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ABSTRACT

Mangroves are crucial ecosystems that provide significant ecological, economic, and social benefits, including 
coastal protection, carbon sequestration, and biodiversity support. However, their long-term survival is increasingly 
threatened by human activities, climate change, and ineffective governance. This study aims to identify major trends, 
thematic clusters, influential publications, and emerging issues in mangrove research. Through PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) approach, a total of 210 published between 1190 and 2025 
peer-reviewed articles was retrieved from the Scopus database and analyzed using bibliometric methods to uncover 
research patterns and gaps. Visualization tools such as VOSViewer and the Biblioshiny R package were employed to 
map key concerns in mangrove management. The results indicate a steady increase in mangrove-related research, driven 
by the growing urgency of climate change and environmental degradation. Research is largely dominated by institutions 
and countries with extensive mangrove distributions. Eight primary research clusters were identified, including 
Coastal Zone Management, Environmental Policy, Degradation, Remote Sensing, Co-Management, and Community 
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Participation. The findings underscore the urgent need for coordinated, multidisciplinary approaches to mangrove 
management that integrate ecological conservation with socio-economic dimensions. This study offers a comprehensive 
roadmap for future research, emphasizing areas such as socio-ecological resilience, innovative governance models, and 
the integration of local knowledge into policy-making. 
Keywords: Mangrove Management; Mangrove Ecosystem; Global Research; Systematic Literature Review; 
Bibliometric Analysis

1.	 Introduction
Environmental damage in coastal areas is threaten-

ing the ecosystems with further effects on the socio-eco-
nomic aspects [1,2]. This is possible due to the ability of 
climate and weather changes to trigger tides. The occur-
rence of storms, tsunamis, or tidal waves can lead to soil 
erosion and structural damage with subsequent impact on 
the balance of coastal ecosystems [3]. The minimization 
of these threats can be achieved through the adoption of 
mangroves as an effective alternative solution [4,5]. Man-
groves are an important component of coastal ecosystem 
that offers several key ecosystem services such as carbon 
sequestration, coastal protection, and provision of habi-
tat for different flora and fauna [6,7]. However, this unique 
ecosystem is threatened by some anthropogenic pres-
sures, including deforestation, aquaculture expansion, 
and urban development [8]. 

Mangrove management is a subject of significant 
concern in the global discourse on environmental sustain-
ability. This is due to the importance of the ecosystems in 
climate change mitigation in addition to the protection and 
economic sustainability of coastal communities [9,10]. Man-
groves also play a critical role in maintaining the sustain-
ability of coastal environment. However, certain challenges 
are associated with the management process because man-
groves are terrestrial and marine plants that often cross re-
gional or national boundaries and are valued differently by 
local stakeholders compared to national and international 
players [11,12]. The World Mangroves by the Food and Agri-
culture Organization (FAO) of the United Nations report-
ed that the area of mangroves in the world reached 14.8 
million hectares in 2020. A total of 677,000 hectares were 
lost between 2000 and 2020 but the rate decreased by ap-
proximately 23% in the second decade. Currently, the total 
mangrove forests in the world are estimated at 16,530,000 

hectares, including 7,441,000 in Asia, 3,258,000 in Africa, 
and 5,831,000 in the Americas [13]. The spread is across 118 
countries [14] but covers less than 1% of the global tropi-
cal forest area. Mangrove forests serve as protective green 
belts and provide an essential ecosystem for goods and ser-
vices required by an estimated 2.4 billion people living in 
100 km of coasts [15].

Coastal resilience is associated with the existence of 
adequate mangrove forests which are considered important 
ecosystems in tidal areas. This is because the loss of man-
grove forests as vegetation and green belts can cause vul-
nerability and degrade the ability of nature to absorb blue 
carbon which worsens sedimentation conditions and climate 
change [16–18]. Mangrove forests also protect coast from ero-
sion caused by rising sea levels and tsunamis. For example, 
the provision of 264.0 km of mangrove sea walls in Vietnam 
effectively provides security for Northern Delta region of 
the country identified as an abrasion-prone area [5]. The re-
sults of the research showed that mangrove forests were an 
effective solution to reduce greenhouse gas emissions and 
also acted as a biofilter for water pollution caused by heavy 
metal poisoning in coastal areas [19]. Moreover, mangrove 
forests contribute significantly to the welfare of coastal com-
munities by providing goods and services [20]. Some of the 
benefits to be preserved include the provision of wood for 
charcoal, support for healthy fish and shrimp commodities, 
and improvement of biodiversity, such as the cultivation of 
herbal medicine and economically valuable fruits [21]. The 
trend shows that mangrove forests have indeed many func-
tions and benefits for coastal areas.

Measurable actions are needed to support mangrove 
sustainability. As a basis for policymaking, it is import-
ant to analyze and formulate evidence-based insights on 
coastal protection sector to improve risk management 
and promote sustainable practices related to mangroves 
[22]. The United Nations Development Program (UNDP) 
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through Sustainable Development Goals (SDGs) designed 
global-scale sustainable development goals set at point 14. 
The focus of the point is to conserve marine biodiversity, 
ensure sustainable use of marine resources, and address 
marine environmental issues, as well as mangrove metrics 
such as tropical cyclone frequency and mangrove chang-
es to represent the strong dependency between mangrove 
forests and SDGs [23]. The 2030 SDGs Agenda requires 
achievements in terms of mitigating the impacts of climate 
change and protecting biodiversity, which in the context 
of coastal management is implemented by mainstreaming 
mangrove forests and blue carbon ecosystems [24,25]. 

