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THREATS OF CLIMATE CHANGE TO THE BIODIVERSITY OF SUNDARBANS 

IN BANGLADESH 

Abstract 

 
The coast of Bangladesh, which consists of three distinct ecological zones defined by 

different physical features and biogeochemical processes (Khuda, 2001), is expected to be 

the most affected area by global Climate Change. World’s largest mangrove forest called 

the Sundarbans is in the west comprising the southernmost parts of the districts of Satkhira, 

Khulna and Bagerhat. It covers an area of 577,000 hectares (Rasheed, 2008). The objective 

of the study is to find out the possible sectors of Sundarbans which will be affected by 

Climate Change. The methodology of the study is review of the existing literature on 

Climate Change issues in Bangladesh available both nationally and internationally, Key 

Informant Interviews with experts and forest conservators and Focus Group Discussion 

with different professional groups. The paper suggests that this is high time to take proper 

steps to protect the ecology and environment of the Sundarbans from the possible impacts 

of Climate Change. 
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Introduction: 

 
Changes in climate affect natural resources, such as water resources, forest resources, and 

communities depending on those resources. The climate change is real threat to ecosystem 

and biodiversity. The community outside the mangrove forest; the Sundarbans, whose 

livelihood is based on the natural resources, is now threatened. Some people depended on 

the Sundarbans are now compelled to change their traditional occupation and migrate 

elsewhere from their ancestral habitat in search for their livelihood. The shrinking of 

mangrove areas due to adverse effect of climate change is claimed to have negative effect 

on the economy of the country. This is because many industries which depend on raw 

materials from the Sundarbans will be threatened and lead to large unemployment. 

Expected sea level rise due to climate change will inundate the coastal land covered by the 

mangrove forest. Existing biodiversity in the affected areas will certainly face problems of 

survival because of lacking of space, shelter, cover and food shortage. Land dwelling 

particularly grass and browsers and predator animals are expected to be the most sufferer 

of the arboreal and aerial ones. Red jungle fowl, swam francolin, hare fin feet, burrowing 

porcupine, spotted deer, wild boar, tiger etc. will fast face the shortage of their habitats, 

foods and shelters. Pneumatophore in the Sundarbans will go under water and mangrove 

trees will eventually die due to the depletion of oxygen. Complete inundation will lead the 

herbaceous plants to death. Some flying animals may have the options to leave the place 

but they will face serious competition for their survival for the access to food, space and 

living requirements. This paper identifies the vulnerability of the coastal mangroves , 

Sundarbans  to sea level rise and other climate change impacts. The impacts of climate 
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change on the Sundarbans and the opportunities and challenges faced in mainstreaming 

adaptation responses to ameliorate some of these impacts are discussed in the paper.  

 

Materials and Methods:  

 

The general approach for the work is to highlight the results available in literature on 

impacts, adaptation and vulnerability to climate change for Mangrove forest Sundarbans in 

Bangladesh. The analysis was conducted by interviews with individuals from key 

government agencies, NGOs, as well as local stakeholders. In order to achieve the 

objective of the study the general methodology deals with a number of steps: collecting 

existing literature on climate change issues for Bangladesh, available both nationally and 

internationally, to the extent possible; digging into existing literature to find out key 

findings therein, field survey including Key Informant Interviews and FGD.  

 

Climate Change and the Sundarbans of Bangladesh:  

 

One of the likely adverse impacts of climate change is the loss of the Sundarbans, the 

coastal mangroves that straddle the coasts of western Bangladesh and neighboring India. 

The Sundarbans were formed by sedimentation from the Ganges, Brahmaputra, and 

Meghna rivers. If the Sundarbans is lost, the habitat for several valuable species would also 

be lost. A 45 cm sea level rise would inundate 75% of the Sundarbans, and 67 cm sea level 

rise could inundate the entire ecosystem. Extrapolating from this information, Smith et al. 

