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INTRODUCTION 

 

Ambon City, with most of its villages located along the coast, is the capital of the 

province of Maluku. Ambon has great potential for biodiversity and unique marine 

ecosystems and services, making it an ideal location for tourism development (Hidayat, 

2016). The tourist potential of Ambon City includes beautiful natural sights of pristine 

white beaches, rich diversity of marine life in its vibrant marine ecosystems and the 
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This study assessed the suitability of beach tourism destinations in the 

southern part of Ambon District, focusing on recreational potential and marine 

ecosystems. Oceanographic and ecological parameters were evaluated through 

analysis of secondary data and in situ surveys, using a spatial tourism suitability 

analysis approach. The aim was to identify the potential for beach tourism and 

to determine whether these destinations are suitable for the leisure market. 

According to the study, the South Leitimur District has significant potential for 

growth in the beach tourism sector. Three out of four locations—Namsua 

Beach, Namseri Beach, and Lawena Beach—were rated as "very suitable" 

based on the Index of Tourism Completeness (IKW). In contrast, Senu Beach 

received an "average" rating. The report concludes that natural resources and 

marine ecosystems can support sustainable tourism development, enhance the 

local economy, and generate regional revenue. It emphasizes the need for 

thoughtful planning and development of beach tourism that considers the 

importance of marine environmental preservation. The findings can inform 

policy development and decision-making for sustainable tourism in Ambon 

and other coastal areas. Maintaining the ecological and aesthetic value of 

marine ecosystems is essential, and promoting environmentally friendly 

tourism can both support the local economy and help preserve the area's 

biodiversity and natural beauty. 
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breathtaking beauty of the underwater world as well as great cultural significance 

(Rumerung & Siaila, 2023). Tourism remains one of the main drivers of the Indonesian 

economy and a key component of the country's economic development strategy. The town 

of Ambon can promote environmentally friendly tourism strategies that benefit the local 

population and the environment by exploiting its unique marine ecosystems and natural 

attractions. 

According to the Ambon City Tourism Office (2021), the beaches of Ambon offer 

outstanding characteristics and potential to attract visitors who want to swim, dive and 

enjoy other recreational activities in the thriving marine eco-system of the city. 

Unemployment rates are expected to decline significantly due to the growth potential of 

beach tourism (Mony et al., 2023). There are many natural beach attractions and diverse 

marine ecosystems, which offer a unique opportunity to develop sustainable tourism that 

preserves environmental and cultural resources while boosting local incomes. 

Understanding and nurturing the potential of Ambon beach tourism is crucial to optimizing 

financial returns and ensuring long-term sustainable growth in the region. 

Marine tourism, which includes the study and enjoyment of the marine environment, 

is an important part of the Indonesian tourism sector. The number of visitors from maritime 

tourism has increased significantly in the past four years and many tourists are engaged in 

activities such as enjoying the atmosphere and scenery of beaches or simply enjoying the 

recreational opportunities in these ecosystems. In 2022, the number of foreign visitors 

reached 5.47 million (KEMENPAREKRAF RI, 2022), while local tourists numbered 

5.53 million. Given these statistics, the government must optimize governance and policy 

strategies to develop the potential of the tourism sector further, ensuring the conservation 

of marine ecosystems. 

The development of coastal areas as tourist attractions is crucial for the local 

government of Maluku Province, given that this region comprises numerous islands rich in 

natural resources and diverse marine ecosystems. According to Maluku Province Regional 

Regulation (Singgalen & Simange, 2018), No. 1/2018, which outlines the Zoning Plan for 

Coastal Areas and Small Islands from 2018 to 2038, Island Cluster VII—including Ambon 

Island and the Lease Islands—encompasses two administrative areas: Ambon City 

(specifically the South Leitimur sub-District and Nusaniwe) and Central Maluku Regency 

(covering the Salahutu and Leihitu sub-Districts). The government has designated these 

areas as tourism zones, leveraging their unique marine ecosystems and natural attractions. 

Ambon City, the capital of Maluku Province, boasts significant potential for high 

biodiversity and marine services within its rich marine ecosystems, which can support 

regional development and enhance community welfare, particularly in the tourism sector 

(Herdiansyah et al., 2021). Situated in Ambon Bay, which the Banda Sea directly 

influences, the city has opportunities to leverage its marine resources and ecosystems as 

captivating tourist attractions. According to BPS (2021), nature tourism in the South 

Leitimur sub-district accounts for nine attractions, compared to 5 in cultural tourism and 5 
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in historical tourism, with a focus on the natural beauty and biodiversity of its marine 

ecosystems. 

