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Abstract

Mangrove forests exemplify irreplaceable natural resources due to their role in the
conservation of biodiversity and their value for coastal ecosystems. Extending from the
seashore to a region some distance inland, mangroves help in the prevention of coastal
erosion, wave action, storm surge, and rise in sea levels. Moreover, they are also
important brithplaces or breeding grounds of diverse flora and fauna and biodiversity
serving as important frameworks for intricate food networks in an outlined biome. This
paper assesses the literature on the value of mangrove forests with extracts from
ecosystem case studies form different regions of the world to understand the
comprehensive approach of mangrove forests in facilitating coastal defense mechanisms
and vegetation life. The study takes into account the integrated approach which builds
coping strategies to withstand the fundamental socio-economic tide of change in
mangrove resilience mechanisms, socio-economic value for coastal population, and
climate change, deforestation, land use change, and development threats. In addition, the
paper analyzes the issues surrounding the conservation and restoration of mangrove
forests with an emphasis on integrated approaches towards the management of these
resources as the predominant means for the preservation of the environment. Results
suggest that conserving mangrove forests optimally balances the need for coastal
environment aging ecosystem and strengthening biodiversity and hyper resilient
measures for climate reality risk in global environmental change.
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Introduction

Categorization of Human Activity and
Wonder of Nature as a Focus on
Importance of Coast Protection by
Mangrove Forests

Mangrove ecosystems are unique living
communities situated along the shoreline
and within tropical and subtropical
regions. They are formed by salt-
tolerance trees and shrubs, which
possess an ability to withstand severe
conditions such as high salinity, water
level fluctuations, and low oxygen soils.
Their dense root systems and thick
vegetation disperse the energy of
incoming waves and reduce storm
surges, allowing them to stabilize
shorelines and help prevent erosion. In
fact, mangroves help to lessen the
impacts of cyclone (Danielsen et al.,
2005). Furthermore, these ecosystems
capture carbon and wuse it for
photosynthesis. In addition to providing
protection, they have an important socio-
economic impact to coastal communities
employing them as fuel, timber, and eco-
tourism aids. This and their primary
purpose makes mangroves vital; and as
alarming as these stats are, aquaculture,
pollution, and land reclamation add to
the already pre-existing threat facing
them. As populations living on
coastlines increase, alongside higher
risks related to climate change, the need
for effective management of coasts that
integrates all activities related to
hurricanes, cyclones, typhoons, etc
preserves sustainable coastal ecosystems
has transformed into a priority (Alongi,
2002). Thus, Understanding the
protective services offered by mangroves
is fundamental for devising balanced

ICZM that mangroves provide integrates
coastal management needs.

Overview of Biodiversity Associated with
Mangrove Ecosystems

Mangrove forests are known to contain
abundant biodiversity, acting as a crucial
sanctuary for countless species of
animals on land, in the air and in water.
The complex structures of mangrove
roots and forests' canopies give rise to
different microhabitats that aid initial
productivity and maintain rich food
webs (Nagelkerken et al., 2008).
Mangroves are nurseries for a number of
commercially  valuable  fish  and
crustacean species that are provided for
with sufficient shelter and abundant
resources (Laegdsgaard and Johnson,
2001). Besides, mangroves are habitat
for numerous birds, including migrants
like shorebirds and other endemics that
are adapted to brackish water bodies.
Mangrove forests have been described as
exercising a great deal of control in the
retention of genetic diversity owing to
the creation, transport and reproduction
of different forms in the costal marine
ecosystems.  Salt water crocodiles
(Crocodylus porosus) and Bengal tigers
(Panthera tigris tigris) of the Sundarbans
illustrate the importance of mangroves
for preserving endangered fauna (Giri et
al.,, 2011). Furthermore, specialized
microbial consortia that are responsible
for important ecological tasks, including
the cycling of nutrients and carbon
sequestration, live in mangrove soils and
sediments (Kristensen et al., 2008). The
biodiversity associated with mangrove
systems increases the resilience of
ecosystems, allowing these forests to
recover from disturbances and continue
to provide various services.
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destruction and
habitats have

Nevertheless, the
fragmentation  of

consistently put this biodiversity at risk,
necessity of

highlighting the

. Mangrove Forests

conservation strategies which safeguard
complete mangrove ecosystems, as
opposed to detached areas (Duke et al.,
2007; Verma and Nair, 2025).

Figure 1: Global distribution of mangrove forests.

