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Abstract: This study aimed to: (1) identify the condition of the Bedul Banyuwangi mangrove forest area for sustainable 

ecotourism; (2) evaluate the fitness of the Bedul Banyuwangi mangrove forest for sustainable ecotourism; (3) evaluate 

collaboration between the community and the management of Alas Purwo National Park in conserving Bedul mangrove forest 

areas; and (4) design a management strategy for the Bedul mangrove forest for developing sustainable ecotourism. This 

research is a descriptive analytic study with a survey technique constructed using a remote sensing approach and a 

Geographic Information System (GIS). Landsat and Quickbird satellite imagery are used to identify temporal changes in 

mangrove forests and temperature over the last decade. Quickbird remote sensing data are used to evaluate the current land 

use associated with community activities in mangrove areas and government policies related to the presence of mangrove 

forests. The results showed that: 1) the condition of the Bedul Banyuwangi mangrove area from 1995-2022 was in a stable 

state. ; 2) the fitness of the Bedul Banyuwangi mangrove forest for sustainable ecotourism is included in the S2 category or 

following with the Bedul mangrove ecotourism fitness index; 3) the collaborative management of the Bedul mangrove 

ecotourism between the community (fishing community, local government) and the management of Alas Purwo National Park 

is continuing good to maintain the condition of the mangroves and provide economic benefits to the community in a 

sustainable manner; 4) the management strategy implemented is to maintain the quality and quantity of Bedul mangroves and 

supporting facilities in a sustainable manner. This research can be used as a reference for future research into sustainable 

ecotourism, as well as for the government to create policies that support sustainable ecotourism.  
 

Key words: management strategy, sustainable ecotourism, mangrove forest 

 
*  *  *  *  *  *  

 

INTRODUCTION              

Mangrove forests are one of the characteristics of coastal biodiversity in Indonesia as an archipelagic country. 

Mangroves grow along muddy coastlines, particularly in areas with large river channels and deltas with continuous flow of 

sediment transported from higher elevations (Eddy et al., 2021; Kathiresan, 2021; Sumarmi et al., 2023). With 17.500 

islands and 95.181 km of coastline, Indonesia is estimated to have the world's largest mangrove forest at 3,2 billion 

hectares (DasGupta and Shaw, 2014; Eddy et al., 2021; Kusmana, 2014). This area correlates with the coastal ecosystem in 

preventing coastal erosion, providing habitat for various species, ensuring the quality of marine products, protecting coastal 

communities from extreme weather, and storing carbon for climate change mitigation (Hochard et al., 2019; Lovelock and 
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Reef, 2020; Wang and Gu, 2021). According to the explanation of mangrove forests' ecological role, this purpose is to 

ensure that coastal communities, sea creatures, and other organisms can adjust to a variety of threats from the environment 

(Biswas and Biswas, 2020; DasGupta and Shaw, 2014; Leal Filho et al., 2022). The economic significance of mangrove 

ecosystems is influenced by a deeper awareness of ecosystems and the availability of relevant mangrove conservation 

training (Getzner and Islam, 2020). This correlation of economic opportunities is an adaptive measure to prevent the 

community from picking land degradation, illegal logging, and marine life exploitation as reasons for economic 

sustainability (Aye et al., 2019). Environmental circulation and the economic value of mangrove ecosystems are also 

acknowledged as contributing to the social welfare of the community, such as food security, air circulation, a conservation 

mindset, and natural risk barriers (Aye et al., 2019; Vo et al., 2012). Mangrove ecosystems have the potential to be used as 

potential marine ecotourism areas to support the development of an area that can enhance the economic conditions of the 

local community while ensuring the sustainability of its natural resources (Marasabessy et al., 2018; Sumarmi et al., 2023). 

Ecotourism objectives are achieved by focusing on the interconnected importance of fundamental components  (Sumarmi 

et al., 2023). These elements include a comprehension of tourists, the minimization of negative impacts, local community 

participation, local community welfare, and ecotourism sustainability (Kete, 2016; Sumarmi et al., 2020). Regarding the first-

mentioned elements, tourists' knowledge of mangrove tourism objects or destinations is enhanced by providing them with 

relevant experience and education (Arinta et al., 2023; Sumarmi et al., 2020). Second, the developed mangrove ecotourism 

reduces the negative impacts on environmental and cultural sustainability (Fattah et al., 2023). Third, community participation 

in mangrove ecotourism management and implementation. Fourth, the welfare of local communities, such as increasing 

economic income to make mangrove ecotourism profitable, and fifth, ecotourism that is sustainable. Based on this 

explanation, it is crucial to develop mangrove ecotourism. The advantages of mangroves are closely linked to their 

sustainability in a particular area located on the eastern tip of Java Island, Indonesia. The Bedul Mangrove Ecotourism area, 

located in Banyuwangi Regency, is renowned for its comprehensive mangrove biodiversity in Indonesia. The area has 24 

distinct species and spans across 2.300 ha (Sumarmi et al., 2022). The Bedul mangrove forest's emphasis on environmental 

education and conservation aligns with the ecotourism paradigm, which was established in 2007 and formally launched for 

visitors in 2009. The annual escalation in tourist entry has resulted in the temporary shutdown of the Bedul mangrove 

ecotourism. The previously mentioned event can be attributed to the exceeding of the carrying capacity of the Bedul mangrove 

ecotourism by an increase of tourists, as well as certain cases of mangrove plant problems (interview, 2022).  