Beach tourism holds significant development potential as a key attraction in Ambon 

City, leveraging its rich coastal resources, diverse marine ecosystems, fisheries, and marine 

services (Tourism Office of Ambon City, 2023). The South Leitimur sub-district is 

characterised by excellent beaches suitable for swimming, diving, fishing and family 

picnics, and by the richness and beauty of its marine ecosystems. The potential for 

sustainable tourism development in this region, which has 28 natural tourist destinations, 

including 10 beach resorts, is vast. 

The number of tourists has increased over the past three years (18,372 in 2021, 

71,992 in 2022 and 83,803 in 2023), showing the potential of the tourism sector to generate 

regional indigenous income. However, to fully realize this potential, an integrated 

development concept should be adopted that considers the impact of tourism on the local 

environment and marine ecosystems (Astutik et al., 2025). 

According to the Ambon City Tourism Office, the coastal areas of the Southern 

Leitimur district, linked to beach tourism and the marine eco-system, have a potential for 

biodiversity which is still under-exploited and under-managed (Mehdila et al., 2023). The 

tourism sector needs to optimize and preserve the biodiversity and beauty of marine 

ecosystems by addressing problems in tourism management such as poor facilities and 

insufficient promotion. 

There are a number of findings from recent studies on the archipelago's suitability 

index for leisure beach tourism. Based on research, the marine ecosystems of Southeast 

Maluku Regency's Ngursarna and Ohoililir Beaches are thought to be ideal for beach 

recreation. Towoliu et al. (2020) identified three beach destinations—Hutumuri, Hukurila, 

and Kilang villages in Ambon City, Maluku Province—that also exhibit a very suitable 

index value based on ten parameters for beach tourism suitability within the context of 

marine ecosystems conservation. 

Considering the beach tourism potential in South Leitimur, Ambon City boasts 

beaches facing the Banda Sea, with unique marine ecosystems and semi-enclosed beaches 

characterized by fine gravel mixed with sand and mud. A thorough study of beach tourism 

potential is essential to evaluate the possibilities for integrated tourism within sustainable 

development, balancing economic benefits with marine ecosystems conservation. 

This study examined the potential of beach tourism in South Leitimur, Ambon City, 

by assessing factors such as beach shape, substrate color, and granular characteristics of 

the beach substrate, while analyzing the suitability of beach tourism in the context of 

marine ecosystems and sustainable tourism practices. The goal was to determine a tourist 

area according to its designation as a beach tourist area in the recreational category, 

optimizing the potential in coastal tourism areas as sustainable tourism destinations. 

 

MATERIALS AND METHODS  
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1. Data 

This research was conducted from November to December 2023, focusing on beach 

tourism in the South Leitimur District of Ambon City. The study included four specific 

beach locations: (I) Namsua Beach in Negeri Naku, (II) Namseri Beach in Negeri Kilang, 

(III) Seu Beach in Hukurila, and (IV) Lawena Beach in Hutumuri (Fig. 1). Data were 

gathered from these four locations through purposive sampling, ensuring they effectively 

represent the beach tourism landscape in the South Leitimur sub-district. This area 

encompasses ten beach tourism sites featuring attractions highly sought after by visitors. 

 

 

Fig. 1. Research location 

This research employed survey methods as its primary approach. Additionally, it 

incorporated quantitative research, which yielded findings derived through statistical 

procedures or other forms of measurement. The study utilized both primary and secondary 

data. Primary data were gathered directly at the research site through in situ observation. 

These data pertain to the suitability of beaches for recreational tourism and encompasses 

various factors such as beach type (shape and substrate colour), granule characteristics of 

substrate cover, seawater pH, water clarity, current speed, wave height, beach slope, and 

beach width. The observations focused on the physical parameters relevant to the suitability 

of beach tourism for recreational purposes. Table (1) outlines the tools and materials used 

in this study.  

