
The role of coastal plantations on land stabilization in Bangladesh 

Introduction 

Bangladesh is geographically located in the low-lying deltaic plain of Ganges-Brahmaputra-

Meghna river network which remains at risk to natural disasters and climatic vulnerability 

(Nandy and Islam, 2010). The coastal regions cover 19 districts out of 64 districts of Bangladesh). 

The area forms the lowest landmass and is part of the delta of the extended Himalayan drainage 

ecosystem. Bangladesh coastline is over 710 km long along the Bay of Bengal and comprises 

numerous char and offshore islands of varying sizes (Siddiqi, 2001). The greater part of the 

coastline was once without tree vegetation. Bangladesh Forest Department started coastal 

plantations on the newly accreted lands in 1966 with the primary objective to protect the lives 

and properties of the coastal people from cyclone and tidal bore (Das and Siddiqi, 1985).  

The objectives of coastal afforestation were then expanded to reclaim and stabilize the newly 

accreted lands, and production of timber and fuel wood (Saenger, 1987). Primarily, most of the 

commercial mangrove species were tried on newly accreted char lands.  Among these species, 

only Sonneratia apetala Buch.-Ham. (keora) was the most successful species all along the 

coastline, while Avicennia officinalis L. (baen) was successful only in the eastern belt. S. apetala 

accounted 94.4% and A. officinalis 4.8% of the successful mangrove plantations (Siddiqi and 

Khan, 2004). A total of 0.192 million hectares mangrove plantations were raised in the newly 

accreted lands till 2013 (Hassan, 2013). In many areas of the aged plantation sites, the forest floor 

rise up due to heavy sedimentation and resulted less inundation during full moon.  

Bangladesh is one of the most vulnerable countries to the impact of climate change (MoEF, 

2005; Rahman et al., 2008). The coastal area of Bangladesh is highly prone to cyclone and storm 

surges. It is believed that coastal forests serve as protective barrier (shelter belt) against natural 

disasters and those can minimize losses of lives and properties of coastal communities. 

Mangrove mixed plantations provides strong physical protection and some of the species can 



trap sediments by their root system that accelerates accretions and gradually stabilizes newly 

accreted lands.  

 

 

The following are the objectives of coastal plantation initiative in Bangladesh: 

• Protect human habitation 

• Protect life, property and agricultural crop from natural disaster 

• Stabilize newly accreted land 

• Increase forest resources of the country 

• Increase & protect fish & other aquatic resources 

• Ameliorate environment from degradation and improve biodiversity 

• Improve resilience through afforestation and community adaptation against adverse 

impact of climate change 

• Carbon sequestration 

                

               Figure: Map showing coastal areas of Bangladesh. 

Coastal afforestation programmes in Bangladesh  



Bangladesh Forest Department (BFD) started afforestation programme in the coastal areas of 

Bangladesh since 1960-61. Afterward different forest divisions of Coastal Circle and Chittagong, 

Feni and Cox’s Bazar Forest Division carried out massive afforestation programmes along the 

coastal belt under various development projects on the newly forming lands of the Bay of 

Bengal. The government has decided that all new accretions in the Bay will be afforested to 

ensure their stabilizations and to ensure further accretions (Rachid, 1977). Now the coastal 

plantations established in the coastal areas are administered by four Coastal Afforestation 

Divisions namely, from east to west, Chittagong, Noakhali, Barisal and Patuakhali and 

subdividing into 28 forest Ranges and 198 beats (Drigo et al., 1987). Till 2010, an area of 

170,000 ha coastal area has been planted, although there are plantation failures over a 

considerable area (Aziz, 2010).  

During the last four decades, the Forest Department has successfully implemented massive 

plantation programmes and has established some 172,000 ha of mangrove plantation scattered 

over coastal areas and offshore islands of the country (Hossain et al., 2008). In addition to these, 

the other mangrove plant were also tried to raise in borrow pits. Species planted in borrow pits 

showed reasonably good success (Choudhury, 1982). Species tried were Keora (Sonneratia 

apetala), Baen (Avicennia officinalis), Kankra (Bruguira gymnorhiza), Golpata (Nypa fruticans) 

and Gewa (Excoecaria agallocha) (Choudhury, 1982). Newly accreted lands grow and colonize 

first, trap sediments and bind deposited sediments more effectively (Siddiqi, 2001). The first 

colonizer comes naturally is Urigrass (Karim, 1994), then after some years mangrove bushes 

appears. Depending on the soil condition then appear Keora, Baen, Kankra etc. on the land, and 

finally a dynamic mangrove ecosystem is established (Choudhuri and Choudhury, 1994). 

