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Abstract: The densely populated climate fragile country Bangladesh has shared the 

world’s largest mangrove forest with India. It is the largest mangrove forest of the 

world that covers an area of around 10,000 km2 of which 62% lies in the districts of 

Bagerhat, Satkhira and Khulna of Bangladesh and the rest 38% shared by India. 

The Sundarbans mangrove forest of Bangladesh constitute around 50% of the 

country’s protected area and around 2 million people of the Sundarbans Impact 

Zone (SIZ) are directly and indirectly depended on Sundarbans and its resources. 

The forest is under threats because of population pressure, shrimp farming, crab 

farming, frontier agriculture, natural disasters e.g. cyclones, coastal erosion, storms 

surges, floods, hydrological changes, sea level rise, and many more. The objective of 

this paper is to synthesize the impact of climate change on Sundarbans. This paper is 

based on the review of relevant literature and journals articles on impact of climate 

change on Sundarbans mangrove forest. Along with the anthropogenic pressure, 

climate change has speed up the annihilation of Sundarbans. The frequency and 

severity of landfalls of cyclonic storms in coastal zones and Sundarbans increased 

over the last couple of decades. It is projected that one meter rise in sea level would 

enough to disappear Sundarbans from the map of Bangladesh.   

Keywords: Bangladesh; Climate Change Impact; Anthropogenic Squeeze; Sea Level 

Rise; Sundarban. 
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Introduction 

The densely populated climate fragile country, Bangladesh has shared the world’s largest 

mangrove forest with India. Around 38% of the world’s mangroves occur in Asia of 

which Indonesia alone accounts for 19% (FAO, 2007). While almost all mangroves occur 

in small patches that develop in deltaic habitats, the Sundarbans Mangroves Forest (SMF) 

is the only contiguous and largest coastal wetland system in the world. Exploration of the 

SMF dates back to the 16th century. Since 1947 the Sundarbans mangroves are divided 

between India and Bangladesh (erstwhile East Pakistan), as Sundarbans in Bangladesh 

(also known as Sundarbans Reserve Forest) and as Sundarbans National Park in India 
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(Rahman, 2007). The SMF extends over the south-west part of Bangladesh (Bagerhat, 

Satkhira and Khulna district of Bangladesh) and the southeastern part of the State of West 

Bengal in India. The Sundarbans Reserved Forest (SRF) is located at the southern edge of 

the Gangetic delta bordering the Bay of Bengal and is bounded by the Baleswar River on 

the east and Harinbanga River (international boundary with India) on the west. The SRF 

covers an area of 6,017 square kilometer (km2) which accounts for 4.07% of total area of 

Bangladesh (BBS, 2014). This forest accounts for over half of all reserve forest area in 

Bangladesh and is the single largest source of forest products - supplying nearly half of 

all timber and fuel wood output, directly providing income and subsistence for at least 

half a million people, maintaining a similar number of households in the buffer area 

(Islam, 2010). The Sundarbans Reserved Forest is both a Ramsar site, since 1992, and a 

World Heritage site of the United Nations Educational, Scientific and Cultural 

Organization (UNESCO) since 1997 (FAO, 2007). The Sundarbans is playing an 

important role in balancing and protecting the coastal wetland ecosystems in the Bengal 

basin. It also provides natural protection to the life and properties of the coastal 

population from cyclones and storm surges. It has been suggested that the large loss of 

life (300,000 to 500,000 lives) in Bangladesh during the 1970 typhoon was partly due to 

the fact that many of the mangrove swamps protecting those populated coastal regions 

had been removed and replaced by rice paddies (McKee, 1996). 