Table 1. Tools and materials    

No. Tools and Materials Usability 

1 Current meter Measuring current speed 

2 GPS (global positioning system) Determine the coordinates of the research 

location 

3 Sicchi Disk Measuring water brightness 

4 Rollmeter Measuring the width of the beach 

5 Scale Stick Measuring beach slope and water depth 

6 Slank Waterpass Measuring the slope of the beach 
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 (Source: Prepared by the author (2025) 

 Researchers collected data to evaluate the potential of beach tourism within the 

marine ecosystems of South Leitimur District, Ambon City, through observation and 

interviews. They observed the current state of beach tourism, focusing on the unique 

characteristics of the marine ecosystems and coastal environment. Interviews were 

conducted with various stakeholders, including beach tourism owners, managers, and the 

surrounding community, to gather insights into the internal and external potential of beach 

tourism. 

Data collection involved observing factors such as beach type, brightness, current 

speed, beach slope, and beach width, while considering the impact of these factors on the 

marine ecosystems. Secondary data, including literature studies and bathymetric maps from 

Pushidrosal TNI-AL (2012), were utilized to determine the depth of coastal waters and 

understand the dynamics of the marine ecosystems. 

The analysis of suitability for the recreational category of beach tourism followed, 

with modifications and additions made to the suitability parameters based on the conditions 

of the research location and the characteristics of the marine ecosystems. The criteria for 

assessing the suitability of recreational beach tourism include the following factors: 

• Beach type includes beach shape and substrate color, conducted by direct visual 

observation (Chasanah et al., 2017). 

• Beach substrate characteristics were analyzed using the granual method for naming 

substrate dominance (substrate grain size), mainly gravel and sand grain size 

characteristics based on the Wentworth scale (Janowski et al., 2018). 

• Beach type includes beach shape and substrate color, conducted by direct visual 

observation (Kontu et al., 2024).  

• Beach substrate characteristics were analyzed using the granual method for naming 

substrate dominance (substrate grain size), mainly gravel and sand grain size 

characteristics based on the Wentworth scale. 

• Coastal Waters Brightness is the intensity of sunlight entering the water.  

• Current Velocity was analyzed descriptively using AEM213-D Data Processing 

Ver.1.21 and MS Excel software. 

• The beach slope was analyzed using the equation according to Sujantoko et al. (2023), 

which is expressed in angles, namely β=〖tan〗^(-1) (A/D). Moreover, the results of 

the analysis were interpreted in the slope classification (Kalay et al., 2018). 

7 Sediment Core Sampling of beach sediment/substrate 

8 Stopwatch Calculating time 

9 Camera Documentation of research activities 

10 Stationery Recording research data and information 
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• The width and depth of coastal waters were measured directly in the field, except for 

the seas. The bathymetry maps were analysed based on literature studies. The width and 

depth values of coastal waters were analyzed using MS. Excel software. 

• Beach Land Cover was conducted through visual observation of the area around the 

beach, according. 

• Freshwater availability was assessed through ground checks and community 

consultations at the research site and surrounding areas. Potentially dangerous biota 

were also identified during field observations 

Data analysis method 

This research aimed to determine beach tourism's internal and external potential by 

describing symptoms and events using a descriptive method. This research uses a 

qualitative descriptive study in a factual, systematic and accurate manner. 

In this study, we focused our analysis of beach tourism suitability exclusively on the 

beach recreation category, adapting the assessment parameters to the local context of 

regional island tourism. The parameters considered included beach type (shape and 

substrate color), beach width, granule characteristics of the beach substrate, water depth, 

water clarity, current speed, wave height, beach slope, coastal land cover, presence of 

harmful biota, and freshwater availability. The matrix used to assess beach tourism 

suitability was modified based on the standard suitability matrix, as shown in Table (2). 

Table 2. Beach recreation category tourism suitability index matrix 

No Parameters Weight S1 Score S2 Score S3 Score N Score 

1 Beach type 

(shape and 

colour of 

sand) 

0.200 White 

sand 

3 White 

sand, 

coral 

fragments 

2 Slightly 

rugged 

black 

sand 

1 Muddy, 

rocky, 

steep 

0 

2 Beach 

Width 

0.200 >15 3 10-<15 2 3-<10 1 <3 0 

3 Beach 

Substrate 

0.170 Sand 3 Sandy 

coral 

2 Silty 

sand 

1 Mud, sandy 

silt 

0 

4 Depth (m) 0.125 0-3 3 >3-6 2 >6-10 1 >10 0 

5 Water 

brightness 

(%) 

0.125 >80 3 >50-80 2 20-50 1 <20 0 

6 Coastal 

current 

velocity 

(m/s) 

