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Public attention often concentrates on one dramatic extinction story, such as the death of the last
known male northern white rhinoceros, while other threatened species receive less continuous
attention. The Bengal tiger is one such species, and the tiger population of the Bangladesh
Sundarbans faces a distinctive combination of climate and human pressures. The original essay
responds to the research article “Combined Effects of Climate Change and Sea-Level Rise Project
Dramatic Habitat Loss of the Globally Endangered Bengal Tiger in the Bangladesh Sundarbans.” Its
central concern remains valid: sea-level rise, changing climate, habitat loss, and human activity
threaten the mangrove ecosystem on which tigers and surrounding communities depend (Mukul et
al., 2019).

The Sundarbans is not merely a place where tigers happen to live. It is a low-lying network of
mangrove islands, mudflats, rivers, creeks, and tidal channels shared by Bangladesh and India. Tigers
there have adapted to a saline, frequently flooded environment unlike the dry forests and grasslands
associated with many other tiger populations. Because the habitat lies close to sea level, climate-
driven changes in water, salinity, cyclones, vegetation, and prey can alter the entire ecological
system. The research article uses species-distribution modeling and high-resolution elevation
information to estimate how suitable tiger habitat may change under future climate scenarios
(UNESCO World Heritage Centre, n.d.).

The Article’s Main Argument

Mukul and colleagues argue that the combined effects of climate change and sea-level rise could
cause a dramatic decline in suitable Bengal tiger habitat within the Bangladesh Sundarbans. They
used a maximum-entropy model, often called MaxEnt, to connect known tiger distribution with land
cover, elevation, climate, and other environmental variables. They then projected suitability under
future climate scenarios for 2050 and 2070 and incorporated sea-level rise into the analysis.

The study’s most severe result projected that no suitable tiger habitat would remain in the
Bangladesh Sundarbans by 2070 under the modeled conditions. This statement should be understood
as a model projection, not a certain date on which the last tiger will disappear. Models depend on
climate scenarios, species records, environmental variables, assumptions about movement, and the
ability of mangroves and prey to adapt. Their value lies in identifying the scale and direction of risk
and testing where conservation may be most urgent.

The article also found that climate variables could have a larger effect on modeled habitat than sea-

Copyright © 2026 Academic Master. | 1



@ ’ACADEMIC

level rise alone. This does not make sea-level rise unimportant. Temperature and rainfall affect
vegetation, water, prey, disease, and freshwater flow, while rising sea level changes inundation and
salinity. These processes interact rather than occurring separately.

The Sundarbans Mangrove Habitat

The Sundarbans is widely recognized as the largest remaining continuous mangrove forest.
Mangroves occupy the boundary between land and sea and are adapted to tides, soft sediment, salt,
and changing water levels. Their roots stabilize shorelines, store carbon, support fish and
crustaceans, and reduce some wave energy. The forest also supports spotted deer, wild boar,
monkeys, reptiles, birds, and aquatic species that form part of the tiger’s ecological environment.

Mangroves are dynamic and can sometimes move inland as sea level rises. That adaptation requires
available land, suitable sediment, freshwater, and space free from embankments or dense
settlement. Where human development blocks inland migration, the forest can become compressed
between rising water and fixed infrastructure. Habitat loss therefore depends on both physical climate
change and land-use decisions.

The original essay refers to “Sunderland Mangroves,” but the correct name is the Sundarbans.
Accurate naming matters because the forest is a specific transboundary World Heritage ecosystem
with its own cultural, political, and ecological history.

Sea-Level Rise

Global mean sea level rises as ocean water expands with warming and land ice melts. Local relative
sea-level change can differ because of sediment supply, land subsidence, tides, currents, and regional
ocean conditions. The Bangladesh coast is especially vulnerable because much of the terrain is low,
densely settled, and exposed to cyclones and storm surges.

For tigers, rising water can permanently submerge low islands, increase the frequency and duration of
flooding, erode banks, and change vegetation. A tiger requires sufficient dry or seasonally usable
territory for resting, hunting, movement, and reproduction. The loss of high ground can concentrate
animals into smaller areas and increase competition.

Sea-level rise also affects prey. Deer and other animals depend on vegetation and freshwater
conditions. If plant communities shift or land becomes too saline and frequently inundated, prey
abundance may decline. A tiger population cannot persist through habitat area alone; it requires
adequate food and connected territory.
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Salinity Intrusion

Salinity is @ major pathway through which sea-level rise and altered freshwater flow affect the
Sundarbans. Salt water moves through tidal channels and can enter soils and groundwater. Upstream
water diversion, dry-season flow, rainfall, storms, and sediment influence the degree of intrusion.