Mangroves include the provision of a large variety of wood and non-wood forest 

products; coastal protection against the effects of wind, waves and water currents; 

conservation of biological diversity, including a number of endangered mammals, 

reptiles, amphibians and birds; protection of coral reefs, sea-grass beds and shipping lanes 

against siltation; and provision of habitat, spawning grounds and nutrients for a variety of 

fish and shellfish, including many commercial species (FAO, 2007). According to FAO 

(2007) some 15.2 million hectares of mangroves are estimated to exist worldwide as of 

2005, down from 18.8 million hectares in 1980. On an average, annually 0.114 million 

hectares of mangrove forest were converted for other uses. The Sundarbans is under 

threats because of human encroachment, shrimp farming, crab farming, frontier 

agriculture, pollution, lack of awareness, and above all climate change in the form of 

increasing natural disasters e.g. cyclones, coastal erosion, storms surges, floods, 

hydrological changes, sea level rise, etc. It serves as a natural protection for coastal 

communities from disasters. The SRF contributes about 41% of the total forest revenue 

(Islam, 2010). Several industries are based on the raw material obtained from the 

Sundarbans ecosystem. Besides, thousands of poor coastal communities engage in 

generating their income through harvesting non-timber forest products such as honey, 

wax, medicinal plants, golpata and grass. It produces a large quantity of fish, shrimp and 
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crabs. The SRF also represents the largest single carbon asset pool for the country to 

market in appropriate carbon markets (MARC, 1995). The area serves a vital role in a 

variety of ecosystem functions including (1) trapping of sediment and land formation, (2) 

protection of human lives and habitation from regular cyclones, (3) acting as a nursery for 

fish and other aquatic life, (4) oxygen production, (5) waste recycling, (6) timber 

production, (7) supply of food and building materials, and (8) climate change mitigation 

and adaptation through carbon sequestration, storage and cycling. These functions are 

increasingly at risk from the effects associated with climate change and sea level rise 

(MARC, 1995). 

The Sundarbans mangrove forest is most likely to be changed directly or indirectly by 

human activities. Several efforts have been made to protect the Sundarbans. The area was 

mapped as early as 1764, soon after proprietary rights were obtained by the East India 

Company in 1757. The first Forest Management Division to have jurisdiction over the 

Sundarbans was established in 1869. The Sundarbans was declared a reserved forest in 

1875-76, under the Forest Act, 1965 (Act VIII of 1965). The first management plan was 

written for the period 1893-98 (Rahman, 2000).  

Objective of the research 

The anthropogenic pressure on Sundarbans has been increasing in manifolds over the last 

few decades. Along with the anthropogenic stress another dimension of pressure has 

recently been imposed on Sundarbans in the form of climate change. It is true that 

Sundarbans is a highly fragile ecosystem and its delicate balance may be adversely 

affected if these pressures are not dealt with. On this background the objective of this 

paper is to synthesize the observed and projected impact of climate change on 

Sundarbans mangrove forest in Bangladesh. 

Methodology of the study 

This systematic review incorporated assessing the impacts of climate change on 

Sundarbans mangrove forest in Bangladesh. The potential articles and reports were 

identified by Google. Climate change, Sundarbans and Bangladesh was used as key 

words to find journal articles and reports. After removing duplication, irreverent articles 

and reports, 11 journal articles and 24 reports included for this study. In addition, 5 

printed books included manually for this study. More specifically, repots and data sets 

were collected from Bangladesh Bureau of Statistics (BBS), United Nations 

Development Programme (UNDP), Food and Agriculture Organization of the United 

Nations (FAO), United Nations Population Fund (UNFPA), United Nations 

Environment Programme (UNEP), World Bank, Asian Development Bank (ADB), 
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Intergovernmental Panel on Climate Change (IPCC), United Nations Framework 

Convention on Climate Change (UNFCCC), Integrated Protected Area Co-management 

(IPAC) and Non-Governmental Organizations (NGOs) publications. The language of 

all those articles and reports was English.    