0.080 0-17 3 17-34 2 34-51 1 >51 0 

7 Beach slope 0.080 <10 3 10-25 2 >25-45 1 >45 0 

8 Coastal

 land 

cover 

0.010 Coconut, 

open 

land 

3 Bush, 

scrub, 

savannah 

2 Tall 

scrub 

1 Mangroves, 

settlements, 

harbours 

0 
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9 Harmful 

Biota 

0.005 None 3 Sea 

urchin 

2 Sea 

urchin, 

stingray 

1 Sea urchin, 

stingray, 

lepu, shark 

0 

10 Freshwater 

Availability 

(km) 

0.005 <0.5 3 >0.5 - 1 2 >1 - 2 1 >2 0 

Source: Prepared by the author (2025) 

The tourism suitability index (IKW) was analysed based on the equation of Yulianda 

(2019):  

  

 

 

Where, IKW is the tourism suitability index, N is the number of fit parameters. Bi is 

the weight of the 1st parameter; Si is the score of the 1st parameter. Furthermore, the IKW 

value is divided into 4 (four) suitability classes, including: 

1. Strongly matches the IKW value  of 2.5 

2. Corresponds to a value of 2,0  IKW < 2.5 

3. Not Suitable 1  IKW < 2.0, 

4. Highly Incompatible with IKW value < 1. 

 

RESULTS AND DISCUSSION 

 

1. Description of research location 

The South Leitimur sub-district has potential as a new tourist area, boasting unique 

characteristics that differentiate it from other regions in Ambon City. The attractiveness of 

the beach stems from the physical characteristics of the sea, the beach, and the surrounding 

marine ecosystems, as well as the culture of the people in this area. 

With an area of 50.50km², the sub-district consists of eight villages: Hutumuri, 

Rutong, Leahari, Naku, Kilang, Hukurila, Ema, and Hatalae. Leahari village is the capital 

of the sub-district. There are 11 beach attractions out of 28 natural attractions in the South 

Leitimur Sub-district (Tourism Office of Ambon City, 2021), showcasing the rich 

biodiversity and beauty of the marine ecosystems. 

The distribution of population settlements is more dominant in the mountains, while 

the coastal areas, with their diverse marine ecosystems, offer scenic cliffs, hills, and coves 

that create an exclusive atmosphere for visitors (Tela et al., 2024). The unique combination 

of natural beauty and cultural heritage makes the South Leitimur sub-district an attractive 

destination for tourists, with opportunities for sustainable tourism development that 

benefits both the local community and the marine ecosystems. 

2. Beach tourism potential 
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2.1. Namsua beach 

● Internal potential: Namsua Beach Tourism has a beautiful beach charm on the outskirts 

of the Banda Sea with clear water, fine white sand and a little fine gravel. This beach 

forms a bay that juts in, flanked by large rock formations on both sides, as illustrated 

in Fig. (2). Visitors to Namsua Beach can enjoy its beautiful scenery and white sand, 

sunbathe, swim, and dive. The beach remains peaceful due to its distance from the 

village crowd. 

● External potential: The beach is just 30 minutes from the city center, whether by car 

or motorcycle. Each year, the "antar sontong" tradition draws visitors to Namsua 

Beach, one of its main attractions. Currently, the beach remains undeveloped, mainly 

preserving its natural beauty. Nearby, visitors can also explore "Anihang," a stunning 

15-meter-high waterfall situated 0.40km away from the beach, providing clean water. 

Fortunately, the mobile network in this area operates effectively, enabling tourists to 

communicate quickly and be able to access the Internet. 

                                                     Fig. 2. Namsua beach 

2.2. Nanseri beach 

• Internal potential: Nanseri Beach has exposed white sand and natural rocks. Here, 

tourists can enjoy the beauty of the beach, swimming, and diving. The view of the 

Banda Sea makes this location a huge tourist attraction. Nanseri Beach is like Namsua 

Beach, which is still natural, as seen in Fig. (3). Facilities are not yet available at this 

beach. Clean water sources are obtained in a residential area 2km from this beach. 

• External potential: Nanseri Beach is 30 minutes from the city center by two or four 

wheels. It is 10 minutes walking down the hill to get to the location. There is a cellular 

network that can function properly and make it easier for tourists to communicate and 

access the Internet. 



Analysis of Beach Tourism Suitability Index in Ambon City 
 

  

3317 

 

Fig. 3. Nanseri beach 

2.3. Seu beach 

Internal potential: This beach is a greyish-white pebble beach along the coast and is 

a unique attraction for visitors. This location is a tourist spot for swimming, fishing, and 

diving. The condition of this beach is still natural, and visitors enjoy the beach as a relaxing 

spot where they can take in the natural beauty surrounding them, as seen in Fig. (4). 

