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 Background: The presence and density of mangrove plants provide a high contribution 

level of mangrove ecosystem, especially generated by mangroves. This paper describes 

the condition of the mangrove forest around MuaraAngke Wildlife Reserve (SMMA), a 
mangrove forest area located in the center of the capital city, Jakarta. Objective: As an 

ecosystem which should have a very high potential of the surrounding communities, the 

condition of the mangrove forest ecosystem in the MuaraAngke Wildlife Reserve can 
be said as alarming. Various pressures on the ecosystem, especially pollution, as the 

impact of human activities has turned the SMMA area into an alarming state of 

degradation. Pressures on the presence of mangroves increases significatly as water 
pollution, garbage piles, and the pressure of increasing land requirements led to the 

decreased function of mangrove forests. Results: The result of identification of plant 

species, showed that there are 27 species of mangroves which is mainly dominated by 
Sonneratia (Sonneratiacaseolaris). While the results of the analysis indicate that the 

ecological functions and the surrounding area of SMMA lack adequate ecological 

functions as the nutrient provider for the region's biota. While the economic function 

showed that the lack of public awareness of mangrove functions as the source of food 

and medicinal plants, pond area, timber, and tourism location are also low. Conclution: 

The role of all stakeholders is needed to seriously consider the presence of mangrove 
forest in SMMA and the surrounding areas. Enforcement of the related regulations, 

improvement of education and knowledge on the function of mangroves. The 

structuring of habitants around the area is a priority that should be conducted including 
the education of awareness to the public in order to stop throwing garbage into rivers 

which have an impact on the accumulation of garbage in mangrove forests Similarly, 

the role of the business community to develop a mangrove forest area and help reduce 
the existing pressures. 

 

INTRODUCTION 

 

As one of the countries that have the largest mangrove forest in the world, vast mangrove ecosystem in 

Indonesia reached 75% of the total mangrove in Southeast Asia, or about 27% of mangrove area in the world 

(Rahmawaty, 2006). The mangrove area should have been larger. This is due to the massive decrease in 

mangrove area in Indonesia. In fact, according to Campbell and Brown (2015), Indonesia is the world's largest 

mangrove deforestation. Recorded from 1980 to 2000 there had been a mangrove deforestation by 40%. The 

downward trend in the mangrove forest area is estimated at about 200 thousand hectares/year (Rahmawaty, 

2006). The disappearance of the forest is caused by many things, such as the conversion of the mangrove forest 

into agricultural land, ponds, and tourism facilities. But the biggest cause is due to conversion of mangrove 

forest into shrimp ponds (FAO, 2007). Most conversions occurred on the island of Java, thus the remaining 

mangrove forest with the significant area is now mostly located in Irian Jaya, Kalimantan and Sumatra FAO 
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(2007). This naturally has an impact on many things, especially a direct impact on the ecological function of the 

mangrove ecosystems that still exist today, such as mangrove plant diversity and the sustainability of living 

organisms whose lives depend on the mangrove ecosystem. As we know that in terms of diversity of mangrove 

flora and fauna, Indonesia is known as the most diverse region in the world and the port for the life of various 

species of animals and plants (Howes et al., 2003). Mangrove plants in Indonesia is a provider of the highest 

carbon in the tropics. Reported by Murdiyarsoet al (2015), that mangrove plants in Indonesia can provide 

carbon content three times greater than the inland tropical forests and five times larger than the tropical highland 

forests. Mangrove roots thrust deep and strong into the mud beach. Mangrove is an important line of defense on 

the beach from aberration and "home" for aquatic organisms. Mangrove forests have high economic potential, 

aside from the provision for pond areas, a place for salt-making, as well as a recreational area Wahyuni et al., 

(2014). While mangroves are a source of food and nutrition with high content of carbohydrates and calcium 

(Pardede, 2013) as well as the basic ingredients of medicines which contain compounds of steroid, saponins, 

flavonoids and tannins (Purnobasuki, 2004; Purwoko, 2004). 

Many researches have been done on the presence of mangrove forest ecosystems in Indonesia, either on the 

functions of ecological, economical and/or social. These three functions are interrelated. The high economic 

value of the mangrove forests to human interests, then the cause of all conversions into other forms occur. Some 

studies suggest that there are a variety of interrelated factors, such as the background of social, economic, and 

cultural and biophysical conditions of the region and the political situation in the region could affect the quality 

of the mangrove forest in the surrounding areas.  

