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Abstract. The mangrove ecosystem is crucial for preserving the stability and sustainability of both
terrestrial and marine environments. This study explored the ecological condition and co-management
practice of the mangrove ecosystem in South Tabulo village, Boalemo Regency, Gorontalo Province.
Vegetation data collection and stakeholder interviews were conducted during August 2024. The
mangrove area was divided into three stations: rehabilitation (site 1), conversion (site 2), and
undisturbed by human activity (site 3). Twelve true mangrove species from the Avicennia, Bruguiera,
Ceriops, Rhizophora, Sonneratia, and Xylocarpus genera were found during the study with presence
frequency values ranging from 13 to 86%. The average pH, temperature, and salinity values of the
mangrove ecosystem waters were 7.72-7.82, 27.32-28.36°C, and 7.36-30.71 ppm, respectively.
Referring to the Decree of the Minister of Environment of the Republic of Indonesia Number 201 of 2004,
mangroves at all sites were in a good category with an average density (1075-2688 ind ha™) with
moderate to very dense criteria. The diversity and dominance index values of the mangrove ecosystem in
South Tabulo village are in the low to moderate category. A stakeholder analysis of the mangrove
ecosystem management in South Tabulo village showed that the village government and the Seaweed
Cultivation Research Center have very high interests and influence. The mangrove group has low
interests and high influence, while the community and fishermen have low interests and influence. The
implementation of mangrove co-management in South Tabulo village has not yet been optimal and
requires improvement by enhancing the roles and responsibilities of each stakeholder.
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Introduction. Mangroves are part of the termed “Blue Forests” which are among the
most valuable and productive coastal ecosystems on the planet (Himes-Cornell et al
2018). The ecosystem is a coastal area threatened by human activities and plays a
crucial role in maintaining the balance of coastal environments. Recent research has
shown that human activities are the primary factors driving the decline of mangrove
vegetation in Indonesia (Analuddin et al 2023; Rizal et al 2023). Mangroves function as
natural protectors of land from erosion and coastal abrasion, habitats for various types of
fauna, and effective carbon absorbers, making them one of the main components in
climate change mitigation efforts. In addition, the mangrove ecosystem supports coastal
communities' social and economic life and helps them meet their daily needs. Rising
coastal disasters, such as tidal flooding, tidal waves, and erosion, are closely linked to
increased land conversion and mangrove degradation (Suardana et al 2023).

Human population expansion, economic needs, and minimal public understanding
of the importance of the sustainability of the mangrove ecosystem have caused the
rampant conversion of mangrove forests to occur recently. Many studies have discussed
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mangrove and coastal management policies (van Oudenhoven et al 2015; Yamindago
2015; Dalimunthe 2018; Katili et al 2018; Susilo et al 2018; Damastuti & de Groot 2019;
Abidin et al 2021; Firdaus et al 2021; Damastuti et al 2022; Sahputra et al 2022; Rizal et
al 2023) and mangrove ecological aspects in Indonesia (Rumahorbo et al 2019, 2020;
Abidin et al 2021; Sumarmi et al 2021; Ke et al 2022; Wardhani et al 2022; Analuddin et
al 2023; Lintong et al 2023; Rahim et al 2023; Abubakar et al 2024; Oktorini et al 2024).
However, the co-management strategy, particularly in South Tabulo village, has not been
thoroughly explored. Community involvement is key to successful mangrove
conservation, but achieving lasting results requires overcoming challenges in governance,
inclusivity, and knowledge integration, while effectively utilizing socio-economic and
ecological factors (Valenzuela et at 2020; GOémez-Ruiz et al 2022; Karpowicz et al 2024;
Fuady et al 2025). Therefore, community participation is needed in sustainable mangrove
management. Active community involvement is an effort to increase the effectiveness of
mangrove management and conservation. In South Tabulo village, Mananggu District,
Boalemo Regency, Gorontalo Province, mangrove land rehabilitation efforts have been
carried out as a disaster mitigation measure to create a disaster-responsive village.
However, the conversion of part of the mangrove land into ponds is also carried out to
meet regional economic needs. Thus, this study can provide an overview of the level of
involvement of the managers and users of the mangrove ecosystem in South Tabulo
village. This research aimed to explore the ecological condition and co-management
practices of the mangrove ecosystem in South Tabulo village, Boalemo Regency,
Gorontalo Province. The results of this study are expected to serve as a data source for
optimizing the management of sustainable mangrove ecosystems.