The Bedul Mangrove Ecotourism environment's significant potential resulted in a dispute over ownership. The lack of 

balance in the management of this area can be attributed to the conflict over ownership and distribution of utilization rights 

(Kurniawati et al., 2020; Sumarmi et al., 2022). Prior studies have similarly determined that the unregulated utilization of 

mangrove ecosystems has led to diminished functionality and inter-user disputes, particularly within the territorial limits of 

Indonesia (Eddy et al., 2021). Furthermore, the evaluation of the sustainability of mangrove forests typically places 

emphasis on biological and ecological factors, such that the appraisal of their utilization in the context of interdisciplinary 

cooperation between economics and social sciences is made explicit (Aye et al., 2019; Fattah et al., 2023). The observed 

decline in the carrying capacity of mangrove ecosystems is frequently attributed to anthropogenic drivers (Eddy et al., 

2021; Friess et al., 2019; Rudianto et al., 2020; Worthington et al., 2020). The Bedul Mangrove Ecotourism is also subject 

to anthropogenic impacts. The location in question is designated as a conservation area and is safeguarded by the Alas 

Purwo National Park. It serves as a tourist destination, thereby requiring a collaborative effort towards comprehending the 

ecosystem and achieving shared objectives (Sumarmi et al., 2020). This study is essential for the local community. 
Similar to the previously mentioned description of Bedul Mangrove Ecotourism, numerous studies have been conducted 

with a focus on the physical state of the mangrove area, the variety of mangrove species, and mangrove nurseries. 

Furthermore, prior academic investigations related to the Multitemporal Analysis of Mangrove Degradation in the Bedul 

Banyuwangi mangrove ecotourism area employed Sentinental 2A Imagery (Parela, 2020). Research has been conducted on 

the Mangrove Tourism Development Strategy in the Bedul areas. However, there is a lack of academic research on the 

collaborative efforts between the community and the Alas Purwo National Park Management in managing the Bedul 

Banyuwangi mangrove forest (Saifullah and Harahap, 2013). In 2022, a survey conducted by researchers revealed that 

facilities suffered considerable damage as a result of inadequate maintenance. This is very concerning because there is a 

chance that ecotourism chances will fail because of insufficient cooperation, understanding, and carrying capacity efforts, 

which could result in environmental destruction (Purwanti et al., 2021; Sumarmi et al., 2020).  

The research process started by analyzing, identifying, and measuring the extent of changes in mangrove forest cover 

during the period of 1995-2022, to assess the collaboration and resilience of Mangrove Ecotourism in managing various 

issues. We are conducting 4 aims of research in this study, which consist of: (1) identifying the condition of the Bedul 

Banyuwangi mangrove forest area for sustainable ecotourism; (2) evaluating the fitness of the Bedul Banyuwangi 

mangrove forest for sustainable ecotourism; (3) evaluating collaboration between the community and the management of 

Alas Purwo National Park in conserving Bedul mangrove forest areas; and (4) designing a management strategy for the 

Bedul mangrove forest for developing sustainable ecotourism. The utilization of remote sensing presents a financially 

efficient method and valuable outcomes, particularly in the reconstruction of shifts in mangrove coverage. 

 

LITERATURE REVIEW 

Management of sustainable mangrove forests must be in line with sustainable development objectives that meet 

ecological, economic, and social dimensions. Particularly, alternative research indicates the existence of five main 
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dimensions: economy, society, ecology, technology, infrastructure, and law and institutions. According to Tjahjono et al., 

(2022), the five dimensions of mangrove ecotourism can be generated into three main strategic steps: 1) enhancing the 

quality of mangrove ecotourism products by the utilization of ecological characteristics and local wisdom; 2) enhancing the 

quality of human resources to effectively manage and produce competitive ecotourism products; and 3) promoting the 

development and construction of the main and additional mangrove ecotourism infrastructure using eco-friendly 

technology (Tjahjono et al., 2022). Moreover, the study from Arifanti et al. (2022) found that enhancing mangrove forest 

strategy and management requires the following: 1) improving the use and value of mangrove forests; 2) integrating 

protection management for mangrove ecosystems; 3) enhancing political commitment and law enforcement; 4) engaging 

all relevant stakeholders (particularly coastal communities); and 5) promoting research and innovation (Arifanti et al., 

2022). The previously stated recommendations emphasize the importance of prioritizing sustainable networking among 

diverse stakeholders, including local government, community members, and managers.  

