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Abstract. Sahputra E, Harahap RH, Wahyuningsih H, Utomo B. 2021. Assessing the sustainability status of mangrove forest ecosystem 
management by coastal community in Jaring Halus Village, North Sumatra, Indonesia. Biodiversitas 22: 1-9. Mangrove forest 
ecosystems provide various important ecological (physical and protection) and economic services. Mangrove forest needs to be 
sustainably managed to ensure their functions and benefits are available in perpetuity. Still, issues regarding sustainable management of 

mangrove forests are rarely discussed, especially in Indonesia. This research aims: (i) to gain the fundamental understanding of the level 
of sustainable mangrove management by determining indicator attributes that can be categorized as leverage factors; ii) obtain the 
perceptions of coastal communities in mangrove forest management; and iii) investigate the compliance of coastal communities in 
mangrove forest management. Data were obtained through a series of interviews, field observation and focused group discussion (FGD) 
and questionnaires conducted from January 2018 to March 2019 in Jaring Halus Village, Secanggang Subdistrict, Langkat District, 
North Sumatra, Indonesia. Data were analyzed using multidimensional scaling (MDS). The results showed that the status of mangrove 
forest management in Jaring Halus Village was categorized as moderately sustainable with a score of 65.83%. The majority of the 
coastal community (96% of respondents) perceived and understood the value of protecting the mangrove ecosystem, which provided 

physical (ecological), economic, and social functions. The community's understanding and knowledge of the importance of mangrove 
forests is due to the high level of dependency on their main livelihood as fishermen. Around 97% of the respondents held strong 
obedience to the mangrove forest management in Jaring Halus Village, which could be attributed to local wisdom related to natural 
resource management. 

Keywords: Jaring Halus Village, leverage pattern, local wisdom, mangrove forest, sustainability 

INTRODUCTION 

Indonesia and four other countries, namely Australia, 

Brazil, Nigeria and Mexico, cover 48% of the world's 

mangrove forests (Van Lavieren 2012). Until the end of 

2000, Indonesia's mangrove forest area was estimated to be 

3,112,989 ha or 22.6% of the total mangrove area in the 
world (Giri et al. 2011). Based on One Map Mangrove 

data, the area of the mangrove ecosystem in Indonesia is 

3.5 million ha, consisting of 2.2 million ha under state 

forest areas (Kawasan Hutan)  and 1.3 million ha outside 

the state forest. Apart from its vast area, mangroves in 

Indonesia are also known to harbor a high species diversity 

which remains a possibility for finding undocumented 

species (Hutchison et al. 2014; Joshi and Ghose 2014; 

Nfotabong-Atheull et al. 2011; Zhang et al. 2007). It is 

recorded that there are at least 202 mangrove species in 

Indonesia, 43 of which (consisting of 33 tree species and 

several shrubs) are classified as true mangrove species, 
while the rest are associated mangroves (Snedaker 1984). 

Mangrove forests are an important biological resource 

for the coastal areas of Indonesia. They possess a variety of 

biological functions, including food resources (Alimbon 

and Manseguiao 2021), nesting sites, breeding grounds and 

habitats for various marine organisms, such as fish and 

shrimp, and other wildlife species. Furthermore, mangrove 

ecosystems have ecological services in terms of protecting 
coastlines, regulating sedimentation, improving water 

quality and controlling seawater intrusion, storing carbon and 

stabilizing micro-climate, and providing economic resources 

such as timber and non-timber products (honey, tannins) 

and ecotourism (Askornkoae and Kato 2011; Giri et al. 

2015; Kathiresan and Bingham 2001; Kusmana 2014; 

Spalding et al. 2010).  

However, several mangrove ecosystems in certain areas 

have been experiencing extensive deforestation and habitat 

conversion in recent days (Kusmana 2014). This 

circumstance creates various problems since mangrove 

forests are a transitional ecosystem in almost all coastal 
areas in the Indonesian archipelago, from Sumatra, Java, 

Kalimantan, Bali, Sulawesi, Maluku, and Papua (Kusmana 

et al. 2003; Marbawa et al. 2014; Muhtadi et al. 2016; 
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Prasetyo et al. 2014; Rugayah 2007; Setiawan et al. 2017; 

Wouthuyzen and Ahmad 2018). Ecologically, mangrove 

deforestation will pose negative threats and subsequent 

impacts on both abiotic and biotic components in the 

mangrove area, e.g. seawater intrusion, decreased land 

quality, decreased quality and quantity of groundwater. 