Material and Method

Time and study sites. This research was conducted in August 2024 in South Tabulo
village, Mananggu District, Boalemo Regency, Gorontalo Province, Indonesia. The
mangrove ecology observation location includes three stations, namely the mangrove
rehabilitation area (site 1), the land conversion area (site 2), and the area without
human activity (site 3).

Co-management based mangrove ecosystem
management in South Tabulo Village,
Mananggu District, Boalemo
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Figure 1. Location of ecological data collection for mangrove ecosystem in South Tabulo village.

AACL Bioflux, 2025, Volume 18, Issue 3. 1120
http://www.bioflux.com.ro/aacl



Research design. This research study focuses on the ecological conditions of the
mangrove ecosystem and the analysis of stakeholder interests and influences on its
management in South Tabulo village. A combined quantitative and qualitative descriptive
approach was applied to the research data to ensure comprehensive and objective
results. The sampling process was conducted purposively (Sugiyono 2017). The tools and
materials used for data collection are listed in Table 1.

Table 1
Equipment and materials utilized during the study
No. Tools and materials Description
1 Stationery Documentation of research results
2 GPS Garmin - etrex 10 Tagging of research site coordinate points
3 Roll meter Measurement of quadrat transects
4 Rope Making line transects
5 Thermometer Water temperature measuring instrument
6 Portable refractometer ATC Water salinity measuring instrument
7 Pen type pH meter — 009(1)A Water pH measuring instrument
8 Identification guide book Mangrove species identification reference
9 Questionnaire Respondent interview instrument

Data collection

Mangrove ecology and water quality. Observations of the mangrove ecosystem's
condition were conducted at each site using two line transects positioned perpendicularly
from the sea toward the land. Along each transect, 5 x 5 meter quadrats were arranged
in a zigzag pattern to facilitate the observation and identification of mangrove species.
The number of quadrats used varied between 6 and 16, depending on the mangrove area
in the field. The layout of the transect placement follows Figure 2. Mangrove species
identification was based on Noor et al (1999). pH, temperature, and salinity
measurements were conducted in situ at each observation transect.

outermost mangrove
vegetation Land direction >
/ \ 10 m
\ Quadrant
5m . transect
Line transect
———
5m

Figure 2. The transect placement for observing mangrove vegetation.

Stakeholders. Primary data, including respondents' perceptions of area management, the
level of importance, and the degree of influence in implementing collaborative
management programs for mangrove management, were obtained directly through
interviews. A total of 50 respondents were interviewed, including mangrove managers of
South Tabulo village, such as the village government and the Seaweed Cultivation
Research Center (LRBRT) (4 people), fishermen (8 people), mangrove groups (17
people), and local communities (21 people) as mangrove users in South Tabulo village.
Secondary data supporting the interview results was sourced from literature reviews,
including journals and other relevant scientific references.
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Data analysis

The existing condition of the mangrove ecosystem. Analysis of mangrove ecological
conditions included identification, presence, species density, diversity index, and
dominance as reviewed below.

A. Presence. The presence of mangrove species i (Fi) is the probability of the occurrence
of mangrove species i in all observations. The calculation was done through the ratio of
the number of quadrants where a certain species is present to the total number of
quadrants using English et al (1994) as follows:

_pt
=5

Fi

where: Fi = presence of mangrove species i;
pi = number of quadrants where species i was found;
sp = total nhumber of observation quadrants.

B. Density. The density of mangrove species refers to the number of individuals of a
particular species in an area, while the relative density is the comparison between the
number of individuals of that species and the total number of individuals of all mangrove
species (Bengen 2001). The calculation of the density of the it mangrove species (Ki) is
obtained based on the total number of individuals of the i"" mangrove species in the total
sampling area (English et al 1994) as in the following equation:

ni
i=—

A

where: Ki = density of mangrove species i (ind ha™t);
ni = total number of individuals of mangrove species i (ind);
A = total transect sampling area (ha).