External potential: Accessibility to this location via the Ambon land route to Negeri 

Hukurila is approximately 30 minutes using two or four vehicles. Seu Beach is still natural, 

and no facilities are available. Seu Beach is adjacent to Tihulessy Beach, hence tourists use 

Tihulessy Beach facilities such as toilets and bathrooms. An operating mobile network is 

sufficient to facilitate tourist internet access and communication. 

Fig. 4. Seu beach 

2.4. Lawena beach 

● Internal potential: This beach is famous for its sandy and coral beach, with many starfish 

and tiny shells. Lawena Beach has shady trees that make the atmosphere more relaxed. 

Tourists can enjoy the panoramic view of the Banda Sea with blue sea water. 

● External potential: The distance from the city center is roughly 40 minutes by two or 

four-wheeled vehicles. The road is well-paved, ensuring excellent and smooth access 

to the location. While amenities are limited, Lawena Beach offers toilets, relaxation 

areas, and bathrooms, all within a natural setting. A cellular network is also available, 

allowing tourists to communicate quickly and easily through the Internet. 
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Fig. 5. Lawena beach 

3. Index of tourism suitability (IKW) analysis beach type 

The beach types examined in this study are classified based on the shape and color 

of the predominant substrate, whether sand or gravel. The natural and anthropogenic 

coastal landscapes influence the shape of each beach to the adjacent sea, categorized as 

open beaches, semi-open beaches, and closed beaches. According to the research findings, 

the beaches at Location I (Namsua Beach), Location II (Namseri Beach), and Location III 

(Seu Beach) exhibit a slightly concave shape (Fig. 1). 

The three tourism research sites are flanked by headlands on either side, creating a 

more sheltered or semi-enclosed beach formation. In contrast, Lawena Beach in Negeri 

Hutumuri features an elongated shape and is open to the Banda Sea (Table 1). The 

dominant substrate colour in Locations I, II, and IV is white sand, while Location III 

primarily comprises greyish-white gravel (Table 3). This analysis indicates that the beaches 

at the research sites are classified within the Suitable and Very Suitable categories based 

on their type. 

Table 3. Beach type at each study site 

Location Type of coast Scores Suitability category 

 Beach Shape Sand/gravel colour   

I Semi-

enclosed 

White sand 3 Very suitable 

II Semi-

enclosed 

White sand 3 Very suitable 

III Semi-

enclosed 

Greyish white 

gravel 

2 As per 

IV Open White sand 3 Very suitable 

Source: Primary data (2025) 

 

4. Beach substrate characteristics 
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The characteristics of the beach substrate in this study show that the dominant 

substrate obtained varies from gravel to fine sand. Based on the results of granualmetry 

analysis (grain size) of sediments at location I (Namasua Beach) in Negeri Naku, the 

dominant substrate is fine sand and slightly fine gravel, location II (Namseri Beach) in 

Negeri Kilang has a dominant substrate of fine sand and slightly gravel (Elly et al., 2021). 

At location III (Seu Beach) in Negeri (Elisecarmel et al., 2025), Hukurila has a dominant 

substrate of sandy gravel. At the same time, location IV (Lawena Beach) in Negeri 

Hutumuri has a dominant substrate of slightly gravelly sand, as shown in Table (3). The 

suitability category of beach tourism based on the dominant characteristics of the beach 

substrate obtained is the Suitable and Very Suitable category. 

Table 4. Dominant characteristics of the Beach substrate 

Location Dominant substrate Scores Suitability category 

I Fine sand and slightly fine gravel 3 Very suitable 

II Fine sand and slightly gravelly 3 Very suitable 

III Fine sandy gravel 2 As per 

IV Slightly gravelly sand 3 Very suitable 

Source: Primary data (2025) 

4.1. Water brightness  

Light attenuation in the water column, as determined by the water's brightness, 

reveals measurement results ranging from 8 to 16 meters. This indicates that the water 

conditions at the four tourist sites are clear. The water brightness parameters measured at 

each location showed values between 91 and 95%, as detailed in Table (5). This suggests 

that the brightness of the waters is highly conducive to recreational tourism. 