One of the most significant challenges associated with these recommendations is establishing fair collabora tion 

between management and the community. Cross-sectoral and multi-stakeholder participatory relationships have emerged 

as fundamental approaches to mangrove management in several nations, including Mexico, Ghana, and Brazil (Bryan -

Brown et al., 2020). Challenges in the manager and the community relationship arise from issues such as land 

expansion, ownership conflicts, elite participation, unfair benefit distribution, community capacity limitations, divergent 

objectives, and the limited amount of time available for ecosystem development and preservation (Song et al., 2021).  

Recent studies have further validated similar challenges, which include the following: 1) divergent perceptions 

regarding the importance and benefits of mangrove ecosystems; 2) the urgency of rehabilitation actions; 3) poor local 

participation; 4) the majority of low-income households residing in nearby to mangrove ecosystems; 5) the utilization of 

undeveloped sustainable mangrove ecosystems; and 6) rapid population expansion and economic demands that require 

land use changes. These socioeconomic issues serve as an indication that mangrove forest management strategies require 

improvement; moreover, increasing sustainable community participation is the most important concern.  

It is essential that the participation of local communities in the management of mangrove forests ensures positive 

collaboration. This finding corresponds with previous research that establish the following factors affect local participation: 1) 

the presence of enough funding sources, 2) the effectiveness of law enforcement, 3) the transparency of financial management, 

4) fair distribution of profits, 5) annual income level, and 7) whether an individual's livelihood is directly dependent on 

mangrove forests (Thuy et al., 2019). Further study indicates that fishermen have a significantly higher level of perception 

than other areas of society, suggesting that they perceive and experience the advantages of mangroves more extensively 

(Firdaus et al., 2021). Therefore, additional initiatives are required to ensure that the advantages experienced by the broader 

local community extend outside the fishing community. Previous research has suggested that in order to foster stronger 

collaborative trust and increase community access to resources, more cooperation is necessary (Valenzuela et al., 2020). 

Direct observation reveals that the research location, located in the Bedul Banyuwangi Mangrove in East Java, is 

known for its dense population. Additionally, the area is located within the Alas Purwo National Park area, which 

classifies as a protected area. The existence of mandatory regulations in a protected area serves to encourage the 

implementation of sustainable development principles including ecological, economic, social, infra structure/technology, 

and legal aspects, as suggested by previous studies (Tjahjono et al., 2022). In addition, this research is grounded in the 

recognition that unidirectional communication and collaboration pose a significant challenge, as demonstrated i n 

previous research (Arifanti et al., 2022; Song et al., 2021). Therefore, current study aims to determine the current extent 

of mangrove resources, assess the effectiveness of current development models, examine the community and the 

manager collaboration in Alas Purwo National Park, and develop long-term development recommendations. 
 

MATERIALS AND METHODS 

Research Location 

The research is conducted in Sumberasri Village, Purwoharjo District, Banyuwangi Regency, East Java. The 

researchers selected this location based on geographical studies and physical conditions available in the surrounding 

area. Previous research has indicated a significant increase in the phenomenon under investigation, which was then 

decreased as a result of excessive burden. However, the area that received a significant surge then had a substantial 

decline in 2018, resulting in a complete collapse during the COVID-19 pandemic. The selection of this area was based 

on the wide variety of mangrove species and its status as the most complex area in East Java.  
 

Research Design 

This study used field surveys, Geographic Information Systems (GIS), remote sensing techniques, and analytical 

descriptive research with a survey method. Remote sensing data in the form of Landsat and Quickbird satellite images are 

used to identify changes in the temporal extent of mangrove forests and temperature over the last 10 years. The utilization 

of Quickbird remote sensing data is applied for the evaluation of current land use. 
 

Data Collecting 

Data is collected using primary data and secondary data. The data that is directly obtained in the field is referred to as 

primary data. The collection of primary data was achieved through the implementation of field surveys, which involved 

various methods such as observations, field measurements, documentation, and interviews. A field survey was conducted to 

assess the potential of mangrove ecotourism in Bedul, Banyuwangi Regency. The survey focused on measuring physical 
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parameters such as height (m) and the diversity of mangrove plant species present in the area. Furthermore, interviews were 

conducted to determine the level of collaboration between the community and the Alas Purwo National Park management in 

preserving the Bedul mangrove forest. The research used secondary data obtained from remote sensing data, specifically 

Landsat and Quickbird satellite imagery, to observe the temporal changes in mangrove forests and temperature over a decade. 

The aim is to conduct a quantitative descriptive analysis to assess the condition of mangrove forest areas and their potential for 

sustainable ecotourism development. This research aimed to evaluate the fit of mangrove forests for the development of 

sustainable ecotourism by analyzing data obtained from field measurements. The tabulation of interview data was 

conducted to analyze the level of collaboration between the community and the Alas Purwo National Park management. 