The efforts to address global climate change have 
motivated countries around the world to formulate sev-
eral agreements in which mangrove forests are identified 
as part of the possible as solutions. Several internation-
al commitments have long recognized the importance of 
mangrove ecosystems in supporting biodiversity, coastal 
protection, and sustainable development. Through agree-
ments such as the Ramsar Convention on Wetlands (1971) 
and the Convention on Biological Diversity (1992), the 
global community has demonstrated its commitment to 
conserving and restoring mangroves as vital components 
of both wetland and coastal ecosystem management [7,26]. 
Furthermore, the Global Mangrove Alliance (GMA) set an 
ambitious goal to expand global mangrove habitat by 20% 
by 2030 in order to restore lost mangrove habitat. This was 
designed to be coordinated through a partnership with the 
International Union for Conservation of Nature, the Nature 
Conservancy, the World Wildlife Fund, and Wetlands In-
ternational [27]. 

In recent decades, countries in Southeast Asia as well 
as South America and Oceania have implemented several 
preventive policies to address environmental degradation 
in coastal areas based on SDGs. Marquez and Olavides [19] 

focused on mangrove restoration and rehabilitation in the 
Philippines. The research reported the usage of mangroves 
as ecosystem-based protection in the form of flood buf-
fers to reduce the risk of disasters due to climate change. 
Another research showed that the Philippines contributed 
50% of the 65 mangrove species worldwide [28]. Moreover, 
Indonesia is the country with the richest mangrove mari-
time in the world and has proposed the most ambitious and 
extensive rehabilitation target of 600,000 hectares to be 

fully achieved by 2024 as part of its commitment to global 
environmental conservation [29]. Mangrove management 
programs have also been established at the national and 
regional levels [30,31]. Another research showed that French 
Guiana in South America used mangroves as green belts to 
protect coast from erosion and promoted marine biodiver-
sity patterns supported by silt sedimentation supplied by 
the Amazon River [32]. The efforts to maintain the viabil-
ity and sustainability of mangrove forests in Panama and 
Brazil are achieved by increasing local awareness of the 
socio-ecological benefits and corporate support for the res-
toration process [26,33].

The review of mangrove research is not new consid-
ering the attempts made by previous scholars. For example, 
Simpson et al. [34] examined the influence of global change 
variables on organic matter decomposition in mangrove 
ecosystems. Bhowmik et al. [35] also analyzed the socio-eco-
logical drivers of global mangrove deforestation. Lee et al. 
[36]focused on strengthening multi-stakeholder relationships 
in decision-making for mangrove management in order to 
break unsustainable practices. Arulnayagam et al. [37] histor-
ically reviewed a summary of key results from 70 research 
on the diversity, taxonomy, distribution, and ecological in-
teractions of mangrove flora and fauna along coast of Sri 
Lanka. Pillodar et al. [38] also conducted Mangrove Resource 
Mapping in the Philippines, while Gerona-Daga and Salmo 
[39] reviewed mangrove restoration in Southeast Asia with 
a specific focus on challenges and opportunities. Another 
research by Hamza et al. [40] determined the global patterns 
of mangrove resource utilization, while Bimrah et al. [1] fo-
cused on mangrove ecosystem services. Furthermore, Bib-
liometric methods have also been applied as observed in the 
emphasis of Tasneem and Ahsan [41] on emerging trends and 
interests related to mangrove ecosystem services and Ho and 
Mukul [14] on mangrove forest performance and publication 
trends. While prior research has applied bibliometric analy-
sis to mangrove ecosystems and others have examined man-
grove restoration or ecosystem services through Systematic 
Literature Reviews (SLR), no study has explicitly combined 
SLR and bibliometric approaches to comprehensively map 
scientific progress, management priorities, and the trajectory 
of global mangrove research. Moreover, integrated assess-
ments that compare publication trends, thematic clusters, 
topic evolution, and emerging research gaps in recent years 
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remain scarce.
This identifies the main focus of mangrove research 

globally by combining SLR and Bibliometric methods in 
order to provide relevant scientific contributions. There-
fore, this study aims to (1) identify major research clusters 
in global mangrove studies; (2) map geographical publi-
cation patterns and thematic trends; (3) detect emerging 
issues and gaps in mangrove-related research; and (4) pro-
vide an integrated evidence base to support more effective 
and sustainable global mangrove management.

The novelty was a combination of SLR and Biblio-
metric analysis implemented to provide deeper insight into 
the direction of mangrove research in the future. Further-
more, conversations regarding worldwide mangrove man-
agement within the present review period are also lacking. 
This article will offer significant insights for scholars and 
practitioners engaged in mangrove management, utilising 
the Scopus database as a worldwide foundation. Practical-
ly, the results could be used by stakeholders in formulat-
ing more effective and sustainable mangrove management 
policies or strategies. This showed that the contribution 
extended beyond the scientific aspects to practical appli-
cations for the conservation and restoration of mangrove 
ecosystems globally.