Figure 1: Systematic review processes for this study 

Study Area 

The Sundarbans is the largest productive mangrove forest in the world. It has a diverse 

unique ecosystem and has supported ample plant and animal species. Sundarbans is one 

65 articles and reports excluded 

(did not meet inclusion criteria 

like not focused on Sundarbans, 

climate change and Bangladesh)    

100 relevant articles and reports 

indentified on google search  

35 relevant articles and reports selected 

for this study  

11 journal articles separated for 

this study  

24 reports separated for this study  

Publications included:  

 United Nations, World Bank, IPCC, 

IPAC, Forest Department of 

Bangladesh   

 Censuses reports of Bangladesh 

Bureau of Statistics  

 

5 printed books included manually  

40 books, journal articles and reports 

included for this study  
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of the world richest biodiversity store house which supports 300 species of birds, 50 

species of mammals, 50 species of reptiles, 8 species of amphibians, 177 species of 

fishes, 24 species of shrimps, 7 species of crabs, 32 species of mollusks, 8 species of 

locust lobsters, 3 species of turtles etc. (MoEF, 2005). The most important faunas are 

world famous Royal Bengal Tiger, crocodile, spotted deer, lizards, dolphins, turtles etc. 

The estuaries and waterways hold a rich source of marine biodiversity, which are of great 

value both ecologically and economically. This forest has also rich floral diversity of 

around 330 plant species. The most notable mangrove floral species are Sundari, Gewa, 

Golpata, Passur etc. The role of Sundarbans in environmental process is also significant. 

It plays as a buffer in protecting the densely populated areas from the aggression of 

frequent cyclones, storm surges and tidal waves. The Sundarbans is the single largest 

source of forest resources in the country. It provides livelihoods for millions of 

fishermen, honey collectors, woodcutters, golpata collectors, fuel wood collectors, shell 

collectors, etc. The Sundarbans has been declared as a UNESCO World Heritage site 

(798th) for its unique ecosystem, and as a RAMSAR site (560th) for its importance as an 

internationally significant wetland (RAMSAR, 2007, UNESCO, 1997). An area of 

139,700 hectares of Sundarban forest land is considered as World Heritage Site under the 

Ramsar Convention (Choudhury and Hossain, 2011). Sundarbans was declared "Reserve 

Forest" during 1875-76 under Act VII of 1865 and was placed under the Forest 

Department for management. Since then Forest Department is managing this area as 

Sundarbans Reserved Forests.  

Historical records reveal that the northern boundary of Sundarbans during the Mughal 

Period (1203-1538) extended from Hatiagarh (south of Diamond harbor) to Bagerhat (in 

the southern part of Jessore) and to Haringhata along the southern portions of Sirkars, 

Satgaon and Khalifatabad. During the latter part of the 18th and the beginning of the 19th 

century the boundaries of the Sundarbans tracts extended inland to a distance of 60 miles 

and towards the Bay of Bengal about 170 miles expanding from the estuary of the Hoogly 

and Meghna. Regular repossession of the Sundarbans started in the 1830s. Between 1830 

and 1875 a large portion of the forest was cleaned out. In 1875 and 1876 under the Forest 

Act of 1876, certain tracts of the forest were declared as reserve forest. The boundary of 

the reserve forest of the greater Khulna district, comprising of Khulna, Bagerhat and 

Satkhira district, did not undergo any major change since 1876, except for some small 

scale deforestation in latter part of the 19th century and early of 20th century (Tabassum, 

2000). During the partition of greater India in 1947, the portion of Sundarbans that 

became the part the then East Pakistan, at present is the Bangladesh Sundarbans, a 

valuable natural resource of the country. It is the single largest chunk of productive 

mangrove forest in the world (MoEf, 2005). At present, the Sundarbans Reserve Forest in 
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Bangladesh is located at the edge of the southwest of Bangladesh between the river 

Baleswar in the east and the Harinbanga in the west adjacent to the Bay of Bengal.    

Figure 2. Map of study area  

The present area of the Sundarbans forest cover is about 10,000 km² in southwest 

Bangladesh and West Bengal of India. Around 62% of the forest covers lies in 

Bangladesh, while the remaining 38% is in India (Siddiqi, 2001; Lacerda, 2001). This 

present Sundarbans area is approximately half the size of the area of mangrove that 

existed 200 years ago when the area was 17,000 km². The Bangladesh portion of 
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Sundarbans covers an area of around 6017 km2 (7620 km2 including the marine zone). 