Mangrove forest management strategies for sustainable ecotourism are determined based on image analysis data, field data 

analysis, and analysis results from interviews. For details on the research location, it is shown in the following Figure 1. 
 

 

 
Figure 1. Research Location Map (Source: Author, 2022) 

 

Data Analysis 

This research involves a four-stage analysis process, which includes data 

collection, reduction, categorization, and drawing conclusions. The formula 

for assessing the fit of mangrove ecotourism is based on the fitness index 

for coastal and marine tourism (Yulianda, 2007). The process of calculating 

scores and weights involves the evaluation of various parameters such as 

mangrove thickness, density, species, biota, tides, area characteristics, and 

accessibility. The fitness categories can be seen in the following Table 1.  

 Table 1. Categories of land use for  

coastal ecotourism (Source: Yulianda, 2007) 
 

Category Index 

S1 (Highy Fit) >500 

S2 (Fit) >200-500 

S3 (Moderate) >50-200 

N (Not Fit) <50 
 

 

Description: IKW: Tourism Fitness Index; Ni: Parameter score to I (weight x score); 

                   N max: Max score from tourism category 

 

RESULTS AND DISCUSSION 

The Condition of Bedul Mangrove Forest Area for Ecotourism 

The condition of the mangroves in Bedul can be classified as ‘fit’ category. This is evidenced from several 

measurement variables, including mangrove type, density, area, and thickness. There are 27 species of mangroves with a 

density of 28 trees per 100 m2 and a thickness of approximately 306 m. The implementation of the ecotourism concept in 

the Bedul mangroves is also regarded as highly successful. Observations and interviews indicate that the environmental 

conditions in the mangroves of Bedul qualify as clean. Bedul mangrove ecotourism also includes a number of support 

amenities such as restrooms, religious sites, and food stalls. The condition of the Bedul mangrove area for ecotourism over 

the past decade is shown in the table 2 and for time-series mapping is shown in Appendix 1 - 2. 
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Table 2. The Transformation of Bedul Mangrove Areas from 1995-2022 

(Source: Analysis Data Spatial Time Series Citra Landsat dan Quickbird; Author, 2022) 
 

