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Abstract. Aftsari I, Pramono CL, Alyodya DA, Nurwulandari M, Sujarta P, Dadiono MS, Yap CK, Setyawan AD. 2024. Enabling 
conditions for the rehabilitation and preservation of mangrove ecosystem in Sampang, Madura Island, Indonesia. Indo Pac J Ocean 

Life 8: 1-9. Mangroves are a very productive ecosystem that is important to the environment and human welfare. Rehabilitation 
activities need to be carried out to restore mangrove forests that have experienced degradation. In doing so, local communities have an 
important role because their involvement can minimize human disturbance and realize sustainable mangrove management. This research 
aims to determine the circumstances that can facilitate or prohibit local communities in the rehabilitation of mangrove forests in 
Sampang District, Madura Island, East Java Province, Indonesia. This research was conducted in two villages in Sampang District, i.e.: 
Taddan and Gulbung in December 2023 using two methods, namely remote sensing analysis to determine changes in mangrove cover 
from 2008 to 2023 and in-depth interviews to determine the role and strategies of the community in mangrove rehabilitation. The remote 
sensing analysis shows significant increase in mangroves in Taddan Village from 54.7757 ha in 2008 to 101.718 ha in 2023 (+46.9422 

ha). During the same period, mangroves in Gulbung Village increased from 21.6928 ha to 30.6723 ha (+8.9795 ha), although there was 
a decreasing trend during the period of 2013-2023. There is a difference in situation between the two villages, where in Taddan there are 
rehabilitation and conservation activities, increasing mangroves, while in Gulbung some mangroves have been converted into salt ponds, 
especially during the last decade. The results of the interviews revealed that public knowledge and awareness regarding the benefits and 
importance of mangrove management are still low. We also found that the facilitation from governments and the formation of 
community groups might enable the preservation and rehabilitation of mangrove forests. 
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INTRODUCTION 

Mangroves are a very productive ecosystem found in 

tidal zones in tropical and subtropical regions. Mangroves 

play an important function in protecting coastlines from 

abrasion and flooding, as well as protecting buildings and 

crops from damage caused by storms containing salt water 

(Gumay 2022). In addition, it reduces storm surge water 

levels by slowing water flow and reducing strong waves 

and wind (Deb and Ferreira 2017). Mangroves are also 
essential in mitigating climate change by absorbing carbon 

three to five times higher than carbon storage in terrestrial 

forests (Eddy et al. 2021). Takarendehang et al. (2018) 

state that mangrove ecosystem has important ecological 

and socio-economic roles. From an ecological perspective, 

mangroves serve as habitat for various marine biotas and 

play an important role in maintaining the food chain (Singh 

2020). From an economic perspective, mangroves provide 

various resources for local communities, from fisheries to 

timber for charcoal or building materials (Safe'i 2022). 

More recently, mangrove ecosystems have increasingly 

developed to play role in the social aspect, namely as a 

place for tourism, recreation and education (Quinn et al. 2017).  

Mangroves can respond to climate change, geological, 

chemical, biological and physical phenomena with spatial 

and temporal patterns (Mandal and Bar 2018). They have 

specialized morphological adaptations for survival and 

have special mechanisms for salt tolerance (Sudhir et al. 

2022). Mangrove forests consist of vegetation communities, 

ranging from mixed to pure stands. Mangrove communities 

worldwide are dominated by four genera, namely Sonneratia, 
Rhizophora, Bruguiera, and Avicennia (Veettil et al. 2019).  

Malaysia and Indonesia are countries in Asia with the 

largest mangrove areas (Romañach et al. 2018). Indonesia 

alone has the largest mangrove forests in the world, with a 

total area of 3.31 million ha (Arifanti 2020). In Indonesia, 

mangrove forests are spread across five large islands: Java, 

Kalimantan, Sulawesi, Papua, and Sumatra (Kusmana 

2014). Basyuni et al. (2022) state that most mangrove 

forests are spread across eastern part of Indonesia. Despite 

the large extent and high importance, mangrove forests in 

Indonesia have been degraded and converted into other 

land uses in the last few decades. According to the Ministry 
of Forestry and Environment, 430,000 ha mangrove forests 
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have been degraded in the period 1985 to 2019.  

Mangrove forests have been heavily impacted by degradation 

and deforestation (Goldberg et al. 2020). This is due to 

forest clearing for fish pond development and exploitation 

for producing wood and raw materials, as well as rapid 

coastal population growth and urban expansion (Thomas et 

al. 2017). Therefore, mangrove rehabilitation is promoted 

to reverse mangrove loss and degradation. In Indonesia, 

community-based mangrove management and rehabilitation 

are considered successful in providing benefits for ecology, 
economy, socio-cultural, and institutional sustainability 

(Damastuti and Groot 2017). However, several problems 

remain, including the high death rate of planted mangrove 

seedlings especially when the planting is carried out in 

permanently flooded areas (Hilmi et al. 2022). 

Madura Island is among the islands in Indonesia with 

the presence of mangroves. The area of mangrove forests in 

Madura Island is 15,118.2 ha (Muhsoni 2014). However, 

over 10 years, there has been continuous degradation of the 

mangrove area in Madura, for example, 276.38 ha of 

mangroves in Sampang District are degraded due to land 
conversion and coastal reclamation (Hidayah et al. 2015). 