The total land area (including exposed sandbars) occupies 4, 14,259 hectares (70%) and 

water bodies 1, 87,413 hectares (30%). 

The Sundarbans is the most economically valuable and the richest natural forests of 

Bangladesh. It constitutes about 51% of the total reserved forest and contributes about 

41% of the total forest revenue (Shah, 2010). The Sundarbans mangrove forest constitute 

around 50% of the country’s protected area and around 2 million people of the 

Sundarbans Impact Zone (SIZ) are directly and indirectly depends on Sundarbans and its 

resources. Among them several thousands of frontier populations are directly engaged in 

Sundarbans resource extracting for their livelihoods.  

SIZ districts (Bagerhat, Khulna, Barguna, Satkhira and Pirojpur district) have a 

population of 7.8 million which constitute about 5.4 percent of the total Bangladesh 

population. According to 2011 census, almost 28 percent of five-district total population 

belongs to the SIZ. Among the SIZ districts, the highest percentage of population lives in 

Bagerhat SIZ (53.3%), followed by Khulna (25.6%), Pirojpur (23.6%), Barguna (18.36%) 

and the lowest in Satkhira SIZ (16.0%). Around 2.2 million populations inhabited in the 

SIZ upazila (sub-district) which was around 1.5% of the country’s total population and 

around 32% of the SIZ districts (BBS, 2011). The average density of population of SIZ 

upazila was 426, which was one of the highest in the world in mangrove forest impact 

zone area.  

Climate change and Sundarbans 

Climate change is one of the greatest challenges for the present world. The intensity, 

severity and frequency of climate-induced disasters have been increased in recent years. 

The Inter-governmental Panel on Climate Change (IPCC) defines climate change as: ‘a 

change in the state of the climate that can be identified (e.g., by using statistical tests) by 

changes in the mean and/or the variability of its properties, and that persists for an 

extended period, typically decades or longer. Climate change may be due to natural 

internal processes or external forcings, or to persistent anthropogenic changes in the 

composition of the atmosphere or in land use’. Climate variability is the results of 

deviations from the long-term meteorological averages of different parameters 

(precipitation, temperature, humidity) over a certain period of time like a specific month, 

season or year. Climate change can alter the disaster risk through increased weather 

related risks, sea-level rise (SLR) and temperature and rainfall variability. The mean 

global temperature of the earth has increased by on the average 0.5ºC during the last 

about 100 years triggering a prolonged debate on climate change over the last 20 years. 
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The funnel like geographical shape of Bangladesh has made it one of the most vulnerable 

countries of the world to the impact of climate induced disasters. The coast of Bangladesh 

is a global hotspot for tropical cyclones. The coastal area represents around 32% of 

Bangladesh’s total geographical area and about 10% of the country’s total land lies 1 

meter (m) above the mean sea level. The coast of Bangladesh can be divided into three 

distinct geo-morphological regions - western, central, and eastern coastal zones (Islam, 

2004). The western part is known as Ganges tidal plain that lies below 1.5 m mean sea 

level. The southwestern portion is covered by the world’s largest mangrove forest where 

erosion is comparatively small but suffers from salinity and tidal flooding. The central 

region is the most active region where erosion and accretion are very much active.  

Climate change and sea level rise scenario in Bangladesh 

Impacts of climate change in Bangladesh have been observed in the form of temperature 

extremes, irregular or excessive rainfall and increased number of extreme floods, 

cyclones, droughts, salinity intrusion. Habib (2011) found an increasing trend of annual 

maximum and minimum temperature for 60 years (1950-2010). Basak et al. (2013) 

studied on variation of temperature and rainfall of 34 stations of Bangladesh over the 33-

years period (1976 to 2008). They observed that the yearly average maximum 

temperature has been increasing at a rate of 0.018 °C per year. A positive trend of average 

rainfall during 1950-2010 was also observed by Habib (2011). He affirmed that during 

this period the frequency of heavy rainfall has been considerable increasing trend during 

pre-monsoon (+0.00258/year) and during monsoon (+0.0053/year). Moreover, the 

numbers of cyclone formation and landfall are increasing in Bangladesh, although the 

causalities of human beings have been decreased than earlier due to the awareness of 

coastal communities. During 1876 – 1964 there was only one intense cyclone (wind 

speed more than 200 kilometer per hour) over North Bay of Bengal but in next 45 years 