  
Year 1995 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
1
9
9
5
 

High-density Vegetation 1342.75 186.48 
   

1529.23 

Low-density Vegetation 75.35 8441.41 11.52 493.02 2.75 9024.05 

Mangrove 
 

330.27 906.96 9.66 2.39 1249.28 

Non-vegetation 6.65 2647.60 0.18 2572.72 10.10 5237.24 

Water 3.90 77.11 31.02 50.17 11722.95 11885.15 

Total Cover (ha) 1428.65 11682.86 949.68 3125.57 11738.19 28924.96 

  
                                                                               Year 2000 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
2
0
0
0
 

High-density Vegetation 1262.72 80.48 
 

1.95 1.60 1346.75 

Low-density Vegetation 257.39 4917.90 26.06 334.18 7.89 5543.42 

Mangrove 0.71 145.46 1213.92 57.17 137.83 1555.08 

Non-vegetation 5.76 3849.89 5.05 4821.70 48.57 8730.97 

Water 
 

6.47 0.18 12.32 11686.70 11705.67 

Total Cover (ha) 1526.58 8999.85 1245.21 5227.32 11882.49 28881.44 

  
                                                                              Year 2005 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
2
0
0
5
 

High-density Vegetation 1274.77 180.04 2.66 8.42 1.86 1467.75 

Low-density Vegetation 72.24 5017.50 117.36 2882.37 9.22 8098.68 

Mangrove 0.09 42.90 1370.54 9.04 9.31 1431.88 

Non-vegetation 
 

298.82 37.31 5789.48 16.75 6142.37 

Water 
 

4.17 27.21 41.66 11668.62 11741.65 

Total Cover (ha) 1347.10 5543.42 1555.08 8730.97 11705.75 28882.33 

  
                                                                              Year 2010 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
2
0
1
0
 

High-density Vegetation 1400.73 154.57 0.09 1.60 1.60 1558.58 

Low-density Vegetation 61.52 5751.81 21.54 1710.63 12.85 7558.36 

Mangrove 0.53 154.23 1400.32 28.98 81.63 1665.70 

Non-vegetation 4.61 2033.46 7.62 4391.14 48.22 6485.05 

Water 0.35 4.61 2.30 10.02 11597.35 11614.64 

Total Cover (ha) 1467.74 8098.69 1431.88 6142.37 11741.65 28882.32 

  
                                                                              Year 2015 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
2
0
1
5
 

High-density Vegetation 1331.50 53.36 
 

0.62 
 

1385.48 

Low-density Vegetation 220.44 5798.31 35.37 2109.59 2.04 8165.74 

Mangrove 0.18 107.52 1583.27 39.00 12.41 1742.37 

Non-vegetation 
 

1578.08 7.36 4272.64 7.36 5865.43 

Water 6.47 21.09 39.71 63.20 11592.83 11723.30 

Total Cover (ha) 1558.58 7558.36 1665.70 6485.05 11614.64 28882.32 

  
                                                                              Year 2020 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
2
0
2
0
 

High-density Vegetation 1301.98 502.41 
 

1.15 2.75 1808.29 

Low-density Vegetation 72.51 7009.07 29.52 2456.55 24.20 9591.85 

Mangrove 
 

123.30 1703.99 44.41 85.89 1957.58 

Non-vegetation 10.11 529.72 8.24 3361.63 35.45 3945.15 

Water 
 

1.24 0.62 1.68 11575.03 11578.57 

Total Cover (ha) 1383.71 8165.74 1742.37 5865.43 11723.31 28880.56 

  
                                                                              Year 2022 

 
Land Cover High-density Vegetation Low-density Vegetation Mangrove Non-vegetation Water Total Cover (ha) 

Y
ea

r 
2
0
2
2
 

High-density Vegetation 1326.98 483.00 
  

1.60 1811.57 

Low-density Vegetation 88.11 8155.49 1.60 1350.63 16.84 9612.67 

Mangrove 0.80 767.26 947.46 116.29 134.28 1966.09 

Non-vegetation 11.88 2264.26 0.27 1647.83 30.04 3954.28 

Water 
 

12.85 0.35 10.81 11555.44 11579.46 

Total Cover (ha) 1426.88 11682.86 949.68 3125.57 11738.19 28923.19 

 

According to the figure of the mangrove area map and the table regarding the condition of the mangrove area above, the 

condition of the Bedul Banyuwangi mangroves from 1995 to 2022 is stable. The table presented indicates the existence of 

five distinct classifications of land cover, which include high density vegetation, low density vegetation, mangrove, non-

vegetation, and water. The stability of land cover within the high-density vegetation or low-density categories between the 

years 1995 and 2022 has been classified as stable (Figure 2). The graphical representation above indicated a reduction in 

changes related to land cover of high-density vegetation during the years 2000 and 2005, followed by a significant increase 

in 2010. Although not significantly, there have been new changes from 2015 to 2022. The second classification of land 
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cover is related to areas characterized by sparse vegetation or low-density vegetation. The low-density vegetation category 

exhibits a wider range of land cover in comparison to the high-density vegetation category. Changes in the land area 

occupied by low density vegetation are also categorized as stable. Figure 3 showed the number of changes in land area. 
 

   
 

       Figure 2. High-Density Vegetation (Ha) (Data Analysis, 2022)     Figure 3. Low-Density Vegetation (Ha) (Data Analysis, 2022) 
 

The amount of area covered by high-density vegetation increased in 1995 at 8441.41. The amount recorded in the year 

2000 showed a decrease in comparison to the prior year, which had a value of 4917.90. The previous figure represented the 

minimum extent of low-density vegetation land cover in the area. Between 2005 and 2022, there has been a significant rise 

in land cover. It is projected that in 2022, the land area characterized by low density vegetation will reach a value of 8000, 

specifically 8155.49. The primary commodity in Bedul Mangrove is the mangrove land cover, which is indicated as the 

third parameter. The period spanning from 1995 to 2020 showed a consistent growth in the expanse of mangrove surfaces. 

The current year of 2020 exhibits optimal conditions for mangrove growth and development. The mangrove land area, as 

shown in the figure, measures 1703.99 ha. The comparison of mangrove land cover can be seen in Figure 4. 
 

   
 

        Figure 4. Mangrove Land Cover (Ha) (Data Analysis, 2022)       Figure 5. Non-Vegetation Land Cover (Ha) (Data Analysis, 2022) 

 

According to the data presented in Graph 3, there is an expected decrease in the extent of mangrove land in the year 2022. 

The Bedul Banyuwangi mangrove area is expected to extend 947.46 hectares by the year 2022. The reduction in the expanse 

of mangrove land can be attributed to a swift escalation in tourist activity. The Bedul Mangrove ecotourism location 

experienced ecological harm due to an increase of tourists that surpassed the carrying capacity, resulting in damage to multiple 

mangrove plants. The fourth parameter related to land cover includes non-vegetation areas that lack vegetation growth. The 

non-vegetation area exhibited a rise from 2572.72 in 1995 to 4821.7 in 2000. In 2005, the area experienced a significant 

expansion, reaching a high figure of 5789.48, which was the highest recorded in the past seven years. It is expected that the 

extent of non-vegetation land cover will exhibit a decrease from 2010 to 2022. The land area numbers can be seen in Figure 5. 
 

