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Abstract. Ecotourism functions as ecosystem protectors because they are able 

to protect biological habitats. The development of the city of Surabaya is ex-

pected to synergize with the existence and sustainability of mangrove forests, in 

order to maintain the preservation of mangrove forests are necessary through 

the management of ecotourism in the Mangrove Area. In realizing the success 

of ecotourism management in the Mangrove Area, environmental analysis and 

policy evaluation are carried out using the DPSIR (Driving Force, Pressure, 

State, Impact, Response) method approach. This research aims to formulate a 

Priority Strategy for Sustainable Management in the Gunung Anyar Mangrove 

Ecotourism Area Based on Community Based Tourism (CBT). Gunung Anyar 

Mangrove Ecotourism has various types of tourist attractions including jogging 

tracks, boat tours, viewing towers, gazebos, and several selfie spots. However, 

the availability of these tourist attractions needs to be given innovation in its 

management in order to increase public interest in visiting. To achieve this goal, 

the following steps are needed: (1) Analyzing environmental, economic and so-

cial factors in tourism management in the Gunung Anyar Mangrove Ecotourism 

Area using the DPSIR approach and (2) selecting indicators that influence tour-

ism management in the Mangrove Ecotourism Area Gunung Anyar uses de-

scriptive quantitative analysis and SWOT analysis. Research in producing sus-

tainable management strategy directions for each factor, namely on environ-

mental factors that need to expand mangrove seeding, on economic factors that 

require service trade activity facilities for community of local residents, and on 

social factors to expand employment opportunities that are prioritised for local 

residents. Based on the result of this research, recommended strategies for man-

aging these indicators include:1) Regular and sustainable mangrove planting ac-

tivity program; 2) Providing public transportation on routes to the Gunung An-

yar Mangrove Ecotourism area; 3) Promotion of the potential tourist attraction 

of the Gunung Anyar Mangrove ecotourism area and processed mangrove 

products; and 4) Training in labor-intensive programs related to mangrove con-

servation.  
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1 Introduction 

The development and growth of cities through development policies oriented towards 

economic growth spur environmental problems by decreasing environmental quality 

due to pollution from waste disposal produced by the industrial sector. The rapid con-

version of land functions, especially the function of mangrove areas as life support, is 

threatened with sustainability due to the decreasing carrying capacity of land in sup-

porting people's lives in urban areas, so it is necessary to increase the portion of suffi-

cient green open space. 

One of the mangrove ecosystems that are threatened and need to be protected in 

Indonesia are those on small islands. This is because small islands have limited carry-

ing capacity and resources so that if they are disturbed or damaged it will be difficult 

to repair. It is feared that developing tourism tends towards mass tourism to have a 

negative impact on the surrounding ecosystem [1]. Therefore, good ecosystem man-

agement is needed through ecotourism programs. Mangrove forests provide quite high 

potential performance if managed as ecotourism Good [2]. This is because mangrove 

forests directly provide benefits to the community and the government and involve 

culture and the environment [3]. Mangroves have many direct benefits to human life, 

ranging from ecological benefits to being a source of food and medicine [4]. Apart 

from that, mangroves have socio-cultural functions, namely as conservation, educa-

tion and ecotourism areas [5]. 

As an ecosystem found in coastal areas which is a transition between land and sea 

(marine) ecosystems, mangrove forests are clearly influenced by processes that occur 

on land and sea; including waste pollution, coastal development and all other natural 

and anthropogenic processes that have the potential to reduce the health and sustaina-

bility of mangroves. Based on Minister of Home Affairs regulation number 1 of 2007 

concerning the arrangement of green open space in urban areas, it is stated that green 

open space in urban areas is part of the open space of an urban area which is filled 

with plants and vegetation to support ecological, social, cultural, economic benefits. 

and aesthetics [6]. The objectives of green open space in urban areas are to maintain 

harmony and balance in the urban environmental ecosystem, to create a balance be-

tween the natural environment and the artificial environment in urban areas, to im-

prove the quality of the urban environment which is healthy, beautiful, clean and 

comfortable and one of its functions that needs attention, especially in urban areas, is 

securing the existence of protected urban areas. 

