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Abstract : The Sundarbans, shared by India and Bangladesh, is the largest contiguous mangrove forest in the
world. It shelters a rich mix of plants and animals and supports communities whose livelihoods depend on its
forests and coasts. This paper reviews what is known about the forest’s ecological importance, the pressures it
faces, and the efforts made to conserve it. The study is qualitative and relies entirely on secondary sources:
scholarly articles, government and institutional reports, satellite imagery, and case studies covering the
ecological, geographical, and social sides of the region. The same problems come up again and again across
these sources, including loss of mangrove cover, saltwater intrusion, rising sea levels, cyclones, human-wildlife
conflict, and declining biodiversity. For the people who live there, these pressures are made worse by a lack of
alternative livelihoods and limited protection from disasters, which leaves many households exposed to poverty
and storm damage. Conservation programs operate on both sides of the border, but their results are held back by
weak enforcement and limited cooperation among governments, agencies, and local communities. The analysis
suggests that protecting the Sundarbans will take approaches that draw on several disciplines and work at more
than one level, and that let local people take part in conservation while still benefiting from the forest. It also
points to the value of closer collaboration among communities, scientists, government agencies, and conservation

organizations, both locally and internationally.
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1. Introduction Bangladesh and the eastern coast of India. It covers

hly 10,000 km?, with about 60% in Bangladesh
The Sundarbans is the largest contiguous mangrove roughty % I, With abot o I banglades

. . and the remaining 40% in India. The name is
forest in the world, stretching across southern

commonly said to come from the Sundari tree
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(Heritiera fomes), one of the forest’s dominant
species. The Sundarbans is a UNESCO World
Heritage Site, and the Indian part is also a designated
biosphere reserve (UNESCO, 2020). Besides
sheltering wildlife, the forest acts as a natural barrier

that softens the force of cyclones and tidal surges.

The forest is home to a wide range of plants and
animals, including Royal Bengal tigers, estuarine
crocodiles, spotted deer, fish, birds, and insects. Its
trees and shrubs also store carbon and provide other
ecosystem services. People are part of this landscape
too. Communities living near the forest depend on it
for food and income, mainly through fishing, honey
collection, gathering wood, and farming. Their ties
to it are cultural as well as economic: many local
people worship Bonbibi, the guardian deity of the
forest. Despite its ecological importance, the
Sundarbans faces serious pressure from both natural
and human causes. Rising seas are pushing saltwater
further inland, which can contaminate freshwater,
harm agriculture, and make it harder for new
mangroves to grow. Cyclones and storm surges add
to the damage by destroying wildlife habitat and
homes and disrupting food production. Human
activities such as deforestation, overfishing,
poaching, and heavy tourist traffic put further strain
on a fragile environment. Local people also live close
to wild animals, and because so many depend on
farming, fishing, and other work in or near the forest,
conflict is hard to avoid. With few other ways to earn

a living, many households stay poor, remain exposed
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to disasters, and have limited access to economic

opportunities.

Because the forest spans two countries, protecting it
also calls for cooperation between governments and

policymakers on both sides of the border.
2. Objectives

e To explore the ecological importance and
biodiversity of the Sundarbans mangrove forest.

e To examine how the forest and local
communities are connected, both economically
and culturally.

e To identify and analyze the main environmental
and human-made threats facing the region.

e To evaluate the conservation programs and
policy measures in place across the region.

e To propose recommendations for sustainable
development and the long-term conservation of

the Sundarbans.

3. Literature Review

Earlier research has looked at the Sundarbans from
several angles: ecological, socio-economic, cultural,
environmental, and conservation-related. Taken
together, this work gives a solid base for further
study, including this one, and shows the region as a
single system in which ecology and society are
closely tied. Earlier studies have documented the
region’s biodiversity and the role mangroves play in
storing  carbon,

cycling nutrients, protecting

shorelines, and providing habitat for many species.
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Regional mapping work has also tracked how
mangrove cover across South Asia, the Sundarbans
included, has changed over time (Giri et al., 2015).
Other studies have examined how sea-level rise,
coastal erosion, and saltwater intrusion affect these
ecosystems. A common finding is that the
ecosystems, and the species that depend on them, are

highly sensitive to environmental disturbance.

The literature repeatedly points to a close, two-way
relationship between the Sundarbans and the people
who live around it. Residents rely on the forest for
food, income, and traditional practices such as the
worship of Bonbibi. Researchers also note that this
relationship is under strain. Poor infrastructure and
limited access to education, along with inadequate
transport and too little protection from cyclones and
floods, all lower the quality of life and make it harder
for communities to cope. Governments and
international organizations have invested heavily in
protecting the Sundarbans. India and Bangladesh
have each set up protected areas and forest reserves,
including India’s Sundarbans National Park and
Bangladesh’s Sundarbans Reserve Forest. The
literature describes some successful efforts involving
local communities, such as India’s Joint Forest
Management, as well as coastal protection work such
as Bangladesh’s Coastal Embankment Improvement
Project. Even so, cooperation between the two
countries is held back by weak policy

implementation, poor enforcement, and low

community engagement. Researchers have drawn on
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a wide mix of physical and digital tools. The studies
reviewed rely on geographic information systems
(GIS), remote sensing, statistical software, and data
visualization tools, along with field methods such as
camera trapping and GPS collaring. Monitoring and
evaluation are often carried out by ecological,

governmental, and community-based groups.

