
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significantly influence their density and accumulation patterns on the coast. Therefore, the high 

density of plastic and wood debris at the study sites can be understood as the result of 

interactions between debris properties and coastal environmental dynamics. 

 
Figure 9. Average density of macro debris pieces by type. 

3.4.3. Number of meso debris piece density per type. 

Following the analysis of macro-debris density, the characteristics of meso-debris density also 

showed varying patterns across different types. The data processing results showed that plastic 

debris remained the primary contributor to meso-debris density across all observation 

locations. Conversely, plastic foam, fabric, metal, rubber, and other materials contributed 

relatively small amounts to the total density. A comparison of meso-debris density by type is 

shown in Figure 10. Figure 10 showed that Ijo Balit Beach had the highest average meso-debris 

density compared to the other two locations, with the main contribution coming from plastic 

waste at 0.30 items/m². At Labuhan Haji Beach, the meso-debris density was slightly lower but 

still dominated by plastic at 0.28 items/m², followed by plastic foam at 0.08 items/m² and fabric 

at 0.02 items/m². Meanwhile, Suryawangi Beach recorded the lowest density, with plastic as 

the dominant type at 0.20 items/m², followed by other materials and rubber at 0.04 items/m² 

each, and metal and plastic foam at 0.02 items/m². The absence of several types of meso-debris, 

such as glass and ceramics, paper and cardboard, and wood at all locations, indicated that these 

materials either did not fragment into meso-sized particles or were more easily degraded in 

coastal environments. Plastic debris had the highest accumulated density value compared to 

other meso-debris types at all three study locations. This indicated that plastic was the most 

dominant debris type in the meso-size fraction. Plastic is known to be a material that is difficult 

to decompose and requires a long time to degrade in coastal environments, allowing it to persist 

longer than other waste types. As reported by [13,14], the characteristics of plastic cause it to 

be frequently found in marine and coastal environments in various size fractions. The 

dominance of plastic in meso-debris density at Labuhan Haji Beach, Suryawangi Beach, and 

Ijo Balit Beach indicated the potential for ongoing pollution pressure in coastal areas. 
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Figure 11. Average number of density of meso debris pieces per type. 

 

4. Conclusions 

The condition of the beaches at the three research locations, namely Labuhan Haji Beach, 

Suryawangi Beach, and Ijo Balit Beach, based on debris weight, percentage, quantity, and 

density, showed that macro-debris was more dominant than meso-debris. The most common 

types of debris found were plastic, followed by rubber, wood, glass, metal, and plastic foam. 

Based on total debris weight, Ijo Balit Beach recorded the highest accumulation at 359.60 g/m², 

followed by Suryawangi Beach at 252.80 g/m², while Labuhan Haji Beach showed the lowest 

total weight at 76.60 g/m². Labuhan Haji Beach recorded the highest number of debris items, 

reaching 123.50 items/m², with dominance of plastic bottles, plastic bags, and food packaging. 

This high amount of debris was likely associated with the activities of fishermen, tourists, and 

traders in the area. Meanwhile, the relatively high debris levels at Ijo Balit Beach and 

Suryawangi Beach were influenced by their proximity to river estuaries, residential areas, and 

intensive coastal community activities, which contributed to the continuous input and 

accumulation of debris in these coastal environments. 
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