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Abstract. Mangrove ecosystems have unique characteristics and forms
and have functions and benefits as a development resource both as an
economic resource and an ecological resource that has long been felt by
the people who live around the coastal area. In the last few years,
mangrove ecosystems in Mangunharjo Urban Village have been
continuously under pressure due to human activities. The main factors
causing mangrove damage, namely: (1) Pollution, (2) Conversion of
mangrove ecosystems into ponds and (3) Excessive logging. Mangunharjo
Village has brackish water fishery potential by having a pond area of +
10.45 hectares. The research method used in this research is to use a
descriptive research method. The data collection technique used is the
study of literature. The results showed that the condition of mangrove
ecosystems in Mangunharjo Subdistrict decreased from 1990 to 1995 by
50%, but began to increase again in 2002 to 2015 by 18.42%. Mangrove
species found in this study were Rhizophora sp, Avicennia sp, Xylocarpus
sp and Bruguiera sp. Mangunharjo mangrove ecosystem has the highest
density of mangrove species, namely Avicennia sp. As for the results of the
analysis of the extent of mangrove ecosystems on the coast of
Mangunharjo with the results of fisheries production, it shows that during
the period before abrasion the farmer's income was IDR 1,000,000.00 / day
these conditions continue to decline to IDR 100,000.00 to IDR 30,000.00 /
day until early in 2000.
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1. Introduction

Mangroves are a community that lives in muddy areas that are still affected by the tides.
Mangrove forests are biological natural resources that have a variety of potential diversity
that provides benefits for human life both directly and indirectly [8]. Mangroves as a
component of coastal ecosystems play an important role, some of these roles or functions
such as physical, chemical, biological and economic functions [12]. Mangrove forests have
ecological functions, among others, as a nursery area, spawning ground, and foraging for
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various types of marine biota that live in it (feeding ground) [2]. Mangrove ecosystems also
have a physical function, namely as an area to reduce waves and hurricanes, protectors
from abrasion, silt retention and sediment capture. The optimal ecological functioning of
mangrove forests can guarantee the sustainability and availability of fish populations,
which are present in the waters around the ecosystem. Besides having an ecological
function, mangrove forests also have important economic functions, such as providing
wood, foliage as raw material for medicines, and others [1]. However, mangrove forests are
vulnerable to damage if the environment is not balanced. Even the destruction of
mangroves is not only caused by natural processes, but also due to human activities [10].
Mangrove forests and fishery resources have a close relationship, even according to the
expert, making one ha of fish ponds in natural mangrove forests will produce 287 kg of fish
/ shrimp, but with the loss of every one ha of mangrove forests will result in a loss of 480
kg of fish and shrimp offshore annually [9, 14]. In the Directorate of Coastal Development
DKP in 2004 describe the relationship between catching fish (Y) and mangrove forest area
(X) as Y = 0.06 + 0.15 X, which means an increase in mangrove area, the production
fisheries also increased[7]. Explained that the presence of mangroves in good condition
contributes greatly to the presence of juvenile fish, so that the declining quality and
quantity of mangrove forests can have a very alarming effect, especially for the existence of
fish resources in the area. Indonesia has considerable cultivation development potential, the
main land which has the potential for the development of aquaculture business is located in
the mangrove forest area. One area that has the potential for the development of brackish
water aquaculture is the mangove ecosystem in Mangunharjo Village, Semarang City.
Research by P30 LIPI and Pusfatja LAPAN in 2000 shows that the ratio of mangrove
forests to ponds on the north coast of Java has been quite alarming because the existing
mangrove forests are no longer able to maintain the balance of the coastal environment. In
planning integrated coastal management, it is necessary to have policies to determine
alternative uses based on the socio-economic conditions of the community, to choose and
adopt the best ways of utilizing, to meet their needs, while securing resources for the future
[4]. Along with the threat and degradation of mangroves due to human activities, it is
necessary to have research, related to changes in the extent of mangroves and analyze the
causes. The results of the study, are expected to provide policy recommendations or
strategies for sustainable and sustainable mangrove management to support the
sustainability of fisheries resources.

2. Methodology

The method used in this research is descriptive method, which aims to examine the
problems that occur now by collecting data, compiling and classifying data, then analyzed.
The data collection technique used is the study of literature.

