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Abstract. Wedi Ireng is one of the beaches in the southern part of Banyuwangi Regency, 

East Java. This tourism object attraction offers unique beach views in the bay area with 

white sand and black rocks on the other side. As social media develops and promotion of 

tourism objects with mass media, the number of people that came to the beach is 

increasing day by day. Increasing the number of tourist visits is a blessing as well as a 

challenge in realizing the development of sustainable tourism. It is necessary to study the 

potential and carrying capacity of the environment so that existing tourism activities do 

not disrupt the ecosystem and the comfort of tourists. The purpose of this study is to 

identify potential tourist attraction objects and identify the value of the carrying capacity 

of the Wedi Ireng tourism area. The method used is based on the guidelines of the 

Operational Area - Objects Analysis and Attractions of Natural Tourism by The General 

Directorate for Natural Conservation and Forest Protection (PHKA) (2003) and 

assessment of carrying capacity [1]. Data collection is done through field observations, 

surveys, literature studies, and interviews. The results showed that Wedi Ireng Beach had 

value 69,5 % it is means potential and deserve to be developed. Results of estimation of 

Carrying Capacity 454 people/ day. This value is still in the safe category because the 

number of tourist visits in Wedi Ireng Beach in one day ranges from 40-110 people per 

day. 
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1. Introduction

Along with the development of tourism promotion, especially in social media, foreign 

tourist arrivals to East Java have increased every year. The number of foreign tourists visiting 

East Java experienced an increase of 12.06% from the previous year [2]. One of the cities 

districts that is the tourism destination in East Java is Banyuwangi Regency. Banyuwangi 

Regency is located in the easternmost part of East Java Province or on the eastern end of Java 

Island. The land area consists of highlands in the form of mountains which are the area 

producing plantation products; and lowland with a variety of potential agricultural products 

and the area around the coastline that extends from north to south which is a producing area of 

various marine biota. Its territory consists of 10 islands [3]. The geographical conditions of 

Banyuwangi Regency as diverse as this allow Banyuwangi to have considerable tourism 

potential, including natural tourism, artificial tourism and cultural tourism. The location of the 
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existing tourist objects is spread in almost all districts in Banyuwangi Regency and make 

these tourism objects as assets for each region that needs to be developed.  

Since 2008 the tourism sector of Banyuwangi Regency has been designated as one of the 

leading sectors. The Banyuwangi Regency Government chooses the concept for tourism 

development, especially in ecotourism in the tourism sector development strategy or offers the 

nature as it is in the hope that it can target the nature, cultural, and adventure tourists segment. 

The strategy or concept of tourism development is considered very suitable and relevant if 

applied in Banyuwangi Regency, considering the characteristics of the area which has a large 

area of plantations and rice fields and supported by many coastal areas extending from north 

to south will make the concept or strategy run smoothly. The existence of tourist attraction 

objects which can increase the welfare of the community if it is managed properly. Tourism 

can be relied on to improve community welfare and national development [4]. 

Furthermore, nature-based tourism is proliferating among tourists, because of the 

increasing awareness of the importance of nature for human survival. Nature-based tourism is 

a tourism activity in which interactions and linkages between human activities and the natural 

environment occur both directly and indirectly[5]. The existing ecotourism development in 

Banyuwangi Regency is appropriate in supporting the concept of sustainable tourism. 

Sustainable tourism development has a fundamental principle to guarantee the fulfilment of 

the needs of the present generation without reducing the ability of future generations to meet 

their own needs [6]. The basic principles of Sustainable Tourism is optimization on utilizing 

environmental resources while maintaining the ecology and conservation, respect for cultural 

authenticity and communities and ensure the long term sustainability [7]. 

According to Pitana (2009) [8], Indonesia, as a country that has the wealth of natural 

resources, especially the coast, has become an alternative for foreign tourists to release their 

saturation of modern needs. During this time the object of natural tourism attraction based on 

Banyuwangi Regency which is popular among foreign tourists is Ijen Crater, even though 

Banyuwangi Regency's leading tourist destination is not only that. The region also offers 

many other tourist destinations such as beaches, traditional villages, natural and artificial 

landscape tours, as well as cultural tourism. Natural attractions in the form of beaches, 

especially many scattered in several districts along the south and east coasts of Banyuwangi 

Regency and have a long coastline reaching 175.8 km.   