Ecotourism has the function of protecting the ecosystem, providing environmental 

education to the community to preserve nature, protect and maintain the existence of 

nature, complete with the surrounding environment. As a nature conservation activity 

that involves material community participation. This community participation will be 

used to maintain biodiversity and develop biodiversity in ecotourism areas. Ecotour-

ism activities will indirectly require the work of local communities to maintain and 

develop biodiversity and potential. Thus, this recreational activity plays a very im-

portant role in empowering the local community's economy. 

It is hoped that the rapid development of the city of Surabaya will be synergistic 

with the existence and preservation of mangrove forests. In order to organize spatial 
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and regional planning and maintain the carrying capacity of the environment, the 

Surabaya City Regional Regulation Number 12 of 2014 concerning the Surabaya City 

Regional Spatial Plan for 2014-2034, which regulates the City Spatial Pattern [7]. 

One of them is a protected area in the form of a mangrove area on the east coast of 

Surabaya. The coastal border area which is forested with mangroves has been desig-

nated as a protected area in the form of a Nature Conservation Area which is integrat-

ed with ecotourism and science activities. As a Nature Conservation Area, the preser-

vation of mangrove forests is something that absolutely must be maintained and/or 

improved. One of the real efforts to preserve mangrove forests is through monitoring 

the status of mangrove forests in accordance with statutory provisions and carrying 

out sustainable management of mangrove conservation areas. In managing mangrove 

ecotourism, various aspects must be considered, especially environmental, economic 

and social aspects. The aim of this research is to analyze environmental, economic 

and social aspects in tourism management in the Gunung Anyar Mangrove Ecotour-

ism Area, identify indicators that influence tourism management in the Gunung Anyar 

Mangrove Ecotourism Area, and formulate sustainable management strategies in the 

Gunung Anyar Mangrove Ecotourism Area. 

The DPSIR (Driving Force, Pressure, State, Impact, Response) analysis process in 

this research assumes that social, economic and environmental conditions are inter-

connected, so it is necessary to analyze each of these aspects in terms of management. 

tourism in the Gunung Anyar mangrove Ecotourism Area. The results of the DPSIR 

analysis of environmental, economic and social aspects will produce indicators which 

are then identified using SWOT analysis (Strength, Weakness, Opportunities, Threat 

with an external factor approach (EFAS) and internal factors (IFAS) to look for indi-

cators that influence tourism management in the Gunung Anyar mangrove Ecotour-

ism Area. Based on the results of the SWOT analysis, several strategies will also be 

produced for managing the Gunung Anyar Mangrove Ecotourism Area. 

2 Research Methods 

The research was conducted in the Gunung Anyar Ecotourism Area, which is located 

in Gunung Anyar Tambak Village, Gunung Anyar District, Surabaya City. The re-

search period is planned for 3 months, starting from September to December 2023. 

The population in this research is the community around mangrove ecotourism, visi-

tors to the Gunung Anyar mangrove ecotourism area, the Surabaya City Government 

as stakeholders, as well as experts related to the development of mangrove ecotour-

ism. 

The data analysis used to answer the first objective is to analyze environmental, 

economic and social aspects in tourism management in the Gunung Anyar Mangrove 

Ecotourism Area using DPSIR analysis. The DPSIR method describes cause and ef-

fect relationships between various components in sustainable development, namely 

economic, environmental and social [8]. In the DPSIR analysis there are 5 parts, 

namely: 
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1) Driving forces or what are called triggers, are things related to causes, related to 

human needs, such as economic conditions and social factors [8]. 

2) Pressure is human activity that puts pressure on environmental components which 

are divided into two large groups, namely environmental stressors and human be-

havior  

3) States are everything that shows the current environmental conditions. 

4) Impact is the impact that arises from the existence of problems and overcoming 

problems. 