Determination of the category of mangrove ecosystem damage based on density
data refers to the Decree of the Minister of Environment of the Republic of Indonesia
Number 201 of 2024 concerning standard criteria and guidelines for determining
mangrove damage (Table 2).

Table 2
Standard criteria for mangrove damage
Criteria Density (ind ha™)
Good Very dense > 1500
Dense = 1000 - < 1500
Damaged Rare < 1000

C. Diversity. According to the nature of the community, diversity is determined by the
number of types and the evenness of the abundance of individuals of each type obtained.
The greater the value of a diversity, the more types are obtained, and this value is very
dependent on the total value of the individuals of each type or genera. The number of
individuals of each species was used to calculate the diversity index (Odum 1993):

H = ni [ ni
=Y —In—
N N

where: H' = Shannon-Wiener diversity index;
ni = number of individuals of mangrove species i (ind);
N = total number of mangrove individuals of all species (ind).
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The H' is categorized into three levels: low, medium, and high. If H' < 1.0
indicates low diversity where the ecosystem is under stress and dominated by only one
or a few species. If 1.0 < H' < 3.0 then the diversity is classified as medium and reflects
a fairly stable ecosystem with a more even distribution of species. H' > 3.0 reflects high
diversity, indicating a healthy and stable ecosystem where many species are evenly
distributed. This index is important for assessing the condition of the mangrove
ecosystem as one of the initial steps in the management and preservation of biological
resources in coastal areas (Odum 1983).

D. Dominance. The dominance index (D) is used to determine the extent to which a
group of biota dominates other groups. A large enough dominance will lead to an
unstable or stressed community. The dominance index is calculated using the Simpson
dominance index formula (Odum 1983 in Latuconsina et al 2012) with the following
formula:

_vs N
D—Zf=1[m,]2

where: D = Simpson's dominance index;
Ni = number of individuals of mangrove species i;
N = total number of mangrove individuals of all species;
s = number of mangrove species.

The dominance index ranges from 0 to 1, where the smaller the dominance index
value, the more it indicates that there is no dominant species, conversely the greater the
dominance, the more it indicates that there is a certain dominant species (Odum 1983).

Stakeholder analysis. The results of interviews with stakeholders focused on their level
of interest and influence in sustainable mangrove ecosystem management in South
Tabulo village. All interview data were analyzed quantitatively based on several indicator
score references in Table 3 and Table 4 (Lasoma 2023). The level of interest and
influence of stakeholders were then grouped based on the type of indicator (Table 5) and
mapped based on the matrix as presented in Figure 3.

HIGH
INTEREST
- (quadrant II-key player)
%quadtrartlt g-iul'?]ﬁj(:t) The most critical and
hmpor ar(lj stakenholder groups important stakeholder group
that need empowerment in policy formulation
LOW (quadrant III-crowd) (quadrant IV-contex seter)
INTEREST Stakeholder groups with Stakeholder groups that play a

the lowest interests key role in formulating or
explaining decisions and opinions

LOW HIGH
INFLUENCE INFLUENCE

Figure 3. Stakeholder interest and influence analysis matrix (Muqorrobin et al 2013;
Abudi et al 2022).
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Table 3
Quantitative assessment score of stakeholder interest level

No. Score Indicators Variables
1. 5 Involved in all processes (agriculture, plantations, Involvement
tourism, forestry, spatial planning)
Involved in 3 processes
Involved in 2 processes
Involved in 1 process
Not involved
Receives 4 benefits (economic, social, environmental, and Benefits of
public trust) management
Receives 3 benefits
Receives 2 benefits
Receives 1 benefit
Receives no benefits
High priority Management
Priority priorities
Medium priority
Less priority
Not a priority
81-100% Dependence Dependence
61-80% Dependence on resources
41-60% Dependence
21-40% Dependence
< 20% Dependence

Ui~ N WwWPh

FNW,AUAORNWPAPUARNWR

Table 4
Quantitative assessment score of stakeholder influence level

No.  Score Indicators Variables
1. 5 Involved in the entire process (policy determination, Management
implementation according to goals and targets, rules or policies
monitoring, evaluation, sanctions)
Involved in 3 processes
Involved in 2 processes
Involved in 1 process
Not involved

