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Abstract.
Mass tourism is profitable for businesses and managers of tourist attractions. However,
there are negative impacts, including environmental damage and the emergence of
visitor dissatisfaction. As a destination, Banyuwangi has a fairly high level of tourist
visits. Cacalan Beach is one of the tourist attractions in Banyuwangi which has a high
number of visits. Cacalan Beach has various activities. Based on these problems, it is
necessary to analyze the carrying capacity of the Cacalan Beach environment. This
study uses the environmental carrying capacity method in the form of physical, real,
managerial, and effective carrying capacity to produce the maximum value of the
capacity or carrying capacity of Cacalan Beach. The results showed that the physical
carrying capacity of recreational activities was 1.731 people, 220 people for canoe, and
80 people for camping. Considering environmental factors, a real carrying capacity of
213 people was obtained for recreational activities. Moreover, by looking at the number
of existing managers, a managerial carrying capacity value of 85% was obtained which
resulted in an effective carrying capacity of 181 people. This value is smaller than the
average number of visitors to Cacalan Beach.

Keywords: effective carrying capacity, physical carrying capacity, Cacalan Beach

1. Introduction

Post-pandemic recovery is a great opportunity for the tourism sector to increase people’s

enthusiasm for traveling to a tourist attraction. The pandemic recovery period is being

used by tourist attraction managers to compete to attract the attention of visitors so

that the number of tourist visits to a tourist attraction can increase rapidly. This situation

is a positive thing that can increase economic activity in tourist attractions and provide

motivation for managers to continue developing their tourist attractions. In the world of

tourism, this condition is known as mass tourism.

Mass tourism is indeed a profitable thing for business actors and tourist attraction

managers. However, when a mass tourism phenomenon occurs, the negative impact

that can be caused is environmental damage and the emergence of visitor or tourist
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dissatisfaction. Apart from that, mass tourism can cause traffic jams, accumulation of

rubbish, destruction of facilities and tourist attractions as a result of the actions of tourists

who cannot be controlled. The phenomenon ofmass tourism is in contrast to the concept

of sustainable tourism which is the goal for every tourist attraction management.

As a tourist destination, Banyuwangi has a fairly high level of tourist visits. Banyuwangi

has various tourist attractions in the form of beaches, waterfalls, mountains, national

parks and so on. Cacalan Beach is one of the tourist attractions in Banyuwangi which

has quite a high number of visits. Cacalan Beach is located in Klatak Village, Kalipuro

District, Banyuwangi Regency. Cacalan Beach is located in the city center, has safe

waves and has various rides such as canoeing, horse riding, karaoke, photo spots,

sunset spots and is equipped with an open meeting hall and a choice of food stalls [1].

The Cacalan Beach manager said that the number of visitors to Cacalan Beach was

around 150 to 250 people on Monday to Friday and around 1000 people on Saturday

and Sunday.

This beneficial phenomenon must be anticipated for its negative impacts. In order to

realize sustainable tourism, not only from an economic perspective, the management

of Cacalan Beach and the Banyuwangi Regency Government must have guidelines

regarding the carrying capacity of Cacalan Beach so that it continues to provide satis-

faction to tourists while also paying attention to the environmental aspects of Cacalan

Beach. Biophysical aspects of the environment in tourist areas or environmental carrying

capacity are still often neglected [2].

Environmental carrying capacity is divided into four aspects, namely physical carrying

capacity, real carrying capacity, management carrying capacity and effective carrying

capacity [3]. Therefore, a study was made regarding the carrying capacity of Cacalan

Beach. In this way, a value is obtained which states the maximum number of tourists or

visitors who can visit Cacalan Beach while still getting satisfaction and paying attention

to environmental factors.

Research related to carrying capacity has been carried out by several researchers,

such as research conducted by Herlambang et al. [3] entitled the carrying capacity of

the Tirta Nirwana Songgoriti tourism environment. Apart from that, research related to

carrying capacity has also been carried out by Akliyah and Umar [4] with the title

analysis of the carrying capacity of coastal tourist areas throughout Alor Regency

in supporting sustainable tourism as well as research conducted by Ihwanuddin [5]

entitled Analysis of the Carrying Capacity of the Dalegan Beach Tourism Area, Panceng
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District, Gresik Regency. International research related to the carrying capacity of tourist

attractions has also been carried out by Sharma [6]. The similarity with this research

is regarding the carrying capacity of tourist attractions. The difference between this

research and the three studies is that there are activities added to the physical carrying

capacity analysis. In the Cifuentes method, the analysis of physical carrying capacity

is limited to recreational activities. Meanwhile, in this research, the analysis of physical

carrying capacity is not only for recreational activities but also for canoeing and camping

activities.

2. Research Methods

The analytical method used in this research uses the environmental carrying capacity

method which is divided into four analyses, namely physical carrying capacity analysis,

real carrying capacity analysis, management carrying capacity analysis and effective

carrying capacity analysis.