According to Hidayah and Rosyadi (2019), high mangrove 

degradation in Madura Island makes it necessary to 

rehabilitate mangrove forests. This rehabilitation activity can 

positively impact the economic development of communities 

around the coastal area (Wahyurini and Harisudin 2021). Local 

communities have an important role in mangrove management 

because their involvement can minimize human disturbance 

and realize sustainable use of mangrove resources (Martuti 

et al. 2018). So, further research is necessary to determine 

the level of community participation in conserving and 
rehabilitating mangrove forests to manage sustainably.  

This research aims to determine the situation and 

conditions faced by the coastal communities in Sampang, 

Madura Island which leads to the rehabilitation and 

preservation of mangrove forests on the coast of Sampang.  

MATERIALS AND METHODS 

Study area and period 

This research was conducted in Taddan Village, 

Pangarengan Sub-district and Gulbung Village, Camplong 

Sub-district of Sampang District, Madura Island, East Java 

Province, Indonesia (Figure 1), in December 2023. The 

research was conducted in two villages, namely Gulbung 

and Taddan villages. Data collection was carried out in the 

mangrove area along the coast of the two villages and 

adjusted to field conditions based on accessibility (Figure 
2). The area of mangroves in Sampang District is 362.177 

ha, covering Sreseh, Pangarengan, Sampang, and 

Camplong Sub-districts (Tsani and Muhsoni 2022) with 

mangrove extent in Camplong reaching 48 ha (Pratiwi and 

Muhsoni 2021). 

Data collection procedures 

The data used in this research were primary and 

secondary data obtained through two methods: in-depth 

interviews and remote sensing. Remote sensing was used to 

determine the changes in mangrove areas from 2008 to 

2023. Primary data was collected through semi-structured 
questionnaires regarding community knowledge and 

contributions to mangrove preservation and rehabilitation 

and in-depth interviews with respondents determined using 

a purposive sampling method with one key informant in 

Tagana (Taruna Siaga Bencana or Disaster Preparedness 

Youth Group) of Taddan Village and 60 respondents (30 

people for each village); there were no special criteria for 

the respondents selected, and all people had the same 

opportunity to become respondents. The interview aimed to 

obtain community knowledge about the importance of 

sustainable mangrove forest management. Besides the 
interviews, field observations were carried out to obtain 

supporting data on the actual condition of mangrove forests 

on the coast of Sampang, Madura Island. 

 

 

 

Figure 1. Map of research locations in Taddan and Gulbung villages, Sampang District, East Java Province, Indonesia 
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Figure 2. The condition of mangrove ecosystem in A. Taddan Village, Pangarengan Sub-district and B. Gulbung Village, Camplong 
Sub-district of Sampang District, East Java Province, Indonesia 
 
 
 

Meanwhile, secondary data was obtained from remote 

sensing and literature studies relevant to the topic 

discussed. This study used Landsat 7 and 8 satellite images 

in the last 15 years (2008 to 2023). This time range was 

chosen to map the distribution of mangrove density every 5 

years, namely in 2008, 2013, 2018, and 2023. Landsat 7 

satellite images were used in 2008, while Landsat 8 

satellite images were used in 2013, 2018, and 2023. The 

Landsat image used is Landsat Collection 2 Level 1 on the 

coast of Taddan and Gulbung villages. Landsat 7 and 8 

satellite images were freely downloaded from 
https://www.earthexplorer.usgs.gov/. Satellite imagery is 

used to evaluate mangrove land changes over 15 periods.  

Data analysis 

NDVI calculation 

The NDVI (Normalized Difference Vegetation Index) 

is used to analyze the changes in vegetation cover (Hashim 

et al. 2019). The NDVI is often used to determine the state 

of vegetation in an area because it can capture the density 

of green vegetation at a spatial resolution of 30 meters (Bid 

2016). The NDVI was calculated as follows (Barbosa et al. 

2006):  
 

  [1] 

 

Where:  

NDVI : Normalized Different Vegetation Index  

NIR : Near Infrared 

 

NDVI ranges from -1 to 1, and non-vegetation objects 

such as clouds, water, and other objects have values less 

than zero. Meanwhile, objects representing vegetation have 

a value range of 0.1 to 0.7. The NDVI range for mangrove 

forest density has a value range of 0.1-0.6. The higher the 
value, the healthier the vegetation cover (Hardianto et al. 

2021). 

In-depth interviews and questionnaire 

The results of in-depth interviews and literature studies 

data were analyzed descriptively through historical 

explanations. Then, such results were compared with the 

remote sensing data analyzed using the NDVI method to 

compare mangrove cover changes between 2008, 2013, 

2018, and 2023.  

RESULTS AND DISCUSSION 

The extent and dynamics of mangrove forests in coastal 

areas in Sampang District  

The result of remote sensing analysis shows that the 
area of mangrove forests in Taddan Village is quite high 

with 101.718 ha in 2023 (Table 1). Every year, the area of 

mangrove forests in Taddan Village increased significantly. 