5) Response is a response from policy makers or the community to the impacts and 

conditions of the community's environment 

The DPSIR model is used to find causal relationships between the environmental 

conditions of mangrove ecotourism and the management required, as well as helping 

policy makers understand the related information. The DPSIR analysis scheme is 

explained as in Figure 1 below. 

 

Fig. 1. DPSIR Framework 

The data analysis technique to answer the second objective, namely identifying indi-

cators that influence tourism management in the Gunung Anyar Mangrove Ecotour-

ism Area, is to use SWOT analysis. 3 stages are carried out for SWOT analysis, 

namely identifying internal (IFAS/Internal Factor Analysis Summary) and external 

(EFAS/External Factor Analysis Summary) factors, analyzing internal and external 

factors, and creating a SWOT matrix [9]. In the SWOT matrix, as shown in Table 1, it 

will be explained how the external opportunities and threats faced can be adjusted to 

the strengths and weaknesses possessed, which are indicated by 4 possible alternative 

strategies used. 
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Table 1. SWOT Matrix 

IFAS 

 

EFAS 

Strength 

Determine internal 

strength factors 

Weakness 
Determine internal 

weakness factors 

Opportunities  

Determine external 

opportunity factors 
SO Strategy WO Strategy 

Threats 

Determine external 

threat factors 
ST Strategy WT Strategy 

3 Results And Discussion 

Activities of the Gunung Anyar Mangrove Botanical Garden is one of the Pamurbaya 

conservation areas. The area of this mangrove botanical garden, based on a letter from 

the regional secretariat of the Surabaya City Government Number 

593/5894/436.6.18/2015 dated November 25 2015, is 32,761 m2. This Mangrove 

Botanical Garden is located on the Gunung Anyar Mangrove Tourism Road, Gunung 

Anyar Tambak Village, Gunung Anyar District. The Mangrove Botanical Garden is 

one of the East Coast Green Open Spaces in Surabaya. The role of mangrove forests 

in life is shown by the function of mangroves related to socio-ecological, socio-

economic and socio-cultural aspects. The most prominent ecological function of man-

grove forests is to protect the coastline and the life behind it from tsunami and wind 

attacks, prevent salination in the areas behind it, and as a habitat for aquatic biota 

[10]. Economically, the use of mangrove forests comes from their wood as building 

wood, firewood and paper materials as well as non-timber forest products, as well as 

being used as a natural coastal tourism area. Socially, mangrove forests also function 

to preserve social relationships with local communities, as a place to find fish, crabs, 

shrimp and medicinal ingredients [11]. The development of mangrove ecotourism 

aims to become a tourist destination that provides benefits to the community from 

social, economic, cultural and agribusiness aspects. In the tourism business sector, it 

is necessary to have a strategy to support the sustainability of the mangrove ecotour-

ism area so that it becomes a destination that is of interest to both local and foreign 

tourists and can improve the standard of living for the surrounding community with 

the existence of Surabaya's new mountain mangrove ecotourism. 

Based on the analysis using the DPSIR method approach to environmental, eco-

nomic and social aspects in tourism management in the Gunung Anyar Mangrove 

Ecotourism Area, a DPSIR framework can be formed which focuses on 5 main com-

ponents [12] as shown in Figure 2. 
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Fig. 2. DPSIR Framework for Management Strategy for Gunung Anyar Mangrove Ecotourism 

The threat to the preservation of mangrove conservation land due to conversion of 

land to other activities creates pressure because of the push for the increasing popula-

tion of the city of Surabaya, thereby increasing the need for housing for Surabaya 

residents. The importance of providing ecotourism in the city of Surabaya has been 

shifted by the need for industry and service trade, resulting in a reduction in land for 

mangrove cultivation. Apart from that, the low quality of the community puts pres-

sure on people's attitudes towards mangrove areas. Limited knowledge regarding the 

importance of conserving mangroves has resulted in the existence of mangrove forests 

changing function, inappropriate use of mangroves, and uncontrolled destruction of 

mangrove forests. 