Calculation of the physical carrying capacity of tourism using a formula

𝑃𝐶𝐶=𝐴× 1𝐵×𝑅 (1)

where

𝐴= area of tourist attraction

𝐵= The area needed by tourists to travel while remaining satisfied

𝑅𝑓= Rotation factor, namely the comparison of the opening hours of a tourist attrac-

tion with the average length of tourist visit

The PCC value indicates the maximum number of visitors who can physically visit a

tourist attraction and still feel satisfied [7]. Calculation of real carrying capacity using the

formula

𝑅𝐶𝐶=𝑃𝐶𝐶×𝐶𝑓 1×𝐶𝑓 2×⋯×𝐶𝑓 𝑛 (2)

The RCC value shows the capacity of tourists by considering the physical and biophys-

ical factors of the environment at the tourist attraction [8]. Calculation of management

carrying capacity using a formula
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𝑀𝐶=𝑅𝑛𝑅𝑡 ×100% (3)

𝑅𝑛 is the number of active management who works every day

𝑅𝑡 is the number of management officers available.

The MC value shows the management capacity involved in managing tourist attrac-

tions [9]. Calculation of effective bearing capacity using the formula

𝐸𝐶𝐶=𝑅𝐶𝐶×𝑀𝐶 (4)

Where

𝐸𝐶𝐶= effective carrying capacity

𝑅𝐶𝐶= real carrying capacity

𝑀𝐶= management carrying capacity.

The ECC value shows the maximum number of tourists so that the tourist area can

accommodate tourists while still paying attention to tourist satisfaction and environmen-

tal factors of tourist attractions [9].

3. Result and Discussion

There are four carrying capacities analyzed, namely physical, real, management and

effective carrying capacity.

3.1. Physical Carrying Capacity (PCC)

Cacalan Beach is located in the Sukowidi neighborhood, Klatak sub-district, Kalipuro

sub-district, Banyuwangi regencywith a beach area of around 15,000𝑚2. Cacalan Beach

opens from 06.00 WIB to 21.00 WIB every day. Based on the manager’s information, it

was found that on average each tourist or visitor takes around 2 hours to visit Cacalan

Beach. Based on Cifuentes Theory [8] states that the area needed for tourists or visitors

to travel is around 65 𝑚2. Hence it is obtained

𝑃𝐶𝐶 = 15000 × 1
65 × 15 ∶ 2 = 1.730, 77 ≈ 1.731
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So we get a physical carrying capacity of 1,731 which states the maximum number of

visitors or tourists who can visit Cacalan Beach every day and still get satisfaction.

Cacalan Beach has some distinctive and famous attraction, namely canoe and a

camping area. To be more specific in determining the maximum number of visitors at

each attraction, we apply the physical carrying capacity formula to each attraction. For

canoe,

𝑃𝐶𝐶= 3000× 1
500×11 ∶ 0.3 = 220

So the maximum number of visitors who can play canoe and still get satisfaction is

220 people. For camping,

𝑃𝐶𝐶= 2000× 1
25×24 ∶ 24 = 80

So the maximum number of visitors who can camp and still get satisfaction is 80

people. For the next calculation of carrying capacity, the physical carrying capacity

calculated is for recreational activities.

3.2. Real Carrying Capacity (RCC)

In real carrying capacity, the factors that are taken into account are not only the

area of the tourist attraction and the operating hours of the tourist attraction, but

also taking into account environmental biophysical factors. There are four factors that

constitute environmental biophysical factors, namely flora diversity, fauna diversity,

slope, sensitivity to soil erosion and rainfall. The following are the types and amounts

of flora at Cacalan Beach.

The following are the types and numbers of fauna at Cacalan Beach

Based on the results of the Simpson diversity index calculation, it was found that

the correction factor value for flora was 0.22201541. As for the results of calculating

the fauna diversity index, it was found that the correction factor value for fauna was

0.762187872. Apart from the correction factor value for flora and fauna diversity, other

factors that are considered in real carrying capacity are slope, sensitivity to soil erosion

and rainfall.

For the slope factor, Parwati et al. [10] stated that the Cacalan Beach area has a slope

of 0-3%. This results in a Mn value of 20 in accordance with the Decree of the Minister
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Table 1: Calculation of flora diversity.

No. Flora Number(𝑛𝑖) 𝑛𝑖/𝑁 (𝑛𝑖/𝑁)2

1 Trembesi 8 0.03125 0.000976563

2 Cemara 95 0.37109375 0.137710571

3 Waru 47 0.18359375 0.033706665

4 Bakau 25 0.09765625 0.009536743

5 Damar 44 0.171875 0.029541016

6 Ketapang 4 0.015625 0.000244141

7 Bringin 1 0.00390625 0.000015288

8 Pole 7 0.02734375 0.000747681

9 Kelapa 25 0.09765625 0.009536743

N 256 1 0.22201541

Table 2: Calculation of fauna diversity.