Table 1 and Figure 3 shows that between 2008-2013, the 

area of mangrove forests in this village increased by 

15.0762 ha, from 54.7757 ha to 69.8519 ha. Furthermore, 

in 2013-2018, there was an increase of 31.7121 ha, from 

only 69.8519 ha to 101.564 ha. Meanwhile, in 2018-2023, 

there was an increase of 0.1540 ha, from 101.564 ha to 

101.718 ha. The total increase in mangrove forest area 

from 2008 to 2023 is 46.942 ha.  
Based on the results of interviews, the increase in the 

area of mangrove forests in Taddan Village was due to 

several factors, including the rehabilitation program by 

planting mangrove seedlings arranged by the Ministry of 

Marine and Fisheries and the formation of a mangrove 

rehabilitation group. Apart from that, another factor is that 

village communities were also invited to clean the 

mangrove forest and plant mangrove seedlings. The 

increasing mangrove forest in Taddan Village positively 

impacts the community by minimizing abrasion and 

increasing the village economy because the mangrove 

forest in this village is used as an educational tourism site 
(Purwanti et al. 2020). 

A B 
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Meanwhile, in Gulbung Village, the area of mangrove 

forest in 2023 is only 30.6723 ha (Table 1, Figure 4). 

Between 2008 and 20123, the mangrove forest in this 

village experienced decrease and increase. Table 1 revealed 

that in the 2008-2013 period, there was an increase of 

16.6217 ha, from 21.6928 ha to 38.3146 ha. However, from 

2013 to 2018, the area of mangrove forests decreased by 

6.8285 ha, which became 31.4860 ha. Then, during 2018-

2023, the area of mangrove forests in this village decreased 

by 0.8137 ha, resulted in 30.6723 ha of mangrove forest in 

2023. In summary, from 2008 to 2023, the area of 

mangrove forests increased by 8.9795 ha, but there is a 

decreasing trend toward nowadays. This loss of mangroves 

is because of the expansion of salt ponds in this village. 

Other influencing factors are the absence of conservation 

groups, followed by the lower public's understanding of the 

ecological importance of mangrove forests. If it continues 

unabated, this condition will increase the risk of abrasion 

and land subsidence in Gulbung Village (Alfandi et al. 

2019). 
 

 

 
Table 1. The extent and changes of mangrove forests along the coast of Taddan and Gulbung villages, Sampang District, East Java 
Province, Indonesia 
 

Year 
Extent of mangrove forest (ha) Changes of mangrove forest (%) 

Taddan Gulbung Taddan Gulbung 

2008 54.7757 21.6928 - - 

2013 69.8519 38.3146 +15.0762 +16.6217 
2018 101.5640 31.4860 +31.7121 -6.8285 
2023 101.7180 30.6723 +0.1540 -0.8137 

2008-2023   +46.9422 +8.9795 

Note: positive means increase in extent; negative means decrease in extent 

 
 
 

  

  
 
Figure 3. Spatial distribution of mangrove forests along the coast of Gulbung Village, Sampang District, East Java Province, Indonesia  
in: A. 2008, B. 2013, C. 2018, D. 2023 

 

A B 

C D 

Gulbung Gulbung 

Gulbung Gulbung 
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Figure 4. Spatial distribution of mangrove forests along the coast of Taddan Village, Sampang District, East Java Province, Indonesia 

in: A. 2008, B. 2013, C. 2018, D. 2023  
 
 
 

The difference in result between the two villages is 

related to several factors, but mainly due to the presence of 

salt ponds. Salt ponds in Gulbung Village have essential 

socio-economic roles (Bachri et al. 2020) where the many 

salt ponds in this village improve the economy of the 
surrounding community so that Madura Island is known as 

a salt-producing island (Widyanti and Setiyonugroho, 

2022). However, the uncontrolled growth of salt ponds has 

disrupted the mangrove ecosystem, affecting biodiversity 

and communities (Siddig et al. 2020). The other factor was 

the very low public understanding of the importance of 

mangrove forests (Dharmawan et al. 2016). The low 

knowledge of the importance of mangroves led to their 

degradation since they could not manage them 

(Cahyaningsih et al. 2022). 

Community’s knowledge regarding the benefits of 

mangrove forests  
The result of interviews shows that some people are 

aware of the existence of mangrove forests on the coast of 

Sampang, Madura Island. However, public knowledge 

regarding the benefits of mangrove forests, both in terms of 

ecological and economic aspects, is still limited. The 

interviews with coastal communities in Sampang, Madura 

Island, revealed a low understanding, especially regarding 

the benefits of mangrove forests as a place for animals to 

grow and breed and the benefits to their economy. Most 

people do not know about these benefits. Around 72.1% of 

people do not know the benefits of mangroves as an animal 

habitat, and 65.6% do not know the benefits of mangrove 
forests for the community's economy (Table 2). This is 

particularly eminent among the people in Gulbung Village, 

whose knowledge about the benefits of mangrove forests is 

lower than those in Taddan Village, resulting in the people 

not preserving the existence of mangrove forests because 

they do not know the importance and many benefits of 

mangrove forests (Nanlohy and Masniar 2020). 

There are differences between the mangrove forests in 

Gulbung and Taddan villages. The mangrove forest in 

Gulbung Village has experienced degradation due to its 

conversion to salt ponds. The managers consider salt ponds 

more profitable than preserving mangroves, so the 
mangrove forest is converted into salt ponds to increase 

economic benefits (Friess et al. 2020). The remaining 

mangrove forests are only to protect the salt ponds from 

being affected by abrasions. Furthermore, this coastal 

community does not deeply understand the benefits of 

mangrove forests, such as a habitat for various animals, 

protection from tsunamis, benefits for the economy, and 

others (Indarsih and Masruri 2019). Meanwhile, in Taddan 

A B 

C D 

Taddan Taddan 
 

Taddan 
 

Taddan 
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Village, the community said they usually use mangroves as 

animal feed, firewood, cigarette paper, and fishing in the 

mangrove ecosystem. According to Sri et al. (2023), 

mangrove leaves can be used in making cigarette paper. 