Coastal development as ecotourism is an environment that provides the resources needed 

to provide benefits to inner satisfaction involving certain aesthetic values [9]. As an attempt to 

preserve the nature, sustainability activities in tourism sector is needed, which is called 

sustainability tourism. Sustainability tourism will balance the positive and negative impact on 

tourism activities [10]. 

Wedi Ireng is one of the beaches in the southern part of Banyuwangi Regency, East Java. 

This tourist attraction is located in Pancer Hamlet, Sumberagung Village, Pesanggaran 

Subdistrict, Banyuwangi Regency. This makes the Wedi Ireng beach an additional or 

alternative tourist destination for tourists who initially only intend to go to Red Island Beach 

or Mustika Beach only.  Wedi Ireng Beach is a beautiful small beach compared to other 

beaches around it, but this beach offers unique views in the bay area with white sand and 

black rocks on the other side. Increasing the number of tourist visits is a blessing as well as a 

challenge in realizing the development of sustainable tourism It is necessary to study about the 

potential and environmental carrying capacity, how to minimize disruption of the ecosystem 

and the tourism existing activities still comfort. The ability of the environment to support 

human life, other living creatures, and the balance of both is called the environmental carrying 

capacity. Environmental carrying capacity studies are very crucial to be conducted. These 



 

 

 

 

studies are preventive precaution measures to avoid environmental destruction [11]. The aims 

of this researchs are identifying potential tourist attractions, and calculating the carrying 

capacity of Wedi Ireng Beach tourism area towards tourism development.  

 

 

2. Research Method 
 

This research was conducted at Wedi Ireng Beach located in Pancer Hamlet, Sumberagung 

Village, Pesanggaran Subdistrict, Banyuwangi Regency. The location of this beach is in the 

south of Banyuwangi Regency, approximately 3 km from the Pulau Merah beach, or around 

65 Km from the centre of Banyuwangi City. Data collection techniques in this study include 

observation, measurement, field surveys and interviews of related stakeholders. This interview 

technique, in addition to a structured questionnaire, can also develop questions to explore 

information in more depth adjusted to interviews in the field [12].  

Furthermore, the data is processed using the Operational Area Analysis guidelines - 

Objects and Attractions of  Natural Tourism (ADO-ODTWA) The General Directorate for 

Natural Conservation and Forest Protection (PHKA) (2003) and assessement of Carrying 

Capacity [1]. ADO-ODTWA method have components that are assessed, namely 1) attraction 

of attractions, 2) accessibility, 3) socio-economic environment conditions, 4) accommodation, 

5) facilities and infrastructure, 6) availability of clean water. The number of values for each 

criterion can be calculated by the formula:  

   

 S = N x B………………………..………………………..(1) 

 

Information: 

S = Score a criterion 

N = The number of elements in the criteria 

B = value weight 

 

The results of the assessment of each element of each tourism object criterion are averaged 

so that the final assessment of the development of tourism objects is obtained and a 

comparison is made with the classification of development elements based on the weight 

value can be seen in Table 1. 

 

Table 1 Classification of Development Elements by Weight Value 

No Total Value Assessment of Element Potential 

1 

2 

3 

660 – 879 

480 – 659 

281 – 479 

Potential to be developed 

Potential is quite feasible to develop 

Potential is not feasible to develop 

 

Carrying Capacity is the maximum number of visitors who can physically be 

accommodated in the area provided at certain times without causing disturbance to nature and 

humans. The carrying capacity calculation uses the following formula [13]). 