 

Presence of Muara Angke Wildlife Reserve Flora: 

MuaraAngke Wildlife Reserve (SMMA) was designated as a nature reserve by the Dutch on 17 June 1939, 

with the preliminary area width of 15.04 ha. Then this area was expanded in 1960 which according to the record 

having a total area of approximately 1,600 ha with a core zone covering an area of 1,344.62 ha. The increasing 

pressure and damage to nature both in and around the area of MuaraAngke, have caused severe damage to some 

areas of the nature reserves. After 60 years of its status as a nature reserve, in 1998 the government changed the 

status of this area into a wildlife sanctuary for its rehabilitation. 

SMMA is a conservation area based on the Minister of Forestry Decree Number 097/Kpts-II/1988, 29 

February 1988 in the area of mangrove forest at the north coast of Jakarta (Flora and Fauna Indonesia, 2011). 

Administratively, this area is included in the Village of MuaraKapuk, PenjaringanSubdistrict, North Jakarta 

municipality. The SMMA mangrove forest has very open access to the surrounding community. On the south 

flows the Angke river that carry household and small business pollutants that exist along the Angke river from 

upstream to downstream. On the west there is a Pantai Indah Kapuk (PIK) residential housing, in which the 

activities naturally also affect the pollution of SMMA (Figure 1). On the north side of SMMA, there is an 

Angke-Kapuk protected forest that is within the authority of the Jakarta Foreestry Agency (Environmental 

Management Agency of DKI Jakarta, 2014). 

Although SMMA is the smallest wildlife reserve in Indonesia with a total area of 25.02 ha, but the role and 

function are quite important. Until now there are about 30 species of plants that live in the SMMA and 11 of 

them are species of trees, such as mangrove (Rhizophoramucronata, R. apiculata), Avicennia (Avicennia spp.), 

Sonneratia (Sonneratiacaseolaris), and blind-your-eye (Excoecariaagallocha). Some plant species associated 

with the mangroves can also be found in this region such as Indian-almond (Terminalia catappa) and Nipa palm 

(Nypafruticans) (Flora and Fauna Indonesia, 2011). While various types of fauna are also found in the SMMA 

ecosystem. The crown of trees serves as a habitat for many species of birds and mammals. Therefore, BirdLife 

International which is one of the bird conservation organization in the world enters MuaraAngke as one of the 

important areas for birds (IBA, Important Bird Areas) in Java. While holes found in the branches and puddles on 

the crossing between the trunks and branches of trees are good enough habitat for insects (especially 

mosquitoes). Surface soil is a habitat for mudskippers and snails/clams, while crabs and frogs making permanent 

and semi-permanent holes in the ground. While the water channels between mangrove roots serves as a cultural 

habitat and fish/shrimp (Kusmana, 1995 inWijaya, 2011). 

For over the last two decades there is pressure from various factors that cause the destruction of the 

mangrove forest and affect the sustainability of the plants and animal life therein. The pressure to the SMMA 

increases in line with the population growth, especially along the riverbanks. Pollution of household and 

industrial waste dumped into rivers accumulates in the downstream, whereby SMMA is located. Pollutants are 

of course directly affecting the physiology of mangrove plant growth and the aquatic animals that live in the 

mangrove ecosystem. In addition, the contaminated water is a drinking source for birds that indirectly also drink 

and eat animals that live in the mangrove ecosystem. Earlier vegetation in the SMMA is the mangrove forests at 

the north coast of Java, with diverse species and high density. However, due to the high rate of deforestation in 

the region, the area is currently estimated to be covered by only 10% of tree vegetation. Most have been turned 

into open swamp overgrown with grass, reed (Saccharumspontaneum) and water hyacinth 

(Eichchorniacrassipes). 
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Other than caused by the conversion of mangrove forest into fishponds and other public facilities, the 

quality degradation of the the mangrove forest is also caused by pollution, which indirectly also affects the 

quality and quantity of mangrove communities in it, including the diverse species and community structure. 