Table 5. Water brightness at the study site 

Location Brightness  Scores Suitability category 

 (m) (%)   

I 8 91 3 Very suitable 

II 8 91 3 Very suitable 

III 16 95 3 Very suitable 

IV 11 93 3 Very suitable 

Source: Primary data (2025) 

4.2. Beach current velocity 

The measurement of surface current velocity at four tourist sites in the South Leitimur 

District ranged from 0.18 to 0.20 m/s. The highest current speed was recorded at location 

III (Seu Beach), at approximately 0.20 m/s, while the lowest was observed at location IV 

(Lawena Beach), around 0.14 m/s. Locations I (Namsua Beach) and II (Namseri Beach) 
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exhibited a current speed of approximately 0.18 m/s, as detailed in Table (6). The overall 

surface current velocity is relatively slow, influenced by seasonal factors. These beaches 

are sheltered from the westerly winds that prevail during the western season. 

Table 6. Current velocity at the study site 

Location Kec. Current (m/s) Scores Suitability category 

I 0.18 2 As per 

II 0.18 2 As per 

III 0.20 2 As per 

IV 0.14 3 Very suitable 

Source: Primary data (2025) 

4.3. Beach slope  

The results of the beach slope analysis at the location I (Namsua Beach) ranged from 

17-19.5%, or from the sloping to steep category. At location II (Namaseri Beach) ranges 

from 18-21.7%,  from sloping to steep, then at location III (Seu Beach), the slope ranges 

from 19.6-21.3%, which is a very sloping to steep category, while at location IV (Lawena 

Beach) ranges from 18.4-20.1% with a very sloping to steep category (Sahureka et al., 

2016). This tourist destination strongly encourages beach tourism activities, as shown by 

the results of the beach slope analysis, which placed Namsua and Namseri beaches in the 

appropriate category and Seu beach and Lawena beach in the very appropriate category. 

 

Table 7. Beach slope at the study site 

Location Coastal slope (%) Scores Suitability category 

I 17 - 19.5 2 As per 

II 18 - 21.7 2 As per 

III 19.6 - 21.3 3 Very suitable 

IV 18.4 - 20.1 3 Very suitable 

Source: Primary data (2025) 

4.4. Beach width 

The width of the beach was measured to see how much space tourists can use for 

tourist sites. From the last remaining ground vegetation to the lowest point of the low tide, 

the thickness of the shrubbery was measured (Dimara & Renyoet, 2020).  

Location I (Namsua Beach) has a beach width of 15m and a depth of 2m in addition 

to Location II (Namaseri Beach) having a beach width of 16m and a depth of 2m in addition 

to Location III (Seu Beach) and Location IV (Lawena Beach) have a beach width of 5 and 

11m, respectively. 
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Table 8. Beach width results 

Location Coastal width (metres) Scores Suitability category 

I 15 2 As per 

II 16 3 Very suitable 

III 5 1 Not suitable 

IV 11 2 As per 

Source: Primary data (2025) 

5. Depth of coastal waters 

The depth of the beach is ± 2m, as shown in Table (9). The results of measuring the 

depth of the beach at the four tourist sites show that it is included in the Very Suitable 

category for beach tourism. As for the width of the beach for 2 (two) locations including 

the appropriate category, namely location I (Namsua Beach) and location IV (Lawena 

Beach), then which is included in the Very Suitable category at location II (Nanseri Beach), 

and those at location III (Seu Beach) are included in the unsuitable category because the 

width of the beach is 5m (Hiariey et al., 2021). 

Table 9. Beach depth results 

Location Shore depth (metres) Scores Suitability Category 

I 3 3 Very suitable 

II 2 3 Very suitable 

III 2 3 Very suitable 

IV 2 3 Very suitable 

Source: Primary data (2025) 

5.1. Beach land cover  

Based on observations, the beach land cover can be seen in Table (10). The tourist 

sites are far from residential areas, so these 4 locations can be categorized as suitable for 

beach tourism. 

Table 10. Results of beach land cover observations 

Location Land cover Scores Suitability Category 

I Open Land 3 Very suitable 

II Open Land 3 Very suitable 

III Open Land 3 Very suitable 

IV Open Land 3 Very suitable 

Source: Primary data (2025) 

5.2. Harmful biota 
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Based on the observation results, no harmful biota was found, and included in the 

suitability category is very suitable with a score of 3, as seen in Table (11). 