3. Result and Discussion
3.1 Result

3.1.1 Overview of Research Locations

The research location is located in Mangunharjo Village, Tugu District, Semarang City.
The research location is located between two villages namely Mangkang Kulon and
Mangkang Wetan. The overall location of the coordinate points are: 6 °56 '90 " LS — 6 °57
30" LSand 110°18'90" BT —110° 19 '60 " BT. Mangunharjo Urban Village is an area
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that is located close to coastal waters, most of the areas where mangrove vegetation is the
result of planting. According to data from the Office of Maritime Affairs and Fisheries of
Central Java Province (2012) that the Mangunharjo area which has mangrove vegetation is
46.19 Ha. The location of the mangrove area in Tambakrejo can be seen in Figure 1
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Fig. 1. The location of mangroves in Mangunharjo
3.2 Discussion

3.2.1 Mangrove Vegetation Structure

Identification of the structure and composition of mangrove ecosystems can be divided into
2 categories (major, minor) at all stations in the Mangunharjo mangrove ecosystem [6].
Major mangrove is a type of mangrove that fully lives in mangrove ecosystems in tidal
areas and does not grow in other ecosystems and adapts morphology and physiology to its
survival. A minor mangrove is a type of mangrove that lives on the edge of a mangrove
ecosystem and is not included in the main components that make up the ecosystem. Based
on data processing, the highest density level is found in Avicennia sp. Table 1 shows the
composition of the mangrove ecosystem in three research stations. To see the types of
mangroves found at each station can be seen in Table 1.

Table 1. Types of Mangroves in Mangunharjo [6]

Kategori Famili Jenis Keterangan
St1 St2 St3

Mayor Avicenniaceae Avicennia officinalis - + -
Mayor Avicenniaceae Avicennia marina - + +
Mayor Rhizophoraceae Rhizophora mucronata + - +
Mayor Rhizophoraceae Rhizophora stylosa + - -
Mayor Rhizophoraceae Rhizophora apiculata + - -
Mayor Rhizophoraceae Bruguiera gymnorrhiza + -
Minor Meliaceae Xylocarpus moluccensis - + -
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The creation of ponds around the river estuary and the northern coast of Java causes a
significant change in estuary vegetation. The mangrove ecosystem is only left in certain
places which are very isolated or planted on the edge of the pond bordering the beach or
river to prevent abrasion. The author's observations along the Mangunharjo coast show that
there are fish ponds that are managed intensively far inland. Nearly all sedimentated
beaches form mudflats and have mangrove ecosystems converted into pond areas.
Community involvement in the rehabilitation of mangrove areas can be called "wanamina"
or "silvofishery" activities. From this kind of silvofishery system by raising milkfish and
wild shrimp, profits can be generated to the community. Changes in the area of mangrove
in the north coast of Java have occurred because of the efforts of the government and the
community in the management of ponds that are environmentally sound through the
intercropping ponds program. From these efforts, it appears that there has been an increase
in mangrove areas with an area of now # 46.19 ha. Rehabilitation efforts in the
Mangunharjo coastal area have been carried out by several parties both from the
government and from NGO:s, unfortunately these efforts are carried out individually without
any collaboration that makes the rehabilitation efforts can be maintained. Besides that, after
the rehabilitation there is no monitoring to monitor the progress of the rehabilitation results.
Many remnants of mangrove planting survived from the beginning and many also died.
Mangrove seedlings planted in the Mangunharjo coastal area usually die due to crab pests
and coastal abrasion. Based on the analysis of perception shows that the Mangunharjo
coastal communities understand the importance of mangrove areas in their survival. The
Mangunharjo coastal community agrees that there is a need for rules in managing mangrove
areas, and violations of the rules for managing mangrove areas need to be given sanctions
or penalties. Public knowledge has so far been lacking about the existence of rules and
sanctions in the management of mangrove areas. The community in general must be given
knowledge in the form of counseling and training on mangrove management for the
preservation of mangrove areas. Considering the vulnerability of the existence of man
grove forests and the activities of the people who live around mangrove forests in
protecting their natural resources, the role of the community in preserving and even
developing mangrove forests into an environmental forest supporting the availability of
marine natural resources is very important [5].