Pendleton et al. (2012) added that mangrove deforestation 

might lead to an increased concentration of greenhouse 

gases (GHG) in the atmosphere, affecting climate change. 

One of the damaged mangrove forests in North Sumatra 
is the Karang Gading Wildlife Reserve, located in the 

northeastern part of Langkat District. After the 1990s, there 

has been a lot of pressure on the Wildlife Reserve in which 

the surrounding areas have been converted into the human 

settlement as happened in Jaring Halus Village (BBKSDA 

Sumatera Utara 2019). Jaring Halus Village is located 

adjacent to the Karang Gading Wildlife Reserve and is at 

the estuary between two large rivers which are strategic 

and unique. Jaring Halus Village has a land area of 83 ha in 

of which 18 ha is mangrove forest. Apart from the conversion 

into the settlement, the substantial impact on the decline in 
the ecological function of mangroves in Jaring Halus was 

observed due to the expansion of concession area (i.e. 

logging, oil palm, and aquaculture concessions) in the 

production forest of the Northeast Langkat region. This 

business entity has expanded in several areas of the 

Wildlife Reserve, including the area of the Jaring Halus 

community (BBKSDA Sumatera Utara 2009).  

Mangrove deforestation in the area has greatly impacted 

the economy of the Jaring Halus community, especially 

regarding fish catching activities in which the volume is 

declining afterward. In addition to the expansion of 
concession areas, the rate of deforestation is further 

increased by the establishment of charcoal refineries that 

heavily rely on mangrove timbers as raw materials. Illegal 

logging in mangrove forest areas also occurs in some fairly 

dense mangrove forests. This problem has been suppressed 

temporarily by shutting down the charcoal refinery in the 

vicinity of the Wildlife Reserve area. Therefore, this 

research aimed to study the level of sustainable mangrove 

ecosystem management in Jaring Halus Village by 

determining attribute indicators (leverage factors). We also 

investigated any local wisdom integrated into the forest 

resource management while determining local perception 
related to preserving mangrove areas in the villages. 

Moreover, the compliance of coastal communities in 

mangrove forest management was also investigated to 

reveal the role of observed local wisdom in mangrove 

management. 

MATERIALS AND METHODS 

Study period and area 

This research was conducted from January 2018 to 

March 2019 in Jaring Halus Village, Secanggang Subdistrict, 

Langkat District, North Sumatra (Figure 1). The coordinate 

of the village was 3°51'30”N-3°59'45”N and 98°30'E- 
98°42'E. The altitude of the studied location was ± 1 mdpl. 

The area had a month's rainfall of 1 month and daily 

temperature reaching 28°C. The population of the coastal 

community of Jaring Halus Village was 1,880 people, 
consisting of 99 fishermen, 1,096 fishery business workers, 

and 685 fishery business owners (BPS Langkat, 2017). 

Procedures 

Primary data was collected by combining the methods 

of Focus Group Discussion (FGD), in-depth interviews 

with experts, and questionnaires. The determination of sample 

size which resulted in 330 respondents in this study was 

based on Slovin’s formula as follows: 

 

 
Where: 

n  = sample size 

N = population size 

e = 5% error level 

 

The respondents consisted of Head of Village, Head of 

Regional Planning and Development Agency (Bappeda) of 

Langkat District, Department of Fisheries and Agriculture 

of Langkat District, Environmental Division Head, Hygiene 

and Gardening Division of Langkat District, Agency for 

Natural Resources Conservation (Balai Besar Konservasi 
Sumber Daya - BBKSDA) of North Sumatra Province, and 

coastal communities of Jaring Halus Village (i.e., fishermen, 

boat and fisheries workers, business owners and key 

respondents). Primary data were directly obtained from key 

respondents through Focus Group Discussions (FGD).  

The information and knowledge from experts were 

conducted through in-depth interviews. The expert survey 

followed the RAPFISH procedure with the purpose of 

setting indicators and providing scores on each sustainability 

indicator. The tool used was the Rap-Mangrove forest 

technique as a modified approach from the RAPFISH 
(Rapid Appraisal for Fisheries). Secondary data were 

obtained from documentation studies and research results, 

related literature studies, and monograph data of research 

locations. The tool used is the Rap-Mangrove forest 

technique as a modified approach from the RAPFISH 

(Rapid Appraisal for Fisheries) program developed by the 

Fisheries Center, University of British Columbia. 

