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Sea Level Rise And Tigers: Predicted Impacts
To Bangladesh’s Sundarbans Mangroves
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Research Question and Environmental Problem
The article asks how sea-level rise and related climate change will affect the survival of Bengal tigers
in the Bangladesh Sundarbans. This is not only a question about water covering land. Tigers depend
on a functioning mangrove ecosystem that provides dry resting areas, freshwater access, prey, cover,
breeding space, and routes between territories. Rising relative sea level interacts with land
subsidence, reduced sediment delivery, salinity intrusion, cyclones, erosion, and human pressure. The
research problem is therefore to estimate how much suitable tiger habitat may remain under different
future conditions and to identify which areas should receive priority protection before environmental
change makes them unusable (Loucks et al., 2010).

Disciplines Used in the Research
The study is interdisciplinary because no single field can explain the future of tigers in a changing
delta. Climate science supplies projections for temperature, rainfall, storms, and sea level. Coastal
geomorphology examines elevation, subsidence, erosion, and sediment deposition. Ecology explains
habitat requirements, prey relationships, vegetation, and population viability. Geographic information
systems combine maps of elevation, land cover, species records, and projected inundation.
Conservation biology translates those results into management priorities. Social science is also
necessary because forest-dependent communities, tourism, shipping, poaching, and conflict influence
whether biological recommendations can be implemented fairly and effectively. It also requires
attention to the legal and economic institutions that determine which adaptation choices can actually
be funded and maintained (Intergovernmental Panel on Climate Change, 2023).

Study Area and Evidence Base
The research focuses on the Bangladesh portion of the Sundarbans, a low-lying mangrove system at
the mouth of the Ganges, Brahmaputra, and Meghna rivers. The forest is internationally important
because it supports a rare tiger population adapted to tidal mangroves. Researchers combined tiger-
presence information with environmental data rather than observing every tiger directly. Evidence
included elevation, land cover, bioclimatic variables, salinity-related conditions, and sea-level
scenarios. Earlier work used sub-meter digital elevation modelling to estimate inundation, while later
species-distribution research incorporated climate variables and land-use change. These sources
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permit spatial forecasting, although uncertainty remains where elevation, sedimentation, and tiger
records are incomplete (Dasgupta et al., 2018).

Digital Elevation Models and Inundation Scenarios
A digital elevation model represents the height of the land surface. In the Sundarbans, very small
elevation differences matter because tides and storm surges can determine whether an island
remains vegetated, becomes frequently flooded, or disappears. Researchers test several sea-level
scenarios against the model to estimate where water may advance. This approach is more
informative than applying one uniform water line because mangrove terrain is uneven and changes
through erosion and sediment deposition. The results still depend on model resolution, vertical
accuracy, local subsidence, embankments, and future river sediment. Inundation maps should
therefore be interpreted as scenarios for planning, not exact photographs of the year 2050 or 2100.

Species-Distribution Modelling
Species-distribution models connect known tiger locations with environmental conditions and then
estimate where similar conditions may occur in the future. MaxEnt modelling is often used when
researchers have reliable presence locations but limited absence data. Variables can include
temperature, precipitation, vegetation, elevation, proximity to water, and human disturbance. The
model identifies statistical suitability rather than proving that a tiger will occupy every predicted cell.
It may also miss social behaviour, prey movement, disease, hunting, and sudden disasters. Its value is
comparative: it shows how suitable space may contract, shift, or fragment under different climate and
sea-level assumptions and helps managers target monitoring and habitat protection.

Projected Impacts on Tiger Habitat
The combined modelling studies predict a serious decline in suitable habitat as the century
progresses. A 2019 study projected that climate change and sea-level rise together could remove
most suitable habitat by 2070 under the high-emission scenarios it tested. That dramatic result
should be presented as a modelled outcome, not a certain date of extinction (Mukul et al., 2019).
Newer coastal research continues to document land loss, salinity pressure, and rising relative sea
level, supporting the direction of concern even when exact percentages differ (Jabir et al., 2026).
Tigers may lose territory before land is permanently submerged because vegetation, prey,
freshwater, and denning or resting sites can deteriorate under repeated flooding and salt exposure.