No. Fauna Number(𝑛𝑖) 𝑛𝑖/𝑁 (𝑛𝑖/𝑁)2

1 Merpati 25 0.86206896 0.743162901

2 Kucing 4 0.13793103 0.01902497

N 29 1 0.762187872

of Agriculture Number 837 of 1980 concerning criteria and procedures for determining

protected forests. Thus it is obtained that the Mt value is 100 which results in the

correction factor value for slope being 1-0.2=0.8.

Based on Decree of the Minister of Agriculture Number 837 of 1980 concerning

criteria and procedures for determining protected forests, Beach sand soil is a type

of regosol soil that has a score of 75 or the highest and is a very sensitive soil type

classification. Thus, the correction factor value for soil sensitivity is obtained, namely 1

[11].

Based on data from the Central Statistics Agency, it was found that during 2011 to

2018 there were 41 dry months and 63 wet months, resulting in a rainfall index value of

0.651. Herlambang et al. [3] stated that 0.651 was determined as the Mn of the rainfall

correction factor. For the Mt value, the rainfall factor is 7, which is the highest value in the

Schmidt-Ferguson classification [3]. Based on the correction factor formula, the value

of the rainfall correction factor is 1-0,092971=0,907029. Thus, the real carrying capacity

value is

𝑅𝐶𝐶= 1731×0.22201541×0.762187872×0.8 × 1 × 0.907 = 212, 53≈213
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So we get a real carrying capacity of 213 which states the maximum number of

visitors or tourists who can visit Cacalan Beach every day while still getting satisfaction

and paying attention to environmental factors.

3.3. Management Carrying Capacity (MCC)

At Cacalan Beach, there are 35 management people involved in managing the tourist

attraction. Every day, an average of 30 people are actively working. Therefore, it is

obtained

𝑀𝐶 = 30
35 × 100% = 85%

It shows that the management carrying capacity at Cacalan Beach is 85%. The greater

the value of management’s carrying capacity, the greater the expectations of services

provided to tourists or visitors. In managing tourist attractions, the management part is

very important in developing a tourist attraction. Management will determine marketing

strategies, arrange financing, supervise tourists or visitors. Increasing management

capacity is really needed by management for better management of tourist attractions.

3.4. Effective Carrying Capacity (ECC)

Effective carrying capacity is a combination of real carrying capacity and management

carrying capacity, so that it is the maximum number of tourists or visitors so that the

tourist attraction area can accommodate tourists [3].

𝐸𝐶𝐶=𝑅𝐶𝐶×𝑀𝐶= 213 × 85% = 181, 05≈181

So an effective carrying capacity of 181 is obtained, which states themaximum number

of visitors or tourists who can visit Cacalan Beach every day while still getting satisfac-

tion, paying attention to environmental factors and paying attention to the number of

managers.

Looking at data on the number of visitors to Cacalan Beach, it is found that in 2022 the

number of visitors to Cacalan Beach will be 151,622 people, which means the average

number of visitors per day will be 415 people. In the period January 2023 to May 2023,

the average number of visitors to Cacalan Beach each month was 12,182 people, which

means the average number of visitors per day was 406 people.
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In the range of 400, this value is far below the physical carrying capacity value

obtained, namely 1,731 people. By paying attention to the large area of Cacalan Beach

provided for attractions or attraction for visitors and the length of time visitors can relax,

the 400 visitors who visit Cacalan Beach every day can still be considered satisfied or

satisfied. However, when looking at the environmental factors of Cacalan Beach and

the management’s ability to handle Cacalan Beach, the 400 visitors who visit every day

are considered to exceed the maximum capacity which is the effective carrying capacity

value of 181 people.

This is a reminder for managers to be able to formulate policies so that Cacalan Beach

meets environmental carrying capacity aspects to support sustainable Banyuwangi

tourism. Policies that managers can take include increasing the size of the visitor area,

increasing the number of similar flora or fauna which is still small compared to other

types and limiting the number of visitors.

4. Conclusion

Based on the results explained above, it can be concluded that the physical carrying

capacity at Cacalan Beach Banyuwangi is 1,731 which states the maximum number of

visitors or tourists who can visit Cacalan Beach every day and still get satisfaction. The

real carrying capacity at Cacalan Beach Banyuwangi is 213 which states the maximum

number of visitors or tourists who can visit Cacalan Beach every day while still getting

satisfaction and paying attention to environmental factors. The management carrying

capacity at Cacalan Beach Banyuwangi is 85%, so that the effective supporting capacity

at Cacalan Beach Banyuwangi is 181 is obtained, which states the maximum number

of visitors or tourists who can visit Cacalan Beach every day while still getting satisfac-

tion, paying attention to environmental factors and paying attention to the number of

managers.
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