Data analysis 

The assessment of the sustainability status of mangrove 

forest ecosystem management in Jaring Halus Village was 

carried out using the Multi-Dimensional Scaling (MDS) 
technique. MDS is a statistical analysis technique that 

attempts to carry out multidimensional transformations into 

simpler dimensions (Kavanagh and Pitcher 2004). Rap-

Mangrove forest modification was carried out on the 

dimensions and attributes in the analysis, in accordance 

with the research objectives. MDS was used to assess the 

sustainability status index and identify the most sensitive 

attributes of each sustainability dimension (from the 

ecological, economic and social dimensions) through leverage 

analysis. The evaluation of the sustainability of mangrove 

forest ecosystem management using the MDS method is 

carried out through several stages: 
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Figure 1. A. Map of Indonesia with Sumatra Island marked by a red box, B. Map of study area showing the location of Jaring Halus 
Village (Red Box), Langkat District, North Sumatra Province, Indonesia 

 

 

 

The determination of management attributes of 

sustainable mangrove forest ecosystems for each 

dimension. (i) In this study, four dimensions of sustainable 
development were used: ecological, economic, social, and 

cultural dimensions. (ii) The evaluation of each attribute on 

an ordinal scale (scoring) based on the sustainability 

criteria of each dimension. The appraisal of the attributes 

was carried out using questionnaires with information from 

several respondents to determine the scores of each 

attribute from each dimension. The assessment is based on 

an ordinal scale that reflects bad and good values, where 

the range of scores depends on the state of each attribute. 

Bad values reflect the most unfavorable conditions for the 

sustainability of mangrove ecosystem management, while 

good values reflect the most favorable conditions in 
supporting the management of sustainable mangrove 

ecosystems in Jaring Halus Village. There are one or more 

intermediate values between these two extreme values, 

depending on the number of ranks for each attribute. (iii) 

Analysis of Rap-Mangrove forest ordination with the MDS 

method to determine the position of the sustainability status 

in each dimension on the sustainability index scale. (iv) 

Assessing the index and sustainability status in each 

dimension. The sustainability index value of each 

dimension can be visualized in the form of a kite diagram. 

Symmetrical kite diagrams are determined by the 
sustainability index of each dimension (ecological, 

economic, and social). This sustainability index value is 

analyzed multi-dimensionally to determine the point that 

reflects the position of the sustainability of mangrove 

ecosystem management relative to the reference point, both 

good and bad. The sustainability status category of the 

mangrove ecosystem management in Jaring Halus Village 

based on the index value of Rap-Mangrove forest analysis 

results is presented in Table 1. (v) Conducting a sensitivity 

analysis (Leverage analysis) to determine which sensitive 
variables affect sustainability. Sensitive variables are 

attributes that have leverage factors and contribute to the 

sustainability index of the mangrove forest management in 

Jaring Halus Village. The determination of sustainable 

management leverage attributes of mangrove forest 

ecosystems is based on the "root mean square" (RMS) 

value. The RMS value indicates the importance of the role 

of each attribute towards the sensitivity of the sustainability 

index (Kavanagh and Pitcher 2004). The greater the value 

of the RMS changes due to the loss of a certain attribute, 

the greater the role of these attributes in the formation of a 

sustainability index value on the scale of sustainability is. 
(vi) The Monte Carlo analysis was performed to take into 

account the dimensions of uncertainty (Kavanagh and 

Pitcher 2004). This analysis observes and evaluates the 

effect of errors by assessing ordination. The effect of errors 

can be caused by various conditions, such as mistakes in 

calculating scores due to the imperfect understanding of 

attributes or field conditions, variations in scores due to 

differences in opinion or judgment of researchers, repetitive 

MDS analysis processes, errors in data entry or missing 

data, iterative stability, and high-stress values (stress values 

are acceptable if the value is <25%) (Pitcher and Preikshot 
2001). The goodness of fit on MDS is reflected in the 

number of S-stress values calculated based on the values of 

S and R². A lower stress value indicates a condition of 

suitability and a high S value indicates the opposite. Through 

the Rap-Mangrove forest approach, a good model can be 

obtained from stress values that are smaller or less. 
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Table 1. Category of the sustainable status based on the index 
value analysis using Rap-Mangrove forest method 

 

Index value (%) Category 

0.00 - 25.00 Unsustainable  
25.01 - 50.00 Less Sustainable 
50.01 - 75.00 Moderate Sustainable 
75.01 - 100.00 Sustainable 

Source: Kavanagh and Pitcher (2004) 
 

RESULTS AND DISCUSSION 

Score of dimensions of sustainable mangrove forest 

management 
Assessment of the management sustainability of 

mangrove forest ecosystem in Jaring Halus Village 

included three dimensions, namely ecological, economic 

and social. Each dimension consists of several attributes. 