 

DDK = K × Lp / Lt × Wt / Wp ………………………… (2) 

Keterangan :  

DDK = Regional carrying capacity (people / day) 



 

 

 

 

K = Ecological potential of visitors per unit area (people per m2) 

Lp = Area or length of area that can be utilized (m2) 

Lt = Unit area for certain categories (m2) 

Wt = Time provided by the area for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

Table 2. Ecological potential of visitors (K), area of activity (Lt), time of visit (Wp) and 

time provided by attractions (Wt) 

No Kind of Activities K (∑ 

visitor) 

Unit area 

(Lt) 

Time needed 

Wp (hours) 

Total time of 

1 day 

Wt (hours) 

1. Diving 2 2000 m2 2 8 

2. Snorkeling 1 500 m2 3 6 

3. Seagrass Tourism 1 250 m2 2 4 

4. Mangrove tourism 1 50 m2 2 8 

5. Recreation 1 50 m2 3 6 

6. Sport Tourism 1 50 m2 2 4 

 

 

3. Results and Discussion 
 

3.1 Analysis of Potential Objects of Tourist Attraction (ODTWA) 

 
Data analysis used guidelines for the Analysis of Natural Tourism Objects and Interest 

Areas (ADO-ODTWA) The General Directorate for Natural Conservation and Forest 

Protection [1]. Components assessed were 1) Attraction attraction, 2) Accessibility, 3) Socio-

economic environmental conditions, 4) Accommodation, 5) Facilities and infrastructure, 6) 

Availability of clean water. Objects and attractions that have been assessed are then analyzed 

according to the 2003 ADO-ODTWA scoring criteria in accordance with the values specified 

for each criterion. The number of values for each criterion is calculated by the formula S = N 

x B. 

 

Table 3. Results of Assessment of Wedi Ireng Beach Development Elements 

 

No Criteria Quality Value Score 
Score 

Max 

Index 

(%) 
Information 

1. Atractiveness 6 140 840 1080 77,78 Feasible 

2. Accesssibility 5 65 325 700 46,42 Not feasible 

3. 
Conditions Around the 

Area 
5 125 625 900 69,44 feasible 

4. Accomodation 3 15 45 90 50 Not feasible 

5. 
Facilities & 

Infrastructure 
3 80 240 300 80 Feasible 

6. 

Availability of Clean 

Water 

 

6 140 840 900 93,33 Feasible 



 

 

 

 

 Eligibility   2705 3970 69,5 

Potential 

and Decent 

to 

developed 

 

According to the table, the result of the assessment of Wedi Ireng Beach development 

elements as a whole the feasibility level of Wedi Ireng beach has a value of 695 which means 

it is potential and feasible to be developed as tourist attraction object. Scores for attractiveness 

get 840 with a feasibility index value of 77.78% which means the power of dance on this 

beach is worthy to be developed with consideration of the diversity and uniqueness of the 

resources owned. Accessibility on this beach has a score of 325 with a feasibility value of 

46.42% which means it is not feasible to develop. Conditions around the area get a score of 

625 and a feasibility index of 69.44% which means it is worthy to be developed. The 

accommodation element gets a score of 45 with a feasibility value of 50%, which means it is 

not feasible to develop. Facilities and infrastructure have a score of 240 with a feasibility 

value of 80%, meaning that it is feasible to develop as well as the element of availability of 

clean water that gets a score of 840 with a feasibility value of 93.33%. 

 

Explanation of the elements in this study will be described as follows: 

 

a. Attractiveness 

Tourist objects and attractions are all things that have a uniqueness, beauty, and value in 

the form of diversity of natural wealth, culture, and man-made products that are the target or 

destination of tourist visits [14]. The natural beauty of Wedi Ireng Beach has a value of 30 in 

the sense that fulfilling all sub-elements, namely on this beach, has a loose view and a variety 

of views in the form of growing forests in the hills surrounding the beach, there are several 

small islands, and white sand mixed with black sand colors with clear blue water. The colour 

harmony between white sand and blue sea water makes this beach unique when compared to 

some beaches which are also located on the same line and some gazebo buildings made of 

bamboo add to the natural impression. 