The map (Figure 1) marks the spatial
range of mangrove ecosystems in blue.
Such forests are primarily situated on
tropical and subtropical coastlines. In the
American region, mangroves in the
United States  Southeast  region,
Caribbean region, Central America,
Northern and Eastern South America are
prominent. In Africa, it was noticed
along the Western coastline, especially
in the Gulf of Guinea region. South and
south Eastern Asia are the most notable
ones to have Mangroves, in India,
Bangladesh, Thailand, Malaysia and
Indonesia. The Northern part of
Australia has a considerable amount of
mangrove forest as well. The mangrove
ecosystem is largely developged in
brackish water which is where salt water
and fresh water intermingle. This is
generally found in the coastal region,
estuary and delta of rivers. Mangrove
forest play important role is ecosytem
like Providing shore line protection
against erosion, stablization of diverse
species habitat, important carbon sink

and the primary ones being stronghold
sowers of the seas.

Statement of Purpose and Significance
of the Research

This study attempts to evaluate the dual
role of mangrove forests in providing
coastal  protection and enhancing
biodiversity, focusing on their ecological
functions, socio-economic values, and
conservation obstacles (Abdullah, 2024).
Scientific literature still does not fully
integrate knowledge on the risks and
challenges posed by coastal management
and policies (Barbier et al., 2011; Raman
et al.,, 2024). This research aims to
compile and analyze the existing
literature and highlight important case
studies to formulate effective strategies
for the conservation and restoration of
mangroves (Atti, 2024). There is a lack
of sustained management approaches
that deem mangroves as dynamic,
multifunctional ecosystems, due to the
increasing threats from climate change
such as rising sea levels, increased storm
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activity, and human-induced pressures
(Alongi, 2012; Cassavia et al., 2022).
This research also aims to highlight local
community participation by showing the
need for community-based conservation
approaches that enable local people to
manage the  mangrove  resource
sustainably (Badola et al., 2012). The
study examines the functions of
mangrove forests as protectors and
supporters of biodiversity to contribute
to the discussion on nature’s role in
climate  change  adaptation  and
sustainable development (Mazda, 1997)
The researchers aim to  assists
policymakers,  conservationists  and
coastal zone managers in balancing
coastal ecosystem protection with
development while maintaining
maritime and human wellbeing.

Role of Mangrove Forests in Coastal
Protection

Roles of Mangrove Forests in
Moderating Coastal Erosion and
Mitigating the Effects of Storm Surges

Mangrove ecosystems are efficient in
controlling coastal degradation,
buffering coastal zones from storm
surges through silvicultural practices,
and serve as a natural defensive unit that
mitigates coastal erosion (Alongi, 2008;
Turan et al., 2022; Sethupathy and
Saransujai, 2019). The complex
structures and vertical roots of
Rhizophora and Avicennia species, in
particular, help build coastline defenses
by capturing soil. Alongside capturing
soil, these mangrove roots reduce water
flow, breaking wave energy and
lessening the impact of storm surges as
well as tidal currents. The upper layers
of mangrove forests can mitigate strong
winds and greatly reduce water flow,

further increasing coastal protection
through sedimentary capture. Silt and
organic material build up in mangroves
over time, enhancing long-term coast
mortality which, alongside deceleration
of climate change, allows coastlines to
endure the rise in sea-level (Alongi,
2008). In addition to this, some species'
vertical root structure improves the
trapping of debris and pollutants,
enhancing the region's coast health. Silt
and organic material build up in
mangroves over time, enhancing long-
term coast resilience which, if greatly
reduced by shifts in climate conditions,
could enhance the endurance of easily
floodable regions like island countries or
delta regions to climate change
(Malhotra and Joshi, 2025; Rahim,
2024). According to modeling studies,
even thin strips of mangroves have the
capability of cutting wave heights by
more than 50% (Gedan et al., 2011).
Consequently, the preservation of
mangroves is now valued more as a
nature-based solution as compared to
hard infrastructures such as seawalls or
levees, which are often more expensive
and inflexible (Barbier et al., 2011; Devi
and Priya, 2024).