Based on the analysis of the problems and impacts produced, several responses 

were implemented. Environmental sustainability activity programs can be implement-

ed by planting mangroves which are carried out regularly and on schedule, both by 

the management and visitors who come. Apart from that, providing outreach related 

to mangrove conservation aims to promote the existing potential to increase tourist 

attraction, both through print and electronic media. Mangrove ecotourism manage-

ment also needs to be supported by the involvement of local communities formed in a 

tourism management community (Community Based Tourism/CBT), which can be in 

the form of Pokdarwis (Tourism Awareness Group) or Pokwasmas (Community 

Monitoring Group). 

Furthermore, to find out indicators that influence the management of mangrove 

ecotourism areas, it is necessary to identify them by considering internal and external 

control factors. After obtaining influential indicators, strategic management directions 

will then be determined using SWOT matrix analysis as shown in Table 2 below. 
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Table 2. SWOT Matrix 

 

Internal Factors   

 

 

 

 

 

 

External Factors 

Strength Weakness 

1. The importance of mangrove 

forests for coastal ecosystems 

2. Good institutional support 

3. Promotion of potential tourist 

attractions in mangrove eco-

tourism areas 

1. Lack of supervision in the man-

agement of mangrove ecotour-

ism areas 

2. Limited recreational infrastruc-

ture in the mangrove ecotour-

ism area 

3. There is no waste processing 

unit produced 

Opportunities S-O W-O 

1. Alternatives to fulfill 

new tourism needs for 

the community 

2. Opening up job oppor-

tunities and business 

opportunities for local 

communities 

3. Providing education 

for visitors and local 

communities by relat-

ed agencies 

4. Providing education 

for visitors and local 

communities by relat-

ed agencies 

 

 

 

 

 

 

 

 

 

  

1. Organize a regular and sched-

uled mangrove planting activ-

ity program and coordinate 

with the Surabaya City Food 

Security and Agriculture Ser-

vice; 

2. Providing facilities used for 

educational programs for 

tourists in the form of a Smart 

Green House or mangrove 

planting house; 

3. Open training in a laborinten-

sive program related to man-

grove planting which is at-

tended by Pokdarwis mem-

bers and other local communi-

ties; 

4. Prioritize local communities 

as workers in the Gunung 

Anyar Mangrove Area; 

5. Form a UPTD to manage 

mangrove ecotourism areas 

based on clear regulations. 

1. Carry out independent supervi-

sion of visitors by community 

monitoring groups 

(Pokwasmas) who have been 

provided with educational as-

sistance related to mangrove 

conservation; 

2. Invite private stakeholders to 

develop the Gunung Anyar 

Mangrove Ecotourism area 

through a CSR program, in 

terms of adding supporting 

facilities, such as: 

a. Construction of play-

grounds/play ground; 

b. Construction of adequate 

sanitation facilities, in-

cluding toilets, prayer 

rooms, lactation rooms 

and rubbish bins in every 

corner of the area. 

c. Building an integrated 

waste processing unit, in-

cluding a TPS (Temporary 

Storage Place) for waste, a 

Waste Water Treatment 

Plant, and a TPS for B3 

Waste (Hazardous and 

Toxic Materials).  
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Threats S-T W-T 

1. Competition for tour-

ism service business-

es with more attrac-

tive tourist attrac-

tions 

1. Addition of public transport 

schedules and units with 

routes to the Gunung Anyar 

Mangrove Ecotourism area 

for tourists; 

2. Promoting processed man-

grove products such as pro-

cessed mangrove syrup, local 

community craft products, 

and other local products from 

communities around the 

Gunung Anyar Mangrove 

Ecotourism area; 

3. Organizing office activities 

and community activities in 

the Gunung Anyar Surabaya 

Mangrove Ecotourism Area, 

such as coloring competitions, 

office gatherings and exhibi-

tions of processed mangrove 

products. 

