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ABSTRACT

The impact of the Covid-19 pandemic has transformed indonesia's economy, as evidenced by budget diversions
in the context of its handling including budgets for coastal villages around mangrove forest areas.This research
aims to create a model of mangrove forest management as a sustainable production forest paca pandemic
covid.Data is collected directly from informants and respondents through live interviews and Focus Group Dis-
cussion (FGD).Sampling techniques are launched with a purposive sampling system.Informant consists of com-
munity leaders, local governments, related agencies, NGOs, fishing groups, fire groups, women's groups and
youth figures. The implementation model of mangrove forest management as a production forest is carried out
through four stages, namely the planning, management, supervision and conservation stages.At the planning
stage consists of socialization, the formation of community groups, identification and evaluation of economic
value huan mangrove.At the management stage consists of improving the quality of human resources, increas-
ing the participation of the community, local communities in the mangrove area as partners.At the stage of su-
pervision consists of cultivation activities, types of equipment and fishing equipment used, compliance of busi-
ness licenses and activities, community activities in mangrove forest areas.At the conservation stage consists of
rehabilitation, restoration and conservation of mangrove forests, spatial management for the expansion of man-
grove forest areas, education of cultivation systems, utilization and use of environmentally friendly fishing

equipment in mangrove forest arcas
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INTRODUCTION

The impact of the COVID - 19 pandemic has trans-
formed indonesia's economy, as evidenced by budget
diversions in order to handle it including budgets for
villages. As a result, the villages are affected mainly in
the field of economy and development which has been
relying heavily on assistance from the center (Sarib et
al., 2020) Other economic impacts due to the COVID -
19 pandemic are also felt in the Micro, Small and Medi-
um Enterprises (MSMEs) sector (Sugiri, 2020). Small
businesses are among the hardest hit by the COVID-19
crisis, many of which have temporarily closed their
businesses (Baker and Hakim, 2020), even though the
contribution of MSMEs to the national economy is
quite large. The biggest impacts are also felt in coastal
and coastal areas globally. In developing countries there
was a 25% drop in tourism resulting in a loss of $7.4
billion (or a 7.3% drop in GDP) (Coke - Hamilton,
2020). For the Caribbean, the analysis forecast job loss-
es to be 1.4 million to 2 million and losses for the tour-
ism sector to $27 billion to $44 billion (WTTC, 2020).
Recovery is expected to take at least 10 months to two
years after the pandemic, and longer for smaller econo-
mies depending on the arrival of tourists from some
developed countries (UNCTAD, 2020).Based on this, a
model of coastal area management is needed after the
covid pandemic.One of them is the mangrove forest
management model (Figure 1).
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Mangrove is one of the most productive marine ecosys-
tems on earth because it provides a unique habitat for
various species (Carugati et al., 2018).Mangrove forests
provide essential services around the world including
essential goods and services for humans worth
US$194,000 ha year-1 (Costanza, 2014; Romanach et
al., 2018). Mangrove forests have many functions and
benefits that play an important role in the lives of their
inhabitants biologically, ecologically, physically and
socioeconotically (Yanagisawa et al., 2010; James et
al., 2013; Abino et al., 2014, Sandilyan and Kathiresan,
2015; Kusmana and Sikwika, 2018). Mangrove area as a
protected area that was once a source of raw materials
for daily life of local people can be used as a means of
tourism cultural and spiritual identity and provide eco-
logical services to the surrounding environment (Chen
et al., 2009; Sapruddin and Halidah, 2012; Carandang et
al2013; James et al., 2013; Widiastuti et al., 2016;
Idrus et al., 2017; Small et al., 2017).

Mangrove forests are utilized by humans for a
variety of purposes, including fisheries, agriculture,
forestry and supporting fishing, fish conservation due to
the fertile environment, mammals, fish, crustaceans,
shellfish and reptile spawning and bird breeding
(Manson et al., 2003; Able, 2005; Arfan et al., 2018).
Mangrove forests provide essential services around the
world including goods and services that are essential to
humans worth US$194,000 ha year-1 (Costanza 2014;
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Romanach et al., 2018). It is estimated that mangroves
have a value of about $200,000-$900,000 per hectare
and use them as a primary livelihood (Spalding, 2010).
In the Gulf of Thailand, services are available in the
form of fisheries worth US$ 33-110 ha-1 year1 (Barbier,
2000). Furthermore in Southeast Asia the services pro-
vided are worth US$ 239— 4,185 ha-1 year-1 in the form
of Fisheries, firewood, coastal protection (Brander
2012), Can Gio, Vietnam services provided are Fisher-
ies, forest products, aesthetics as well as recreation and
climate change mitigation worth US$ 358-503 million
TEV, Sundarbans Reserve Forest, Bangladesh / India
Services providing Wood, firewood, wild food, cultural
services worth US$ 744,000 year-1 (Kuenzer and Tuan,
2013). Mangrove wood products are used as light con-
struction wood, boat making charts, bridges, fishing
poles, charcoal, tanners, tannins, and pulp. Non-timber
forest products include sweets and dodol api-api
(Avicennia sp.), honey bees, sharing types of fish and
crustaceans. Mangrove forest area is also a nutrient con-
tributor to the surrounding ecosystem because the falling
mangrove litter will decompose into organic matter
(Kusmana, 2015; Rizal et al 2017; Arfan et al., 2018)