Based on the extraction results, a total of twenty-four 

attributes were obtained for all the dimensions as presented 

in Table 2. 

Sustainability status 

Mangrove forest ecosystem management requires an 

integrated approach that accommodates the interests of 

various sectors and stakeholders. Therefore, three 

dimensions of sustainability (ecological, economic, and 
social) on the management of mangrove ecosystem in 

Jaring Halus Village were incorporated with the results of 

the index value assessment can be seen in Table 3. 

The results showed that the average index value on the 

mangrove forest management in Jaring Halus Village was 

classified as moderately sustainable with a score of 

65.83%. The analysis results for each sustainability 

dimension showed that the economic, social, and 

ecological dimensions had a fairly sustainable status. The 

ecological dimension had the highest value, meaning that it 

is sustainable. Each dimension must remain sustainable in 
the future. Therefore sensitive attributes in each dimension 

need to be validated by different interventions. Based on 

the ecological attributes in Table 2, there are three 

attributes that become leverage factors because of their 

sensitivity in changing the sustainability value, namely: 

availability of seeds for rehabilitation, types of land use, 

and the critical level of mangrove forests.  

Based on the field observations in the customary forest 

in Jaring Halus Village, we recorded 15 mangrove species 

consisting of three growth levels, namely trees, poles and 

sapling (Table 4). At the tree stage, 14 mangrove species 

were found with 1,596 individuals, 14 mangrove species at 
the pole stage with 1,350 individuals, and 15 mangrove 

species at the sapling stage with 1,534 individuals. 

In Table 4, it can be seen that 15 species of mangrove 

were found in the studied area, comprising four families of 

true mangroves, namely Avicenniaceae, Rhizophoraceae, 

Rhizophoraceae, and Sonneratiaceae, while the others were 

from associated mangroves including Acanthaceae, 

Euphorbiaceae. Combretaceae, Arecaceae and Meliaceae. 

Acanthus ilicifolius, or in local name jeruju,  was 

documented at two levels of growth, namely pole (110 

ind.) and sapling (232 ind.). A. ilicifolius was recorded in 
two sampled sites, namely river estuaries where people 

used to fish and near community settlements. According to 

Agoramoorth et al. (2008), besides being used for 

ornamental and medicinal plants, A. ilicifolius can also be 

used as a bioindicator of pollution in the forest area and 

ponds. Furthermore, Ardli et al. (2011) state that A. 

ilicifolius was commonly monitored to assess the 

quantitative environmental quality. 

 

 

 
Table 3. The index value of sustainability status of mangrove 
forest management in Jaring Halus Village, Langkat District, 
North Sumatra Province, Indonesia 
 

Dimension Index value (%) 

Ecology 72.50 
Economy 69.72 

Social  55.27 
MDS average 65.83 

 

 

 
Tabel 2. Dimensions and attributes of the sustainability of mangrove forest ecosystem management in Jaring Halus Village, Langkat 
District, North Sumatra Province, Indonesia 
 

Dimension Attributes Total 

Ecology Type of land use, crown density, soil resistance to abrasion, changes in water quality, food chains and 

ecosystems, effort to preserve mangrove forest ecosystems, availability of seeds for rehabilitation, and 
critical/degradation level of mangrove forest  

8 

Economy The average income of the community, availability of funds for mangrove forest rehabilitation, number of 
businesses created and coordinated, improvement of alternative livelihoods, percentage of the population 
living below the poverty line, utilization of mangroves by the community, employment and income from 
mangrove tourism.  

8 

Social Understanding of the environment, community knowledge about mangrove forests, community participation in 
mangrove forest management, work ethic, facilitation and community assistance in the management of 
mangrove forest ecosystems, strengthening and enhancing the participation of local communities in 

management activities, conflict of the utilization of mangrove resources and local wisdom.  