Therefore, the interviews show that the knowledge of 

coastal communities in Taddan Village regarding the 

benefits of mangroves is higher than that of communities in 

Gulbung Village. Overall, the awareness among the coastal 

communities in Sampang, Madura Island regarding the 

importance of mangrove forests for the balance of the 
coastal environment and the various benefits of mangroves 

for life is still relatively low. 

Table 2 shows that most people know the benefits of 

mangroves as protection against tsunamis, preventing water 

intrusion, and protecting settlements from abrasion and sea 

winds. However, the community does not understand the 

benefits of mangroves as animal habitats and supporting 

their economy. So that people know more about the 

ecological benefits than the economic benefits of mangrove 

forests for their living. This result differs from the research 

conducted by Iswandaru and Febryano (2021), who found 
that people tend to know that mangroves can be used to 

generate livelihoods including the harvesting of crabs, 

shrimp, and leaves or fruit that can be used as medicine.  

The roles of coastal community in mangroves 

rehabilitation 

According to Amal and Baharuddin (2016), the 

community's role in mangrove rehabilitation is their 

involvement, starting from thinking, planning, 

implementing, monitoring, and evaluating. The 

participation of the coastal community in Sampang, 

Madura Island in mangrove rehabilitation is relatively low 
because community’s knowledge about the importance of 

mangroves is also still low. This is supported by interview 

results, which show that 85.2% of the community did not 

participate in mangrove forest rehabilitation (Table 3). In 

Taddan Village, several efforts to preserve and rehabilitate 

mangrove forests are mostly conducted by a special group 

called Pokmaswas Permata (Permata Supervisory 

Community Group). Based on information from Tagana as 

a key informant interview, Pokmaswas Permata was 

formed in 2019, starting with the awareness of Sampang 

youth on the importance of mangrove forests for the 

sustainability of Madura's coastal areas. Apart from 
Pokmaswas Permata, Tagana Sampang also plays a role in 

rehabilitating mangrove forests on the coast of Sampang, 

Madura Island. 

The mangrove rehabilitation program was carried out in 

2020 with the planting of 130,000 seedlings arranged by 

the Ministry of Marine and Fisheries (Kementerian 

Kelautan dan Perikanan/KKP 2020). The background that 

drove this rehabilitation activity was the awareness of 

mangroves' extraordinary benefits and potential. Moreover, 

the degradation of mangrove forests reduces the mangrove 

ecosystem's biota and affects some road networks. 
Therefore, some people know the importance of 

rehabilitation, starting a movement to conserve mangroves 

and maintain their survival. Then, they proposed the local 

Marine and Fishery Services (Dinas Kelautan dan 

Perikanan/DKP) to form a mangrove rehabilitation and 

conservation group, namely Pokmaswas Permata. Next, 

the DKP continued the proposal to the KKP. Finally, the 

KKP provided 130,000 mangrove seedlings, and 

Pokmaswas Permata was formed in 2019 and then they 

carried out a rehabilitation program. The mangroves 

planted were Rhizophora stylosa, Sonneratia alba, and 

Avicennia marina. 

Before the rehabilitation program, mangrove forest 

conservation activities conducted by the community were 
only in the form of cleaning and establishing nursery in 

2017. However, after being established in 2019, the nursery 

activities were still only carried out by the Pokmaswas 

Permata group and did not involve community 

participation. So, the coastal communities in the studied 

area have not been fully involved in mangrove forest 

rehabilitation, and most of the rehabilitation activities were 

carried out by Pokmaswas Permata. Therefore, the 

limitations to managing mangrove forests on the coast of 

Sampang, Madura Island, were the lack of land permits and 

low public awareness. Also, barnacle disease which 
attacked mangroves hindered mangrove growth. Risnasari 

et al. (2021) state barnacles (subclass Cirripedia; 

subphylum Crustacea) are invertebrates attached to wood 

or other hard objects in sea and brackish waters. Barnacles 

are a type of pest which attacks seedlings to sapling levels 

in mangroves that generally stick to the stems, and their 

presence is a serious problem because it inhibits growth 

and damages mangroves (Haneda and Suheri 2018). The 

barnacle pests can be eradicated by spraying with 

crustacean repellent (Mustafirin 2016). To increase public 

awareness, it is necessary to carry out more regular 
campaigns regarding the benefits and importance of 

mangrove forest conservation efforts and make written 

regulations prohibiting all things that can damage 

mangrove forests. Based on the interviews in Gulbung 

Village, the local community does not manage the 

mangrove forest. Mangrove forests are only managed by 

the government and salt pond owners to protect their 

ponds; the community does not know more about the 

activities carried out to rehabilitate mangroves in that they 

are not directly involved. 

 

 
 
Table 2. The knowledge of communities in Taddan and Gulbung 

villages, Sampang District, Indonesia regarding the benefits of 
mangrove forests 
 

Aspect 
Yes 

(%) 
No 

(%) 

Mangrove forests are a place for animals to 
grow and breed (shrimp, crabs, squid, etc.) 