The concept of sustainability of mangrove forest
management requires criteria and indicators to ensure a
balance between the economic, social and ecological
dimensions of development. This will provide some-
thing that the community wants as a whole. The suc-
cessful implementation of mangrove management policy
is determined by the enforcement of law regulations in
coastal areas, collaboration between scientists, politi-
cians, governments, stakeholders (Bidayani ef al., 2016),
Successful implementation of mangrove management
policies determined by waste management and pollution
control; environmental counseling and education to the
community; strategic development planning that consid-
ers the carrying capacity and carrying capacity of man-
groves; tourism development involving local communi-
ties and wisdom (Lugina et al., 2017). An integrated
approach to all management in coastal areas using tradi-
tional ecological knowledge and involving coastal com-
munities will also determine the successful implementa-
tion of a program (Dencer-Brown, 2018). The function
of mangrove forest as a sustainable production forest
area has been felt by the people in Tanakeke Island,
Takalar Regency, South Sulawesi.Mangrove manage-
ment in Tanakeke Island is done by the community in-
dependently.There is an area of mangrove forest called
Bangko Tapampang which is designated by the commu-
nity as a protected area. To reduce the rate of damage
caused by the felling of charcoal raw materials, the vil-
lage government issued a Village Regulation governing
each logger is required to leave the parent tree to ensure
mangrove regeneration.Charcoal raw materials come
from mangrove forests, either owned by themselves or
bought from the community.The high low price of wood
depends on the size of the wood, the average price
reaches 10-30 million/ha.The price of mangrove char-
coal at the producer level reaches Rp.75.000,-/sack, with
one burn can reach 100-150 sacks.Charcoal produced by
the community is directly marketed in the city of Ma-
kassar (Mestika et al., 2017).

Management of mangrove forest areas can not be
separated from the interests and roles of actors in the
utilization of resources in mangrove forest areas.There
are six types of interests, namely the existence of green
lines to be maintained, types of diversity (biodiversity),
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educational facilities, the need for the fulfillment of
firewood, non-timber forest products and as a means of
tourism.The actors' roles in this matter are the Environ-
ment Agency, the Department of Plantation and Forest-
ry, the Mangrove Protection Area Management Agency
(BPDPM) and the NGO Mitra Bentala. Scientific re-
search can show concrete steps to increase stakeholder
participation and develop strategies to help engage local
communities in a more efficient way. In order to pro-
mote mangrove conservation, in addition to law en-
forcement and government protection, the public needs
to be aware of the goods and services provided by man-
groves.Population awareness usually only arises after
mangrove degradation (Ferreira and Lacerda, 2016).
However, science and technology often fail to translate
knowledge to decision makers and the general public
(Granek, 2010). Local communities often have a sym-
bolic relationship with mangrove forests, so the socio-
cultural dimension of mangrove services needs to be
considered by policymakers to address challenges in
coastal ecosystem conservation (Queiroz et al., 2017).

Various strategies are carried out in the manage-
ment of mangrove forests to be sustainable, namely the
design of capacity building, community empowerment
strategies, conflict resolution strategies, and improving
public education and collaboration between various
stakeholders (Mondal et al., 2021). Furthermore, by
developing the potential of mangroves that are sustaina-
ble and have economic value through environmentally
friendly cultivation and fishing, increasing the role of
NGOs to increase community knowledge and aware-
ness in mangrove management, developing the potential
of mangrove forests as ecotourism areas, empowering
communities through fishermen/farmer groups to real-
ize home-scale industry based on mangrove resources
(Arfan et al. 2021).

MATERIALS AND METHOD

This research is an applied research that aims to identi-
fy, analyze, then make a solution to the problem, then
the results of this research can be modeled and imple-
mented for the widest interest. The data collected in this
study are primary data and secondary data. Primary data
was carried out by means of observation, in-depth inter-
views through PRA (Participatory Rural Appraisal) and
Focus Group Discussion (FGD) approaches. The in-
formants chosen to be interviewed are informants aged
between 20-60 years who live around the coastal man-
grove forest area of South Sulawesi and have lived for
more than 10 years, because these informants provide
valid information. about the mangrove forest in the ar-
ea. The sampling technique was implemented using a
purposive sampling system. Informants consisted of
community leaders, local government, related agencies,
NGOs, fishing groups, firefighter groups, women's
groups and youth leaders. Based on the PRA phase cy-
cle, sequentially, the stages were carried out in inter-
views, discussions and FGD (Focus Group Discussion).
The discussions focused on mangrove forest manage-
ment activities as production forests starting from the
planning, management, monitoring and preservation
stages.