(1998) calculated that a 25 cm sea level rise would result in a 40% mangrove loss. It is not 

certain whether there will be many adverse effects on the Sundarbans with a rise in sea 
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level of a few tens of centimeters, although salinity could increase substantially in many 

areas. Even if barriers to migration such as physical structures could be moved, it is 

unlikely that inland migration would make up for losses of mangroves from inundation.  

 

The Sundarbans house one of the richest natural gene pools for fauna and flora in the 

world. Roughly 60% of the Sundarbans fall in Bangladesh, located on the northern limits 

of the Bay of Bengal and the old Ganges delta. The flora contains at least 69 species, with 

the Sundari (Heritiera fomes) – which gives the forest its name – and the Gewa 

(Excoecaria agallocha) being the dominant species that provide timber for paper and wood 
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products. A total of 425 species of wildlife have been identified in the Sundarbans, 

including 42 species of mammals, 300 species of birds, 35 reptiles, and 8 amphibian 

species (Blower 1985; Rashid and Scott 1989). The most notable, the Royal Bengal Tiger is 

endemic to the forest. In recognition of this richness in biodiversity, both the Indian and the 

Bangladesh Sundarbans were declared world heritage sites by UNESCO. 

 

The Bangladesh Sundarbans Reserve Forest (SRF) also offers subsistence livelihood for 

about 3.5 million inhabitants within and around the forest boundary. The forest consists of 

numerous creeks and rivulets which play a crucial role in bringing a balance between 

saline and fresh water: the former being brought by semi-diurnal tides, and the latter 

through rivers and precipitation which helps continuously flush the salinity off the forest 

floor. Freshwater tends to dominate during the monsoon season while salinity levels are 

highest in the dry season that precedes the monsoons. 

 

Traditional lifestyles were in fact reasonably well adapted to the unique characteristics of 

the Sundarbans. These traditional lifestyles have been altered in recent decades on account 

of a number of factors. A high rate of population growth has led to the ecosystem 

supporting an ever-growing population. Recent decades have seen two major 

infrastructural developments – one local and the other in neighboring India – that have 

caused a major change in the dynamics of the ecosystem, and consequently local livelihood 

patterns. Ironically the first was intended as an adaptation to coastal flooding – a series of 

coastal embankments that were built by the Government of Bangladesh in the late 1960s. 

However, the flow regulators in these embankments were either not built according to 
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design and/or not properly maintained thereafter, which led to drainage congestion over 

time and water logging starting in the early 1980s. The second development was the 

construction of the Farakka barrage in upstream in the Indian state of West Bengal in 1974 

that diverted water and reduced dry season flows and led to enhanced salinity levels 

significantly in the dry season. 

 

Impacts of Climate Change in the Sundarban Area: 

 

The Sundarbans forest, the home of many endemic species including the Royal Bengal 

Tiger (Panthera tigris), will severely be affected under climate change situation. The 

mangrove forest depends largely on the freshwater supply along the Ganges system. Under 

climate change induced aggravated low-flow conditions, the Gorai system might not be 

able to supply adequate quantum of freshwater. The problem is likely to be compounded 

by withdrawal of surface flows in the upstream areas to offset increasing moisture stress. 

In such a scenario, salinity is likely to penetrate far inland and the salinity regime, on 

which the succession process of the vegetation of the forest depends, will be disturbed, 

leading to a gradual decline in the forest vegetation. It is inferred that poor quality shrubs 

will dominate with increasing salinity and high-value timber species will gradually 

disappear (Ahmed et al., 1998). The recent research findings suggest that vegetation health 

index for Sundri species (H. fomes) would deteriorate significantly, as graphically 

presented in Fig. 1 (drawn from CEGIS, 2006).  
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The potential impacts of climate change on the Sundarbans will only be superimposed on 

the baseline stresses discussed above that are already posing a critical threat to the 

ecosystem. Climate change is expected to have a significant effect on the flow regimes of 

the major rivers in Bangladesh, including the Ganges. Since the viability of the Sundarbans 

rests on the hydrology of the Ganges and its tributaries which supply the fresh water 

influx, climate change is expected to have significant impact on the Sundarbans.  