4. Research Methodology

This study uses a qualitative, descriptive design
based on secondary data. Rather than collecting new
information through fieldwork or laboratory
experiments, it analyzes and interprets material that
other researchers and organizations have already
produced. Because the aim is to describe and
organize what is already known, it is classified as
descriptive research. The goal is to identify common
themes, issues, conservation practices, and research
gaps in the cultural, ecological, and socio-economic
study of the Sundarbans. The data sources include
academic journals and other research literature found
through academic search platforms; government and
NGO reports, including material from UNESCO,
WWEF, IUCN, and Indian environmental authorities;
satellite data and maps, used to look at forest cover,
erosion, and environmental change; credible news
reports and documentaries, used to understand
documented environmental events and human-
wildlife conflicts; and books and case studies, used
for cultural and historical context. Data evaluation

and analysis involve content analysis to pick out

recurring themes such as biodiversity loss, human-
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wildlife  conflict, livelihood problems, and
conservation policy; comparative analysis to look at
similarities, differences, and coordination challenges
between the Indian and Bangladeshi parts of the
Sundarbans; review of published research and
satellite-based information to identify reported
ecological trends, including changes in mangrove
cover, cyclone impacts, and pressures linked to sea
level; review of policy documents and conservation
programs to spot problems with implementation and
governance; and cross-checking of information
across multiple sources, where possible, to make the
synthesis more reliable. The tools and techniques
used in the study include Google Scholar and other
research databases to find relevant literature; Google
Earth and NASA Worldview to view satellite
information;  Microsoft Excel to organize
information and prepare comparisons and charts;
document analysis grids to summarize findings and
track recurring themes; and Canva and PowerPoint

to arrange maps, diagrams, and infographics.
5. Results and Discussion

Synthesizing the reviewed literature points to four

connected areas of concern: environmental

degradation, pressure on biodiversity, community
and conservation

vulnerability, gaps in

implementation.

28

Kandelia Academia, 1 (2) July 2026

Environmental Degradation

e Reviewed studies report changes in mangrove
cover, especially in vulnerable low-lying coastal
areas (Giri et al., 2015).

¢ Rising salinity and saltwater intrusion can harm
freshwater-dependent plants and wildlife as well
as agriculture.

e (yclones and storm surges can damage habitats,
settlements, and farmland. Recent examples
discussed in the sources are Cyclone Amphan in
2020 (The Guardian, 2020) and Cyclone Yaas in
2021.

Biodiversity Under Pressure

e Species such as the Royal Bengal tiger and the
estuarine crocodile are affected by changes in
habitat and resources.

e Human-wildlife conflict can rise when people
enter forest areas to earn a living.

e (Changes in fish populations and water quality
can affect aquatic biodiversity.

Community and Livelihood Challenges

e (Communities depend on fishing, honey
collection, and other forest resources.

e Natural disasters can deepen economic
vulnerability, particularly where shelters,

insurance, and relief services are hard to reach.

e With few alternative livelihoods, people may
keep relying on work that takes them into
environmentally sensitive areas or wildlife

habitat.
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Conservation and Governance Gaps

e Conservation policies and programs can run into
problems with implementation and enforcement.

e Because the India and

ecosystem  spans

Bangladesh, effective conservation needs
coordination and information sharing across the
border.

e Community-based approaches can  help

conservation, but participation is uneven across

the region.

Implications for Sustainable Conservation

Taken together, the findings show that protecting the
ecosystem and supporting the people who live in it
are closely connected goals. Management of the
Sundarbans should be guided by sustainability,
adaptation to local needs, disaster risk reduction,
technology, and cooperation between India and
Bangladesh. The articles reviewed also suggest that
satellite monitoring, drones, Al, and similar tools can
conservation and  sustainable

support use,

particularly when combined with local and

traditional knowledge.

6. Conclusion

The Sundarbans is a mangrove forest of great
ecological and cultural value, and its condition is
closely tied to the well-being of the people who live
around it. This paper drew on a range of sources to

examine the region’s biodiversity, the communities’
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dependence on the forest, the threats it faces, and

possible conservation strategies.

The findings suggest that protecting the forest cannot
rest on ecology alone. Conservation also has to
address what communities need, adapt policies to a
changing climate, make use of new technology, and

be pursued in both countries together.

In the end, lasting prosperity and safety for both the
people and the wildlife of the Sundarbans will
depend on stronger collaboration across disciplines.
Conservationists and local communities working
together are best placed to build adaptive strategies
that draw on scientific and traditional knowledge

alike.

7. Limitations of the Study

This study rests on secondary sources and includes
no primary data such as field observations, lab
results, or interviews. Its findings are therefore
interpretations drawn from the literature and reports
reviewed. The underlying sources also differ in time
period, study location, data type, and collection
method, which may limit how well they can be
compared. Future work that collects primary data
through surveys and fieldwork could build on and

strengthen these results.
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