2.	 Mangrove Management: A Global 
Challenge

Mangroves are coastal and riverside forests that 
grow in areas where land and sea meet in tropical and 
subtropical regions [42,43]. The existence has very import-
ant benefits for the ecosystem in the future, specifically 
because of the ability to absorb large amounts of carbon 
which is known as “blue carbon” [8,44]. The global pres-
ence is influenced by climate change and global warm-
ing [45]. However, deforestation and land conversion are 
serious threats to the sustainability of the mangrove eco-
system in the future [8,46]. The damage caused by climate 
change can also threaten human groups who depend on 
mangroves for livelihood. This shows the need for serious 
attention from all parties through active collaboration to 
implement effective mangrove management [47]. However, 
the implementation of effective mangrove management is 
not free from various complex and contextual challenges. 
These challenges differ between regions, but generally 
include pressure from land conversion, weak governance, 
and limited understanding and participation of stakehold-
ers (Table 1).

Table 1. Global Mangrove Management Challenges.
Region Main Issue References
Afrika Timur (Kenya, 
Tanzania, Mozambi-
que)

Increased tree felling for poles, charcoal, and firewood; reclamation for salt ponds, agriculture, 
and shrimp farming; inadequate enforcement of management measures against uncontrolled 
extractive exploitation.

Semesi; Zorini et al. [48,49]

Asia
Bangladesh Declining quality (growing stock) even though the forest area has not changed much; the need 

to balance conservation with the subsistence needs of local communities.
Iftekhar and Islam; Roy 
[50,51]

Brunei Darussalam, 
Hong Kong, Thailand

The need to assign a dollar value to the mangrove ecosystem highlights its economic impor-
tance. In Thailand, the sustainable management of the remaining 196,000 hectares of man-
groves for various economic activities poses a challenge.

Maxwell; Chen et al. [52,53]

Tiongkok Threats to upper and high tide habitat due to habitat changes; potential regional extinction of 
five mangrove species.

Zhang et al. [17]

Indonesia High levels of mangrove destruction (severe and moderate); allocation and management of 
resources by multiple ministries; conversion into aquaculture ponds; restoration of damaged 
mangroves.

Damastuti et al. [54]; Soep-
robowati et al. [12]; Feti [30]; 
Utami et al. [55]

Malaysia Mangrove logging permitted under the National Forestry Law; the need to balance timber 
production with other ecosystem services;

Loh et al. [56]; Chen et al. 
[53]

Philippines Encroachment and replacement of natural forests by locally planted mangrove plantations; 
cutting and clearing of plantation forests for fish farming and settlements.

Walters [57]

Latin America & 
Karibia
Ecuador A 16% decrease in mangrove area and a 27% increase in shrimp pond development between 

1966 and 1982.
Terchunian et al. [58]

Eastern Tropical Pacific 
Region (Costa Rica, 
Panama, Colombia, 
Ecuador)

The continued decline in mangrove cover due to the expansion of human activities (agriculture, 
aquaculture, coastal development), even with laws in place that prohibit its logging.

López-Angarita et al.; 
Chamberland-Fontaine et 
al.; Walker et al. [59–61]
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The implementation of mangrove management di-
rectly supports several United Nations SDGs, specifically 
Goal 2 on community welfare, especially in coastal areas; 
Goal 13 on climate action; Goal 14 on marine ecosystem 
protection; and Goal 15 on forest and biodiversity conser-
vation. This is due to the ability of the process in strength-
ening climate resilience, integrating climate policies, 
protecting coastal ecosystems, and promoting sustainable 
forest management, including efforts to halt deforestation 
and restore degraded areas [5,9,62]. At the international level, 
several initiatives have been implemented for the conserva-
tion and sustainable use of mangrove ecosystems through 
different conventions, including CITES (Convention on In-
ternational Trade in Endangered Species of Wild Fauna and 
Flora), Convention on Biological Diversity (CBD), and the 
United Nations Framework Convention on Climate Change 
(UNFCCC). Mangrove protection is also supported by 
the Ramsar Convention, the Mangrove Charter by ISME, 
and the draft code of conduct for mangrove management 
by the World Bank and other partners [7]. However, policy 
fragmentation persists despite the existence of a strong in-
ternational framework. This fragmentation arises because, 
mangrove management often involves different sectors, 
disciplines, and institutional structures, which can lead to 
overlapping and conflicting policies. For example, in Pana-
ma, despite several policies targeting wetlands and granting 
mangroves high conservation status, mangrove protection 
remains hampered by competing government agendas and 
disagreements over policy implementation [60]. In Senegal, 
differing views among local stakeholders regarding the ef-
fectiveness of mangrove management indicate the need for 
clear guidelines on the roles of government and other ac-
tors in decentralized resource management [11].The varying 
quality of national regulations affects the effectiveness of 
mangrove management policies. Countries with low-quali-
ty regulations tend to experience higher rates of mangrove 
loss even when protected areas exist. Countries with low 
regulatory quality tend to experience higher rates of man-
grove loss even when protected areas exist [3].

Mangrove conservation and management depend 
on the policies of each country. This is based on the fact 
that the countries with the largest mangrove areas have 
complex challenges in protecting mangrove ecosystems. 
In addition to human activities, climate change is another 

serious threat to the sustainability of ecosystems in the fu-
ture [42]. The challenges identified in several countries such 
as Papua New Guinea, Indonesia, and Vietnam are asso-
ciated with the institutional, policy, and funding aspects 
[5,9,31,63]. Meanwhile, countries in the South Asian region 
such as Bangladesh, Sri Lanka, and India have legal and 
management issues. These lead to the need for changes in 
silvicultural systems, adoption of ecosystem management 
methods, revision of forestry laws, and regional cooper-
ation to improve mangrove management. According to 
Golebie et al. [64], mangrove management methods applied 
in 39 countries were divided into three basic categories, 
including top down, bottom up, and comanaged. Alongside 
their benefits, these three methodologies exhibit shortcom-
ings, encompassing institutional issues, resource limita-
tions, and the intricacies of coordination among multiple 
actors. Some of the challenges identified in the Americas, 
such as Panama included the difficulties in the context of 
implementation and management plans and a lack of com-
munication between stakeholders. The research conducted 
in Brazil [33] showed the need for a holistic method that 
focused on both the ecological aspects as well as the so-
cial and economic dynamics of communities depending on 
mangrove ecosystems. 