   
 

      Figure 6. Water Area (Ha) (Data Analysis, 2022)            Figure 7. All Mangrove Area (Ha) (Data Analysis, 2022) 
 

The non-vegetation land cover area was recorded as 4391.14 ha in the year 2010. The previous metric exhibited a 

persistent decrease in the years 2015, 2020, and 2022. In the year 2022, the minimum number recorded for non-vegetated 

land areas was 1647.83. The category of non-vegetation land cover includes the part of land that is occupied by built-up 

structures. The Bedul Banyuwangi mangrove area may contain built-up land in the form of residential areas and roads. 

The reduction in land cover area suggests a transition from non-vegetated regions to areas with little vegetation.  
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The fifth parameter refers to the measurement of the expanse of water or water-based solution. The water area included 

a total of 11722.95 ha in the year 1995. It is expected that the water land cover will experience a persistent decline from 

2000 to 2022. It is anticipated that by the year 2022, the total area of water land cover will have reached a value of 

11555.44 ha. The observed reduction in the extent of water cover can be attributed to a shift in land use practices, in which 

areas previously occupied by water have been converted to low density vegetation. Changes in land cover can be seen in 

Figure 6. The analysis of the five land cover parameters in the Bedul Banyuwangi Mangrove revealed that the overall 

condition of the mangrove area has exhibited minor fluctuations, indicating a stable state. The utilization of stable 

mangrove areas for ecotourism purposes is a possible possibility (Figure 7). The mangrove ecosystem in Bedul has the 

potential to be sustainably developed for the benefit of both the environment and the local communities. The guiding principle 

of ecotourism is to mitigate negative impacts by prioritizing ecological balance and financial stability (Salam et al., 2000).  
 

Table 3. The Fitness Index for Bedul Mangrove Ecotourism 
 

No. Parameter Observation Result Weight Score Total Classification 

Observation Point 1: Jogging Track Entrance (50UTM-L 0199058 9049499) 

1. Mangrove height (m) 310 30 3 90 S2 

2. Mangrove density (100 m2) 16 20 4 80 S1 

3. Mangrove type 5 20 3 60 S2 

4. Biodiversity Fish, crabs, birds 10 2 20 S3 

5. Tidal waves (m) <1 10 4 40 S1 

6. Area Characteristics 
Natural, small islands, riverside estuary, existing tourist 

destinations, endangered species, and flat areas 
5 4 20 S1 

7. Accessibility 
Land and sea transport routes, entrance route, near to 

villages, built infrastructures 
5 4 20 S1 

Total 330 S2 (Fit) 

Observation Point 2: Mangrove Planting (50UTM-L 0199014 9049514) 

1. Mangrove height (m) 310 30 3 90 S2 

2. Mangrove density (100 m2) 28 20 4 80 S1 

3. Mangrove type 2 20 2 40 S3 

4. Biodiversity Fish, crabs, birds 10 2 20 S3 

5. Tidal waves (m) <1 10 4 40 S1 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility 
Land and sea transport routes, entrance route, near to 

villages, coastal access road using motor boats 
5 4 20 S1 

Total 310 S2 (Fit) 

Observation Point 3: Bedul Pier (50UTM-L 0199670 9048938) 

1. Mangrove height (m) 310 30 3 90 S2 

2. Mangrove density (100 m2) 26 20 4 80 S1 

3. Mangrove type 3 20 3 60 S2 

4. Biodiversity Fish, crabs, birds 10 2 20 S3 

5. Tidal waves (m) <1 10 4 40 S1 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility 
Land and sea transport routes, entrance route, near to 

villages, built infrastructures 
5 4 20 S1 

Total 330 S2 (Fit) 

Observation Point 4: Kempeng Road-South (50UTM-L 0200232 9048506) 

1. Mangrove height (m) 266 30 3 90 S2 

2. Mangrove density (100 m2) 24 20 4 80 S2 

3. Mangrove type 3 20 3 60 S2 

4. Biodiversity Fish, crabs, birds, prawns, monkeys 10 4 40 S1 

5. Tidal waves (m) <1 10 4 40 S1 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility Coastal access road using motor boats 5 1 5 S3 

Total 335 S2 (Fit) 

Observation Point 5: Kere Estuary (50UTM-L 0200872 9048274) 

1. Mangrove height (m) 455 30 3 90 S2 

2. Mangrove density (100 m2) 18 20 4 80 S1 

3. Mangrove type 3 20 3 60 S2 

4. Biodiversity Fish, crabs, birds 10 3 30 S2 

5. Tidal waves (m) 1 10 4 40 S1 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility Coastal access road using motor boats dan canoes 5 2 10 S3 

Total 330 S2 (Fit) 
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Observation Point 6: Canoe Spot (50UTM-L 0200974 9048375) 

1. Mangrove height (m) 416 30 3 90 S2 

2. Mangrove density (100 m2) 16 20 4 80 S1 

3. Mangrove type 3 20 3 60 S2 

4. Biodiversity Fish and crabs 10 2 20 S3 

5. Tidal waves (m) 1,2 10 2 20 S2 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility Coastal access road using motor boats dan canoes 5 2 10 S3 