Accordingly, this research examines the extent of the survival of SMMA mangrove communities against the 

effects of pollution pressure from the surrounding environment.The role of mangroves can absorb pollutants 

very well to improve the condition of the environment as well. Environmental health will also improve if 

mangrove is also good (Utomo, 2014). It will certainly be better if applied in Jakarta where air pollution levels 

are also high. 

 

Research Methods: 
The study was conducted in the area of Muara Angke Wildlife Reserve, Kapuk Muara Village, 

PenjaringanSubdistrict, North Jakarta Municipality. Equipment used in the analysis of vegetation include 

location maps, sample bags and label papers, hagameter, compass, GPS, measuring instrument, and mangrove 

identification book. 

The data were collected at several observation stations. The determination of the stations is based on the 

distribution of mangrove, mangrove condition, and environmental circumstances surrounding the mangroves. 

The sampling points are in the PidadaBlock by pulling a Transect Belt in line with the "Birdwalk" that has been 

built with a 10 mwidth of transect, comprising of 5 m to the left and right of the Birdwalk. The transect that was 

undertaken was t a length of 35 blocks (10 m x 10 m) or 350 meters, forming a transect belt path area (350 m x 

10 m) of 3500 m
2
 (0.35 ha). Transect is divided into two sections A and B each consisting of 20 blocks and 15 

blocks, whereby the A section started from at the point with the coordinate of Lat.S  06°06'54.73" Long.E 

106°46'7.20" and ended at the point ofLat.S 06°06'51.91" Long.E 106°46'4.82". While the B sectionbegan at the 

point of Lat.S 06°06'45.0" Long.E 106°45'57.5" and ended at the point ofLat.S 06°06'39.8" Long.E 

106°45'58.3". Recording and calculation of the plants/vegetation were carried out along the transect belt 

including all the trees within the belt with the provision that they have a diameter of over 10 cm or over 33 cm 

circumference at chest height (DBH = Diameter at Breast Height). In addition, qualitative observations were 

also conducted on  he extent of mangrove destruction and interviews with key figures such as guards and 

employees in the wildlife reserve (Utomo, SW). 

 

Results: 

Pollutin Pressure on The SMMA Ecosystem: 

Coastal areas, especially those bordering the beach is an area that is susceptible to various changes. The 

mangrove ecosystem is one of the ecosystems affected by the changes this dynamic. Serious problems that exist 

in the region this SMMA because the area is bordered by the activity of the population along the Angke times. 

Actually, the presence of the river very well affect the mangrove ecosystems. The content of mud and sand 

washed from upstream is a very good medium for the growth of mangrove (Elster, 2000; Nontji, 2002). 

However, the population density is very high at all times from upstream to downstream makes the problem is 

quite complex. Residents in the area upstream of a resident with the livelihoods of small businesses, such as 

motorcycle repair, welding, food stalls, etc. which often throw garbage at times Angke. While downstream 

inhabited by fishermen permukimaan very dense where the availability of sanitation and waste disposal are not 

available either then dispose of solid waste to time Angke. While in the west SMMA are elite housing PIK 

which also produces household chemical pollution. Overall pollutants SMMA this boils down to, as an open 

area, so that then impacts on plant and animal life ecosystem. 

Although mangrove ecosystems that are most vulnerable, but also the most complex ecosystems and 

productive for human benefit (Parthasarathy & King, 2012). Mangrove ecosystem in the Angke estuary 

ecosystems that can support life is very important in coastal and marine areas in the vicinity. In addition to 

functioning as an ecological habitat and nutrient providers for marine life across the region as well as retaining 

the abrasion and absorbing the waste that enters the sea area. This is in line with that expressed by Sutrisno 

(2008) and Biodiversity (2014) that the land area of MuaraAngke the last bastion for the flood runoff that occurs 

when the rainy season. These areas provide protection for sea water infiltration, retaining abrasion and as a 

water filter polluted river erosion on the beach Marunda. Infiltration of sea water for two months bermangrove 

not reached 2 m, while bermangrove only 1 m (Sediadi, 1991 in Anwar and Gunawan, 2007). 