The uniqueness and abundance of natural resources that stand out on this beach include 

clear blue water and sand that has unique white sand mixed with black sand. In addition, the 

small islands in front of the beach are unique to be enjoyed by tourists. Various kinds of forest 

plants that surround the beach area can also be used to shelter and add to the naturalness of 

this beach. Variations in activities that tourists can do include diving and swimming, but this 

beach does not provide services or equipment for these activities so further development is 

needed.  

The location of Wedi Ireng Beach is 20 or moderate. This beach is protected from 

household waste and factory pollution because it is far from residential areas and the absence 

of industry in the coastal area, besides that the noise level caused by motorized vehicles is 

almost non-existent which adds to the comfort of tourists. This coastal area security has a 

moderate value where there are no dangerous sites, thefts and fires. But there are some wild 

animals in the forest and there are dangerous currents in a 100 m people to the beach is 

increase radius from the shoreline 

 

b. Accessibility 

Accessibility is assessed from the condition and distance of the road from the centre of the 

district or city. High accessibility can be created with the availability of infrastructure (road 



 

 

 

 

network) which good and supported by the availability of facilities or facilities to make a 

move. 

This high accessibility can also be measured based on the distance of locations to city 

centers .  

public services that are spatially identical to the city center.The distance from Wedi Ireng 

Beach from the district centre is ± 75 km with a travel time of 2-2.5 "with Mustika Beach 

destination point being the access to Wedi Ireng. The type of road is a width of more than 3 

meters asphalt but when it enters Pancer Hamlet the road conditions are damaged because 

there are gold mining activities in the area. Until this research was carried out the main access 

that could be passed by motorbikes and tourist cars was not yet available to go directly to 

Wedi Ireng Beach 

There are two routes that can be taken by tourists to go to Wedi Ireng Beach, the first is 

walking through the forest with ± 30 minutes travel time and for tourists who have never 

crossed the route, they need the help of a local guide so as not to get lost. The second route 

can use a boat provided by local fishermen with a travel time of ± 15 minutes and a fee of IDR 

50,000  person commuting. Unfortunately, the boat unprovided adequate facilities such as the 

lack of life vest considering the path to the Wedi Ireng beach have quite large waves and coral 

rocks scattered on the edge of the island. Therefore it is necessary to develop to increase the 

standard of boat by ensuring the safety of tourists, besides that the main route needs to be built 

to make it easier for tourists to reach these attractions. 

 

c. Conditions Around the Area 

The results of the assessment indicate that the conditions around the Wedi Ireng Beach 

area have a high enough score of 625 with a feasibility index to be developed. This coastal 

area has fertile land evidenced by the many types of trees that can grow around the coast, but 

the visitors' space has a low value with an area of less than 30 ha while the highest value for a 

tourist area is more than 50 ha. This is because the shape of the beach is a bay bordered by 

hills and rocks, and behind the beach is directly connected to the forest, reducing the space for 

visitors, in contrast to other beaches such as Mustika Beach which has a longer coastline and 

land use around the coast wider. The response of the community to the development of Wedi 

Ireng Beach tourism object has a value of 20 which means it is quite supportive. The results of 

interviews with business actors in the field explained that the surrounding community agreed 

with the development of these tourism objects, but the differences in interests and objectives 

of the community with Perhutani as the responsible party of the area made the conflict which 

caused this beach to not develop. 

 

d. Accomodation 

Accommodation is an important element in tourism to support the needs of tourists who 

want to stay longer. Accommodation is calculated in a radius of 15 km from the object with 

regard to the number of rooms in the available lodging or hotel. The location of Wedi Ireng 

Beach which is included in a row of beaches in Pesanggaran District where there are other 

tourism objects that have been developed so that many people provide places to stay such as 

homestays and hotels. However, from the field data the number of available rooms is still low, 

namely 30-50 rooms, so it still needs to be added because in the assessment of development an 

element has a high value if a tourist object has more than 100 rooms.  

 

 

 



 

 

 

 

e. Facilities and Infrastructure 

Adequate facilities and infrastructure will add to the advantages of a tourist attraction. The 

facilities and infrastructure available at Wedi Ireng Beach with a radius of 5-15 km have 

several sub-elements that fulfill such as public toilets, rest areas, and food/drink shops. 