Total 300 S2 (Fit) 

Observation Point 7: Kere Pier (50UTM-L 0201039 9048087) 

1. Mangrove height (m) 288 30 3 90 S2 

2. Mangrove density (100 m2) 27 20 4 80 S1 

3. Mangrove type 3 20 3 60 S2 

4. Biodiversity Fish, crabs, birds, prawns, monkeys 10 4 40 S1 

5. Tidal waves (m) <1 10 4 40 S1 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility Coastal access road using motor boats 5 1 5 S3 

Total 335 S2 (Fit) 

Observation Point 8: Tender (50UTM-L   0199858 9048790) 

1. Mangrove height (m) 313 30 3 90 S2 

2. Mangrove density (100 m2) 24 20 4 80 S1 

3. Mangrove type 3 20 3 60 S2 

4. Biodiversity Fish, crabs, birds, prawns, monkeys 10 4 40 S1 

5. Tidal waves (m) <1 10 4 40 S1 

6. Area Characteristics 
Natural, riverside estuary, existing tourist destinations, 

endangered species, and flat areas 
5 4 20 S1 

7. Accessibility Coastal access road using motor boats 5 1 5 S3 

Total 335 S2 (Fit) 
 

The Fitness of Bedul Mangrove Forest for Ecotourism 

Researchers obtained observation point sources for the data collection using the grid method at a di stance of 400 m 

each. This conclusion is based on a significant area with very similar physical conditions. Furthermore, the measurement 

process modifies the locations or points by taking into consideration how the area is used to support the various 

economic activities indicated by the names of the points. Regarding the selection of the Bedul mangrove ecotourism 

fitness index, this research modified it based on growth outcomes based on Yulianda (2007) research. The research 

classified the variables for determining the potential of mangrove ecotourism according to mangrove thickness, density, 

mangrove species, biota, tides, area characteristics, and accessibility. The fitness index of Bedul mangrove ecotourism in 

Banyuwangi Regency can be seen in the Table 3. According to Table 3, there are 8 observation locations that showed 

mangroves have a density of 28 trees per 100 m2 and a thickness varying from 266-455 m2.  

The Bedul Mangrove Ecotourism Fitness Index placed the mangrove's thickness in the S2 category. There are 27 

different species of mangroves in this area. The mangrove vegetation that surrounds the river demonstrated the existence 

of different vegetation types. Fish, crabs, shrimp, and monkeys represent the majority of the fauna in Bedul's forest 

ecotourism. Fishermen used these ecosystems resources to grow them, then they sell them for economic gain. In 

conclusion, Figure 8 showed the mangrove ecotourism fitness index based on the previous table, which corresponded to 

the 'fit' category. Further, the entrance to the Segara Anakan area is shown in Figure 9.  
 

 
Figure 8. Mangrove Ecotourism Fitness Index  

(source: Data Analysis, 2022) 

 
 

Figure 9. The Entrance of Bedul Mangrove Ecotourism (Source: Author, 2022) 
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The Collaboration between the Community and the Management of Alas Purwo National Park in Conserving 

Mangrove Forest Areas  

The Bedul mangrove forest is a destination for environmental education and conservation  (Sumarmi et al., 2023). The 

Bedul mangrove ecotourism was founded in 2007 and introduced to the public in 2009. The Bedul mangrove ecotourism 

has been temporarily closed due to the rapid rise in the number of tourists every year. The number of tourists exceeded the 

capacity of the Bedul mangrove ecotourism, resulting in some damage to mangrove plants (interview, 2022). The tourist 

and cultural attractions of Bedul Mangrove Ecotourism contributed to the increase in visitors. 

Mangrove ecotourism in Bedul covers approximately 4.000 ha, 30 ha of which are used for mangrove conservation. 

Mangroves are spread along the Segara Anakan estuary in Bedul. In addition to conservation and environmental balance, 

mangroves serve as a habitat for a variety of animals and provide for the needs of local communities. Fishermen use Segara 

Anakan, which is located in the Bedul mangrove ecotourism area, to catch fish.  

Three piers exist in the Segara Anakan mangrove Bedul, each serving a different function. The main or middle pier 

serves as a port for tourist boats along the Segara Anakan, as well as a docks for fishing boats. The second pier is utilized 

for mangrove protection along the jogging trail. Observations indicate that this second pier is already in bad condition, so it 

must be repaired. The third pier is the resort pier, which is managed by Alas Purwo National Park along with the Forestry 

Police patrol boat parking lot. This pier serves as an access point to Mageran Beach. The placement of the three piers 

demonstrates mutual care and support between the community, in this case the fishing community, and the management of 

Alas Purwo National Park. The community is highly concerned about the condition of the mangrove forest because they 

recognize that it is a breeding ground for fish and crabs, which are their primary source of income. And the management of 

the National Park is extremely concerned with the maintenance of this mangrove forest area. Management of Bedul 

mangrove ecotourism is a collaborative effort between the community (fishing community, local administration) and the 

management of Alas Purwo National Park. This collaboration is effective in maintaining the welfare of the mangroves and 

the economic benefits to the local community. The condition of the Segara Anakan area and the pier is shown in Figure 10. 
 