27.9 72.1 

Mangrove forests function and importance for 
protecting coastal area against tsunami disasters 

72.1 27.9 

Mangrove forests function and importance for 
preventing water intrusion 

59.0 37.7 

Mangrove forests function for protecting 
settlements from abrasion and sea winds  

62.3 36.1 

Mangrove forests are useful to the community's 
economy 

34.4 65.6 
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Table 3. Results of interviews regarding community participation 
in mangroves rehabilitation 

 

Question 
Yes 

(%) 
No 

(%) 

Are you aware of any mangrove rehabilitation 
activities? 

50.8 49.2 

Do you participate in mangrove rehabilitation 

activities? 

13.1 85.2 

 

 

Strategies of coastal community to maintain the 

existence of mangroves 
Strategies to maintain the existence of mangroves are 

very necessary (Hillary et al. 2019), and one solution that 

can be done is through conservation. However, the 

mangrove forests in Taddan and Gulbung villages do not 

yet have conservation permits. Thus, providing regulations 

for the community is a little bit hampered. There should be 

also cooperation between the government, conservation 

managers, and the community (Mahifa et al. 2018). Based 

on the results of interviews with Tagana as a key informant, 

socialization has been carried out regarding the function of 

mangrove forests as of 2021. Many people are aware of the 

mangrove forest rehabilitation movement in Pokmaswas 
Permata, but only a few people are participating in this 

activity. This is because people's understanding of the 

function of mangroves is still very low; thus many people 

still illegally cut down mangroves, which are used for 

animal feed, firewood, building materials, and much more.  

Mangrove forest management strategies include the 

implementation of government policies to maintain the 

potential of mangrove ecosystem resources, utilization of 

the potential of mangroves as ecotourism and educational 

activities, revitalization of traditional institutions as an 

effort to manage mangrove forest areas, and increase 
knowledge and awareness of local communities regarding 

the function of mangrove forests. For example, in Taddan 

Village, the strategy that can be implemented is 

collaboration between the community and the government. 

By granting a conservation land permit, the management of 

mangrove forests at the village level will lead to better and 

greater community involvement in conservation. The 

community is expected to participate in managing 

mangrove forests directly or indirectly, such as through 

outreach activities to clean the coast. Meanwhile, in 

Gulbung Village, an effort must be conducted to reach the 

entire community to increase public awareness of the 
importance of mangrove forests for their lives. 

Important lessons from sustainable mangrove 

management in Sampang 

The success story of sustainable mangrove management 

in Taddan Village started with reforestation and 

conservation. Activities conducted successfully minimize 

abrasion, maintain seawater levels to become not too salty, 

and apply the mangrove area as an educational tourism site. 

Community has an important role in managing natural 

resources to maintain the existence of mangrove forests on 

the coast of Sampang, Madura Island (Hidayah et al. 2020). 

Some people already understand that mangrove forests 

must be preserved and cannot be cut down haphazardly. 

The community has also started to participate in the 

movements organized by Pokmaswas Permata, such as 

counseling, community service, cleaning mangrove forests, 

and much more. Furthermore, many actions have been 

taken to support mangrove conservation, including routine 

beach clean-ups, collaboration with organizations and 

communities for mangrove planting activities, 

collaboration with state-owned companies (BUMN) to 
obtain CSR (Corporate Social Responsibility), and 

conducting training to process mangrove byproducts. 

Based on the results of interviews with Tagana as a key 

informant, sustainable mangrove management in the 

studied area occurs through a bottom-up scenario, which 

the village youth promoted during the initial stage. The 

early stages initiated by the village's youth improved their 

knowledge, skills, and social attitudes toward preserving 

and managing the mangrove area so that it can be properly 

managed and used wisely (Hur et al. 2021). 

Based on the research results, the area of mangrove 
forests in Taddan and Gulbung villages, Sampang District, 

Madura Island, experienced changes between 2008 and 

2023 with dynamics of both increasing and decreasing. The 

most significant increase was in Taddan Village, which 

previously was only 54.7757 ha in 2008 but is now 101.718 

ha. During the same period, the area of mangrove forest in 

Gulbung Village was only 21.6928 ha and increased to 

30.6723 ha, although there was a decreasing trend from 

2013 to 2023. There are distinct differences between the 

two research locations, namely that mangroves in Taddan 

Village increased due to the rehabilitation movement. 
Conversely in Gulbung Village, the decrease of mangroves 

was due to the conversion of mangroves into salt ponds. 

Some people in the coastal area in Sampang, Madura Island 

still do not understand mangroves' function and important 

role in their lives. The results of interviews show that 

community knowledge regarding the benefits of mangrove 

forests is still relatively low. The rehabilitation movement 

that was carried out in 2020 involved planting of 130.000 

seedlings. However, in the rehabilitation movement, the 

involvement of the community is still limited and relatively 

low. Therefore, further efforts are important to increase 

public understanding and awareness of preserving and 
rehabilitating mangrove forests. Many efforts to 

rehabilitate mangrove forests can be carried out by 

implementing government policies to maintain the potential 

of mangrove ecosystem resources, utilizing the potential of 

mangroves as ecotourism and educational activities, 

revitalizing traditional institutions as an effort to manage 

mangrove forest areas, and increasing knowledge and 

awareness of local communities regarding the function of 

mangrove forests. 