However, other service facilities such as public transportation, health facilities such as 

hospitals and health centres, electricity networks do not yet exist because the main access to 

the beach is not yet available, as well as places of worship and parking areas. These facilities 

can be found at Mustika Beach, which is located on the east side of the Wedi Ireng beach.  

 

f. Availability of Clean Water 

The availability of clean water at Wedi Ireng Beach has a high enough value because it 

meets several sub-elements, including the volume of water, the distance of water sources with 

the location of objects 0-1 km and easy to obtain. Besides that, the taste of water is also 

tasteless so it is suitable for consumption and availability throughout the year. The use of 

water is not optimal, the facts found in the field, one of which is used for bath and washing 

purposes, but only using jerry cans taken from the nearest well by the manager there and the 

conditions of the toilets are also not feasible and not clean enough. 

 

Figure 1. Wedi Ireng Beach 

 

 

 
 

 



 

 

 

 

3.2 Regional Carrying Capacity Analysis 

 

Carrying capacity is a basic concept that is developed for the management of a natural and 

sustainable environment, through a measure of its ability. It is necessary to study about the 

potential and environmental carrying capacity,  so do not cause disruption the ecosystem and 

the tourism existing activities still comfort. Given the level of vulnerability and limited space 

for visitors, it is necessary to determine the carrying capacity of the region. The concept of 

carrying capacity is expected to be able to minimize or prevent damage to natural resources 

and the environment from the utilization efforts carried out. The Efforts to manage natural 

resources and environment in a sustainable manner can be carried out while paying attention 

to the welfare of the resource user community [15].  

The natural environment, biologically diverse habitats, and indigenous culture of 

destination places are the key attractions for the tourists, and often they help create mass 

tourism. But tourism saturation ultimately causes damage to these key assets for tourism, and 

finally eventual loss of revenues arising from a collapse in tourism arrivals becomes 

permanent. To avoid this, tourism carrying capacity is often found to be discussed, homestays, 

calculated, and also implemented in a tourist destination, as every destination has its carrying 

capacity, beyond which it should not be developed and used for tourism activities [16].  

The results of the calculation of the area (polygon) of the Wedi Ireng beach area using the 

GIS Arc can be seen that the area of the coast that can be used for beach recreation or sports 

tourism is 7,561 m2. According to the table of ecological potential and time prediction [13]), it 

is known that the ecological potential of visitors (K) unit area for beach recreation or sports 

tourism is 50 m2 (Lt). Based on the results of interviews with visitors to the Wedi Ireng beach 

tourism object, it is known that the average time spent by visitors is 3 hours (Wp). The length 

of time the area provides for travelling in 1 day is 9 hours (Wt).  The results of calculations 

using the formula get the Regional Carrying Capacity (DDK) value of 454 people/day. This 

value is still in the safe category because the number of tourist visits in Wedi Ireng Beach in 

one day ranges from 40-110 people per day. So, for now, there are no serious problems that 

can later occur for damage to nature or the environment because the beach is still able to 

accommodate the number of tourists there. 

 

 

4. Conclusion 

 
The environmental carrying capacity in the area is not constant but dynamic, so the ability 

of a system can be increased or decreased. Sustainable development strategy tourism is 

necessary for the management of natural resources sustainability [17]. Wedi Ireng Beach as a 

whole has a feasibility level of 695 which means it is potential and feasible to be developed as 

tourism attraction object. Some things that support the development of Wedi Ireng beach 

tourism include the attraction and conditions around the coast in the form of bays with white 

sand, as well as many shady Ketapang trees found around the beach. The results of 

calculations using the carrying capacity formula according to Yulianda (2007)[13] , Carrying 

Capacity  estimation of Wedi Ireng beach for tourism is 454 people per day, while the 

calculation of the value is still in the safe category because the number of tourist visits in 

Wedi Ireng Beach in one day ranged between 40-110 people every day. So for now there are 

no serious problems that can later occur for damage to nature or the environment because the 

beach is still able to accommodate the number of tourists there.  
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