Case Studies Demonstrating the
Effectiveness of Mangroves in Coastal
Protection

Numerous case studies across the globe
have highlighted the protective role of
mangrove forests in mitigating coastal
damage from extreme weather events.
One of the most cited examples comes
from India, where villages protected by
mangroves in  Odisha  sustained
significantly less damage during the
1999 super cyclone compared to those
without mangrove cover (Badola et al.,
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2005). Similarly, in the Philippines,
estuarine mangrove forests served as
protective barriers for communities
during Typhoon Haiyan in 2013, thereby
minimizing  property and  human
casualties (Esteban et al., 2015). In
Thailand, along the coast after the 2004
Indian Ocean tsunami, the destruction of
coastal mangrove forests for shrimp
farming and development led to greater
destruction of the region compared to
areas with intact shrimp forests (Alongi,
2008). A study conducted in Vietnam
estimated that mangrove reforestation
not only reduced wave height but also
saved $7.3 million in dike maintenance
costs (Tri et al., 1998). These examples
aid in validating simulation and
experimental based research and shows
the relevance of integrating mangrove
ecosystems into coastal mangrove
planning systems (Arvinth, 2024). Even
though mangroves do not offer a
solution to every coastal issue, they do
facilitate the mitigation of damage,
particularly ~ when used alongside
constructed solutions through forms of
hybrid infrastructure models. All these
case studies aid the shift towards coastal
management and protection focused on
natural processes while aiming towards
the restoration and sustainable use of
mangrove ecosystems.

Debate on the Economic Benefits of
Mangroves in Relation to Coastal
Community Protection

Apart from their ecological functions,
mangrove forests provide coastal
protection which has  paramount
economic significance. Studies show
that mangrove ecosystems provide storm
protection and erosion control services
valued at over $65 billion throughout the

world annually (Menéndez et al., 2020).
This benefit is attained due to their
capability to protect infrastructure,
decrease the need for artificial coastal
defenses, and avert losses of property
and assets during coastal calamities.
Mangroves also directly protect and
promote the productivity of fishery
tourism while supplying fuelwood and
building materials which go a long way
to sustain the economy. Also, the cost
effectiveness of restoring mangroves is
high. In Bangladesh, for example, the
cost of mangrove afforestation is below
$1,000 per hectare, while the protective
services provided surpass those of
expensive artificial embankments. In
addition, there is growing interest in
incorporating mangrove ecosystems into
climate change adaptation and insurance
models; insurers are beginning to
evaluate mangroves’ role in risk
reduction for coastal areas (Beck et al.,
2018; Gorondutse and John, 2018). On
the other hand, losing mangroves is
claimed to increase  economic
vulnerability (Surendar, 2024; Zengeni
et al., 2022). As an illustration, in
Florida, the economic losses from storm
surges and flooding have dramatically
increased due to the deforestation of
mangroves. These results support the
claim that mangroves need to be
regarded not only as ecological services
but also, as economically infrastructure
for the society that needs investment and
protection (Armitage et al., 2015;
Mousa, 2022). Thus, these example
shows that integrating mangrove
ecosystems into national accounting
frameworks as nature’s disaster risk
reduction strategies is a sound ecological
policy alongside economic advancement,
fostering holistic development.
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Biodiversity Enhancement in
Mangrove Forests

Description of New Species Discovered
in Mangrove Ecosystems

Each eco-region is unique in its own
way and the residence of diversity of
species which have evolutionarily
coexisted is referred to as biodiversity.
This term embraces all species of
animals, plants, and microorganisms, as
well as their ecological complexes which
are located a particular region that would
be designated as the ecosystem. The
term  ecosystem is simply the
interdependence of organisms living in a
specific area and the biophysical
environment in which they interact with
each other. If we talk about flora and
fauna of an area which could be
specifically termed as ecosystem, it
means that the area is rich in vegetation.
A widely known example that illustrates
the term biodiversity is the growth of
vegetation in the mangroves of the delta

which is found in river sited in estuary at
region where freshwater, saltwater and
seawater combine. It is estimable for his
manghimic mullets estuary as they
undertake migrations from the depths of
the sea and migrate up freshwater rivers.
Understanding the social construction to
determine what issues matter most to
social actors in specific places which are
able to identify those places, this helps
reveal how issues in context are shaped.
Social approached is referred to letting
people reconstitute the social
arrangements. Broadly based disciplines
such as sociology and anthropology is
taught in these specific places
demonstrates how societies perceive and
respond to questions. Accordingly,
despite the highly physically stressful
conditions of salinity, tidal changes, and
anoxic soils, mangrove ecosystems are
regarded as biological hot-spots as they
support significant species richness, and
functional diversity.