  
 

  
 

Figure 10. The condition of the main pier, Segara Anakan for fishing,  

esort and boat parking area for forestry police patrols (A – D) (Source: Author, 2022) 
 

Mangrove Forest Management Strategy for Sustainable Ecotourism Development 

The implementation of the ecotourism concept in the Bedul mangroves is also considered to be highly successful. 

Observations and interviews indicate that the environmental conditions in the mangroves of Bedul qualify as clean. 

Efforts to enhance the economy of the community surrounding the Bedul mangrove ecotourism have included the 

installation of food stands (Sumarmi et al., 2021). Managers and business actors in Bedul mangrove ecotourism are 

A 

C D 

B 
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committed to: 1) maintaining the quality and quantity of Bedul mangroves in a sustainable manner, 2) increasing 

collaboration between the community and Alas Purwo National Park management in preserving mangrove forests, 2) 

improving the economy and welfare by empowering local communities, 3) making Bedul mangrove ecotourism for 

environmental education, with mangrove seedling and planting programs, 4) equipping and maintaining the quality of 

supporting facilities such as toilets, religious sites, and food stalls.  The image showed that the mangrove ecosystem on 

the Bedul beach is still sustainable; the roots and dense vegetation are strong enough to resist sea waves. Sustainable 

mangrove environments support local populations' needs both economically and ecologically. Mangroves help keep the 

coastline thick and sturdy so that it can endure waves and defend against erosion, tsunamis, hurricanes, and storms 

(Fitriah et al., 2013; Joandani et al., 2019). The protection of coastal habitats like coral reefs and the prevention of 

seawater from getting into land cannot be separated from this issue (Sumarmi et al., 2021). Figure 11 shows the 

condition of the Segara Anakan Mangrove Area and the conservation activities performed by researchers. 
 

  
 

  
 

Figure 11. The Condition of the Bedul Mangrove Forest as conservation for birds, fish, crab,  

monkeys and others, as well as education and mangrove preservation activities (A – D) (Source: Author, 2022) 

 

Mangrove preservation results from the growth of ecotourism, which encourages understanding and activities that 

protect the ecosystem. Ecotourism management at Bedul Beach is closely linked to community groups that are aware of 

tourism issues and are supportive of it. This is followed by community empowerment initiatives and conservation efforts 

through the planting of mangroves, as seen in the image above (Purwanti et al., 2021). Understanding ecological behaviour 

in the management of natural resources in local communities requires a thorough investigation of the growth of ecotourism 

potential (Henri and Ardiawati, 2020). The image above depicts community and visitor involvement in mangrove 

conservation on Bedul beach as a type of ecotourism management (Kurniawati et al., 2020; Purwanti et al., 2021). 

The potential for biodiversity that is still quite diverse draws visitors to the area, and the development of Bedul 

mangrove ecotourism creates employment, boosting the local community's economy. Bedul Beach mangrove ecotourism is 

environmentally sustainable. The potential of mangroves offers residents of mangrove areas chances for welfare. Mangrove 

ecotourism management seeks to protect mangroves while having financial advantages (Hakim et al., 2017). The success of 

Bedul's mangrove tourist operations can be attributed to its foundation in sustainability. This is so that management can 

take into consideration cultural, social, economic, and environmental factors (Purwanti et al., 2021; Sumarmi et al., 2021). 

 

CONCLUSION 

This study found that the status of the Bedul Banyuwangi mangrove area between 1995 and 2022 remained stable. 

The Bedul mangrove forest's potential for sustainable ecotourism is classified under the S2 category, as per ecotourism 

fitness index for the Bedul mangrove. The successful management of the Bedul mangrove ecotourism involved a 

A B 

C D 
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collaborative effort between the local community (including the fishing community and local government) and the Alas 

Purwo National Park management. This partnership aimed to ensure the preservation of the mangroves and the sustainable 

economic benefits for the community. The implementation of the management strategy involved the sustainable 

maintenance of both the quality and quantity of the Bedul mangroves, as well as the supporting facilities. This study 

offered guidance for the formulation of a mangrove forest management plan aimed at ensuring the sustainable future of the 

Bedul mangrove ecotourism. The recommendations for ensuring the sustainability of ecotourism required careful 

consideration of the involvement of local communities, ecotourism managers, and governmental entities in a 

collaborative effort to establish ecotourism practices that are both environmentally and financially sustainable.  
 

  
 

  
 

  
 

Appendix 1. Mangrove Mapping Time-Series (1995 – 2020) 
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Appendix 2. Mangrove Mapping Time-Series 2022 
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