RESULTS AND DISCUSSION

The implementation of sustainable mangrove forest
management can be carried out in various ways, namely
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the integration of human livelihood needs by balancing
conservation goals can be a solution for the long-term
sustainability of mangrove forests around the world
(Romanacha et al. 2018), raising awareness and
strengthening biodiversity programs for coastal ecosys-
tems (Abidin et al. 2021). The implementation model of
mangrove forest management as a production forest in
this study was carried out through four stages, namely
the planning, management, monitoring and conservation
stages. The four stages are interrelated and complemen-
tary by involving the community around the mangrove
forest. For each stage of the implementation of man-
grove forest management as a production forest, it can
be seen from the descriptions and pictures as follows:

A. Planning

1. Socialization: Socialization Implementers is local
governments or related agencies or fisheries/agricultural
extension or researchers. The target of socialization is
the community around the mangrove forest area, local
agencies (village level), non-governmental organiza-
tions, community groups, slave entrepreneurs and other
businesses around the mangrove forest area. Socializa-
tion material about the purpose and purpose / plan /
model / strategy of mangrove forest management as a
production forest. Socialization methods, namely:

(i) Visiting the relevant parties respectively to be given
an explanation

(i) Meeting by inviting the relevant parties and provid-
ing explanations about the management of mangrove
forests as production forests.

2. Formation of community groups: Groups formed are
fishermen groups, firefighting groups, seaweed breeding
groups, women's groups of 10 - 15 people fostered by
the relevant services (fisheries and marine services, vil-
lage community empowerment services, forest services).
The group was formed in order to play an active role in
the sustainable utilization and management of the eco-
nomic function of mangrove forests as production for-
ests

3. Identification and Evaluation of Economic Value of
Mangrove Forests : 1dentification and evaluation of the
economic value of mangrove forests can be done by
cooperating with researchers, extension of agriculture /
fisheries by partnering with communities in mangrove
forest areas and directly utilizing mangrove forests as a
source of income. Identification is done including the
way done by the community, the type of fishing equip-
ment used, and community activities in mangrove forest
areas. While the economic value can be calculated by
conducting interviews about the benefits obtained by the
community after activities in mangrove forest areas.

B. Management

1.Improvement of The Quality of Community Re-
sources: Improvement of the quality of human re-
sources can be done by:

(a) Counseling on regulations related to the utilization
and management of mangrove forests in Indonesia,
management of coastal areas and small islands.
Regulations that are informed to the public are :

(i) presidential regulation of the Republic of Indone-
sia number 73 of 2012 concerning the national strate-
gy of mangrove ecosystem management,

(i) Regulation of the Minister of Forestry No. P.70/
Menhut-11/2008 concerning Guidelines for imple-
mentation of Forest and Land Rehabilitation.

(iii) Government Regulation No. 6/2007 concerning
Forest Governance and Forest Management Plan, As
well as Forest Utilization (State Gazette of the Re-
public of Indonesia of 2007 Number 22);

(b) Training on intensification of aquaculture. This ac-
tivity is carried out by involving the community
(fishermen / farmers) in terms of maintenance tech-
niques, cultivation models and development of sil-
vofishery cultivation

(c) Introduction and training on the use of fishing
equipment. This activity involves relevant local govern-
ment agencies, community leaders, production groups
in the community, fishermen, farmers, and communities
whose livelihoods are around mangrove forest areas.

2. Increased Community Participation Increased com-
munity participation in the implementation of mangrove
forest management as a production forest needs to in-
volve the community bottom up. One of the approach
patterns used is the PRA (Participatory Rural Appraisal)
approach and method, which is an approach and method
that allows the community to jointly analyze life's prob-
lems in order to formulate real planning and policies.
This pra approach pattern is aimed at increasing com-
munity participation. As part of their real involvement
incentives are by providing facilities and infrastructure
including:
i) Health facilities, road access, clean water, educa-
tion, lighting and home surgery programs,
il)Providing soft capital assistance to individuals and
groups,
iii)Making pilot projects utilization and environmen-
tally friendly management

3. Local Communities in mangrove areas as local gov-
ernment partners or related agencies make local com-
munities as partners in mangrove forest management
and utilization programs and activities. The partners
intended are productive community groups that have
activities in mangrove forest areas. Local government /
agencies provide assistance with production tools, ap-
propriate technology, and in the form of management
innovations so that the community will be motivated in
the implementation of mangrove forest management as
a production forest.