Table. 11. Observation results of harmful biota 

Location Harmful biota Scores Suitability Category 

I None 3 Very suitable 

II None 3 Very suitable 

III None 3 Very suitable 

IV None 3 Very suitable 

Source: Primary data (2025) 

6. Fresh water availability  

Based on the measurements and observations, fresh water was available at the 

location I (Namsua Beach) at 0.40m from the beach. In other places, fresh water was not 

available. This is because the area remains natural, lacking the facilities and infrastructure 

to support tourism activities. 

Table 12. Results of freshwater availability measurement 

Location Freshwater availability (km) Scores Suitability category 

I 0.40 3 Very suitable 

II 2 2 Not suitable 

III 3 0 Very Unsuitable 

IV 0.1 3 Not suitable 

Source: Primary data (2025) 

Table 13. Recreation category beach tourism suitability index matrix (Modified 

from Yulianda) 

No. Parameters Weight Lok I Score Lok II Score Lok III Score Lok IV Score 

1 Beach type 

(Shape and 

Colour of 

sand) 

0.200 Semi-

closed, 

white 

sand 

3 Semi-

closed, 

white 

sand 

3 Semi-

closed, 

greyish-

white 

gravel 

2 Semi-

closed, 

white 

sand 

3 

2 Beach Width 

(m) 

0.200 15 2 16 3 5 1 11 2 

3 Beach 

Substrate 

0.170 Fine 

sand 

and 

slightly 

fine 

gravel 

3 Fine 

sand 

and 

slightly 

gravelly 

2 Fine 

gravel 

and 

sandy 

2 Slightly 

gravelly 

sand 

3 

4 Depth (m) 0.125 3 3 2 3 2 3 2 3 

5 Water 0.125 91% 3 91% 3 95% 3 93% 3 
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brightness 

(%) 

6 Coastal 

current 

velocity 

(m/s) 

0.080 0.18 2 0.18 2 0.20 2 0.14 3 

7 Coastal slope 

(%) 

0.080 17 - 

19,5 

2 18 - 

21.7 

2 19.6 - 

21.3 

3 18.4-

20.1 

3 

8 Coastal land 

cover 

0.010 Open 

land 

3 Open 

land 

3 Open 

land 

3 Open 

land 

3 

9 Harmful 

Biota 

0.005 None 3 None 3 None 3 None 3 

10 Freshwater 

Availability 

(km) 

0.005 0.40 3 2 2 3 0 0.1 3 

 Total Score   2.64  2.67  2.13  2.8 

Suitability Category   SS  SS  S   

Source: Prepared by the author (2025) 

The results of the suitability analysis at the research site indicate that: (I) Namsua 

Beach (2.64), (II) Namseri Beach (2.67), and (IV) Lawena Beach (2.8) fall into the "Very 

Suitable" category for beach tourism development within the context of marine ecosystems 

conservation. 

In contrast, (III) Seu Beach (2.13) falls into the "Suitable" category. The suitability 

of these beaches relies on the natural panorama of white sand beaches and the brightness 

of clear waters, characteristic of small island marine ecosystems (Widodo et al., 2023). 

The IKW analysis reveals varying beach types, from gravel to fine white sand, 

reflecting the diversity of marine ecosystems in the area. Location III (Seu Beach) features 

fine greyish-white pebbles and sand, highlighting the unique characteristics of each beach 

within the marine ecosystems. The study measured beach width to determine the area 

suitable for beach tourism activities within the marine ecosystems (Renjaan & Susanty, 

2020). The average beach width at the tourist locations ranged from 5-16 meters, 

influencing the suitability of the beach for various activities. 

With a width of 16 metres, Site II (Nanseri Beach) is classified as very suitable for 

beach tourism, offering ample space for swimming and sunbathing, while highlighting the 

beauty of the surrounding marine ecosystems. It is made more attractive by the beautiful 

view of the Barents Sea. 

Given their respective widths of 15 and 11 metres, Namsua Beach and Lawena Beach 

locations are also suitable for beach tourism, allowing swimming and sunbathing, while 

protecting marine ecosystems. 

In contrast, Location III (Seu Beach) has a smaller beach width of 5 meters, 

categorizing it as "Unsuitable" (Marwan & Anwar, 2020). However, visitors can 

appreciate the natural beauty of the beach, the attractive slopes and the magnificent scenery, 

which accentuates the unique charm of this marine ecosystem. The substrate of the beach 

in the marine ecosystem of the site is mainly fine sand and slightly gravel, while the 
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substrate of the beach at Seu is fine gravel and sandy. According to current literature, sand 

bottom material is most suitable for shallow water recreational tourism activities shallow 

water shallow water shallow water sailing. 