ACKNOWLEDGEMENTS 

The authors would like to thank Tagana as a key 
informant and the coastal communities of Taddan and 

Gulbung villages, Sampang District, Madura Island, 



INDO PAC J OCEAN LIFE 8 (1): 1-9, June 2024 

 

8 

Indonesia for their assistance in the research area. We 

would also like to thank the Department of Environmental 

Science, Faculty of Mathematics and Natural Sciences, 

Universitas Sebelas Maret, Surakarta, Indonesia for 

supporting this research.  

REFERENCES 

Alfandi D, Qurniati R, Febryano IG. 2019. Partisipasi masyarakat dalam 

pengelolaan mangrove. Jurnal Sylva Lestari 7 (1): 30-41. DOI: 

10.23960/jsl1730-41. [Indonesian] 

Amal, Baharuddin I. 2016. Persepsi dan partisipasi masyarakat dalam 

pengelolaan hutan mangrove berbasis masyarakat di Kecamatan 

Suppa, Kabupaten Pinrang. J Scientific Pinisi 2 (1): 1-7. [Indonesian]  

Arifanti VB. 2020. Mangrove management and climate change: A review 

in Indonesia. IOP Conf Ser Earth Environ Sci 487 (1): 012022. DOI: 

10.1088/1755-1315/487/1/012022.  

Bachri S, Irawan LY, Fathoni MN. 2020. Spatio-temporal salt ponds in 

Madura Island in 2009-2019 for managing sustainable coastal 

environments. IOP Conf Ser Earth Environ Sci 412 (1): 012008. DOI: 

10.1088/1755-1315/412/1/012008. 

Barbosa HA, Huete AR, Baethgen WE. 2006. A 20-year study of NDVI 

variability over the Northeast Region of Brazil. J Arid Environ 67: 

288-307. DOI: 10.1016/j.jaridenv.2006.02.022. 

Basyuni M, Sasmito SD, Analuddin K. 2022. Mangrove biodiversity, 

conservation and roles for livelihoods in Indonesia. In: Das SC, 

Pullaiah, Ashton EC (eds). Mangroves: Biodiversity, Livelihoods and 

Conservation. Springer Nature, Singapore. DOI: 10.1007/978-981-19-

0519-3_16. 

Bid S. 2016. Change detection of vegetation cover by NDVI technique on 

catchment area of the Panchet Hill Dam, India. Intl J Res Geogr 2 (3): 

11-20. DOI: 10.20431/2454-8685.0203002. 

Cahyaningsih AP, Deanova AK, Pristiawati CM. 2022. Causes and 

impacts of anthropogenic activities on mangrove deforestation and 

degradation in Indonesia. Intl J Bonorowo Wetl 12 (1): 12-22. DOI:  

10.13057/bonorowo/w120102.  

Damastuti E, de Groot R. 2017. Effectiveness of community-based 

mangrove management for sustainable resource use and livelihood 

support: A case study of four villages in Central Java, Indonesia. J 

Environ Manag 203: 510-521. DOI: 10.1016/j.jenvman.2017.07.025.  

Deb M, Ferreira CM. 2017. Potential impacts of the Sunderban mangrove 

degradation on future coastal flooding in Bangladesh. J Hydro-

Environ Res 17: 30-46. DOI: 10.1016/j.jher.2016.11.005.  

Dharmawan B, Böcher M, Krott M. 2016. The failure of the mangrove 

conservation plan in Indonesia: Weak research and an ignorance of 

grassroots politics. Ocean Coast Manag 130: b250-259. DOI:  

10.1016/j.ocecoaman.2016.06.019.  

Eddy S, Milantara N, Basyuni M. 2021. Carbon emissions as impact of 

mangrove degradation: A case study on the Air Telang Protected 

Forest, South Sumatra, Indonesia 2000-2020. Biodiversitas 22 (4): 

2142-2149. DOI: 10.13057/biodiv/d220464.  

Friess DA, Yando ES, Alemu JB. 2020. Ecosystem services and 

disservices of mangrove forests and salt marshes. Oceanogr Mar Biol 

58: 107-142. DOI: 10.1201/9780429351495-3. 

Goldberg L, Lagomasino D, Thomas N. 2020. Global declines in 

human‐driven mangrove loss. Glob Change Biol 26 (10): 5844-5855. 

DOI: 10.1111/gcb.15275.  

Haneda NF, Suheri M. 2018. Hama mangrove di Kecamatan Batu Ampar, 

Kabupaten Kubu Raya, Kalimantan Barat Mangrove. Jurnal 

Silvikultur Tropika 9 (1): 16-23. DOI: 10.29244/j-siltrop.9.1.16-23. 

[Indonesian] 

Hardianto A, Dewi PU, Feriansyah T. 2021. Pemanfaatan Citra Landsat 8 

dalam mengidentifikasi nilai indeks kerapatan vegetasi (NDVI) tahun 

2013 dan 2019 (Area studi: Kota Bandar Lampung). Jurnal Geosains 

dan Remote Sensing 2 (1): 8-15. DOI: 10.23960/jgrs.2021.v2i1.38. 

[Indonesian] 

Hashim H, Abd-Latif Z, Adnan NA. 2019. Urban vegetation classification 

with NDVI threshold value method with Very High Resolution 

(VHR) Pleiades imagery. Intl Archives Photogramm Remote Sens 

Spat Inf Sci 42: 237-240. DOI: 10.5194/isprs-archives-XLII-4-W16-

237-2019.  