8 

Note: Pitcher and Preikshot (2001), Machado et al. (2015), Karlina et al. (2016) 
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Table 4. Species richness and population structure of mangrove forest in Jaring Halus Village, Langkat District, North Sumatra, 
Indonesia 

 

Species Family 
Number of individual(s) 

Tree Pole Sapling 

Acanthus ilicifolius Acanthaceae 0 110 232 
Avicennia alba Avicenniaceae 190 113 113 
Avicennia marina Avicenniaceae 228 43 20 

Bruguiera sexangula Rhizophoraceae 56 67 67 
Excoecaria agallocha Euphorbiaceae 134 140 112 
Lumnitzera racemosa Combretaceae 120 0 130 
Nypa fruticans Arecaceae 90 33 33 
Rhizophora apiculata Rhizophoraceae 153 130 203 
Rhizophora mucronata Rhizophoraceae 109 156 198 
Rhizophora stylosa Rhizophoraceae 145 121 150 
Xylocarpus granatum Meliaceae 76 105 150 

Sonneratia caseolaris Sonneratiaceae 172 142 142 
Sonneratia alba Sonneratiaceae 65 10 42 
Ceriops decandra Rhizophoraceae 23 120 33 
Ceriops tagal Rhizophoraceae 35 60 61 
Total 1,596 1,350 1,534 

 
 

The main causes of deforestation of mangrove forests in 

Southeast Asia are land conversion to agriculture and oil 

palm plantations, development of shrimp ponds, and 

community settlements (Giri et al. 2015; Richards and 

Friess 2016, Thomas et al. 2017). The exploitation of 

mangrove forests through Forest Concession Rights or Hak 

Pengusahaan Hutan (HPH) private companies may result 

in a monopoly on forest exploitation which is the major 

contributor to deforestation in the Karang Gading Wildlife 

Reserve and may have an impact on the customary forest of 

Jaring Halus Village. According to Djufri (2015), the 
practice of HPH did not provide additional benefit to the 

local community living around the forest, but instead 

facilitated further deforestation. The decline in the carrying 

capacity of the forest will pose a serious threat, especially 

within the buffer zone of the wildlife reserve.  

Disturbed mangrove forest ecosystems due to habitat 

conversion will eliminate the ecological, economic and 

social functions of the forest (Polidoro et al. 2010; Valiela 

et al. 2001). Mangrove land rehabilitation may positively 

impact the environment, which in turn improves the local 

community welfare (Sudtongkong and Webb 2008, 
Janmaimool 2016). Based on the leverage analysis of 

economic attributes in Table 2, there were three sensitive 

attributes in the management of mangrove forest 

ecosystems in Jaring Halus Village, such as increasing or 

improving alternative livelihoods (diversification of 

business owned by the community), the percentage of the 

population living under poverty, and the utilization of 

mangroves by the community. Alteration in these attributes 

will simply affect the index value of the sustainable 

economic dimension. The alternative livelihood or business 

diversification developed by the Jaring Halus community is 

listed in Table 5. 
Improvement of alternative livelihoods or business 

diversification had a close relationship with the welfare of 

the coastal communities of Jaring Halus Village which 

served as an additional income to the fishermen if they did 

not go fishing. The minimum wage in Medan City (the 

capital of North Sumatra) in 2019 was 3,222,556 IDR, 

while the distribution of the income level of fishermen per 

month in Jaring Halus Village was in a low category with 

an average income between 600,001 to 1,500,000 IDR or 

67.88% less than the minimum wage. Based on Table 5, it 

can be seen that the majority of business diversification 

owned by coastal communities in Jaring Halus Village was 

the fish processing into food products (51.57%), followed 

by other minor businesses (34.37%) and fishery businesses 

(14.06%). Through the business diversification, it is hoped 

that the level of community welfare will also increase, from 

low and middle-level groups to high-income groups. Based 
on data from BPS (2018), the high-income group is defined 

as the average income between 2,500,000 and 3,500,000 

IDR per month. 