Contributes to all points (planning, implementation, Role and
coaching, supervision, evaluation) participation
Contributes to 3 points
Contributes to 2 points
Contributes to 1 point
Does not contribute
Authority in all processes (presence, direction, supervision, Authority in
and agency/organization rules) management
Authority in 3 processes
Authority in 2 processes
Authority in 1 process
Does not have authority
All interactions (management plans, collaboration, Interaction with
mutual influence between stakeholders working agencies
together, changing management direction)
3 interactions
2 interactions
1 interaction
Does not provide anything

=N WA

U~ N WD

=N WwWh

=N WD
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Table 5
Criteria and indicators of the level of stakeholder interest and influence

Value Description Criteria Score
17-20 Highly dependent/influenced by mangroves Very high 5
13-16 Dependent/influenced by mangroves High 4
9-12 Quite dependent/influenced by mangroves Medium 3
5-8 Less dependent/influenced by mangroves Quite low 2
1-4 Not dependent/influenced by mangroves management Low 1

Each quadrant provides different options for increasing stakeholder participation in
mangrove management. The options referred to according to Farahisah et al (2020) are
as follows:

- quadrant I consists of stakeholders who have high interests in mangrove
resources, but low influence in management. This group is considered important, but
needs to be empowered;

- quadrant II is the most critical group because it has equally high influence and
interests. Stakeholders in this quadrant need to build good and harmonious working
relationships to ensure the effectiveness and support of the coalition in resource
management. They can also play a role in formulating management policies;

- quadrant III includes stakeholders with low interests and influence over
resources. Although not directly involved in management, they are very important in
monitoring and evaluation;

- quadrant 1V is a group with high influence and low interests. This stakeholder
group can make a major contribution or significant disruption to management, so it
needs to be empowered so that its influence can support management, both as a
facilitator and involvement in decision-making.

Results

Mangrove condition and water quality. The mangrove ecosystem vegetation found in
the mangrove area of South Tabulo village consists of 12 species with the frequency of
presence and density values of each presented in Tables 6 and 7.

Table 6
Frequency of presence of species and water quality of the mangrove ecosystem of South
Tabulo village

No Species - Pre;ence -
Site 1 Site 2 Site 3
1 Avicennia alba 0.57 0.63 0
2 Avicennia lanata 0 0.19 0.14
3 Avicennia officinalis 0.14 0.13 0
4 Bruguiera gymnorrhiza 0.57 0 0.43
5 Bruguiera parviflora 0 0 0.86
6 Ceriops decandra 0.57 0.31 0.14
7 Ceriops tagal 0.43 0.69 0.14
8 Rhizophora apiculata 0.43 0.38 0.86
9 Rhizophora mucronata 0.14 0.69 0.86
10 Sonneratia alba 0.86 0.56 0.43
11 Sonneratia caseolaris 0.71 0.25 0.14
12 Xylocarpus sp. 0 0 0.43
Average 0.37 0.32 0.37
Water quality (mean<st. dev)
1 pH 7.82+1.06 7.72+0.87 7.87+0.97
2 Temperature (°C) 27.32+0.96 28.31+0.59 28.36+0.55
3 Salinity (ppm) 7.36+£2.38 21.78+11.55 30.71£0.95
AACL Bioflux, 2025, Volume 18, Issue 3. 1125
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Table 7
The density of mangrove species in South Tabulo village

Density (ind ha™)

No. Species Site 1 Site 2 Site 3
1 Avicennia alba 1850 650 0
2 Avicennia lanata 0 400 100
3 Avicennia officinalis 400 100 0
4 Bruguiera gymnorrhiza 550 0 1800
5 Bruguiera parviflora 0 0 6400
6 Ceriops decandra 1450 1700 50
7 Ceriops tagal 21000 2400 4250
8 Rhizophora apiculata 1200 200 700
9 Rhizophora mucronata 1400 100 4600
10 Sonneratia alba 2000 2250 250
11 Sonneratia caseolaris 2400 5100 100
12 Xylocarpus sp. 0 0 700
Average (ind ha™!) 2688 1075 1579

In this study, six of the twelve mangrove species were found at all stations, namely C.
decandra, C. tagal, R. apiculata, R. mucronata, S. alba, and S. caseolaris. The presence
of the S. alba species reached 86% and was found most dominantly at site 1, while C.
tagal and R. mucronata, with a presence of 69%, were most dominant at site 2. The
species B. parviflora, R. apiculata, and R. mucronata each had the highest presence of
86% at site 3. The pH and temperature parameters of the three observation stations did
not differ much. The highest salinity value at site 3 and the lowest at site 1 were
influenced by the distance from seawater, as presented in Figure 1.