C. Supervision

1.Cultivation activities, types of equipment and fishing
equipment used: Supervision is carried out on cultiva-
tion activities carried out by the community around
mangrove forests that have the potential to damage such
as the clearing of pond land without regard to environ-
mental conservation methods, including the type of
equipment and fishing equipment used. Supervision
carried out in this case is preventive supervision, which
is done by making or determining regulations related to
the management of mangrove forests as production for-
ests, making guidelines in accordance with established
regulations, setting sanctions against activities that have
the potential to damage mangrove forests and determin-
ing coordination, reporting, and inspection systems —

2. Compliance of business licenses and activities:
Compliance of business licenses and or activities car-
ried out based on SOP (Standard Operational Proce-
dure) Supervision of Licensing And Environmental
Management Legislation, Ministry of Environment and
Forestry Directorate of Complaints, Supervision and
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Figure 1. Mangrove forest management model

Administrative Sanctions, Year 2015.

3. Community activities in mangrove forest areas:
Supervision of community activities in mangrove forest
areas is carried out with the aim of preventing mistakes
and errors in implementation. Supervision carried out in
this case is preventive supervision, namely by making or
determining regulations related to the management of
mangrove forests as production forests, making guide-
lines in accordance with established regulations, setting
sanctions against activities that have the potential to
damage mangrove forests and determining coordination
systems, reporting, and inspection and repressive super-
vision, to ensure the continuity of the implementation of
work / activities so that the results are in accordance
with the plan that has been set and carried out after the
work or activities are carried out

D. Preservation

1. Rehabilitation, Restoration and Conservation of
Mangrove Forests: Mangrove forest conservation ef-
forts can be done by rehabilitation, restoration and con-
servation. Rehabilitation is an activity that aims to trans-
form damaged ecosystems into balanced ecosystems,
and restore the aesthetic value and ecological function
of mangrove forest areas. This activity is carried out by
planting mangrove species in accordance with degraded
areas by involving the community or implementing an
incentive system in the hope to stimulate and spur ef-
forts in mangrove forest management and conservation
activities.Mangrove forest conservation by way of resto-
ration is an effort to improve the mangrove ecosystem
so that the condition of the ecosystem is again close to
the ecosystem before being degraded by means of natu-
ral succession, supporting natural succession, crop en-
richment, or planting.

2.Spatial Management for Mangrove Forest Area Ex-
pansion: Spatial management for the expansion of
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mangrove forest areas with a view to provide a special
space / area as a rchabilitation, decoration and restora-
tion area.Spatial management is carried out by referring
to the Regional Regulation of South Sulawesi Province
No. 2 0f 2019 concerning Zoning Plan of Coastal Areas
and Small Islands of South Sulawesi Province in 2019-
2039.

3. Education System Cultivation, Utilization, Use of
Fishing Equipment in mangrove area: Education culti-
vation system, utilization, use of fishing equipment in
mangrove areas that are environmentally friendly is an
effort to maintain the sustainability of the function of
mangrove forests as production forests.This education
is conducted by:
i) providing counseling, training and demonstration
on the use of fishing equipment in mangrove areas
ii)making silvofishery cultivation denplot for tradi-
tionally managed ponds,
iii)making brochures / lifllets / books about cultiva-
tion systems, utilization, use of fishing equipment
in mangrove areas and then distributed and given to
community groups or stored in the village / village
library.

CONCLUSION

The implementation model of mangrove forest manage-
ment as a post-pandemic covid-19 production forest is
carried out through four stages, namely the planning,
management, supervision and conservation phase.The
four stages are interconnected and complement each
other by involving the community around the mangrove
forest.At the planning stage, conducted by means of
socialization with the target is the community around
the mangrove forest area.The formation of community
groups of 10 - 15 people. Identification and Evaluation
of The Economic Value of Mangrove Forests by coop-
erating with researchers, extension of agriculture /
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fisheries by partnering with communities in mangrove
forest areas and directly utilizing mangrove forests as a
source of income. At the stage of management by im-
proving the quality of community resources conducted
by means of counseling on regulations related to the
utilization and management of mangrove forests in In-
donesia, management of coastal areas and small is-
lands.Training intensification of aquaculture. This activ-
ity is carried out by involving the community
(fishermen / farmers) in terms of maintenance tech-
niques, cultivation models and development of silvofish-
ery cultivation.Introduction and training on the use of
fishing gear. This activity involves relevant local gov-
ernment agencies, community leaders, production
groups in the community, fishermen, farmers, as well as
communities whose livelihoods are around mangrove
forest areas, shortening the Participation of Communi-
ties, Local Communities in mangrove areas as part-
ners.The supervisory stage is the monitoring of cultiva-
tion activities, types of equipment and fishing equip-
ment used, compliance of business licenses and activi-
ties.At the conservation stage, namely by conducting
rehabilitation, restoration and conservation of mangrove
forests.
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