(1965 – 2010) it was 9. From 1950 to 1990 intense cyclones were only two but during 

next 20 years (1991-2010) it was 7 (Habib, 2011). 

IPCC projected that the temperature of Bangladesh will increase by 0.7°C in monsoon 

and 1.3°C in winter by 2030. Climate change will also hamper the precipitation pattern. 

Some models illustrate the likelihood of increasing monsoon precipitation (May to 

September), and decreasing dry season precipitation (December to February).  

The sea level along the Bangladesh coast is rising at about 3 millimeters a year, and the 

sea surface temperature is showing a rising trend (World Bank, 2010). Generally, 

cyclones are formed in the deep sea when sea surface temperature reaches the threshold 

value of about 27°C. Thus, the frequency of occurrence of cyclones and increasing 

tendency of temperature of sea surface are correlated.  
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Table 1: Climatic Change Scenarios 

Year Sea Level 

Rise (cm) 

Temperature increase (°C) Precipitation Fluctuation 

Compared to 1990 (%) 

2030 30 +0.7 in monsoon; +1.3 in winter -3 in winter; +11 in 

monsoon 

2050 50 +1.1 in monsoon; +1.8 in winter -37 in winter; +28 in 

monsoon 

Source: World Bank, 2000. 

IPCC estimates rising in sea level would be in the range of 15 cm to 95 cm by 2100. 

Interpolations suggest that 10 cm rise in sea level would inundate 2500 sq. km, about 2% 

of the total land area. With the high end estimates, sea level rise in Bangladesh would 

inundate 18% of the country by 2100 (World Bank, 2010). United Nations Environment 

Programme (UNEP, 1989) showed 1.5 m sea level rise in Bangladesh coast by 2030 

affecting 22,000 Sq. km (16% of total landmass) area with a population of 17 million 

(15% of total population) affected. The SAARC Meteorological Research Centre 

(SMRC) analyzed sea level changes of 22 years historical tide data at three tide gauge 

locations in the coast of Bangladesh and based on this trend SMRC projected the rise of 

sea level of 18 cm, 30cm and 60 cm for the years 2020, 2050 and 2100, respectively 

(SMRC, 2000 cited in Hussain, 2013). 

Observed impact of climate change on Sundarbans 

Sundarbans, the largest mangrove forest of the world lies in extreme southern part of 

Bangladesh, serves as a barrier to the furiousness of tropical cyclones and storm surges 

formed in the Bay of Bengal. Sundarbans is the immediate path of cyclonic storms 

generated over the sea or down from the Himalayas. During the last 135 years, more than 

45 cyclones have crossed the coastal belt of Bangladesh, of which 13 are trekked through 

the Sundarbans (IPAC, 2010). Cyclone Protection Project II mentioned the role of the 

Sundarbans in dampening tidal surges and pointed out that 100m to 200m wide strips of 

dense mangrove vegetation can reduce wave energies by 20-25% (cited in IPAC, 2010).  

In the last decade, several cyclones had landfall through the Sundarbans. Cyclone Sidr is 

the most devastating one that landfall on 15 November 2007 with an average wind speed 

of 223 km per hour, causing more than 3000 casualties. It caused serious disruption to 

Sundarbans, tress were uprooted and broken down, thousands of animals died, saline 

water flushed into the forest causing fresh water scarcity for biotic species. The other 

notable cyclone is Aila. Cyclone Aila stuck on 25 May 2009 that endangered lives and 
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livelihoods of thousands of people. After these two consecutive cyclones, the impact of 

climate change has become more pronounced in the southern coastal area of Bangladesh.   