Referring to the Decree of the Minister of Environment of the Republic of
Indonesia Number 201 of 2024, the average density value of the mangrove condition
status of South Tabulo village at all stations is in a good category with moderate to very
dense criteria. The best mangrove condition is at the rehabilitation station (site 1)
followed by the no human activity station (site 3) and land conversion (site 2).

Diversity and dominance index of mangrove. The diversity index (H) and dominance
(D) values of mangrove species are presented in Figure 4.
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1.4
0.0004

1.2

0.0003
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Dominance (D)

0.0002

0.4
0.0001

0.2
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Figure 4. Diversity and dominance indices of mangrove communities among three sites in
South Tabulo village.

The highest mangrove diversity index value was recorded at site 2 (H" = 1.69) followed
by site 1 (H' = 1.49) and site 3 (H" = 0.82) with low to moderate categories. Based on
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the dominance index value, the three sites were in the low category with values of site 1
(D = 0.0002), site 2 (D = 0.0005) and site 3 (D = 0.0005).

Level of interest and influence of stakeholders. The matrix of four stakeholders with
a combination of interests and influence on managing the mangrove ecosystem in South
Tabulo village is plotted in Figure 5.

20.0F Village government & LRBRL
17.5
15.0
12.5F
-
o
g
£ 100 -3 Mangreve farmer group
. Local community
> Fishermen
7.5F
50}
2.5f
0'%,0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0
Influence

Figure 5. Matrix of analysis of stakeholders' interests and influence for co-management
based mangrove ecosystem management in South Tabulo village.

Based on the results of the analysis, the mangrove group (interest value = 10, influence
= 16) occupies quadrant I, which means that this party is quite dependent on the
ecosystem's existence and influences the management of the mangrove ecosystem.
Mangrove managers (Village Government and LRBRL of South Tabulo village) occupy
plots in quadrant II (interest = 20, influence = 20), where this party is very dependent
and greatly influences the ecosystem and mangrove management, respectively.
Fishermen and community groups occupying plots in quadrant III (interest value for
fishermen group = 8; interest value for community = 9; influence value for fishermen
and community groups = 10) show an interest value of less to quite dependent on the
existence of mangroves and quite influential in mangrove management. Quadrant 1V,
which shows parties with very high influence and low interest, is not filled by any
stakeholders.

Discussion. The existence of mangrove ecosystems in South Tabulo village can support
people's lives in terms of economics and society. The majority of the population of South
Tabulo village are fishermen with moderate to fairly good welfare levels (Fachrussyah et
al 2024). Mangroves are a spawning ground, nursery, and protection for various aquatic
fauna with high economic value. Training programs for the community on the benefits,
planting techniques, and maintenance of mangroves are often held by government
agencies, universities, and NGOs (Mile et al 2025).

Mangrove ecosystem. Land conversion at site 2 was balanced by mangrove
rehabilitation activities at site 1. Therefore, although there are areas of mangrove land
conversion into ponds (Figure 1), mangrove density in South Tabulo village is still in the
good category with moderate to very dense individual densities. Variations in the
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frequency of presence and density values of mangrove species in this study were
influenced by the life characteristics of the species and external factors in the form of
human activities. The high density of certain species is caused by the suitability of the
substrate and adaptation to the environment. Generally, species that are able to survive
on less stable substrates and have high adaptability to less suitable environmental
conditions have higher presence values (Sanadi et al 2023). Conversely, large tree roots
influence low density, which can inhibit optimal growth (Agustini et al 2016). In addition,
human activities such as development and logging in mangrove areas also affect
mangrove density (Nanulaitta et al 2019).