Different mangrove species tolerate different salt levels. Increasing salinity may favor some species
and reduce others, changing forest structure and food resources. The loss of particular vegetation can
affect deer and other prey. Salinity also affects people living around the forest by damaging crops,
drinking water, and freshwater fisheries. Human and tiger vulnerability are therefore connected.

When livelihoods become less secure, people may depend more heavily on fishing, honey collection,
fuelwood, or other forest resources. Increased human presence in tiger habitat can raise the risk of
encounters. Conservation that ignores water and livelihood security will be difficult to sustain.

Cyclones and Extreme Events

The Sundarbans has always experienced cyclones, but climate change and sea-level rise can increase
the damage caused by storm surge and extreme rainfall. A cyclone can destroy vegetation, kill prey,
contaminate freshwater, and erode islands within hours. Repeated storms can reduce recovery time.

Mangroves themselves protect coastal communities by reducing some wind and wave energy.
Conserving tiger habitat therefore supports human safety and ecosystem services. The tiger can
function as an umbrella species: protecting enough connected habitat for a large predator also
protects many smaller species and ecological processes.

Extreme events can also move tigers toward settlements. An animal displaced by flooding or prey loss
may cross rivers, embankments, or village edges. Communities need rapid-response teams and safe
procedures that protect people without automatically killing the tiger.

Human Activity and Habitat Pressure

The original essay correctly states that rising sea level is not the only threat. Human activities include
poaching, prey hunting, forest extraction, pollution, shipping, industrial development, and settlement
pressure. Some activities occur illegally, while others are connected with poverty and limited
alternatives.

Habitat does not have to disappear completely to become less useful. Noise, vessel traffic, repeated
human entry, and fragmented movement routes can alter animal behavior. Pollution from upstream
or nearby industry can affect water and food chains. Development outside the protected forest can
prevent mangrove migration and increase conflict.
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Tiger conservation therefore requires landscape planning beyond the boundary of one reserve. Rivers,
adjacent land, upstream water, and coastal policy influence what happens inside the forest.

Tiger Reproduction and Population Viability

The original response says habitat loss prevents tigers from mating and reproducing. The relationship
is indirect but important. Tigers are territorial, and females need secure areas with prey to raise cubs.
As habitat shrinks, home ranges may overlap more, suitable den sites may decline, and dispersing
animals may encounter settlements or dangerous crossings. A small isolated population also faces
genetic and demographic risk.

Reproduction alone cannot compensate for high mortality or habitat loss. Cubs require surviving
mothers, prey, and space. Conservation must reduce poaching and conflict while maintaining habitat
quality. Monitoring should examine not only total tiger numbers but sex ratio, cub recruitment,
mortality, prey, and distribution.

The Digital Elevation Model

One reason the article was methodologically interesting is its use of a sub-meter digital elevation
model. A digital elevation model represents ground height across a landscape. In a very low-lying
region, small elevation differences can determine whether an area is flooded frequently or remains
available during high water. Coarse elevation data may overlook these differences.

High-resolution elevation improves sea-level and inundation modeling, but it does not remove
uncertainty. Vegetation, sediment deposition, erosion, embankments, and future storms affect actual
water movement. Elevation must be combined with hydrology and ecological data rather than used as
a complete prediction by itself.

Maximum-Entropy Habitat Modeling

MaxEnt estimates environmental suitability from known species locations and background
environmental conditions. It is useful when reliable absence data are difficult to obtain, as in dense
mangrove forests where tigers are hard to observe. Camera traps, signs, and other records can
provide presence locations.

The model identifies combinations of climate, land cover, and terrain associated with recorded tigers
and projects where similar conditions may occur in the future. This does not mean every suitable cell
contains a tiger or every unsuitable cell is impossible to use. It represents relative environmental
suitability under the chosen variables.
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Model quality depends on the accuracy and distribution of occurrence records. If sampling is
concentrated near accessible channels, the model may inherit that bias. Future projections also
assume that the relationship between tigers and environmental variables remains meaningful as the
ecosystem changes.

Learning From the Article

The article broadened my understanding because it connected an iconic species with physical
geography and climate modeling. Before reading it, | understood habitat loss generally. The study
demonstrated how elevation, salinity, climate, vegetation, and sea level can be combined to estimate
future suitability. It also showed that extinction risk can develop through gradual environmental
change rather than one direct act of hunting.

The exercise encouraged me to read related sources rather than rely on one article. Scientific
understanding becomes stronger when a model is compared with field studies, tiger censuses,
mangrove research, climate assessments, and local knowledge. One paper can identify a serious
scenario, while further research tests assumptions and evaluates conservation actions.