The IPCC projected that climate change will probably deteriorate the state of tropical 

forest ecosystems. As a tropical country, Bangladesh is going to face several physical 

effects of climate change including increased temperature and salinity, irregular 

precipitation, increased extreme weather events such as floods, cyclones and droughts 

that have profound negative impacts on its forests. 

Several studies found that Sundarbans is the innocent victims of climate change impacts 

in many ways. The notable impacts would be sea level rise, increases in the frequency 

and intensity of cyclonic storm, irregular rainfall, salinity ingression, and so on. These 

changes will have definite adverse impact on Sundarbans and the lives and livelihoods of 

frontier population. 

The Sundarbans have already affected by increasing salinity and extreme weather events. 

There is a strong correlation between the top dying of Sundari trees and the consequence 

of slow increase of salinity over a long period of time. Rahman (2013) studied on the 

time-series data (1973-2010) of coastal erosion in the Sundarbans mangrove and found 

233 km2 total forest lost due to coastal erosion during 1973 to 2010.   

The freshwater flow in Sundarbans depends on upstream river flow. Gorai River was 

the largest perennial distributary of the Ganges River and is one of the waterways that 

carry freshwater through the south western region into the Bay of Bengal. Gorai River 

carries freshwater for Sundarbans. But the water flow of Gorai has been influenced 

after the construction of Farakka barrage by India in 1975 about 190 km upstream of 

the Gorai mouth to divert the Ganges water through the Hoogly River to the Kolkata 

port. Since then the dry season flow in the Ganges or the Padma River dropped 

alarmingly. Due to a drastic fall in the flow of the Gorai River, at least seven of the 15 

rivers dependent on it, are now nearly dead while eight others are flowing timidly (Haq, 

2010). The Gorai River has been completely disconnected from the Ganges flow during 

the dry season (November to April) since 1988. The creeks and rivulets of Sundarbans 

play a vital role to keep a balance between saline and fresh water. Freshwater flow 

through the rivers helps to flush the salinity off from the forest floor. Thus chronic 

disturbance to freshwater flow can alter salinity regime. Decrease in water flow 

encourages sedimentation that may block channels and further periodic or permanent 

inundation around the forest could be observed. 

The Sundarbans forest has been divided into 3 zones on the basis of salinity: less saline 

zone (5-15 parts per trillion, ppt), moderately saline Zone (15-25 ppt) and strong saline 
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zone (25-30 ppt) (CEGIS, 2006). The salinity of Sundarbans increases from east to west 

and, hence, density of vegetation growth and canopy closure decreases from east to west. 

Height and growth of different mangrove species in Sundarbans are correlated with the 

salinity level. For example, Sundari trees grows in low saline zone (5~10 ppt), Gewa in 

moderate saline zone (10~25 ppt) and Goran in high saline zone (over 25 ppt). Siddique 

et al. (2001) showed significant decrease in regeneration and growth with an increase in 

the level of salinity in the Sundarbans (cited in Hussain, 2013). While the ecological 

successions following the degree of salinity had greatly influenced the distribution of 

species and stand-height from 10 meter to more than 15 meter in the eastern part of the 

Sundarbans, following cyclone Sidr, the stand-height has drastically reduced in severely 

damaged areas (Islam, 2007). 

Sundari trees are being destroyed by the outbreak of top-dying disease. Studies on top-

dying Sundari have detected some indications which relate to the ecological conditions of 

the affected area, and were predominant in areas with high sedimentation rate where the 

numbers of pneumatophores (breathing roots) were significantly less (Islam, 2007). Top-

dying was already endemic among Sundari trees, but the disease has intensified and 

spread faster after the landfall of cyclone Sidr. Flood Action Plan 4 (FAP, 1993) 

concluded that top-dying of Sundari tress may be a synergic effect of a number of factors 

including salinity, sedimentation, water logging, cyclone damage, and accumulation of 

toxic elements from agricultural wastes and port discharge (Haq, 2010).  