 

A rise in sea level would occur under climate change which would cause increased 

backwater effect in the major distributaries of the Ganges and tend to push the saline front 

further inland. The final location of the saline front during the monsoon will therefore be 

the result of two opposing effects: enhanced freshwater flows and enhanced backwater 

effect, and is hard to predict precisely. The backwater effect would also reduce the 

discharge of freshwater flow from the northern reaches of the tributaries of the Ganges 

resulting in a relatively prolonged inundation of the forest land. 

 

Increased rainfall intensity – which is also anticipated in the region - would caused 

enhanced erosion upstream and result in increased availability of sediments, particularly 

along the Ganges and its distributaries. The latter affect in combination with prolonged 

flooding. Such a change would be relatively more pronounced in the Bangladesh side of 

the forest and may slightly offset permanent inundation of the forest floor due to continued 

increase in sea level rise. 
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Fig-1: Plant Type – Sundari – Health Index under different SLR scenarios  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: CEGIS, 2006 
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The effects of climate change on the Sundarbans would be considerably more critical 

during the dry season that extends from November to April. Climate models predict a 

decrease in precipitation during this period which might further reduce freshwater flows, 

which will encourage enhanced withdrawals upstream for irrigation. This reduction in 

freshwater inflows into the Sundarbans could be exacerbated by increased evapo-

transpiration losses and water use on account of rising winter temperatures. Reduced 

freshwater flows coupled with sea-level rise would consequently further enhance the dry 

season salinity levels in the Sundarbans. 

 

The reduction in freshwater flows would only deteriorate with time and the lowest water 

levels would be expected in March. As a response to reduced flow regime the salinity front 

would penetrate inland inside the forest areas. As a consequence of salinity penetration in 

the Sundarbans, majority of the mesohaline areas will be transformed into polyhaline 

areas, while oligohaline areas would be reduced to only a small pocket along the lower-

Baleswar river in the eastern part of the forest. 

 

High intensity cyclonic storm surge, induced by a general rise in sea surface temperature, 

is also likely to have compounding effect on salinity intrusion along the coastal areas of 

Bangladesh, including the Sundarbans. A simple frequency distribution of all observed 

cyclonic activities in the Bengal delta suggests that these events usually occur twice per 

annum: in late May and in early November (Haider et al., 1991). Cyclones are usually 

formed in a complex process where the sea surface water temperature is exceeded beyond 
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the threshold value of 27 degree Celsius. Since climate change will cause an increase in 

mean sea surface temperature, it may be expected that the excess heat energy will be 

dissipated in the form of increasing number of high intensity cyclones. Unfortunately, such 

high intensity cyclones are often associated with high storm surges. It may be argued that 

intensity of storm surges is likely to be increased under climate change scenarios, 

particularly in the latter part of the 21st century. Cyclonic storms would cause severe 

damages to the forest, its inhabitants and resources. A high intensity event in 1986 and 

Cyclone SIDR in 2007 devastated the Sundarbans, drowned thousands of its magnificent 

animals including the threatened species, the Royal Bengal Tiger. The wind associated 

with cyclone also devastated vegetation of a large part of the forest. Influenced by climate 

change, high intensity storm surges would inundate high levees and back swamps that do 

not get submerged with saline water and thereby would be affected by salinity. 