Fish (e.g.,

snappers,
groupers)

Possibly
reptiles (e.g.,
mangrove
monitor
lizards) and
small
mammals

Crustaceans
(e.g., crabs,
shrimp)

Biodiversity

Mangrove
trees with
visible roots

Birds (e.g.,
herons,
kingfishers)

Figure 2: Biodiversity in mangrove ecosystems.
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The range of organisms supporting and
benefitting from mangrove ecosystems
are depicted in Figure 2. Here,
biodiversity forms the core as it is
supported by the various, interconnected
species and structural features of the
ecosystem. Snappers and groupers rely
on mangroves for breeding and nursing
which draws many fish to these areas.
Crustacean populations, shrimp and
crabs, flourish in the calm, nutrient-rich
waters mongrove roots offer. Birds like
kingfishers and herons use mangroves
for nesting as well as hunting sites for
insects and fish. Small mammals like the
mangrove monitor lizard and other
reptiles also seek shelter within the
plethora vegetation and root systems.
Moreover, the extensive and visible
roots of the mangrove trees help stabilize
sediment and filter pollutants which
supports the ecosystems biodiversity. In
combination, these parts create an
intricate, productive ecological union
which increases the protective resilience
and biological diversity of coastal
regions.

Significance of Mangroves in Sustaining
Different Marine Life and Organisms

Mangrove ecosystems are important in
the sheltering, nesting, feeding, and
breeding of many species of marine and
terrestrial life. The roots of mangrove
trees form underwater root systems that
serve as nurseries for juvenile fish and
crustaceans, providing them shelter from
predators and strong waves. These
nursery habitats are vital for the life
stages of commercially important fish
species which contribute greatly to the
coastal fisheries. Birds, mammals, and
even reptiles that use mangroves as
nesting and foraging sites are also

supported by the dense crowns and
interlacing limbs. The forest floor is
covered with organic matter which is
rich in detritus and supports saprophytic
fungi and bacteria.  Addtionally,
Mangroves greatly support foraging
birds and serve as important resting
places during long migrations. In the
terrestrial domain, monkeys, bats and
rodents take advantage of the upper
canopy and actively shelter themselves.
Mangroves shore up the biodiversity of
coastal ecosystems. The diverse
organisms and ecological interactions
they provide highlights the features of
mangroves as keystone habitat, which
help sustain balance for ecosystems
alongside resilience within these species.
In addition, the symbiotic interactions
that occur in mangrove ecosystems—
like that of particular crab species and
the crabs themselves—illustrate the
interrelatedness of life functioning
within this ecosystem. Mangroves serve
regional  biodiversity and  protect
continuity in marine and terrestrial
ecosystems by maintaining these
interlinked systems.

Impact of Mangrove Deforestation on
Biodiversity

Mangrove deforestation threatens the
loss of various species as well as critical
habitats needed to sustain complex
ecological networks. For example,
culverts placed for  aquaculture,
urbanization, or agricultural activities
interrupt many species breeding and
feeding grounds. Particularly affected
are juvenile fish and crustaceans that
depend on mangrove roots for
protection. Growing populations of these
species also place stress on local
ecosystems, coastal fisheries, and
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offshore marine life during their juvenile
phase. Other terrestrial animals like
mammals and avian species encounter
further habitat fragmentation which
creates a shift into less hospitable zones
and surefire regions that do not foster
survival. The loss of detritus feeding
organisms further removes primary
producers from the ecosystem as
flagging mangrove trees leads to
weakened nutrient dispersal. Specialized
species reliant on the mangrove's distinct
salinity and anoxic conditions as well as
enduringable  relocation  capabilities
often face full-extinction risk while
invasive species overrun to disrupt
ecological balance. Decreased protection
from mangroves leads to sediment
instability ~ that  directly  destroys
adajacent coral reefs. Seagrass beds
which vital nutrient balanced water also
suffer from uncontrolled turbidity. Loss
of mangrove forests leads to a chain
reaction that lessens biological variety
rich ecosystems, in turn, lessening the
available services critical to human
existence. The damage is fiscal and
structural, given that communities
relying on resources such as food,
income, and storm shielding that
mangroves provide will find themselves
facing dire consequences.