Based on the leverage analysis from the social 

dimensions in Table 2, there were two attributes that most 

sensitive and influence the management of mangrove forest 

ecosystems, namely: work ethic and understanding of the 

environment. Changes in these two factors will easily 

affect the social dimension index value of the sustainability 

index value. The coastal community of Jaring Halus 

Village had a community group called IPANJAR. IPANJAR 
community groups worked together with the community in 

mangrove nurseries and planting. IPANJAR also conducted 

monitoring of village forests voluntarily together with the 

community. According to BBKSDA Sumatera Utara 

(2019), the capacity-building activities by the IPANJAR 

group were often managed by involving Agency for Social 

Forestry and Environmental Partnership (Balai Perhutanan 

Sosial dan Kemitraan Lingkungan-BPSKL) and District 

Services for Cooperatives, Small and Medium Enterprise 

(Dinas Koperasi Kecil dan Menengah). IPANJAR 

community groups and Jaring Halus Village communities 

collaborated with related agencies, NGOs and university 
academics in biodiversity management. Collaborative 

activities that were routinely carried out included inventory 

and identification of aquatic mammals (dolphins), captive 

breeding and monitoring of horseshoe crabs, mangrove 

restoration, and certified seed propagation activities (e.g. 

Rhizophora stylosa and Rhizophora apiculata).  
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Table 5. Business diversification by coastal community in Jaring 
Halus Village, Langkat District, North Sumatra, Indonesia 

 

Business type(s) n 
Percentage 

(%) 

Fishery business (floating fish cages) 55 14.06 
Fish processing into food products (salted 
fish, fish chips, fermented fish paste) 

185 51.57 

Other minor businesses (grocery store, 
fresh fish, restaurant) 

85 34.37 

Total 330 100 

 

 

Local wisdom of Jaring Halus community related to 

mangrove forest management 

The mangrove forest in Jaring Halus Village had an 

estimated extent of 18 ha. The mangrove forest, which 

consisted of 15 mangrove species, was managed very well 
through customary regulations agreed upon by the 

communities. In general, the people have understood the 

importance of the mangrove ecosystem for the survival of 

the community both physically, ecologically and 

economically. The community's understanding and 

knowledge of the importance of mangrove forests was due 

to the high level of dependence related to the main 

livelihood of the community as fishermen. The expected 

results were in concordance to the statements by Bengen 

(2000; 2001; 2004), Setiawan et al. (2017), and Prasetyo et 

al. (2014) who stated that mangrove forest is one of the 

tropical natural resources which has a broad spectrum of 
functionalities and benefits in terms of ecological and 

economic aspects. The ecological function of mangroves 

can be seen from the physical, chemical and biological 

elements. 

The mangrove forest in Jaring Halus Village may be 

regarded as a successful example that showed the sole 

management by its local community and must be emulated 

by the Government of Indonesia. It may seem practical and 

strategic to adopt the local wisdom in natural resources 

management by the Jaring Halus community, especially to 

manage the damaged habitat of Karang Gading Wildlife 
Reserve which is located adjacent to the Jaring Halus 

Village. Jaring Halus Village has a unique tradition, and its 

people are known to be friendly and open to foreigners. 

The unique tradition practiced by the coastal community of 

Jaring Halus Village is the jamu laut. The tradition is a 

ritual to honor the ancestors who managed the oceanic 

region and are believed to provide welfare for fishermen 

and people living on the coastline. This is a cultural 

heritage that has been going on for centuries, although its 

recent implementation has been adjusted to the religion 

adopted in each region regarding its practical matters. The 
goal of the ritual is to provide the safety and welfare of 

coastal communities. The jamu laut ritual is held every 

three years, depending on the sea diviner. According to 

Aida and Zuska (2017), the jamu laut ritual aimed to forge 

and strengthen kinship among village communities. 

In the context of realizing the management of natural 

resources, as expected the community strives to impose 

customary values related to natural resource management, 

especially village forests which are formulated in an 

agreement. Some of the rules regarding village forests that 

are known and bind the community to comply, among 

others, can be seen in Table 6. 

Community perception of mangrove forest 

management 

The community perception of mangrove forest 
management was based on questionnaires distributed to 

330 respondents. The majority of the respondents (96%) 

were understood and familiar with the mangrove 

ecosystem, its functions, benefits, and ways of managing 

mangrove forests as presented in Table 7. 

Conformity of Jaring Halus community related to 

mangrove forest management 

The majority of the respondents (97%) had great 

conformity with the mangrove forest management with the 

details as presented in Table 8. 