Hidayah Z, Nuzula NI, Wiyanto DB. 2020. Analisa keberlanjutan 

pengelolaan sumber daya perikanan di perairan selat Madura Jawa 

Timur. Jurnal Perikanan Universitas Gadjah Mada 22 (2): 101-111. 

DOI: 10.22146/jfs.53099. [Indonesian] 

Hidayah Z, Rosyadi K. 2019. Regional mapping and community 

development to conserve mangrove forests on the southern coast of 

Sumenep Madura. Proceedings Workshop on Multimedia Education, 

Learning, Assessment and its Implementation in Game and 

Gamification in Conjunction with COMDEV 2018, Medan, 

Indonesia, 26 January 2019.  

Hidayah Z, Rosyid DM, Armono HD. 2015. GIS application in 

monitoring distribution of mangrove ecosystem of Southern Madura. 

Ecol Environ Conserv 21 (1): 487-493.  

Hillary J, Ekowati T, Setiawan BM. 2019. Strategi pengembangan maroon 

mangrove edupark di Kota Semarang, Jawa Tengah. Media 

Konservasi 24 (3): 269-277. DOI: 10.29244/medkon.24.3.269-277. 

[Indonesian] 

Hilmi E, Sari LK, Cahyo TN. 2022. Survival and growth rates of 

mangroves planted in vertical and horizontal aquaponic systems in 

North Jakarta, Indonesia. Biodiversitas 23 (2): 687-694. DOI: 

10.13057/biodiv/d230213. 

Hur RR, Ruchimat T, Nuraini Y. 2021. Upaya pelestarian kawasan 

mangrove melalui pemberdayaan masyarakat pesisir di Kecamatan 

Arosbaya Kabupaten Bangkalan Madura Provinsi Jawa Timur. Jurnal 

Kelautan dan Perikanan Terapan 4 (1): 69-77. DOI: 

10.15578/jkpt.v4i1.9546. [Indonesian] 

Indarsih R, Masruri MS. 2019. Mangrove conservation as an abration 

strategy risk reduction based on ecosystem in the coastal area of the 

Rembang Regency. IOP Conf Ser Earth Environ Sci 271 (1): 1-9. 

DOI: 10.1088/1755-1315/271/1/012021.  

Indra GF. 2022. Saving mangrove forest extinction in urban areas: Will 

government interventions help?. Intl J Sustain Dev Plan 17 (2): 375-

384. DOI: 10.18280/ijsdp.170203. 

Iswandaru D, Febryano IG. 2021. Persepsi masyarakat pesisir Kota 

Bandar Lampung terhadap hutan mangrove. J Trop Mar Sci 4 (1): 40-

48. DOI: 10.33019/jour.trop.mar.sci.v4i1.2078. 

Kementerian Lingkungan Hidup dan Kehutanan. 2020. PEN Padat Karya 

Penanaman Mangrove. Kementerian Lingkungan Hidup dan 

Kehutanan, Indonesia. [Indonesian] 

Kusmana C. 2014. Distribution and current status of mangrove forests in 

Indonesia. In: Hanum IF, Latiff A, Hakeem KR, Ozturk M (eds). 

Mangrove Ecosystems of Asia: Status, Challenges and Management 

Strategies. Springer, New York. DOI: 10.1007/978-1-4614-8582-7_3. 

Mahifa TS, Maulany RI, Barkey RA. 2018. Strategi pengembangan 

ekowisata mangrove Tongke-Tongke di Kabupaten Sinjai. Jurnal 

Hutan dan Masyarakat 10 (2): 268-282. DOI: 

10.24259/jhm.v10i2.3997. [Indonesian] 

Mandal RN, Bar R. 2018. Mangroves for Building Resilience to Climate 

Change. CRC Press, United States. DOI: 10.1201/9780429487781. 

Martuti NKT, Susilowati SME, Sidiq WABN. 2018. Peran kelompok 

masyarakat dalam rehabilitasi ekosistem mangrove di pesisir Kota 

Semarang. Jurnal Wilayah Lingkungan 6 (2): 100-114. DOI: 

10.14710/jwl.6.2.100-114. [Indonesian] 

Muhsoni FF 2014. Pemetaan kerusakan mangrove di Madura dengan 

memanfaatkan citra Google Earth dan citra LDCM. In: Zainuri M, 

(eds). Persembahan Program studi Ilmu Kelautan untuk Maritim 

Madura. Universitas Trunojoyo Madura, Madura Indonesia. 

[Indonesian]  

Mustafirin M. 2016. Keterkaitan tingkat pendidikan masyarakat terhadap 

upaya pelestarian tanaman mangrove di Desa Kartikajaya Kecamatan 

Patebon Kabupaten Kendal. Edu Geogr 4 (1): 1-6. [Indonesian]  

Nanlohy LH, Masniar M. 2020. Manfaat ekosistem mangrove dalam 

meningkatkan kualitas lingkungan masyarakat pesisir. Abdimas 

Papua J Commun Serv 2 (1): 1-4. DOI: 10.33506/pjcs.v2i1.804. 

[Indonesian] 

Pratiwi MW, Muhsoni FF. 2021. Analysis of the suitability of mangrove 

ecotourism in Taddan Village, Camplong District, Sampang Regency. 

Samakia J Fish Sci 12:115-125. DOI: 10.35316/jsapi.v12i2.1136. 