The moderate diversity index and low mangrove dominance value in South Tabulo
village indicate that community stability is relatively low. According to Bahri et al (2020),
ecosystems with stable species distribution will have a higher diversity index, while
ecosystems that do not support species development will have a low diversity index.
However, species diversity will remain high if the area is managed with a zoning system
that allows the use of the area based on needs and purposes. Zones are designed to
reduce conflicts between human activities and ecosystem protection to maintain species
diversity (Setiarno et al 2020). Competition between species for nutrients and sunlight
also affects species differences in a mangrove community (Parmadi et al 2016).

Stakeholder roles. The mangrove ecosystem is a place for breeding, spawning, and
raising young for various types of fish, shellfish, crabs, and shrimp (Kariada & Irsadi
2014). Due to the high function of this ecosystem, the protection of the mangrove area is
stated in the Regional Regulation of Gorontalo Province Number 7 of 2016 concerning
Mangrove Ecosystem Management. Meanwhile, the authority for implementation is
carried out by the regional government as stated in Law Number 23 of 2014 concerning
Regional Government.

Based on the results of this study, the high level of interest and influence by the
management (village government and LRBRL South Tabulo is due to full involvement or
participation in the management process. However, the involvement and participation of
all stakeholders in the ecosystem management program, including mangrove
rehabilitation carried out by the mangrove manager, has not been optimal. The role and
responsibility of the South Tabulo village local government as the mangrove manager can
be maximized as follows:

- holding a mangrove group discussion forum and coordinating with the
government to support the success of mangrove ecosystem management;

- monitoring and mediating various social problems between communities related
to the use of mangrove ecosystems;

- as an information channel between the government and the community.

LRBRL, which is also the mangrove manager of South Tabulo village, is expected
to optimize its role and responsibilities as follows:

- drafting regulations and policies together with related agencies (Department of
Marine Affairs and Fisheries DKP and Ministry of Marine Affairs and Fisheries of the
Republic of Indonesia), and coordinating them with the village local government and
communities;

- formulating solutions or resolutions to overcome social problems that occur in
the community of South Tabulo village;

- drafting and designing guidelines or technical instructions for managing the
mangrove ecosystem in South Tabulo village according to regional conditions.

The mangrove group is expected to maximize its roles and responsibilities as
follows:

- policy facilitator in monitoring the sustainability of mangrove ecosystems;

- participate and play an active role in the preparation and design of management
activities and their implementation;

- act as a critical group that provides suggestions, criticism of mangrove
ecosystem data, and information related to management in South Tabulo village.

Fishermen and village communities do not participate in the rehabilitation of the
mangrove ecosystem in South Tabulo village and are not directly involved in the
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programmed management process. Fishermen and communities as partners are
expected to play a role and be responsible:

- actively monitor and maintain the mangrove ecosystem;

- participate in maintaining the environment around the mangrove ecosystem to
support the success of sustainable management.

Mapping of co-management concept. One of the serious threats to the existence of
the mangrove ecosystem of South Tabulo village is land clearing or illegal logging carried
out by local residents for the purposes of private plantation land. Based on the results of
the interview, the illegal logging activity has been going on for a long time. The
government's lack of supervision in enforcing strict sanctions against perpetrators of
illegal logging also has the potential to worsen the situation. Good cooperation between
stakeholders in the aspects of planning, rehabilitation implementation, and management
is needed as a conservation effort (Martuti et al 2018).

The existence of mangrove forests indirectly provides benefits for physical and
bioecological sustainability (Saru 2014). According to Choirunnisa & Gravitiani (2022),
the mangrove ecosystem is one of the marine economic sectors that needs to be
managed and developed in coastal areas. From a legal perspective, mangrove forest
management must be carried out continuously and consistently by involving the
government and the community. However, the legal stigma of management in Indonesia
still provides very little contribution in terms of supervision or control of mangrove forest
management. The participation of coastal communities carried out individually or in
groups plays a very important role in sustainable mangrove forest management. An
evaluation involving all parties is needed to determine the success of replanting
mangrove forests (Lestariningsih et al 2021). This is in accordance with the mandate of
Law of the Republic of Indonesia Number 23 of 1997 Article 6 paragraph (1) concerning
Environmental Management which reads, "Everyone has the right and obligation to
participate in the context of environmental management”.