The current global challenges to mangrove conser-
vation efforts include several changes in land use, coastal 
tourism activities, and over-exploitation [65]. Moreover, the 
participation of local communities has been recognized as 
critical to the success of every mangrove management in-
tervention, both past and present [66]. An important method 
considered effective in mangrove management is the ap-
plication of a collaborative model including stakeholders 
from government elements, local communities, academics, 
the private sector, and non-governmental organizations. 
This model is considered important because the success of 
mangrove management extends beyond the ecological as-
pects to interrelated social, political, and economic dynam-
ics [26,67]. The collaborative governance model is expected 
to be in the form of a Penta helix or quadruple helix for 
local, national, and international implementation.

3.	 Methods
A mixed-method was applied in this research by 
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combining SLR and Bibliometric analysis [68,69]. The pur-
pose was to investigate key issues in global mangrove 
management research. The implementation of the method 
was to comprehensively evaluate current trends in man-
grove research topics through Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis (PRISMA) 
protocol [70]. This is because SLR is often used on a partic-
ular topic to rigorously synthesize previous topics in order 
to answer a research question [71–73]. Meanwhile, Bibliomet-
ric analysis is the assessment of quantitative and qualita-
tive literature to analyze data in the form of characteristics, 
relationships, clusters, as well as the current and future 

trends in a particular area [74,75].
This research was conducted based on the three stag-

es adopted from Xiao and Watson [76] and Batista et al. [73]. 
First, the process was initiated through planning which 
focused on determining the topic and unique origin as the 
main research question. At this stage, the search strate-
gy was designed using certain keywords followed by the 
determination of the indexing to be used. Second, data 
analysis was conducted using the selected software. Third, 
research synthesis was applied quantitatively and qualita-
tively. These processes are comprehensively presented in 
the following Figure 1. 

Figure 1. Stages of the Research.

The number of documents to be reviewed was 
determined by adopting PRISMA scheme described in 
Figure 2. Several criteria were applied to identify and 
retrieve relevant publications from a major academic da-
tabase known as Scopus. A comprehensive search query 
was designed to capture the articles on mangrove man-
agement. The keywords used were “mangrove manage-
ment” OR “mangrove governance” with a focus on the 
abstract and title in addition to the exclusion and inclu-
sion criteria. 

A total of 356 documents were initially identified 
from the database based on the eligibility criteria as pre-
sented in Figure 2. Articles related to social and environ-
mental sciences as well as those published in the English 
language were included to ensure the focus was not limited 
to scientific publications while some published in 2025 
were excluded. The year 2025 has been excluded since the 
data extraction from Scopus occurred in May, resulting in 
incomplete coverage of the month, which could introduce 
bias. This resulted in the recovery of 261 documents and 

the removal of 51 conference papers. However, several ar-
ticles from 2025 were used in the discussion process due to 
their relevance and contribution to this research. Therefore, 
the total number of documents reviewed was 210 as pre-
sented in the comprehensive information in Figure 2. The 
articles were converted into CSV (Comma Separated Val-
ue) file for subsequent processing in the analysis software, 
including VOSViewer and Biblioshiny R. The two soft-
ware were combined with aim of exploring their advantag-
es and disadvantages. VOSviewer is highly advantageous 
for its powerful visualization capability. It is also relatively 
user-friendly and efficient in handling large datasets. How-
ever, its limitation lies in analytical flexibility, as it focuses 
mainly on visualization rather than advanced statistical or 
descriptive analyses. In contrast, Biblioshiny R—a web 
interface for the Bibliometrix R package—provides greater 
flexibility for statistical and descriptive bibliometric analy-
sis, such as trend analysis and thematic evolution. Finally, 
the data processed were subsequently analyzed to answer 
the research questions.
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Figure 2. PRISMA Workflow.
Source: Author analysis. 

4.	 Results and Discussion

4.1.	Summary Information on Publication by 
Year

Since its inception in 1983, research on mangrove 
management has grown to involve authors from various 
research institutions around the world. Figure 3 shows 
that the annual growth rate of publications is 7.23%. Man-
grove management research also involves international 
co-authors, accounting for 35.71% of the total documents, 
meaning that a percentage of documents are written by au-
thors from more than one country. This indicates a moder-
ate level of global research networking in this field. More-
over, over more than four decades, the average number of 
documents per year reached 7.7, and the highest number 
of publications was recorded in 2024, see Figure 4. This 
trend showed that there was increasing academic attention 
and policy relevance on the topic. 

The research on mangrove management has in-

creased gradually over the past 3 decades, specifically 
since the early 2000s, as observed in Figure 4. The output 
was observed to be relatively limited in the early 1990s but 
experienced an increase which became more significant 
after 2010. This surge was possibly due to the increasing 
global awareness of climate change, biodiversity loss, and 
the inclusion of mangroves in international policy frame-
works such as SDGs, the Paris Agreement, and the Ramsar 
Convention [23–25]. Several international agreements have 
also promoted mangrove management in different coun-
tries due to the benefits and positive impacts on the envi-
ronment and disaster mitigation. 