In the south flowing time Angke that carry pollutants households and small businesses that exist along time 

Angke from upstream to downstream. In the west there is residential Pantai Indah Kapuk (PIK), which of course 

also affect pollution activities SMMA.If the condition Open condition SMMA region, which in the south 

bordered by the fishing communities along the Angke times and in the west there is residential Pantai Indah 

Kapuk (Figure 1), the region SMMA looked less attention. Human activities that most threatens the mangrove 

forest ecosystem is pollution due to solid waste disposal. From the results of physical examination often found 

piles of garbage that can interfere with the growth of mangrove forests and the presence of wildlife. The waste is 

the number continues to increase daily and damaging ecological function, aesthetics, and comfort for the 
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visitors. Mangrove plant parts that are most influenced by the accumulation of garbage is part of the root, so the 

impact of the most severe is the death of the plant because the roots can no longer support the process of 

absorption of nutrients for life mangrove. According Bengen (2001), the impact of garbage is 

terlapisnyapneumatofora by winding and solid waste pollution permeation material into a plant that causes 

physiological functions that support life mangrove become unable to function. 

Distribution of garbage in SMMA is uneven. The highest accumulation of garbage condition occurred in the 

border region SMMA with housing area Pantai Indah Kapuk, the nearest location of observation "Birdwalk". 

 

 
 

Fig. 1: Condition of the SMMA border area with settlements 

 

Piles of garbage are trapped between mangrove roots and tend to have an effect in a relatively long period. 

The ability of the mangrove roots to absorb waste concentration is very high, therefore the condition of the 

mangrove plants is often found having the condition of different leaf color. Research conducted by Hamzah and 

Setiawan (2010) showed the concentration of heavy metals in the roots have the highest concentration of Zn 

compared to the leaves and stems. 

 

Community Structure and Mangrove Plant Viability: 

From the result of observation, not all mangroves contained in SMMA can entirely be identified. Due to the 

limitation of the environmental observation conditions, there is the possibility of unidentified plants that are 

outside the lane. Based on the results of the observation show that there are 26 plant species in the SMMA 

ecosystem, of which 20 of the species are trees and 6 are in the type of bushes, shrubs, and herbs (Table 1). 

 
Table 1: Type of Plants that are in SMMA 

 
No 

 
Scientific Name 

 
Regionam Name 

 
Family 

 

Woody Trees 

1.  Acacia auriculiformis Akasia Fabales 

2.  Adenantherasp. Saga Fabaceae 

3.  Albiziachinensis Sengon Fabales 

4.  Avicenia marina Api-apiputih Acanthaceae 

5.  Barringtoniaasiatica Butun/Keben Lecythidaceae 

6.  Bruguieragymnorrhiza Putut/Kendeka Rhizophoraceae 

7.  Calophylluminophyllum Nyamplung Calophyllaceae 

8.  Casuarina equisetifolia Cemaraudang Casuarinaceae 

9.  Derris trifoliata Oyot Fabaceae 

10.  Excoecariaagallocha Kayubuta-buta Euphorbiaceae 

11.  Ficusindica Kaktus Moraceae 

12.  Ficusmicrocarpa Banyan Moraceae 

13.  Hibiscus tiliaceus Warulaut Malvaceae 

14.  Lagerstroemia speciosa Bungur Lythraceae 

15.  Nypafruticans Nipah Arecaceae 

16.  Rhizophoramucronata Bakaukurap Rhizophoraceae 

17.  Sonneratiacaseolaris Pidada Lythraceae 

18.  Sterculiafoetida Kepuh Malvaceae 

19.  Terminalia catappa Ketapang Combretaceae 

20.  Thespesiapopulnea Warulaut Malvaceae 

 

Bushes, Shrubs, and Herbs 

21.  Acanthus ilicifolius Jeruju Acanthaceae 

22.  Galanus sp. Rotan Arecaceae 

23.  Ludwigiapeploides Alamandaan Onagraceae 

24.  Nypafruticans Nipah Arecaceae 

25.  Saccharumspontaneum Gelagah Poaceae 

26.  Vitis trifolia/Cayratiatrifolia Anggurhutan Vitaceae 
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The calculation result of the mangrove vegetation data Importance Value Index (INP) is denoted in the form 

of the tabular below. 