Beach tourism activities are perfect when sand substrates dominate a beach, 

compared to rocky beaches or those dominated by dead coral faults, which can interfere 

with visitor comfort (Hardjowigeno & Widiatmaka, 2007). The average water depth at 

the research location is between 2-3 meters, categorizing it as "Very Suitable" for beach 

recreational activities such as swimming and sunbathing within the marine ecosystems. 

Water depth is a determining factor in beach recreation, focusing on visitor safety 

and security (Preez & Plessis, 2024). Studies recommend water depths of 0-3 meters or 0-

5 meters for swimming and recreational activities. Safe swimming areas with shallow 

waters are essential for tourists, particularly in marine ecosystems where currents, waves, 

and sediment transport can impact water conditions. 

The water brightness parameter at each research location within the marine 

ecosystems obtained values between 91% and 95%, indicating excellent visibility ranging 

from 8-16 meters. This allows for clear visualization of the coastal waters' bottom, making 

the brightness levels very suitable for recreational tourism activities. 

According to Tampo et al. (2023), factors such as suspended solids, turbidity, 

weather conditions, and measurement time significantly influence water brightness in 

marine ecosystems. The surface current speed at depths of less than 2 meters ranged from 

0.14 to 0.18 meters per second, indicating slow currents. 

Location IV (Lawena Beach) falls into the "Very Suitable" category, while other 

locations, such as Namalatu Beach with a current speed of 0.21 m/s, have moderate current 

speeds (Fan et al., 2022). Current speed is crucial for tourist safety during activities like 

swimming and bathing in marine ecosystems, as strong currents can pose significant risks 

(Saraswati et al., 2023). 

The slope of the beach significantly affects safety during beach tourism activities 

within marine ecosystems. According to Arias et al. (2024), a flat to gentle slope is very 

suitable for beach tourism, and the slope at the research location ranges between 16.5% 

and 19%, falling within the suitable category. 

A beach slope of 3-30% is considered suitable for tourism activities, providing a safe 

and comfortable environment for visitors (Kinanti & Wagistina, 2025). The gentle slope 

at the research location is ideal for activities like swimming, playing in the sand, and 

enjoying the waves, enhancing the overall experience in the marine ecosystems. 

The beach land cover at the research location is open land dominated by coconut 

trees, which is suitable for recreation. The absence of dangerous biota, such as sea urchins 

and stingrays, further enhances the safety and appeal of the location for tourism activities 

within the marine ecosystems (Setiawan & Suryasih, 2016). 

Freshwater availability is also crucial, with locations I (Namsua Beach) and IV 

(Lawena Beach) having suitable distances of 0.40 and 0.1km, respectively (Putra et al. 
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2023). In contrast, locations II (Nanseri Beach) and III (Seu Beach) are more natural, with 

limited facilities and freshwater sources located 2-3km away, highlighting the need for 

further development to support tourism in these marine ecosystems. 

 

CONCLUSION 

 

Safety during beach tourism activities is strongly influenced by the slope of the beach 

in a dynamic and diverse marine ecosystem. The slope of the research site, which is 

between 16 and 19 per cent, is within the appropriate range for sustainable tourism 

development in marine ecosystems.  

The flat, gentle slope is said to be a major attraction for tourism thanks to the rampant 

vandalism of the beaches. The ideal slope for tourism is between 3 and 30 percent, offering 

guests a safe and comfortable environment in which to observe the marine environment.  

To add to the overall experience of a vibrant marine ecosystem, the gentle slope of 

the research site is ideal for swimming, sand-playing and watching the waves. The beach 

area of the study area is open and coconut trees dominate, which makes it ideal for 

recreational purposes and for preserving the nearby marine ecosystems.  

This location is safer and more attractive for tourism activities in marine ecosystems, 

as it is devoid of harmful organisms such as stingrays and sea turtles. Availability of fresh 

water is also crucial to promote tourism in the marine environment; sites I (Namsua Beach) 

and IV (Lawena Beach) are located respectively at 0-40 km and 0-1 km. Sites II (Nanseri 

Beach) and III (Seu Beach) are more undeveloped, with freshwater sources and few 

amenities within a distance of two or three kilometres. This highlights the need for further 

development to support sustainable tourism in these unique marine ecosystems. 
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