Figure 3. Summary information of reviewed articles.
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Figure 4. Publication by year.

The results showed there was generally a shift in fo-
cus from strictly ecological research to a more integrated 
method that included governance, community-based man-
agement, and climate adaptation. Mangrove management 
should emphasise the inclusive dimensions of climate 
change mitigation and the welfare of coastal populations 
[5,31,66]. Therefore, a community-based management ap-
proach to mangrove management could be a better alter-
native in the future [77]. Community participation is consid-
ered a key factor in environmentally sustainable projects [19]. 
At the same point, the increasing frequency of publications 
showed that mangrove management had become a signif-
icant research priority from an environmental perspective 
as well as in the aspects of public policy and sustainable 
development. Furthermore, the growing trend emphasized 
the need for collaborative and interdisciplinary research 
to solve the complex socio-ecological problems faced by 
mangrove ecosystems globally.

4.2.	Most Cited Articles

Part of the methods to determine the influence of an 
article in the world of research is to assess the number of 
citations or quotations received. The identification of more 
citations shows a higher possibility of an article to be used 
as a reference by other scholars. This can be in the form of 
theoretical basis, methodological reference, or compara-

tive material for research results. In relation to mangrove 
management, frequently cited articles discussed import-
ant issues such as community participation, ecosystem 
sustainability, and the challenges of climate change. The 
articles were considered important due to the new insights 
offered and the solutions provided to be applied in the 
field by scholars, practitioners, and policymakers. The list 
of the most cited articles presented in Table 2 showed the 
research that was most often used as a reference and the 
main themes discussed in relation to mangrove manage-
ment.

The article by Datta, D. et al. [78] had the most cita-
tions with a total of 182 and the focus was on how commu-
nity-based mangrove management could support the sus-
tainability of the ecosystem. The importance of the article 
was the comprehensive information provided on the role of 
local communities in maintaining and utilizing mangroves 
sustainably. In the second place, Glaser [33] discussed the 
relationship between mangrove ecosystems, local econ-
omies, and social sustainability in Brazil. The research 
showed that mangrove management depended on environ-
mental aspects as well as the socio-economic conditions 
of the surrounding community. Furthermore, Iftekhar and 
Islam [50] offered an analysis of mangrove management 
strategies in Bangladesh. The research was considered im-
portant because it provided policy direction based on the 
local context.
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Table 2. 10 Most Cited Articles in Mangrove Management Research.

No. Name Title Source Year Cited
1. Datta, D., Chattopadhyay, R.N., 

Guha, P. [78]
Community-based mangrove management: A 
review on status and sustainability

Journal of Environmen-
tal Management, 107, pp. 
84–95

2012 182

2. Glaser, M. [33] Interrelations between mangrove ecosystem, 
local economy and social sustainability in 
Caeté Estuary, North Brazil

Wetlands Ecology and Man-
agement, 11(4), pp. 265–272 2003 157

3. Iftekhar, M.S., Islam, M.R. [50] Managing mangroves in Bangladesh: A strat-
egy analysis

Journal of Coastal Conserva-
tion, 10(1–2), pp. 139–146 2004 130

4. Machado, W., Moscatelli, M., 
Rezende, L.G., Lacerda, L.D. [79]

Mercury, zinc, and copper accumulation in 
mangrove sediments surrounding a large 
landfill in southeast Brazil

Environmental Pollution, 
120(2), pp. 455–461 2002 125

5. Walters, B.B. [57] Local management of mangrove forests in 
the Philippines: Successful conservation or 
efficient resource exploitation?

Human Ecology, 32(2), pp. 
177–195 2004 112

6. Sasmito, S.D., Murdiyarso, D., 
Friess, D.A., Kurnianto, S. [80]

Can mangroves keep pace with contemporary 
sea level rise? A global data review

Wetlands Ecology and 
Management, 24(2), pp. 
263–278

2016 109

7. Luo, Y.Y., Not, C., Cannicci, S. [81] Mangroves as unique but understudied traps 
for anthropogenic marine debris: A review of 
present information and the way forward

Environmental Pollution, 
271, 116291 2021 103

8. Sudtongkong, C., Webb, E.L. [82] Outcomes of state- vs. community-based 
mangrove management in Southern Thailand

Ecology and Society, 13(2), 
27 2008 94

9. Chow, J. [42] Mangrove management for climate change 
adaptation and sustainable development in 
coastal zones

Journal of Sustainable For-
estry, 37(2), pp. 139–156 2018 87

10. Sasmito, S.D., Basyuni, M., 
Kridalaksana, A., Sasmito, M.F.S., 
Lovelock, C.E., Murdiyarso, D. [29]
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Source: Author analysis, 2025.

Machado et al. [79] discussed heavy metal pollution 
in mangrove areas near landfills in Brazil. The research 
was important because it warned about the risks of pol-
lution to the health of mangrove ecosystems. Moreover, 
Walters [57] contributed interesting research related to local 
mangrove management in the Philippines by questioning 
whether conservation success was more due to community 
participation or efficient resource exploitation. Sasmito et 
al. [80] also discussed the ability of mangroves in adapting 
to sea level rise and showed that restoration efforts could 
be an important strategy in resolving the issues of climate 
change. The research showed that the attention to environ-
mental factors, governance, and social impacts was becom-
ing increasingly important in mangrove management.