Purwanti P, Utomo T, Indrayani E, Fattah M. 2020. The role of 

universities in strengthening the management of "Mangrove Pancer 

Cengkrong" educational tourism, Trenggalek Regency. J Innov Appl 

Technol 6 (1): 954-959. DOI: 10.21776/ub.jiat.2020.006.01.6. 

Quinn CH, Stringer LC, Berman RJ. 2017. Unpacking changes in 

mangrove social-ecological systems: Lessons from Brazil, Zanzibar, 

and Vietnam. Resources 6 (1): 14. DOI: 10.3390/resources6010014.  

https://doi.org/10.13057/bonorowo/w120102
https://doi.org/10.13057/bonorowo/w120102
https://doi.org/10.1016/j.jenvman.2017.07.025
https://doi.org/10.1016/j.jher.2016.11.005
https://doi.org/10.1016/j.ocecoaman.2016.06.019
https://doi.org/10.1016/j.ocecoaman.2016.06.019
https://doi.org/10.13057/biodiv/d220464
https://doi.org/10.1111/gcb.15275
https://doi.org/10.5194/isprs-archives-XLII-4-W16-237-2019
https://doi.org/10.5194/isprs-archives-XLII-4-W16-237-2019
https://doi.org/10.22146/jfs.53099
https://doi.org/10.18280/ijsdp.170203
https://doi.org/10.24259/jhm.v10i2.3997
https://doi.org/10.24259/jhm.v10i2.3997
http://dx.doi.org/10.14710/jwl.6.2.100-114
https://doi.org/10.3390/resources6010014


AFTSARI et al. – Rehabilitation and preservation of mangrove in Sampang, Indonesia 

 

9 

Risnasari I, Batubara R, Nuryawan A. 2021. Deterioration of wood 

exposed to mangrove ecosystem. IOP Conf Ser Earth Environ Sci 782 

(3): 032031. DOI: 10.1088/1755-1315/782/3/032031. 

Romañach SS, DeAngelis DL, Koh HL. 2018. Conservation and 

restoration of mangroves: Global status, perspectives, and prognosis. 

Ocean Coast Manag 154: 72-82. DOI:  10.1016/j.ocecoaman.2018.01.009. 

Safe'i R. 2022. Analysis of damage to trees in the coastal mangrove forest 

of East Lampung Regency. Intl J Sustain Dev Plan 17 (1): 307-312. 

DOI: 10.18280/ijsdp.170131. 

Siddig AA, Richardson JS, Dormann CF. 2020. Drought may amplify the 

impacts of salt pollution in pond ecosystems: An experimental 

exploration. Fundam Appl Limnol 194: 1-9. DOI: 10.1127/fal/2020/1225. 

Singh JK. 2020. Structural characteristics of mangrove forest in different 

coastal habitats of Gulf of Khambhat arid region of Gujarat, west 

coast of India. Heliyon 6 (8): e04685. DOI: 

10.1016/j.heliyon.2020.e04685. 

Sri PMS, Lestari U, Ramadani S. 2023. Identification of mangrove types 

in Wersar Waters, South Sorong Regency. TGO J Educ Sci Technol 1 

(1): 98-104. DOI: 10.56070/tgojest.v1i1.32. 

Sudhir S, Arunprasath A, Vel VS. 2022. A critical review on adaptations, 

and biological activities of the mangroves. J Nat Pesticide Res 1: 

100006. DOI: 10.1016/j.napere.2022.100006. 

Takarendehang R, Sondak CF, Kaligis E. 2018. Kondisi ekologi dan nilai 

manfaat hutan mangrove di desa Lansa, Kecamatan Wori, Kabupaten 

Minahasa Utara. Jurnal Pesisir dan Laut Tropis 6 (2): 45-52. DOI: 

10.35800/jplt.6.2.2018.21526. [Indonesian] 

Thomas N, Lucas R, Bunting P. 2017. Distribution and drivers of global 

mangrove forest change, 1996-2010. Plos One 12 (6): 1996-2010. 

DOI: 10.1371/journal.pone.0179302. 

Tsani AAR, Muhsoni FF. 2022. Carbon stock estimation of mangrove 

Taddan Village Camplong Sub-District, Sampang District. J Mar Sci 

Isl 5: 475-485.  

Veettil BK, Ward RD, Quang NX. 2019. Mangroves of Vietnam: 

Historical development, current state of research and future threats. 

Estuar Coast Shelf Sci 218: 212-236. DOI:  10.1016/j.ecss.2018.12.021. 

Wahyurini ET, Harisudin M. 2021. Analysis of mangrove management to 

increase the economy of coastal communities in Madura Island. IOP 

Conf Ser Earth Environ Sci 631 (1): 012048. DOI 10.1088/1755-

1315/637/1/012048. 

Widyanti RHD, Setiyonugroho P. 2022. Dynamics of the salt industry in 

Madura 1950-1975. Karmawibangga Hist Stud J 4 (2): 113-124.  

  

 

https://doi.org/10.1016/j.ocecoaman.2018.01.009
https://doi.org/10.1016/j.heliyon.2020.e04685
https://doi.org/10.56070/tgojest.v1i1.32
https://doi.org/10.1016/j.napere.2022.100006
https://doi.org/10.1371/journal.pone.0179302
https://doi.org/10.1016/j.ecss.2018.12.021

