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INTRODUCTION 
 
Coastal areas of Indonesia has a wide range of typologies of habitat as well as the diversity of high biota, so that coastal and 

marine resources are very strategic to be developed [1]. Mangrove ecosystem is one of the potential ecosystems to be developed 

as an ecotourism area [1]. The mangrove ecosystem is an ecosystem of land and sea switching that has huge roles and functions 

[2]. Mangrove forests have socio-ecological, socio-economic, and socio-cultural functions. The ecological functions of 

mangrove forests are mainly protective coastlines and the life behind them from tsunami and wind, preventing the occurrence of 

drainage, and as a habitat for water biota [3]. The economic functions of mangrove forests include the utilization of the results of 

the forest, in the form of building timber, firewood, paper material, non-timber forest, as well as the beach nature tourism Area 

[4]. The function of the socio-cultural mangrove forest is to preserve the linkage of social relations with local communities as a 

place to find fish, crabs, shrimp, and medicinal materials [3]. 

 

The development of a potential mangrove ecosystem can play directly against the state of coastal ecosystems [5]. The mangrove 

ecosystem has a potential ecotourism attraction object to support ecotourism development [1].  Ecotourism in mangrove forests 

is seen to synergize with the conservation step of the forest ecosystem in real [6].  Utilization of mangrove ecosystem for 

ecotourism in line with the change of interest tendency and motivation of tourists visit from mass tourism (the "pleasure") to 

become ecotourism with special interest tourism, namely Sightseeing trip with a motivational visit to travel in which there is of 

elementary education and conservation [7]. 

 

The amount of benefits that exist in the ecosystem of mangrove forests, giving consequences for the mangrove forest ecosystem 

itself, namely, with the higher level of exploitation of the environment that does not end in the environmental degradation is 

sufficient Severe. [8] It is not detached from human behavior that lacks the importance of sustainability of the mangrove forest 
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ecosystem at a later date. People only assess the mangrove forest in terms of its economy, regardless of physical and biological 

benefits. It is necessary to research the utilization of the total economic value contained in the mangrove ecosystem through 

economic valuation. 

 

Therefore, the purpose of this research is to analyze the structure, composition and economic value of total mangrove forests as 

attraction objects in the development of ecotourism and the benefits of total economic value in the Siahoni village of Namlea 

subdistrict, Buru Regency, Maluku province. 

 

RESEARCH METHODOLOGY 

 

The research conducted using a descriptive research approach. Sampling carried out using the belt Transek method, where the 

strap. The transect is pulled perpendicular shoreline from the direction of the sea to the ground and there is no distance between 

the one quadrant and the next quadrant. The transmission distance between the transect is 50 meters, where each data extracted 

using a quadrant measuring 10 x 10 meters for the tree, 5 x 5 meters for the stroke and 1 x 1 meter for the saplings. In all the 

individual mangrove in each quadrant is measured by the following classification criteria: 

a. Tree, diameter ≥ 10 cm with the tree circumference  31 cm 

b. Sapihan, high  1.30 m and diameter  10 cm, with the tree circumference 7 – 31 cm. 

c. Sapling, high  1.30 m with the tree circumference  7 cm 

 

The structure and composition of the mangrove forest in Siahoni village are analyzed: species density, species frequency, species 

dominancy and essential value. 

 

1. Density (KJ)  =  
                            

                   

 

 

Relative density (KR) =  
                            

                               
x 100% 

 

2. Frequency type (FJ) = 
                       

                                       
 

 

Relative Frequencies (FR) = 
                          

                         
x 100% 

 

3. Dominance type (DJ)  = 
                              

                   
 

 

Dominance Relatif (DR) = 
                             

                             
 x 100% 

 

4. Important value (NP) = relative density + relative frequency + relative dominancy 

 

The equation used in calculating the total economic value [9] : 

 

1. Direct Use Value/DUV 

 

DUV = DUV1 + DUV2 + DUV3 + DUV4 + DUV5 (in Rupiah / year)  

 

Where: DUV: Direct value 

DUV1: The value of direct the king, shrimp, crab 

DUV2: Value for direct firewood 

DUV3: Ecotourism Direct Value. 

 

2. Indirect Use Value/IUV 

 

 IUV = IUV1 + IUV2 + IUV3 (in Rupiah / year)  

 

Where: IUV: Indirect values 

UV1: Indirect value of seawater intrusion prevention 

 

3. Option Value / OV 

 

OV = U$ 15/ hectare/year x area of mangrove forest (in Rupiah / year) 
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Where: OV: Option Value 

 

4. Total Economic Value / TEV 

 

TEV = DUV + IUV + OV + (in Rupiah / year) 

 

Where: TEV: Total Economic Value 

DUV: Direct value 

IUV: Indirect values 

OV: Option Value 

 

RESULTS 

 

1. Structure and composition of Mangrove ecosystem 

The mangrove ecosystem in Siahoni village is found Avicenniaceae lanata,  Rhizophora apiculata and Rhizopora mucronata. 

The calculation of mangrove vegetation analysis is classified into three categories, namely tree, Sapling, and seedling. 