3.2.2 Fisheries Productivity Associated with Mangroves

Mangrove forests function as a place to find food, shelter, spawn and grow for various
types of aquatic animals such as fish and shrimp. It is also a place of life for protected
animals. The types of fish that utilize the forest area as a shelter are white snapper (Lates
calcarifer), milkfish (Chanos chanos), mullet (Mugil sp), Tiger shrimp (Panaeus
monodon), white shrimp (P. Merguensis or P. indicus ), giant prawns or satang shrimp
(Macrobrachium rosenbergii), and crab (Scylla serrata. According to Chong et al (1990),
mangrove waters are a treatment area and a place to eat for a number of species of fish and
shrimp. Mangrove waters are a place to look for food at high tides for economical and
noneconomic fish. Meanwhile, according to the results of research [9] showed that there
was a significant relationship between the extent of mangrove areas with aquaculture
production. The association of mangroves with fisheries productivity has been widely
reported. Clearing of mangrove ecosystems is always followed by decreasing fish and
shrimp catches in the surrounding coastal waters [9], including clearing of mangroves for
aquaculture. The refore it is necessary to have an integrated management between
mangrove forest and fisheries managers, so that opportunities are opened for aquaculture
and mariculture in a sustainable manner [3]. The extent of mangrove areas with aquaculture
production has a significant relationship. As the mangrove area increases, fishery
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production also increases by forming the equation: ¥ = 0.06 + 0.15 X, In that equation, Y is
catch production in tons / year, and X is the area of mangrove in ha (DG of Coastal
Development Directorate General) 2004). Fishing communities living around mangrove
forest areas with an effective number of fishing days per year 240 days (8 months) can
capture fish with a production of 24,000 fish / ha / year in an effective area of fish habitat
about 60 percent of the total area of mangrove forests so that the role of mangrove forests
the results of this fish can be enjoyed by the local community. Besides fish, the community
also gets mangrove forest products from crab catches. Crab caught by the community in the
catchment area is around + 0.2 ha with an effective number of fishing activities per year is
240 days (8 months) harvesting as much as 3,000 kg / ha / year with a crab price of IDR
55,000 / kg, which is the effective area of crab habitat about 50 percent of the total area of
mangrove forests. As for the results of the analysis of the extent of mangrove ecosystems in
the mangunharjo coast with fisheries production results, it shows that during the period
before abrasion farmer income was IDR 1,000,000.00 / day the condition continues to
decline to IDR 100,000.00 to IDR 30,000.00 / day until the beginning of 2000 [13].

3.2.3 Mangrove Management Strategy

3.2.3.1 Conservation

Mangrove management strategies to support fisheries on the Mangunharjo coast prioritize
conservation and rehabilitation. Rehabilitation of the area is needed by planting mangroves,
this is because the ecology of mangroves both physically, ecologically, socially, and
economically is very beneficial for coastal areas and the inhabitants of the area. Planting
can be done with the zoning system, namely the green belt area, river channel, pond
cultivation area, and the border area of ponds and rice fields [11].

3.2.3.2 Ecotourism Development

Based on the biophysical conditions and the presence of the main habitat accompanied by
the presence of biodiversity in it, the mangrove ecosystem on the coast of Mangunharjo can
also be used as a beach tour. The characteristics of the land that is in transition between
land and sea are unique in several ways. The tourists also get lessons about the environment
directly from nature. Mangrove forest management policy as a coastal tourism will be able
to preserve the environment and improve the welfare of local communities, in addition to
contributing regional budget revenues to the Semarang City Government.

3.2.3.3 Community development

In the management of mangrove forests, one thing that needs to be considered is by making
the community a major component in the management and preservation of mangrove
forests. Therefore, people's perception or perspective on the existence of mangrove forests
needs to be directed to the perspective of how important the mangrove forest resources are.
One way is community-based management through its application with community
empowerment in managing mangrove ecosystems.
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3.2.3.4 Education and training

It should also be noted that in the mangrove ecosystem area besides mangrove forest areas
there are also areas or land that are not mangrove forest areas and are usually managed by
local communities (landowners) that are used for aquaculture, agriculture, and so on. For
this reason, participatory mangrove ecosystem management and monitoring patterns are
one appropriate solution.

4. Conclusion

Mangrove ecosystem management strategies to support fisheries on the Mangunharjo coast
get an alternative management strategy that is a priority is the conservation or rehabilitation
of mangroves and then followed by conducting Ecotourism Development, Community
Empowerment and Education and Training.
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