Projected impact of climate change and sea level rise on Sundarbans 

Sundarbans is not continuing as it was, rather appears to have entered a premature 

transitional stage seemingly induced by human interventions, particularly emanating from 

hydrological change in the upstream. These impacts would be exacerbated by climate 

change and sea level rise estimated at 60 centimeter over 50 years (MoEF, 2005). The 

National Biodiversity Strategy and Action Plan for Bangladesh (2005) have clearly 

predicted that by 2050 the following may happen to Sundarbans:  

 Freshwater mangroves are totally replaced by saline water mangroves  

 Decrease in total area under true mangroves  

 Increase of the area with mesophytic vegetation  

 Major loss of biodiversity through changes in communities  

 Major decline in timber production  

 Increase of use of non-timber forest products (NTFPs). 



74 Md. Sanaul Haque Mondal 

 

Sea level rise poses a severe threat to the Sundarbans. Inundation and salinity intrusion 

due to sea level rise may create adverse impacts on Sundarbans and its ecosystem 

services. Sundarbans will be submerged in relation to growing rise of sea level. Around 

15% of the forest will go under water as long as the sea level rise by 10 cm and will be 

lost forever under 100 cm sea level rise (World Bank, 2000).  

Figure 3.  Impact of SLR on Sundrabans (source: World Bank, 2000) 

Table 2: Projected sea level rise situation 

Year 2020 2050 2100 

Sea level rise 10 cm 25 cm 1 m (high end estimate) 

Land below 

SLR 

2 % of land 

(2,500 km2) 

4 % of land (6,300 

km2) 

17.5% of land (25,000 

km2) 

Ecosystem Inundates 15% of 

the Sundarbans 

Inundates 40% of the 

Sundarbans 

The Sundarbans would 

be lost. 

Salinity Increase Increase Increase 

Source: Karim, 2012 

Due to the impact of climate change species like Sundari would be replaced by less 

valuable Goran and Gewa (World Bank, 2000). Loss of the Sundarbans and other coastal 

wetlands would reduce breeding ground for many estuarine fish, which could reduce their 

population. Sea level rise would result in saline waters moving farther into the delta. This 
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would reduce the habitat for freshwater fish, although it could increase the habitat for 

estuarine fish (World Bank, 2000).  

The CEGIS (2006) study has projected the availability of suitable area for two major 

timber tree species- Sundari and Gewa under 32 cm sea level rise by 2050 and 88 cm 

sea level rise by 2100 scenarios. The study revealed that the suitable area for Sundari 

and Gewa tree will be decreased by 45% and 7% respectively by 2100 (88 cm SLR) 

from the base year 2001 due to sea level rise. Changes in floristic composition in 

Sundarbans will particularly hamper the wildlife diversity of the forest and that it may 

lead to gradual extinction of the forest. In addition, the total merchantable wood volume 

per unit area of Sundarbans forest land decline with increasing soil and river salinity 

(Chaffey et al., 1985). 

Table 3: Suitable area of Sundari and Gewa trees under sea level rise scenarios 

Year Suitable area (ha) 

For Sundri For Gewa 

2001 (Base) 80489 59027 

2050 (under 32 cm SLR) 69571 

(-14%) 

58992 

(-0.06%) 

2010 (Under 88 cm SLR) 43884 

(-45%) 

55021 

(-7%) 

Source: CEGIS, 2006 

It is assumed that mean sea surface temperature will be increased due to climate change 

and as a result frequency and intensity of tropical cyclone formation in the Bay will be 

increased. Cyclonic storms can cause severe damages to the forest, its inhabitants and 

resources.   