 

a. Tree 

Results of mangrove composition structure for tree category can be seen in Table 1. 

 

Table 1: Structure of Mangrove vegetation composition Tree in Siahoni village, Buru Regency 

No Species 
 Tree 

N Ind(Ha) KR(%) DR(%) NP H’ J’ D’ 

1 Avicenniaceae lanata, 1 33,33 1,06 4,46 5,53    

2 Rhizophora apiculata 66 2200 70,21 83,04 153,24    

3 Rhizopora mucronata 27 900 28,73 12,50 41,23    

Total  94 3133,33 100 100 200 0,28 0,18 0,56 

 

Density (K) mangrove vegetation in Siahoni village in the tree category is 3133.333 ind/ha, where the highest density belongs to 

Rhizophora apiculata type with a value of 2200 ind/ha with relative density (KR) of 70.21%. While the lowest density is owned 

by the type Avicenniaceae lanata, (33.33 ind/ha) with a relative density of 1.06%. Just like the KR value, the highest relative 

domination (DR) value is also possessed by Rhizophora apiculata type 83.04% and the lowest DR value is also owned by 

Avicenniaceae Lanata type, which is 4.46%. 

 

The Biodiversity Index (H ') of mangrove vegetation in Siahoni village in the tree category is 0.28. While the value of the 

versatility index (J ') is 0.18 in the meantime, the highest important value (NP) in the tree category of the 3 types of mangrove 

found is a type of Rhizophora apiculata with a value of 153.24% and the lowest value is the type of Avicenniaceae With a value 

of 5.53%. 

 

b. Sapling 

Results of mangrove composition structure for the sapling category can be seen in table 2. 

 

Table 2: Structure composition of Mangrove vegetation category Sapling in Siahoni village, Buru Regency 

No Species 
 Tree 

N Ind(Ha) KR(%) DR(%) NP H’ J’ D’ 

1 Avicenniaceae lanata, 5 166,67 17,24 11,35 28,60    

2 Rhizophora apiculata 24 800 82,76 88,65 171,40    

Total  94 966,67 100 100 200 0,20 0,18 0.8 

 

Density (K) of mangrove vegetation in Siahoni village in the sapling category is 966.67 ind/ha, where the highest density is 

owned by R. Apiculate (800 ind/ha) with relative density (KR) of 82.76%. The lowest density is owned by the type 

Avicenniaceae lanata, (166.67 ind/ha) with a relative density (KR) of 17.24%. The highest relative domination (DR) value is 

also owned by Rhizophora apiculata type 88.65%, whereas the lowest DR is owned by Avicenniaceae lanata type 11.35%. 

 

The Biodiversity Index (H ') of mangrove vegetation in Siahoni village in the sapling category is 0.20. The versatility index (J ') 

is 0.18. Meanwhile, the highest important value (NP) owned by Rhizophora Apiculata is 171.40% and the lowest NP is owned 

by the type Avicenniaceae lanata, with a value of 28.60%. 

 

c. Seedling 

Category seedling is not found in Siahoni village, so it can not be calculated the value of the composition structure of mangrove 

vegetation. The current mangrove condition in Siahoni village is already good because it resembles a forest. 
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2. Total Economic Value 

Mangrove forests have been recognized as having great economic value for the surrounding community and fauna. Not only to 

prevent erosion and abrasion of beaches or tourist attractions. The total mangrove economy consists of use and non-use values. 

For the use-value using the market price approach that applies in a region. For non-use values, use the benefit transfer approach, 

because there is no data yet for economic value Based on observations and interviews with respondents, the value of mangrove 

forest utilization can be identified, namely: 

 

a. Direct Use Value 

The value of direct use of mangrove forests is a direct benefit taken from natural resources [9]. Based on the results of the 

research, the value of direct use of mangrove forests for the people of the utilization of cassava, shrimp, crabs, jeruju leaves, fruit 

pidada, firewood and ecotourism as presented in table 3. 

 

Table 3: The value of mangrove forest direct use Desa Margasari. 

No. Direct value Types Rp / year % 

1. Crab, shrimp, crabs 647.580.000,00 70.40 

2. Firewood 261.600.000,00 28.44 

3. Ecotourism 10.660.000,00 1.16 

 Total 919.840.000,00 100 

 

b. Indirect Use Value 

Indirect value is a value that is not directly perceived by its benefits. The value of indirect mangrove forest as an intrusion barrier 

of seawater is estimated by the approach of the replacement cost of resources, namely all costs incurred for the manufacture of 

coastal. Based on the results of the interview with the chairman of the Village Supervisory Board (BPD) Siahoni, the production 

value of 1,200 meters of the coastal embankment and the durability of + 50 years is Rp 12,498,103,000.00. The value is divided 

by 50 years to get the value per year. Thus, the value of the indirect use of mangrove forests as an intrusion barrier of seawater is 

Rp 249,962,060.00 per year.  