1. Addition of the Gunung Anyar 

Mangrove ecotourism route to 

the online application service 

for public transportation vehi-

cles managed by the Surabaya 

City Transportation Department 

(WiraWiri or Suroboyo Bus 

feeder); 

2. Deploy security officers to 

guard certain areas or around 

the mangrove ecotourism area; 

3. Add writing advising visitors to 

maintain cleanliness and sus-

tainability in the mangrove eco-

tourism area as well as sanc-

tions if visitors take actions that 

could endanger or damage the 

mangrove ecotourism area; 

4. Provide evacuation routes with 

clear signs in case of an emer-

gency.  

2. Limited public trans-

portation to reach 

ecotourism areas 

  
3. Lack of awareness of 

visitors in maintain-

ing public facilities 

in the mangrove eco-

tourism area 

 

Based on the SWOT matrix, there are 4 alternative strategies generated, namely: 

1. The first strategy is the SO (Strength-Opportunities) strategy, namely making max-

imum use of strengths to obtain opportunities, including holding regular and 

scheduled mangrove planting activity programs and coordinating with the Suraba-

ya City Food Security and Agriculture Service, providing the facilities used for ed-

ucational programs for tourists in the form of a Smart Green House or mangrove 

planting house, opening training in labor-intensive programs related to mangrove 

conservation which are attended by Pokdarwis members and other local communi-

ties, prioritizing local communities as workers in the Gunung Anyar Mangrove Ar-

ea, and forming a UPTD management mangrove ecotourism area based on clear 

regulations. 

2. The second strategy is the ST (Strength-Threats) strategy, namely utilizing maxi-

mum strength to anticipate and overcome threats, including adding schedules and 

public transport units with routes to the Gunung Anyar Mangrove Ecotourism area 

for tourists, promoting processed mangrove products such as processed mangrove 

syrup, local community handicraft products, and other local products from the 

community around the Gunung Anyar Mangrove Ecotourism area, holding events 

for office activities and community activities in the Gunung Anyar Surabaya Man-

grove Ecotourism Area, such as coloring competitions, office gatherings and exhi-

bitions of processed mangrove products. 

3. The third strategy is the WO (Weakness-Opportunities) strategy, namely minimiz-

ing weaknesses to obtain opportunities, including carrying out independent super-
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vision of visitors by community supervisory groups (Pokwasmas) who have been 

provided with educational assistance related to mangrove conservation, inviting 

private stakeholders to developing the Gunung Anyar Mangrove Ecotourism area 

through the CSR program, in terms of adding supporting facilities 

4. The fourth strategy is the WT (Weakness-Threats) strategy, namely minimizing 

weaknesses to avoid threats, in the form of adding the Gunung Anyar Mangrove 

ecotourism route to the online application service for public transport vehicles 

managed by the Surabaya City Transportation Department (WiraWiri or Suroboyo 

Bus feeder), placing security officers, who guard certain areas or around the man-

grove ecotourism area, add written appeals to visitors to maintain cleanliness and 

sustainability in the mangrove ecotourism area as well as sanctions if visitors take 

actions that could endanger or damage the mangrove ecotourism area, and provide 

routes evacuation accompanied by clear signs in the event of an emergency. 

4 Conclusion 

This research aims to formulate a sustainable management strategy for the Gunung 

Anyar mangrove ecotourism area, through two stages of analysis, namely DPSIR 

analysis and SWOT analysis. The results obtained from this research are indicators 

that influence the management of mangrove ecotourism areas, mangrove conserva-

tion, accessibility, education for the community, empowerment of surrounding com-

munities, and adequate infrastructure. Recommended strategies for managing these 

indicators include:1) Regular and sustainable mangrove planting activity program; 2) 

Providing public transportation on routes to the Gunung Anyar Mangrove Ecotourism 

area; 3) Promotion of the potential tourist attraction of the Gunung Anyar Mangrove 

ecotourism area and processed mangrove products; and 4) Training in labor-intensive 

programs related to mangrove conservation. There is a need for integrated manage-

ment of the mangrove ecosystem area by prioritizing the involvement of local com-

munities and supported by a good institutional system from policy makers and private 

stakeholders. 
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