Copyright © 2026 Academic Master. | 3

Salinity and Mangrove Change
Sea-level rise pushes saline water farther inland, especially where upstream freshwater flow is
reduced. Mangrove species vary in salt tolerance, so increasing salinity can change forest
composition, growth, regeneration, and canopy structure. These changes affect deer, wild boar,
monkeys, and other animals within the food web. Freshwater ponds used by wildlife may also become
brackish after storm surges. A tiger population cannot be protected by preserving a boundary on a
map if the ecological quality inside that boundary declines. Conservation plans must therefore
monitor water chemistry, vegetation, prey abundance, and freshwater availability alongside changes
in total land area. The resulting ecological shift can alter shelter, hunting visibility, and the seasonal
distribution of prey long before the forest appears completely lost.

Cyclones, Storm Tides, and Sudden Disturbance
Gradual sea-level rise increases the baseline upon which cyclone-driven storm tides operate. Recent
modelling indicates that extreme storm-tide hazards along Bangladesh’s coast may become
substantially more severe under warming scenarios. A single cyclone can kill prey, damage
vegetation, contaminate freshwater, erode islands, and displace communities. Tigers may survive an
individual storm, but repeated disturbances can reduce recovery time and push animals toward
settlements. The interaction between chronic and acute pressures is important: a forest weakened by
salinity and erosion has less capacity to absorb a major cyclone. Management should therefore
combine long-term habitat planning with emergency wildlife response and post-storm assessment
(Qiu et al., 2023).

Fragmentation, Movement, and Population Viability
Habitat loss is especially dangerous when remaining areas become isolated. Tigers require large
territories, and breeding populations need movement between suitable areas to maintain genetic
diversity. Channels already divide the Sundarbans, while shipping routes, settlements, embankments,
and disturbed edges can further restrict movement. A smaller habitat does not necessarily support a
proportionally smaller population because territorial conflict and prey limits can intensify.
Conservation models should examine connected habitat networks rather than only total hectares.
Protecting corridors, low-inundation refuges, and areas linking Bangladesh with the Indian Sundarbans
may improve resilience, although international coordination is needed because wildlife and tides do
not follow political borders.
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Human–Tiger Conflict and Community Livelihoods
Environmental pressure can increase human–tiger conflict when animals move toward villages or
when people enter the forest because alternative livelihoods are unavailable. Fishers, honey
collectors, wood gatherers, and other workers face real danger, while retaliatory killing threatens
conservation. Families affected by tiger attacks may also experience poverty and social stigma. A
policy focused only on tiger numbers can fail if it ignores those costs. Effective programs include
rapid-response teams, barriers where appropriate, compensation that is timely and accessible, safer
livelihood practices, education, and income alternatives that reduce dependence on high-risk forest
entry. Community participation is a conservation requirement, not a public-relations addition.

Limits of the Research
The original study provides valuable warning, but several limitations should be stated. Elevation data
in tidal wetlands can contain vertical errors that matter greatly at centimetre scales. Future sediment
deposition may raise some surfaces while erosion lowers others. Climate models differ in regional
rainfall and cyclone projections. Tiger-presence records may be incomplete, and habitat suitability
does not directly equal population size. The models also cannot predict every future policy,
embankment, restoration project, or land-use decision. These uncertainties do not justify inaction.
They show why management should use adaptive planning, update models as new data appear, and
protect multiple potential refuges rather than relying on one forecast.

Conservation and Adaptation Priorities
The highest priority is to protect relatively elevated, connected, biologically rich areas that have lower
projected inundation risk. This should be combined with anti-poaching enforcement, prey monitoring,
freshwater management, mangrove restoration using suitable native species, and limits on damaging
industrial development and shipping. Conservation outside the present forest boundary may become
important if habitats shift inland, but densely populated land makes migration difficult. Authorities
should identify possible buffer and transition zones early, before land values and infrastructure close
those options. Climate adaptation for nearby communities—cyclone shelters, resilient livelihoods, safe
water, and planned relocation where necessary—also supports tiger conservation by reducing crisis-
driven pressure on the forest.

Conclusion
Rising sea level threatens Sundarbans tigers through inundation, salinity, vegetation change, prey
decline, storm damage, fragmentation, and increased contact with people. The research uses climate
science, digital elevation modelling, species-distribution analysis, ecology, and conservation planning
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to estimate where suitable habitat may remain. Its central finding is a severe contraction risk, not a
guaranteed extinction date. The most responsible response is to treat the projections as an early-
warning system and act while options remain. Protecting connected refuges, restoring mangroves,
managing freshwater, supporting communities, and coordinating across the India–Bangladesh border
can improve the chance that both people and tigers persist in a rapidly changing delta.
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