More recent research pointed to new directions in 
mangrove management. For example, Luo et al. [81] dis-
cussed how mangroves could act as reservoirs for man-
made marine debris and suggested the need for a more 

serious method for coastal pollution. Sudtongkong and 
Webb [82] also compared state-based and community-based 
management methods in Thailand. The research reported 
that community-based methods tended to be more effec-
tive in the long term. Furthermore, Chow [42] evaluated 
the potential for mangrove management as part of climate 
change adaptation and sustainable development strategies. 
Sasmito et al. [29] also emphasized the importance of man-
grove restoration in Indonesia to support the achievement 
of SDGs. The articles generally provided a broad overview 
of the direction and focus of mangrove research which was 
observed to be increasingly associated with the environ-
mental, social, and policy aspects.

4.3.	Most Contribution Authors, Journals, Af-
filiations, and Countries

Mangrove management research has become an 
interesting topic for the global academic community as 
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observed from the participation of 812 authors from dif-
ferent institutions and countries. The list of the most pro-
ductive authors presented in Figure 5 shows that Farid 
Dahdouh-Guebas is in the top position with a total of 13 
articles published. The activeness of Dahdouh-Guebas 
shows a very important role in developing scientific dis-
course related to coastal ecology, mangrove conservation, 
and sustainable socio-ecological management [83]. The 
works have an impact on the field of ecology and also as-
sist in shaping an interdisciplinary method for coastal area 
management through cross-country and institutional col-
laboration. Jean Huge was listed as a very productive au-
thor with 11 papers that showed consistent participation in 
similar research. The focus of Huge often overlapped with 
the themes of sustainability and community participation 
in environmental conservation and this ensures the rele-
vance of the works in developing a more holistic literature. 
Furthermore, Satyanarayana and Behara published seven 
papers as part of their continued contribution. The list also 
showed that Datta, Debajit, De Groot, Rudolf, and Ratsim-
bazafy, Hajaniaina A., contributed five articles each. This 
showed the important role of the authors in the develop-
ment of literature in the area.

Table 3 describes the ten most contributing journals 
on mangrove management. The Ocean and Coastal Man-
agement was ranked first with 18 contributions and this 

made the journal the most dominant source in the field. 
Wetlands Ecology and Management was ranked second 
with 9 contributions and the Journal of Environmental 
Management was third with 7. Furthermore, AACL Bio-
flux Journal was in fourth place with six publications and 
each of Environment, Development and Sustainability, 
Forest Ecology and Management, Forest Policy and Eco-
nomics, and Jurnal Manajemen Hutan Tropika had four 
publications. The journals were generally under reputable 
publishers including Elsevier and Springer. Coastal Re-
search Library was under Springer which was discontinued 
in 2024. 

This distribution shows the dominance of interna-
tional journals in disseminating scientific research results 
on mangrove management worldwide with the majority 
covering the environment and coastal areas. The existence 
of cross-disciplinary attention to important issues such as 
coastal habitat conservation, ecosystem restoration, and 
mangrove-based ecosystem services was presented through 
the diversity of the sources. Furthermore, the publication 
pattern confirmed that international and interdisciplinary 
collaboration was important in addressing several chal-
lenges faced in sustainable mangrove forest management. 
This result strengthened the current understanding that re-
search on mangrove management considered the ecologi-
cal as well as the social, economic, and policy aspects.

Figure 5. Authors with the most contribution.
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Table 3. Leading Journals.
No Journals Scimagojr(2024) Documents Quartile Publisher
1 Ocean and Coastal Management 1.245 18 Q1 Elsevier
2 Wetland Ecology and Management 0.507 9 Q2 Springer
3 Journal of Environmental Management 1.994 7 Q1 Academic Press
4 AACL Bioflux 0.223 6 Q4 Bioflux Publishing House
5 Coastal Research Library discontinued 4 - Springer International Publishing
6 Environment Development and Sustainability 0.958 4 Q1 Springer International Publishing
7 Forest Ecology and Management 1.319 4 Q1 Elsevier
8 Forest Policy and Economic 1.205 4 Q1 Elsevier

9 Journal Manajemen Hutan Tropika 0.226 4 Q3
Institut Pertanian Bogor, De-

partment of Forest Management, 
Faculty of Forestry

10 Marine Policy 1.169 4 Q1 Elsevier
Source: Author analysis based on articles adopted from Scopus database, 2025.

Figure 6 shows the top ten most productive edu-
cational and research institutions in publishing scientific 
papers related to coastal management as well as mangrove 
ecosystems. The Free University of Brussels is in the top 
position with 14 publications followed by Université Li-
bre de Bruxelles and IPB University which contribute 13 
each. The others are Open Universiteit, Universiti Malay-
sia Terengganu, Zoological Society of London, and Uni-

versitas Gadjah Mada. This distribution shows that educa-
tional and research institutions from developed countries 
provide more results on mangrove management. However, 
institutions from developing countries also participated as 
observed in IPB University, Gadjah Mada University, and 
Universiti Malaysia Terengganu. The trend shows the in-
creasing attention of tropical regions to the conservation of 
coastal habitats and mangrove ecosystems.

Figure 6. Institutions with the most contributions.

The diversity of institutions in Figure 6 shows that 
attention to mangroves is beyond quantity due to the fo-
cus on cross-disciplinary and cross-geographic aspects. 
European institutions such as Vrije Universiteit Brussel 

and Université Libre de Bruxelles reflect strong research 
capacity and global collaboration networks. The inclusion 
of institutions from Southeast Asia and Africa, including 
IPB, UGM, UMT, as well as the Kenya Marine and Fish-
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eries Research Institute showed that countries with exten-
sive mangrove ecosystems were starting to take strategic 
positions in the flow of knowledge production. The data 
emphasized the importance of strengthening international 
collaboration, supporting access to quality scientific jour-
nals, and enhancing local capacity to ensure contributions 
to mangrove research and management were more inclu-
sive and sustainable.