Challenges and Threats to Mangrove
Forests

Causes of Mangrove Deforestation by
Human Activity

To begin with, coastal development
along with other factors such as
urbanization,  tourism, and  port
development has led to the clearing of
mangroves. This has caused a significant
downfall in the previously existing
healthy ecosystem. Also, Aquaculture,

which includes shrimp farming, is also a
major reason for the destruction of
mangroves. The growing demand for
seafood results in ponds being made at
the shores, which leads to the destruction
of a large portion of wetlands. And this
does not stop here; the need for
agricultural expansion dries up wetlands
which is problematic for the existing
mangroves and also depletes them
entirely so rice paddies as well as oil
palm plantations can be built. Moreover,
Industrialization is bound to create
pollution, and it contaminates water
bodies. This results in changes to the
chemical makeup of the water and soil,
which is harmful for the mangrove
plants as well as the biodiversity present.
Along with this, the unsustainable
fishing methods like using destructive
net systems for mangrove roots lead to
degrading the entire ecosystem. Even so,
the situation is dire due to poor erosion
control, lack of public information, and
weak policies regarding the protection of
the environment. Because of the lack of
and or undervaluation of immediate and
short term economic mangrove-based
projects, development-oriented
economic projects are prioritized at the
scale of cost-benefit analysis. As a
result, overdevelopment is harnessed
which in turn hinders sustainable
development.
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m Coastal Development

= Aquaculture (Shrimp
Farming)

= Agriculture (Rice & Palm)

Industrial Pollution

m Overharvesting

Figure 3: Human activities leading to mangrove deforestation.
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Figure 4: Mangrove restoration vs. degradation.

Coastal expansion is marked as the
preeminent and  single  greatest
contributor to loss in mangrove area,
along with aquaculture growing,
particularly shrimp harvesting. But,
agricultural activity like rice and palm
farming adds a considerable strain on the
growing deforestation trends. Also, the
industrial ~ contamination and the
overexploitation of mangroves for
timber and firewood, although not very
sizable relatively, still have the potential
of being far more dangerous. These
factors indicate and reinforce the urgent

focus for coastal development control,
otherwise sustainable aquaculture and
agriculture will markedly destroy the
relevant marine ecosystem. Figure 3
shows further information about the
basic anthropogenic activities that led to
the destruction of the mangrove
ecosystem around the coast using a pie
chart. Figure 4 compares the annual
mangrove area restored versus the area
lost between 2015 and 2018. As the
chart demonstrates, the degradation of
mangroves  easily  outpaces the
restoration of these ecosystems due to
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the gap in restoration efforts. Although
restoration has improved over the years,
reaching 9 sq km in 2018, the area lost
has also sharply increased to 20 sq km in
2018. The gap further intensifies the
need for more proactive initiatives to
protect and restore these ecosystems and
to actively work toward halting their
decline. Failure to conserve these
ecosystems will result in perpetual
inertia  while  restoration  efforts
continuously defer due to increased
destruction.

The impact of climate change on
mangrove ecosystems

The consequences of climate change are
posing  serious and  multifaceted
challenges to the existence of mangrove
ecosystems. One of the foremost
concerns for mangroves is sea-level rise.
It can completely inundate existing
mangrove habitats especially those
located near the coastline. Mangroves
have an innate capacity to build soil and
move inward toward land. However,
human structures such as seawalls and
urban sprawl impede this movement and
creates a phenomenon known as "coastal

temperatures also impact the physiology
of mangroves, including raising species
shifts towards poles or exposing them to
novel environmental stresses. Changes
in precipitation can result in hypersaline
conditions or dangerously low levels of
freshwater, completely expunging the
needed balance of salinity in which
mangrove species can survive. Increased
intensity and frequency of tropical
storms can physically damage mangrove
forests through uprooting, defoliation,
and erosion. The increase of carbon
dioxide levels in the atmosphere leads to
acidification of the oceans which
optimelly alters the condition of marin
ecosystems closely associated with the
mangroves such as coral reefs and
seagrass beds. Collectively, these
climate impacts can force mangroves to
become less productive, experience
lower reproductive rates, and higher
mortality levels. In conclusion, without
the implementation of strong mitigation
and adaptation efforts, ongoing trends
will lead to the destruction of mangrove
ecosystems which will subsequently
impact biodiversity alongside significant
loss in climate moderation, coastal

squeeze." Additionally, risin .
q y g defense, and economic sustenance.