Management of mangrove forest in Jaring Halus Village 
Efforts for the sustainable management of mangrove 

forests in Jaring Halus Village have been documented in 

several ways. The local community cultivated mangrove 

species based on existing potential. On 1 December 2019, 

the village head, village officials and the community 

planted mangrove seedlings including Avicennia spp. (api-

api), Sonneratia spp. (pedada), Bruguiera spp., Rhizophora 

spp. (bakau), Nypa fructicans (nipah), Xylocarpus 

granatum, and Excoecaria agallocha as many as 5000 

seeds. Planting was performed to utilize the coastal area. 

The establishment of customary protected sites in the 
mangrove forest area of Jaring Halus Village has been 

initiated indigenously while being promoted by the 

government as one of the Traditional Villages and National 

Ecosystem Areas. The local community maintained local 

wisdom by preserving customs or rituals and maintaining 

the marine ecosystem as their source of life which is the 

superiority of the Jaring Halus community. The potential of 

natural resources that are well maintained and conserved 

with the customs system is the basis of it. 

Based on the interviews with pawang (diviners) and 

respondents, it was known that several customary or sacred 

rules in the utilization of timber obtained from the 
mangrove forest in Jaring Halus Village were documented 

as presented in Table 6. These findings suggest the 

importance of increasing participation and empowerment in 

preserving mangrove forests. Efforts to protect the 

mangrove forest were not carried out by particular officers 

but on a voluntary basis. It was also known that there was 

awareness from the community to replant degraded 

mangrove sites by planting mangrove fruits or propagules.
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Table 6. Local wisdom practiced by the Jaring Halus community, Langkat District, North Sumatra, Indonesia 
 

Cultural 
approach(es) 

Type of local wisdom 

Notion It is not justified to harvest mangrove timber for commercial purposes 
Value(s) It is not allowed to damage the mangrove forest due to the presence of ancestors 

Mangrove forest provides livelihoods for the community 
It is not allowed to dispose of anything in the sacred sites 
It is not allowed to harvest mangrove timber for building structures, weddings or traditional events without the 
permission of the diviner and the village head 
Twigs and logs may be utilized for firewood and other purposes 
Timber may be harvested for fishing equipment, house poles, hall, and firewood for weddings or funerals 

Norm(s)/ 
custom(s) 

Mangrove forest is a zone for women to seek marine products and is prohibited for men by custom. 
In the tradition of jamu laut, offerings (eg., goat's head, chicken’s head and cow's head), are left at the shore, as a 
symbol for the blessings of the sea. 
A day of abstinence is a day where for 24 hours people are not allowed to remove any water from the land or the sea 
A day of abstinence is also a day for not cutting timber in 40 days 
As additional gratitude to the sea, there is a customary on fish harvesting based on a specific size  
The food that is brought into sacred sites must be disposed to ensure the safety of journey and its destination  
People who damage the marine ecosystem will be imposed by customary fines. 

Law No.ere is no current law on mangrove forest and fish resources management 

 
 
Table 7. Community perception on mangrove forest management in Jaring Halus Village, Langkat District, North Sumatra, Indonesia 
 

Indicator(s) 
Respondents 

(Ind.) 
Percentage 

(%) 
Perception 

Knowledge of mangrove 
ecosystem 

330 100 Majority of respondents understand very well that mangrove forests are 
forest areas that are influenced by saline water, consisting of mangroves 
(Avicennia or api-api) and other species as well as being a habitat for various 
species of animals, birds, fish and shellfish. 

Function and benefit of 
mangrove forest 

330 100 Majority of respondents understand the functions and benefits of mangrove 
forests as a physical barrier from erosion, high tides, and as a place to find 
fish, crabs, clams, firewood and building materials. 

Effect of mangrove forest on 
catch or fishery products 

320 96 Majority of respondents understand very well that the presence of mangrove 
forests affects their catch or fishing results. 

Deforestation and illegal 
fishing 

319 96 Majority of respondents understand fairly regarding mangrove deforestation 
and illegal fishing, which may lead to the decrease or even of fish resources. 