 

c. Option Value 

Option Value is a potential value that can be utilized for future dating. The value of the mangrove forest option is estimated 

using biodiversity value. The value of mangrove forest biodiversity in Indonesia is the US $15 per hectare per year. The value of 

mangrove forest is obtained by multiplying the biodiversity value of US $15/hectare/year with the area of mangrove forest at the 

research site. According to the rupiah exchange rate of Bank Indonesia (2020), 1 US $ is worth Rp 13,657.00 so it obtained a 

value of Rp 187,825,000.00 per year. 

  

d. The economic value of Total Mangrove Forest Siahoni village Buru Regency 

The uncontrolled use of the economic value of mangrove products has a negative impact on the physical condition of 

mangroves. As the population grows, the intensity of mangrove exploitation will also increase both wood and associated 

organisms. 

 

The total economic value is the values contained in natural resources, which are the summation of all direct value, indirect value, 

the value of choice and value of existence. According to the TEV formula, the total economic value of mangrove forests Siahoni 

village Buru Regency of Maluku is Rp 10,530,519,419.00 per year as presented in table 4 follows: 

 

Table 4: The total economic value of mangrove forest Margasari village 

No. Type of value Rp/Year % 

1. Direct Use Value 919.840.000,00 67,75 

2. Indirect Use Value 249.962.060,00 18.41 

3. Option Value 187.825.000,00 13.84 

 Total 1.357.627.000,00 100,00 

 

DISCUSSION 

 

Typical mangrove vegetation shows zoning patterns, which are closely related to soil type (mud, sand or peat), open to wave 

blows, salinity and tidal influences recede. Mangrove areas are fertile areas, both land and water, because of the transportation of 

nutrients from the tides. Thus, mangroves are known as one of the coastal resources with high productivity. Therefore, mangrove 

areas have a strategic role both ecologically and economically.  

 

Mangrove forest vegetation in Indonesia has a high species diversity, with a number of species around 47 species. Mangrove 

forests have at least one dominant true plant species that belong to four families, namely Rhizoporaceae (Rhizopora sp., 

Bruguiera sp., and Ceriops sp.), Sonneratiaceae (Sonneratia sp.), Avicenniaceae (Avicennia sp.) and Meliaceae sp. (Xylocarpus 
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sp). Mangrove type is closely related to its habitat factors, including soil, physiography, erosion salinity changes in coastal land, 

tidal inundation, river conditions, and human activities. On the shores of the sea where the waves are relatively calm, generally 

grow with dense types of fires (Avicennia sp.) and mangroves (Rhizopora sp) whose roots help stabilize the coastal area. 

 

Based on the results of this study can be concluded, mangrove vegetation is found that is 3 species of mangroves of type 

Avicenniaceae lanata, Rhizophora apiculata Rhizopora mucronata. The condition of mangrove vegetation in Siahoni Village at 

the tree level is dominated by Rhizophora apiculata with a critical value Index (INP) of 153.24. Mangrove vegetation at the level 

of saplings is dominated by Rhizophora apiculata with a vital value Index (INP) of 171.40. 

 

Based on the results of the research can be concluded that the total economic value of mangrove forests Siahoni Village, Buru 

Province of Maluku is Rp 1,357,627,000.00 per year. The value is derived from the total direct value of Rp 919,840,000.00 per 

year from the utilization of cassava, shrimp, crab, firewood and ecotourism, the indirect value of Rp 249,962,060.00 per year of 

Penghal; Ang intuition of the Sea, The chosen value of Rp 187,825,000.00 per year of biodiversity. 

 

The arrest rate reaches Rp 366,360,000.00 per year. This value is derived from the result of a catchment of 9,159 kg per year  

multiplied by the selling price of Rp 40,000.00 per kg. In addition to the cage, the other catches are shrimp, amounting to Rp 

270,900,000.00 per year. This value is derived from shrimp catch of 3,870 kg per year multiplied by the selling price of Rp 

70,000.00 per kg. Then another catch is Crab Rp 10,320,000.00 per year. This value is derived from the crab catch 129 kg per 

year multiplied by the selling price of Rp 80,000.00 per kg. Thus, the total value of the catchment result, shrimp and crab is Rp 

647,580,000.00 per year.  

 

Based on the interview results, the value of the direct wood of the fuel Avicenniaceae lanata. and Rhizopora spp. taken by the 

community are dried branches around the mangrove forest. People take firewood when supplies at home have run out, so not 

necessarily how many times in a week take firewood. Firewood is just as a cooking fuel reserve to conserve gas consumption. 

People are looking for firewood on average 2 times a week. The amount of firewood taken ranges from ± 4,360 tie/month. 

Firewood obtained from mangrove forest within a year ± 52,320 connective. The price of the firewood market prevailing at the 

research site is Rp 5,000.00 per bunch. So that the value of wood burnt in a year for Rp 261,600,000.00. 

 

The value of direct use of mangrove forests for ecotourism destination is estimated based on the travel cost method, which is all 

costs incurred to the location. Based on the results of interviews with tourists from the mangrove forest, the total cost per person 

is multiplied by the average number of visits that the respondent will make within a year of Rp 10,660,000.00 per year. 
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