The effects of climate change on the Sundarbans would be more pronounced during the 

dry season. Hussain, et al. (2013) studied on changes of the seasonal salinity distribution 

at the Sundarbans coast due to impact of climate change and found maximum increase of 

salinity during the monsoon season (average 4 practical salinity units, psu), followed by 

the winter (average 2.4 psu), the post-monsoon (average 1.8 psu) and the pre-monsoon 

(average 1.7 psu) for 2080s time slice compared to base condition (1991-2010). Climate 

change induces higher evapotranspiration and low flow in winter would increase salinity. 

As a result, growth of fresh water loving species would be impaired (World Bank, 2000). 

Moreover, decrease in the precipitation reduces the freshwater flow into the Sundarbans 

which also directly affect the evapotranspiration systems. These combine effects will 
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further contribute to salinity ingression into the forest regime and its adjacent land 

boundary. The existence of current mangrove depends on the quality of forest 

environment. If the quality of the forest degraded, the biodiversity of Sundarbans would 

also be degraded in a parallel way.  

Discussions and Conclusion 

The area under mangrove was 3.12% of the total area of Bangladesh in 1976. 

Bangladesh Forest Department (2011) identified mangrove forest including water was 

4.07% of the country’s total land mass. This increase of mangrove forest may be due to 

mangrove plantation to 132000 ha of land along the shore land of coastal districts up to 

2000 (BFD, 2011). According to Food and Agricultural Organization (FAO, 2007), the 

Sundarbans Reserved Forest is well protected, and no major changes have been found 

during 1980 to 2005. Climate change is not now assumption, it is already happen in the 

earth. The impact of climate change in south-western coast of Bangladesh is now 

visible. Climate change may speed up poverty trap in SIZ locality that may further 

increase dependency on Sundarbans. 

Hence, the impact of climate change on Sundarbans is really a great concern for the 

communities and the policy makers as well. Climate change will appear in Sundarbans as 

rise in salinity level, loss of biodiversity, shrinking of reserve forest area due to the sea 

level rise. These impacts are closely looped back with the sustainable resource harvesting 

from the Sundarbans. Millions people are directly engaged in livelihoods dependent on 

the Sundarbans. The SRF depended livelihoods may be endangered because of shrinking 

the livelihoods opportunities. Alteration of livelihoods is looped with the searching of 

new livelihoods opportunities. The SRF dependent people will be migrated from their 

forefather’s land. This will be one of the mass migrations due to the impact of climate 

change on single forest.        

The frequency and severity of landfalls of cyclonic storms in coastal zones and 

Sundarbans increased over the last couple of decades. Moreover, shifting of saline regime 

of Sundarbans is associated with the existence of several mangrove species like Sundari 

tree that cannot tolerate high salinity. Coastal zone was affected by two major 

consecutive cyclones (cyclone Sidr in 2007 and cyclone Aila in 2009). These two 

cyclones endangered lives and livelihoods of coastal communities. After cyclone Aila, 

more than 20,000 families have been displaced on the embankments and others near 

roads and collective centers from Koyra and Dacope upazila (IOM Displacement 

Tracking Matrix, February 2010). Many people seasonally migrated from the SIZ for 

their livelihoods. And to some extend the dependency of some people on Sundarbans 

increased. So that the vicious cycle of human poverty and impact of climate change on 
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Sundarbans can play an important role to the depletion of Sundarbans resources. 

Hypothetically, if government of Bangladesh develops strong policies and takes effective 

and efficient legal measures to conserve Sundarbans from illegal harvesting, even 

Sundarbans will further be degraded because of climate change impact which was the 

major thrust of this research work. 

Sundarbans plays an important role for the people of south-western coast of Bangladesh. 

But the forest is being degrading day by day. Therefore, comprehensive protection 

measures should be taken at national and international level to conserve Sundarbans.  In 

addition, trans-boundary river management is strongly suggested to protect Sundarbans 

from human induced climate change impacts. The Joint River Commission (JRC) needs 

to be more proactive to ensure agreed water flow through Farakka Barrage. Finally, 

although several environmental protection strategies have been adopted to preserve SRF, 

it is however still a challenge to protect the forest from the climate change impacts.  
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