Connection With The Hungry Tide

Amitav Ghosh’s The Hungry Tide helped me develop a cultural perspective on the Sundarbans. The
novel presents tides, animals, storms, displacement, language, and human survival through
characters whose knowledge of the landscape differs. It demonstrates that the region is not an empty
wildlife reserve. People live beside and depend on a dangerous and changing environment (Ghosh,
2004).

Literature cannot replace ecological data, but it can show meanings that a habitat model does not
measure. Fear of tigers, respect for animals, state power, poverty, and memory influence
conservation. A plan that appears technically efficient may fail if it disregards the lives and histories
of local communities.

Human-Tiger Conflict

People enter the forest to fish, collect honey, harvest resources, or work. Tigers may attack people,
and tigers entering settlements may be killed in retaliation. Families who lose a wage earner can face
grief, debt, and social stigma. Conservation must treat these losses seriously rather than expecting
communities to bear the cost for a global species.

Possible measures include trained response teams, secure livestock, early warning, appropriate
fencing in selected areas, compensation, insurance, safer resource collection, medical support, and
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alternative livelihoods. No method eliminates risk completely. Programs should be developed with
communities and evaluated for unintended effects.

Conservation Strategies

Protect and Restore Mangrove Habitat

Existing mangroves should be protected from conversion and harmful infrastructure. Restoration
should use appropriate native species and hydrological conditions rather than simply planting trees in
unsuitable locations. Space for inland migration is important where possible. Coastal zoning can
prevent development from blocking future habitat.

Maintain Freshwater and Sediment Processes

The Sundarbans depends on river flow and sediment as well as seawater. Regional water
management should consider how upstream extraction and engineering affect salinity and land-
building. Because the forest crosses a national boundary, Bangladesh and India need cooperation on
water, wildlife, and monitoring.

Monitor Tigers and Prey

Camera traps, genetic samples, prey surveys, patrol records, and habitat measurements can track
change. Methods must remain consistent enough to compare estimates. The decline from an older
pugmark-based estimate to later camera-trap estimates should not automatically be interpreted as
one sudden population crash because the methods differed substantially.

Strengthen Law Enforcement

Anti-poaching enforcement should focus on networks and trafficking as well as local hunters. Rangers
need training, equipment, safe working conditions, and accountability. Enforcement must respect
human rights and distinguish organized wildlife crime from livelihood activity.

Support Communities

Education and awareness are valuable, but communities also need practical alternatives, healthcare,
compensation, safe water, and resilient income. People are more likely to support conservation when
they share benefits and participate in decisions. Climate adaptation for villages is part of tiger
conservation because distressed communities and degraded habitat affect one another (World Bank,
2014).
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Prepare Habitat Beyond the Sundarbans

The article recommends strengthening terrestrial protected areas because climate pressure may
make the mangrove stronghold insufficient. Identifying and protecting other suitable landscapes and
corridors can reduce dependence on one vulnerable ecosystem. Moving tigers is complex and risky,
so habitat planning should begin before emergency conditions arise.

Limits of the Extinction Comparison

The original essay compares the tiger threat with the last male northern white rhinoceros. The
comparison communicates urgency but involves different biological situations. The northern white
rhinoceros became functionally extinct after poaching and population collapse left only females.
Bengal tigers still exist in several countries and landscapes, though they remain endangered. The
Bangladesh Sundarbans population is a critical regional stronghold rather than the final tiger
population on Earth.

Accuracy does not weaken urgency. Losing mangrove-adapted tigers from Bangladesh would be an
ecological and cultural disaster even if tigers survived elsewhere. Conservation should protect distinct
populations before they reach the last-individual stage.

Conclusion

The article on sea-level rise and Bengal tigers shows how climate change threatens the Bangladesh
Sundarbans through habitat loss, salinity, changing vegetation, extreme events, and effects on prey.
Its MaxEnt model and high-resolution elevation data project a severe decline in suitable habitat,
including a scenario with no suitable habitat by 2070. This is a warning based on assumptions, not an
unavoidable prediction.

Human activity, poaching, pollution, forest use, and development interact with climate pressure.
Tigers need connected territory, prey, safe reproduction, and reduced conflict. Local people need
safety, water, income, healthcare, and meaningful participation. Protecting one without the other is
unlikely to succeed.

The reading expanded my understanding of research by showing how spatial data and climate
scenarios can be used to evaluate conservation risk. Related literature such as The Hungry Tide adds
the human and cultural dimensions. The most important lesson is that tiger conservation requires
early action: protect mangroves, maintain ecological processes, monitor animals, support
communities, strengthen regional cooperation, and prepare additional habitat before environmental
change becomes irreversible.
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