Dependence on economic 
activity and community 
livelihood 

280 96 Majority of respondents are very highly dependent on mangrove forest 
resources due to their main fishing activities and business diversification 

Benefit of mangrove forest 
conservation 

330 84 Majority of respondents understand well that the conservation of mangrove 
forest provides benefits to the community in both economical and physical 
contributions  

Efforts in mangrove forest 
management 

330 100 The community agrees that the efforts to conserve mangrove forests in Jaring 
Halus Village are quite high 

Conclusion The understanding or perception of the local community in Jaring Halus Village is quite resourceful 
regarding the sustainable status and efforts of mangrove forest management 

 

 
Table 8. Conformity of the local community on mangrove forest management in Jaring Halus Village, Langkat District, North Sumatra, 
Indonesia 
 

Indicator(s) Respondent(s) 
Percentage 

(%) 
Perception 

Awareness upon mangrove forest 
conservation 

312 94 The awareness level of the community is still considered low 

Existence of rules, norms, prohibitions, 
taboo, and local wisdom in mangrove 
forest conservation 

330 100 The community acknowledge any rules, norms, prohibitions, 
taboo, and local wisdom created for the mangrove forest 
conservation 

Community consent if the rules, norms, 
customs, values of local wisdom are 
made in written rules or laws 

330 100 The community consent to make rules, norms, customs, local 
wisdom values into written rules (legal formal) is very high 

Sanctions and sentences for scofflaws in 
the mangrove forest 

320 96 The community strongly agree to the implementation of 
sanctions and sentences according to the rules 

Participation of the community in the 
mangrove forest management 

310 93 The participation of the community in mangrove forest 
management is considered high and fairly enthusiastic 

Conclusion The conformity of the local community in Jaring Halus Village is quite good regarding the 
conservation efforts in mangrove forest management 
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There have been many outreach activities about the 

threats caused by mangrove deforestation both from 

academics who conducted independent community service 

and research as well as from NGOs and the Langkat 

District Forestry Service. In addition, the coastal 

community of Jaring Halus Village has contributed to the 

conservation efforts, especially regarding the sustainability 

of their customary forest. The community's knowledge and 

understanding of the importance of mangrove forests are 

due to the high level of community dependence on 
mangrove forests for livelihoods as fishermen (economic 

function) and the function of mangrove forests to protect 

settlements (physical and ecological barriers). Through the 

years, both officials and Jaring Halus community have 

made efforts to develop certain sites for ecotourism, 

although they still need a lot of improvements. This is 

because the development of the Jaring Halus Village area 

in the future will become a dependable place for thousands 

of residents around the tourism area. People also try to be 

independent and sell various processed food ingredients 

from fish that they produce themselves so that they can 
become typical souvenirs of Jaring Halus Village for the 

visitors. 

The Langkat District government has increasingly 

conducted socialization on implementing government 

regulations through related agencies to protect the 

mangrove forests and its coastal areas from irresponsible 

and detrimental to the community, especially in the lack of 

written regulations. However, such efforts are only in the 

form of counseling about the benefits if mangrove forests 

exist and consequences if they do not exist. This seems 

very insufficient considering the relatively limited number 
of extension workers and not equipped with adequate tools. 

The officials may also understand the community about the 

utilization of mangroves and efforts to replant mangrove 

forests. From the interview results, it was known that there 

was awareness from the community to replant degraded 

mangrove forests by taking mangrove fruits/seeds and 

seeding them independently and then planting them again 

in the village mangrove forest. The people of Jaring Halus 

Village sell mangrove seedlings from their own nurseries 

(seedlings from village forests) at a price of IDR 200-300 

per polybag from Langkat District to Aceh. Even though 

the selling price is low, the community makes this an 
alternative to income because the seeds are easy to obtain 

and cultivate. 

Collaborative efforts between the community and the 

government are required to use and manage mangroves and 

involve the community in planning and implementing 

mangrove management. Law No. 23/1997 explains that one 

of the tasks of the government is to form a partnership with 

the community and the business actors in environmental 

management. Support from the government as the formal 

institution to lead a partnership is very necessary, 

considering that the government has the authority to 
determine the policies that are transparent and impartial. 

Even though the actors involved in the partnership are 

equal, the support from the government can serve as an 

impetus for the formation of partnerships. 

In conclusion, to achieve sustainable mangrove 

management in the coastal area of Jaring Halus Village, it 

is better to provide awareness and knowledge to coastal 

area stakeholders about the importance of mangrove 

ecosystem management by increasing mangrove education 

options by conducting seminars, dialogues, providing 

education and open training to the Jaring Halus community 

regarding the sustainable framework of mangrove forest 

utilization. 
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