 

According to a number of studies available on the Sundarbans (Karim, 1994; Siddiqi, 

1994), complex forest processes such as the natural regeneration of vegetation and forest 

succession also depend on salinity regime. Considering that the salinity regime inside the 

forest will significantly change as a consequence of climate change, it has been argued that 

increased salinity would have discernable adverse impacts on forest regeneration and 

succession (Ahmed et al., 1998). For example, the freshwater loving Sundari is projected 

to decline or disappear entirely under the altered situation of climate change. Areas with 

best quality standing timber predominated would be replaced by inferior quality tree or 

shrub species. Under such conditions vegetation canopy would become sparse and plant 
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height would be reduced significantly. With such a dramatic series of anticipated changes 

in forest vegetation under climate change, the productivity of the forest would be severely 

constrained. Chaffey et al., 1985, demonstrated that total merchantable wood volume per 

unit area of forest land decline with increasing soil and river salinity. Preliminary estimates 

suggested that, disappearance of oligohaline areas combined with decreasing mesohaline 

areas would result into over 50% loss of merchantable wood from the Sundarbans (Ahmed 

et al., 1998).  

 

Since the composition of vegetation has profound effect on distribution of forest fauna, a 

change in forest succession would in turn affect the long-term sustainability of the 

ecosystem. Considering the timeframe of such changes and the land-use patterns inland, it 

is highly unlikely that forest species would have sufficient time or room to migrate inland 

in response to these changes. 

 

 Adaptation options for the Sundarbans:  

 

The most useful adaptation aiming at saving the Sundarbans from sea-level rise induced 

submergence would be to modify the threats of permanent inundation. Since most part of 

the projected sea level rise would occur from tectonic subsidence, it would not be quite 

possible to stop the processes involved. However, efforts must be made to figure out ways 

to enhance sedimentation on the forest floor, by means of guided sedimentation 

techniques. Controlled and guided sedimentation will have a balancing influence on 

subsidence process and could help delay permanent inundation of the forest floor. 
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The second most important adaptation strategy will be to reduce the threats of increasing 

salinity, particularly during the low flow period. This may involve a range of physical 

adaptations to offset salinity ingress, including increasing freshwater flows from upstream 

areas, resuscitation of existing river networks towards improving flow regime along the 

forest; and artificial enhancement of existing river networks to facilitate freshwater flow 

regime along the rivers supplying freshwater to the western parts of the forest. 

 

For the sustenance of the forest in its natural state about 240 cumec water should be 

allowed to flow through the Gorai river system, particularly during the critical dry period 

of April (Mirza, 1998). The actual amount of water flowing along the Gorai River in 1995-

96 was about 52 cumec, which was far below that the standard flow regime. The Gorai 

River is an important source of freshwater supply to the southwest region of Bangladesh 

and is the only remaining major spill channel of the Ganges River flowing through the 

region where the Sundarbans is located at its southern most part. Dry season Gorai flows 

have particularly been affected by the building of the Farakka barrage on the Indian side. 

The most visible impact has been in the form of bringing morphological changes along the 

Gorai ─ since 1988, the river has been completely disconnected from the Ganges during 

every lean season. As a result only the base flow of the Gorai river system, contributed 

predominantly by seepage, was able to reach the Sundarbans during the dry season. 
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Conclusion: 

 

Bangladesh is probably the only country in the world with most of its territory lying on the 

deltaic flood-plain of three major rivers and their numerous tributaries. The 

internationalization of the region also contributed to water sharing conflicts, most notably 

the building of the Farakka barrage in India that led to the diversion of dry season flows, 

which exacerbated salinity concerns in the Bangladesh Sundarbans. A wide array of river 

dredging is necessary to reduce siltation and facilitate better drainage at times of flooding 

as well as to boost dry season flows to the Sundarbans. The effect of water diversion as a 

result of the Farakka barrage on dry season flows and salinity levels in the Sundarbans was 

in fact comparable (if not higher) than the impact that might be experienced several 

decades later as a result of climate change. Adaptation of Sundarbans to climate change 

might therefore not just be local but might require cross-boundary institutional 

arrangements such as the Ganges Water Sharing Treaty to resolve the current problems of 

water diversion. Finally, climate change risks should also not distract from aggressively 

addressing other critical threats, including shrimp farming, illegal felling of trees, poaching 

of wildlife, and oil pollution from barge traffic, that might already critically threaten the 

fragile ecosystems such as the Sundarbans even before significant climate change impacts 

manifest themselves. 
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