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Abstract. Mangrove forest suggest a high degradation rate due to its utilization pattern which is
ignore conservation aspect. In order to manage of mangrove forests in a sustainable manner, it is
required any knowledge about the economic values which is useful for local community. This study

aims to rehabilitate mangrove forests in Belopa, Luwu regency that have been turned into ponds by
planting Avicennia marina mangroves around the ponds to expand land cover in the empty ponds and

its fruit can be utilized for processed foods. This research is the action research. Estimated area of
mangrove cover that is more than 10 years old is estimated that in each hectare of ponds will cover of
about 2000 m? (20%), 3000m? (30%) and 4000 m? (40%) with the distance of each tree is 4 meters in
one hectare, the total tree in one hectare is 100 trees (pond 1), 150 trees (pond 2), 200 trees (pond 3)

and 200 trees (pond 4).

1 Introduction

The rate of local poverty, and high levels of coastal
degradation (including degradation of mangrove areas),
low infrastructure quality are the problems being faced in
Indonesia [1]. This case also occurred in Belopa, the
coastal area of Luwu Regency, South Sulawesi Province,
Indonesia.

Mangrove forest in Indonesia is one of the largest
carbon-rich forests in the world. This saves more than
three times the average carbon per hectare of tropical
rainforest [2]. It contributes for 1/3 of the global coastal
carbon stock [3]. Several studies related to technology in
reducing carbon footprint have been widely carried out
[4, 5]. The importance of public awareness to plant
mangrove forests in terms of reducing the effects of
greenhouse gases to the coastal ecosystems due to the
development of ponds is very important to be concerned
[6]. One of the methods is toreduce disaster due to
hydrometeorological phenomena is by using numerical
hydrodynamics modeling [7, 8].

Mangroves have great potential for social and
economic development in coastal areas, therefore, it
should have a good plan for its growth and sustainability.
There are many ecological functions of mangrove forests,
namely, providing nutrition for aquatic biota and
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nurseries for various biota, preventing abrasion, typhoon
attacks [9], reducing the impact of tsunamis, and as waste
absorption which comes from the river and the sea [10].

In previous research [11], it was revealed that there
were still many fishermen who did not know the many
benefits of mangroves for economic growth, ecology,
ecotourism etc.

Rehabilitation of mangrove forests is an
environmentally friendly protection effort that involves
the community to foster a sense of ownership and a sense
of responsibility in protecting natural resources [12].

There are two considerations for mangrove
rehabilitation. Firstly, focus on institutions related to
policies, planning, goals, objectives, and development
strategies; and secondly, is the implementation of
biophysical systems that lead to the implementation of
rehabilitation [13].

A. marina can be used as food ingredients. The fruit
can be processed into tasty and crispy chips like peas and
melinjo chips. A study revealed that the composition of
seeds contained 10.8% protein and 21.4% carbohydrates,
so that the seeds of the plant could be used as an
alternative food. Protein can be utilized in the body as a
source of cell nutrition to grow and develop. With a small
amount of fat in the seeds, it is less likely to get fat-
soluble vitamins (A, D, E, and K). Conversely, the high
water content in the seeds could be used to get higher
water-soluble vitamins (B and C). Test results on levels
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of vitamin B and C in A. marina seeds revealed higher
results, namely B vitamins in seeds 3.74 mg / 100 g of
ingredients and vitamin C was 2224 mg / 1 g of
ingredients. The content of these two vitamins revealed
that A. marina seeds as food ingredients are also able to
meet the needs of several vitamins B and C needed by the
body. The nutrition content comprises carbohydrates,
protein, fiber, water, ash, Fe, Mg, K, Ca, vitamin B, and
vitamin C [14]. It can be processed to become sponge,
gelatin, and various foods such as onde-onde, bingka,
ketimus, dawet, combra, keripik, crackers, teng cake,
gemblong, pudding, lala, candil, kolak. [15].

Mangrove cultivation of A. mariana is relatively easy
to be conducted due to all types of mangrove flora have
seeds or fruit that can float, so it can be dispersed by the
flow of water. In addition, many of the types of
mangroves are viviparous, where the seeds have
germinated before the fruit falls from the tree [16] caused
by gravity [17].

Based on the background described above, the results
of this research are expected to create self-awareness and
strong will especially among the local people to expand
mangrove land cover in terms of supporting the low
carbon society program in the worldwide.

2 Method

This research method is a direct action, where mangrove
forest areas that have been planted can be rehabilitated by
planting A Marina mangrove trees at an open pond. The
empty ponds will be planted with mangroves around the
ponds with a distance of planted, 4 meters per tree.
Simulation model 1 in one hectare can be planted with
100 trees, simulation model 2 is 150 trees, simulation
model 3 is 200 trees, and simulation model 4 is 200 trees
per hectare.

Fig. 1. Simulation model

Fig. 2. Observation and direct action in the field

3 Results And Discussions

Table 1 shows that:

a. Simulation 1 for one hectare of area, with the number of
plots is 1, the number of trees is 100, and estimated closure
is 2000 m?2.

b.  Simulation 2 for one hectare, with the number of plots is 2,
the number of trees is 150 and estimated closure is 3000
m>.

c.  Simulation 3 for one hectare, with the number of plots is 3,
the number of trees is 200, and estimated closure is 4000
m?.

d.  Simulation 4 for one hectare, with the number of plots is 4,
the number of trees is 200, and estimated closure is 4000

m>.

Table 1. The number of trees and estimated closure

No | Area | Number of | Number of Estimated
(ha) Plots Trees closure (m?)
1 1 1 100 2000
2 1 2 150 3000
3 1 3 200 4000
4 1 4 200 4000

Simulation 1

. . The numberoftrees
Simulation 4 Simulation 2

. Estimated closure

Simulation 3

Fig. 3. Total cover and the number of trees in one hectare for
each simulation

4 Conclusions

Mangrove rehabilitation was conducted by planting
mangroves on empty ponds. Estimated cover at the age of
mangroves more than ten years is 5 meters wide. In one
hectare the distribution of one plot obtained a cover of
2000 m?*(20%) with a number of 100 trees, for the
distribution of two plots in one hectare obtained 3000 m?
(30%) with 150 trees, while for three plots and four plots,
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each 4000 m*(40%) with a total of 200 trees. Mangroves
can be processed into various types of processed foods, in
order to increase the economic value of the plants for
coastal communities and sustainable management in
Belopa, Luwu regency which is in line with the low
carbon society program in the world.
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