60

50

40
Sea Level Rise (mm)

30
Mangrove Area Loss (sq
km)
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10

0 E———
1990 2000 2010 2020

Figure 5: Climate change implications on mangrove ecosystems.
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From 1990 to 2020, Figure 5
demonstrates the relationship between
sea level increase and loss of mangrove
areas. It can be seen from the graph that
the sea level continually increases,
starting from 2 mm in 1990 to 6 mm in
2020. In parallel, the loss of mangrove
areas has also increased a great deal —
from 10 sq km to 50 sq km during the
same time period. These results clearly
show the growing impacts of climate
change, particularly the rise in sea levels,
on mangrove ecosystems which leads to
habitat submersion, hyper salinity, and
erosion. The data underscores the need
for innovative paradigms aimed at
reducing these impacts and conserving
the ideal nature of mangrove forests.
Figure 6 shows the economic
consequences of the loss of the

mangrove ecosystem across different
sectors. The fisheries sector suffers the
overwhelming majority of losses, since
mangroves serve as spawning and
nursery grounds for many commercially
valuable species. Storm protection is the
second most impacted area, as
mangroves severely mitigate coastal
damage due to cyclone surges and
provide natural buffers during other
storms. One also has to consider the
economic impacts of deforestation’s loss
of carbon sink potential capacity, given
the role of mangroves in climate change
mitigation. Coastal property is another
important area of loss, given that the
destruction of natural flood barriers
weakens the existing infrastructure mast
further enhancing vulnerability to
erosion and floods.

m Fisheries

m Storm Protection
Carbon Sequestration
Coastal Property Loss

m Other (Tourism, etc.)

Figure 6: Economic impact of mangrove loss.

Lastly, the negative impacts on tourism
and other services can be attributed to
the fact that coastal ecosystems serve as
a recreational and aesthetic resource,
which mangrove ecosystems enhance,
and their degradation reduces. This
figure 6 illustrates the broad economic
impacts of deforestation and

environment degradation while
mangroves as an ecosystem also serve to
show the multifaceted perspective of
ecosystem value.

Potential Solutions and Conservation
Strategies

In order to effectively protect mangrove
forests in their complexity, it is critical
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to combine strategies in ecological
restoration, policy reform, community
engagement, and scientific innovation.
Protection of existing mangrove areas
through the creation of marine protected
areas and absolute bans on harmful
practices requires enforcement and
protection. Restoration processes, such
as reforestation with native mangrove
species and restoration of natural
hydrological systems, are vital for
recovering degraded areas. Community-
based management is equally successful
in empowering local populations with
education, sustainable livelihoods, and
participatory governance to conserve
ecosystems. Incorporating conservation
into  national climate  adaptation
strategies, such as offering blue carbon
credit  schemes, adds financial
motivation for the conservation of these
ecosystems. To enable mangroves to
adapt to sea level rise, it is critical to
improve coastal relief planning by a)
ceasing to actively ban inland migration
and b) removing use restrictions for
sensitive zones. In addition to these
steps, scientific research and monitoring
provide data on the resilience of species,
health of the ecosystem, and
effectiveness of interventions for
adaptive management strategies. For
effective  large-scale  conservation,
multidisciplinary collaboration through
the international community and funders
which support developing countries rich
with mangrove resources is essential.
Campaigns focusing on the biological
and economic importance of mangroves
can alter perceptions and aid in boosting
support for protective measures. It is
feasible to change the patterns of
deterioration and thereby safeguard the
future of mangrove forests for the

impending generations
collective and concerted actions.

through

Conclusion

Mangrove forests contribute profoundly
to ecological development as well
serving as coastal buffers. They reduce
the chances of coastline destruction from
wave action or storms and secure
shorelines by their complicated system
of roots which hold silt and prevent soil
erosion. Besides, the habitat supports an
incredible diversity of species such as
marine mammals, fish, crustaceans,
migratory birds, reptiles and even
terrestrial mammals. However, human
action such as coastal development,
overexploitation, aquaculture expansion,
and climate change poses dire threats to
Mangroves ecosystem. Rising sea levels,
intensified storms, and changes in
rainfall further put them at risk. This

contributes  significantly  aggravates
deforestation endangers already
vulnerable species, expanding the

ecological imbalance. The loss of
mangroves reduce their biodiversity
alongside endangering the ecosystem
they sustain while exacerbating climate
change and augmenting pollution. To
overcome this challenge, we need
greater emphasis on the restoration
policies such as the creation of marine
protected areas, stronger enforcement of
eco laws on the local community, and
encouraging public participation in
ecological resource management. There
is a greater need scientific evidence for
policy making regarding the socio-
economic impacts of mangroves and
climate change to improve the policies
designed to enforce conservation.
Conserving mangroves is essential for
protecting  biodiversity, and as
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ecosystems that can sustain coastal
communities from climate change
threats, preserving these ecosystems is
vital. Therefore, mangroves must be
protected on an international level for
ecological balance and the sustenance of
countless individuals whose survival is
linked directly to these ecosystems.
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