The implementation of the mangrove ecosystem management program in South
Tabulo village has involved all stakeholders but has not been optimal and balanced. The
village government and LRBRL, as managers and main policymakers, must not ignore the
involvement of other stakeholders that have been formed in the planning and preparation
of the management concept, including mangrove farmer groups and the community as
parties who directly utilize resources. Some respondents admitted that the mangrove
ecosystem utilization program in South Tabulo village was not fully understood by them.
The program is also not supported by adequate organization to foster local stakeholders
in improving their progress, skills, and knowledge. Therefore, partnerships through good
and effective coordination between stakeholders are very important to the management
program's success.

Co-management or partnership-based management is one solution to prevent
sustainable resource management problems. It aims to maintain and improve mangrove
ecosystem resources by prioritizing each stakeholder's role, responsibility, and utilization.
This partnership involves the government and the community in a balanced manner
because the optimal use of the ecosystem is determined by the right form of
management (Mugqgorrobin et al 2013). The implementation of mangrove ecosystem
management in South Tabulo village based on co-management based on the results of
this study is presented in Table 8.

According to Fadhila et al (2015), sustainable mangrove forest management will
be achieved if natural resources' economic value and the environment are considered.
Therefore, it is also necessary to consider the calculation of the benefits of the mangrove
ecosystem at all observation sites in South Tabulo village. Suhardi et al (2024) stated
that ongoing research and conservation initiatives for Indonesia's mangrove ecosystems
play a crucial role in ensuring their long-term sustainability while supporting the
communities and environments that depend on them. Effective mangrove restoration
depends on greater community involvement, capacity building, budgeting, and
stakeholder engagement. Government policies on sustainable land use, law enforcement,
and institutional frameworks are essential for managing mangroves (Utami et al 2024).
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Table 8

Co-management mapping of mangrove ecosystem in South Tabulo village

Criteria

Existing condition

Ideal conditions
expected

Management strategy

Preparation of
mangrove
management
plan

The preparation of the
management concept is
only carried out by the
government, while other
stakeholders are involved
only in decision-making
regarding the
implementation of the
concept and field
techniques.

Involve all
stakeholders without
limiting their areas
of responsibility and
responsibility.

Conduct initial
identification of all
stakeholders who are
the targets of
partnership
cooperation in
accordance with the
co-management
concept.

Program
implementation

The implementation of
the management
program is carried out
by involving the
cooperation of all
stakeholders, but is not
yet optimal because
there are still many
limited spaces.

Cooperation between
stakeholders must
be implemented in a
balanced and
optimal manner.

Holding comprehensive
and open discussions
between all
stakeholders, and
building management
agreements taking into
account the capabilities
and capacities of each

party.

Organizing The organization of Communication with  Establish an institution
mangrove ecosystem stakeholders must that oversees local
management is run well, both stakeholders in South
supportive, because bottom-up and top- Tabulo village.
coordination and down. Coordination
communication between
between the stakeholders also
government and needs to take place
mangrove groups is continuously.
running well.
Program Monitoring and Supervision and Establish a meeting
monitoring and evaluation are carried evaluation must forum for all
evaluation out three times a involve all stakeholders to

month, but only involve
the heads of
stakeholder groups

stakeholders without

exception so that the

information obtained
is comprehensive
and not ordinary.

supervise, evaluate
and monitor the

programs that have

been implemented.

Conclusions. The mangrove ecosystem in South Tabulo village, Gorontalo Province, is in
good condition, with moderate to very high-density levels. Stakeholders with the highest
levels of interest and influence in mangrove ecosystem management include the village
government and the South Tabulo Village Seaweed Cultivation Research Center, which
serve as the primary management authorities. However, the land conversion program for
pond development and the rehabilitation efforts under the sustainable mangrove
management initiative have not fully involved mangrove groups, fishermen, and the local
community. As a result, the implementation of ecosystem co-management remains
suboptimal. The active participation of all stakeholders is crucial in applying the co-
management approach, as their involvement in decision-making integrates diverse
perspectives, experiences, and interests. This inclusive approach ensures that policies
and management practices align with the needs and aspirations of all parties involved,
ultimately enhancing the effectiveness and sustainability of the co-management initiative.
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