 
Table 2: Important Value Index Calculation Results 

 

No 

 

Scientific Name 

 

Regional 
name 

 

Famili 

 

Relative density 
(KR) 

 

Relative 
Frequency(FR) 

 

RelativedDomonan
ce (DR) 

1.  Sonneratiacaseola

ris 

Pidada Lythraceae 98.95833333 68.57142857 99.47839046 

2. Terminalia 
catappa 

Ketapang Combretaceae 1.041666667 2.857142857 0.521609538 

 

From the mangrove community structure as a whole, either KR, FR, DR, and INP, shows that the presence 

of the Sonneratia plant species (Sonneratiacaseolaris) has the highest importance value index and very 

dominating than the other mangrove plants. However, the presence of such plant is an indication that explains 

that the Sonneratia is a plant that has the capability of high physiological tolerance and adaptation to stress and 

environmental changes in the SMMA even in the quite high pollution level. The varied physiological properties 

of the mangrove plants which then determines the survival of the plant species. Plants that able to live in muddy 

intertidal habitat, have the capability to adapt by using breathing roots that appear on the surface of the mud 

around the trunk to remove the salt and take oxygen from the air. This causes the Sonneratia plant able to deal in 

extreme environments and muddy habitats such as the SMMA. 

High abundance of the Sonneratia plant also greatly affects the production of organic matter, as a result of 

waste decomposition, which becomes the source of nutrients for the mangrove biota. The sizable waste 

production from the Sonneratia plant is then used as a source of nutrients for the plants and animal organisms 

that exist in the mangrove ecosystem, which is quite capable of maintaining and supporting the sustainability of 

the SMMA mangrove ecosystem network. According to Mayudin (2012), each hectare of the forest produces as 

much as 13.08 tons of waste per year, or around 4.85 tons of dry weigth per year. Those wastes contain 10.5 kg 

Nitrogen/ha (equivalent to 23.33 kg of urea) and 4.72 kg Phosphorus/ha (equivalent to 13.11 kg of SP-36 

fertilizer). 

 

Conclusion: 

MuaraAngke Wildlife Reserve (SMMA) is a potential mangrove forest ecosystem both in terms of ecology 

and economy which is located in the center of the capital city of Jakarta. A region surrounded by Pantai Indah 

Kapuk housing and fishing communities in the vicinity, as well as the estuary for the Angke river which results 

the SMMA to experience the high pollution pressure, especially trash and chemicals that enter through the 

Angke river. 

Of the 26 identified species of mangrove plants in the SMMA, the Sonneratia (Sonneratiacaseolaris) has 

the highest importance value index and grew dominating the SMMA region compared to other mangrove plants. 

The anatomical and physiological structure of the plant, resulted the the ability of the Sonneratia to survive the 

significantly high pressures of pollution. 

The sustainability of MuaraAngke mangrove ecosystem should continue to be pursued, other than through 

the self recovery of the ecosystem itself, the efforts of human intervention is also required, which involves not 

only the government, NGOs, and relevant institutions, but also include all levels of society. Raising community 

awareness through education at the surrounding river from upstream to downstream is one strategic way, 

considering the level of education of the people living in North Jakarta is fairly high, which in 2014 around 

35.37% of the people have completed their high school education.With the active role of all stakeholders the 

quality of the environment will be better, environmental health also improves. Through Education for 

Sustainable Development, all become well behaved to the environment for environmental health is always well 

preserved and development can be sustainable. 

 

Suggestion: 

Restoring the ecosystem to their former condition requires effort which involves not only dependence on 

the government's efforts but also the participation of the public. 

In order to raise public awareness to the environment, especially the mangrove ecosystem, it can begin by 

providing knowledge through interesting education, one of which is through creative media. 

While education at the individual or family level is a very important starting point for the shaping of 

behavior. 

Providing knowledge and understanding on the benefits and advantages of mangrove ecology and economy 

are insufficient. 

Educating the public that the mangrove ecosystem is no longer "a place to throw trash" but also as stated by 

Sutrisno (2008), that the SMMA area should be proclaimed as a place of recreation and education. 
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The Importance Of Research In The Future: 

Mangrove conservation research in the Bay of Jakarta is very important because of the threat to the 

existence of mangrove is increasing because of population pressure and pollution is also increasing. While the 

existence of mangrove becomes very important to maintain the balance of the environment. Various types of 

mangroves and animals living in it under threat. The government and all stakeholders are jointly doing strict 

monitoring for mangrove conservation. 
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