The countries with the highest contribution to man-
grove management research are increasing in terms of both 
the quantity of publications and the diversity of institu-
tions. In this analysis, all authors identified in the 210 eval-
uated papers. Figure 7 shows that Indonesia is the country 
with the largest number of publications at 193, followed by 
China (117), the United States (61), Belgium (48), Malay-
sia (39), the United Kingdom (36), and India (30). 

Figure 7. Top 10 countries on the global landscape of mangrove management research.

The dominance of Indonesia and other tropical coun-
tries such as Malaysia, the Philippines, and Kenya shows 
that the region has a significant mangrove ecosystem. This 
differs from developed countries such as England, Bel-
gium, and the United States where several coastal areas 
have experienced large-scale land conversion into dense 
residential and industrial infrastructure [35,42]. Developing 
countries have the main locations for mangrove forests and 
also act as the last guardians of the ecosystem in the face 
of climate change and coastal development pressures [16,84]. 
This pattern confirms their status as objects of conserva-
tion and strategic actors in the management and restoration 
of mangrove forests globally. Therefore, international sup-
port through research collaboration, funding, and knowl-
edge transfer is important to strengthen local capacity in 
countries with the greatest ecological potential.

4.4.	Cluster Analysis and Thematic Evolution 

The period of over 4 decades reviewed show that 
research on mangrove management was widely based on 
different perspectives, subjects, and disciplines. There-
fore, clusters were provided to determine the present and 
future prospects of research in the field. The process was 
also necessary to consider the relevant topics in a partic-
ular cluster. Thematic evolution was applied to determine 
the trending themes and those considered to have the po-
tential for further exploration in the future. The grouping 
of clusters was achieved using the Co-occurrence feature 
of VOSViewer and based on the keywords obtained from 
CSV files. It was observed that a minimum of two terms 
appeared together. The thematic evolution was conducted 
using Biblioshiny R package to provide degenerative visu-
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alization of Scopus CSV data. 
Figure 8 shows six research clusters related to man-

grove management using different colors. The grouping 
was based on the preferences of authors with due con-
sideration for the visualization results obtained through 
VOSViewer. Cluster 1 is focused on coastal area manage-
ment and presented in green. The emphasis is on the im-
portance of global attention to coastal area management as 
a complex ecosystem that includes mangroves in its main 
components. The concept is associated with the effort to 

preserve the ecosystem and is a strategic instrument in re-
ducing disaster risks, increasing coastal area resilience to 
climate change, and maintaining the sustainability of nat-
ural resources for surrounding communities. The cluster 
offers a holistic perspective that the success of mangrove 
management cannot be separated from the overall gover-
nance of coastal areas [7,9]. The method promotes the com-
bination of ecological aspects and socio-economic interests 
which are key to formulating sustainable mangrove man-
agement policies both at the global and local levels. 

Figure 8. Cluster analysis network.

Cluster 2 is the environmental policy which is pre-
sented in purple colour. It reflects the important focus on 
the role of environmental policy in supporting the sustain-
ability of mangrove management globally. The emphasis is 
on policies that are adaptive, responsive to environmental 
change, and able to bridge ecological interests with the 
socio-economic needs of coastal communities. The other 
issues often observed in the cluster include the importance 
of cross-sectoral policy harmonization, the need for eco-

nomic incentives in mangrove conservation, and the ur-
gency of data-based monitoring to support more accurate 
policy evaluation.

Cluster 3 is associated with degradation and is pre-
sented in red colour. The focus is on the serious threat of 
global mangrove management to the degradation of the 
ecosystem both due to human and natural activities. The 
reduction in mangrove areas in several countries is be-
lieved to be caused by both degradation as well as defor-



59

Research in Ecology | Volume 08 | Issue 02 | April 2026

estation and restoration efforts [8]. It is also observed that 
extensive mangrove land degradation threatens the biolog-
ical and socio-economic life of coastal communities [55]. 
Meanwhile, Cluster 4 on remote sensing is presented in or-
ange and observed to be an important method in supporting 
efforts to monitor and manage mangroves more effectively 
and efficiently [16]. Research in the cluster reported the use 
of remote sensing technologies such as satellite and drone 
imagery, to map the distribution and changes in mangrove 
cover, detect areas of degradation, and monitor ecosystem 
dynamics at wide spatial and temporal scales [3,77,85,86]. The 
focus was also on the increasing application of advanced 
data processing methods such as machine learning and AI-
based classification algorithms to improve the accuracy of 
mangrove mapping. 

Cluster 5 on co-management is presented in blue co-
lour and shows the importance of collaboration between 
government, local communities, academics, and other 
stakeholders in sustainable mangrove ecosystem man-
agement [87]. Previous research reported that the co-man-
agement method was considered a solution to overcome 
different challenges in mangrove management, such as the 
low effectiveness of top-down policies, limited govern-
ment resources, and conflicts of interest between sectors 
[30,88]. Meanwhile, Cluster 6 on community participation is 
identified using Tosca color and considered an important 
factor in supporting the success of conservation, resto-

ration, and sustainable use programs for mangrove ecosys-
tems [54,77]. The important role of communities in mangrove 
conservation can also reduce vulnerability in the event of a 
crisis caused by natural disasters or a declining mangrove 
ecosystem [89].

Figure 9 shows that the trend of mangrove research 
in the last 5 years has shifted from pure conservation to a 
more integrative method such as ecosystem services, blue 
carbon, community-based restoration, and strengthening 
the role of local communities. Future research has the po-
tential to provide information on the role of mangroves 
in climate change mitigation, disaster risk reduction, and 
improving the economy of coastal communities [90]. More-
over, the future of global mangrove management signifi-
cantly depends on the partnerships formed based on equal-
ity between developed and developing countries. The aim 
is to appreciate the scientific and ecological contributions 
of tropical regions that are home to the largest mangrove 
forests in the world [41]. The participation of different stake-
holders in mangrove management is also inevitable consid-
ering the complexity and socio-political methods currently 
trending. Therefore, investigations on socio-ecological 
resilience, innovative governance models, and the incor-
poration of local knowledge into policy formulation are 
expected to increase the chances of successful mangrove 
conservation for future life. 

Figure 9. Cont.
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Figure 9. Thematic evolution.

4.5.	Conceptual Model for Global Mangrove 
Research Direction

Figure 10 shows that the conceptual model for glob-
al manrgroves management for future direction. Analysis 
of ecosystem services conditions, research can be focused 
on analyzing the condition of ecosystem services provided 
by mangroves. This is important because the ecosystem 
services approach is increasingly developing in natural 
resource management and serves as an instrument con-
necting ecosystem functions with human well-being [91]. 
Socio-economic analysis and valuation, there are oppor-
tunities to conduct research related to the socio-economic 
analysis and valuation of mangroves. This includes how 
communities utilize mangroves and assign economic val-
ue to the various services provided by these ecosystems. 
System structure and prospective future strategies, future 
research can be directed at understanding the complex 
structure of mangrove systems and developing prospective 
strategies. These aspects pose challenges in developing 
dynamic and complex mangrove ecosystem management 
strategies in Indonesia to achieve sustainable management 
goals. Socio-political and institutional aspect, there is a 
limited number of studies concerning socio-political and 
institutional aspects, as well as the impacts of socio-cul-
tural transformation due to globalization on Communi-
ty Based Mangrove Management (CBMM). Therefore, 
research with a sharper focus on these aspects is highly 

recommended for better community management of these 
highly stressed mangrove forests [78]. Understanding the 
impact of urbanization, there is a significant gap in our un-
derstanding of how urban mangroves function. Although 
the responses of mangroves to urban environments have 
been documented for about 35 years, there is still no mod-
el that describes this system. Further research is needed to 
develop such a model, therefore future mangrove manage-
ment along urbanizing coastlines can be more effective [92].

Ecosystem 
Service 
Condition 
Analysis

Socio-
Economic 
Analysis and 
Valuation

System 
Structure and 
Prospective 
Future 
Strategies

Social-Political 
and 
Institutional 
Aspects

Understandin
g the Impact 
of 
Urbanization

Figure 10. Conceptual Model for Global Mangrove.

5.	 Conclusion
In conclusion, research on mangrove management 

increased significantly due to the continuous threats of cli-
mate change and environmental degradation. Mangrove 
ecosystems provided important ecological services such as 
coastal protection, carbon sequestration or “blue carbon”, 
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and supported biodiversity to benefit billions of people 
worldwide. Most mangrove areas were observed to be lo-
cated in developing countries that were playing strategic 
roles as guardians of the ecosystems but facing different 
challenges, including institutional overlap, weak law en-
forcement, and competing development pressures. The 
research clusters identified show some methods that cov-
ered multiple aspects of mangrove management, including 
coastal zone management, environmental policy, degra-
dation, remote sensing, co-management, and community 
participation. The trend was an indication of a multidimen-
sional method of mangrove management. Furthermore, 
socio-ecological resilience, innovative governance models, 
and integration of local knowledge into policy were ob-
served to be the key themes. It was reported that successful 
mangrove management methods often required community 
participation and collaborative governance. 

Conceptually, this research provided a comprehen-
sive mapping of mangrove research landscape by combin-
ing SLR and Bibliometric analysis. This combined method 
offered deeper insights into the changes and clustering of 
research themes. The results enhanced the understanding 
of the interactions between environmental, social, and 
policy factors in mangrove management in order to ad-
vance the discussions associated with multiple disciplines. 
Policymakers and stakeholders were also informed about 
the development of targeted and sustainable management 
strategies with a focus on socio-economic considerations, 
governance innovations, and community engagement. Fur-
thermore, the importance of international collaboration, 
knowledge exchange, and capacity building was empha-
sized specifically in developing countries.

This type of SLR and Bibliometric research had 
some limitations which included using only Scopus in-
dexing database. In-depth inclusion and exclusion criteria 
were used but comprehensive empirical discussions should 
be introduced in the future. This research also identified 
a gap in fully integrating socio-ecological resilience and 
innovative governance into mangrove management frame-
work. Future research should expand the results more 
deeply to each country with a large mangrove ecosystem. 
Governance models that effectively integrated local and 
indigenous knowledge into policymaking should also be 

developed in addition to the exploration of the socio-eco-
nomic dimensions, including community participation in 
the entire mangrove management process. This should 
clearly explain the main conclusions of the article, high-
lighting its importance and relevance. This section is not 
mandatory but can be added to the manuscript if the dis-
cussion is unusually long or complex.
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