Bangladesh Forest Department has already been raised large scale plantations mainly with 

Sonneratia apetala in all along the coastal belt to create a green shelterbelt. But these established 

plantations are facing tremendous pressure due to insect infestation, rising up forest floor and 

lack of inundation resulted large gaps inside plantations. From the available research findings, 

some of the other mangrove species are found suitable for planting inside the gaps of these 

plantations. Moreover, some of the non- mangrove species are found promising for planting in 

the raised coastal lands and embankment. Therefore, the selected promising species can be 

planted in the accreted lands, roadside, embankment and marginal lands for creating dense 

vegetation which can reduce the impact of all-weather events resulting from climate change. 

Multi-species mangrove plantations can also be established in the accreted lands for long term 

sustainability of coastal ecosystem. The coastal community can be incorporated to the 



afforestation programmes for the sustainable development of coastal forestry. Thus they will be 

socially and environmentally benefited. 

List of coastal afforestation projects implemented by the Bangladesh Forest Department 

1. Afforestation in the coastal belt and offshore islands (1960-61 to 1964-65). 

2. Afforestation in the coastal belt and offshore islands (1965-66 to 1969-70). 

3. Afforestation project in the coastal regions of Chittgong, Noakhali, Barisal and  Patuakhali 

(1974-75 to 1979-80). 

4. Mangrove Afforestation project (1980-81 to 1984-85). 

5. Second Forestry project (1985-86 to 1991-92). 

6. Forest Resources Management project (1992-93 to2001-2002). 

7. Extended Forest Resources Management project (2002-03 to 2003-04). 

8. Coastal Green Belt project (1995-96 to 2001-02). 

9. Coastal Char Land Afforestation project (2005-06 to 2009-10). 

10. Management Support project for Sundarbans Reserve Forest (2005-06 to 2009-10). 

11.  Afforestation in the Coastal Areas to Mitigate Adverse Effect of Climate Change Project( 

Nov. 2010 to June 2013).                                 

12. Community Based Adaptation to Climate Change Through Coastal Afforestation Project in 

Bangladesh ( July-2009 June-2014). 

 



 

Figure: Coastal Mangrove plantations 

Role of Coastal plantation in land stabilization 

The coastal zone constitutes 20% of the country’s area and 28% of the population of Bangladesh 

(Islam, 2004). The population of this area is 36.8 million and more than half of them (52%) are 

poor (Islam, 2008). As the poor lives in the coastal belts, they are the most vulnerable and the 

prime victims of the detrimental effects of climate change. The people of Bangladesh particularly 

in the coastal areas and char islands are being affected by disaster more frequently as a result of 

climate change. Coastal embankment was raised during 1960-1980 with an intention to save 

agricultural lands as well as to intensify rice production all through the coastal region. A total of 

5017 km of embankments were raised throughout the coastal region against the will of nature 

(Rahman and Rahman, 2015). But the embankments are under threat due to sea level rise and 

cyclonic storm surges. In order to reduce the impact of climate change, it needs to develop 

sustainable forests along the coastal belt of Bangladesh. 

Mangroves and non-mangrove coastal forests can play an important role to reduce the damages 

and protect human lives by acting as a protective shelterbelt during extreme natural events. 

Mangrove afforestation is a soft adaptation measure that has significantly contributed to reduce 

the loss of lives and properties against tropical cyclones and storm surges in the coastal areas 

(Nandy and Ahammad, 2012). Mangrove forests also serve to conserve and stabilize newly 

accreted land and development of suitable environment for the biodiversity (Papry, 2014). 



Approximately 190,000 ha of accreted lands have been brought under coastal mangrove 

plantations till 2010 (Islam et al., 2013). Among them, Sonneratia apetala (keora) is the most 

successful planted species and Avicennia officinalis (baen) is the second most successful species 

of the coastal mangrove plantations (Siddiqi, 2001). Presently, S. apetala alone accounts for about 

94.4% while A. officinalis accounts only 4.8% of the total established mangrove plantations 

(Siddiqi and Khan, 2004). 

Plantations with 37 different non-mangrove species have been raised mostly on the slop of 

coastal embankment, roadsides and raised coastal lands (Nandy et al., 2002). Nevertheless, all 

coastal afforestation projects implemented by the BFD are anticipated to make sustainable buffer 

zones that create shelterbelt, prevent erosion, trapping sediment and reduce potential loss of lives 

and properties during natural disaster..  

The entangled roots of mangrove forests help to stabilize coastal areas through sediment capture 

and bio-filtration of nutrients and some pollutants from the water (Prasetya, 2007). The aerial 

roots of mangroves hold back sediments and reduce pollutants from sewage and aquaculture in 

estuaries and coastal waters (Silori, 2010). Islam et al., (2015) also stated that the mangrove 

plantations are trapping soil particles and sediments with their root system and thus accelerate 

accretion and stabilize newly accreted lands in the coastline of Bangladesh. The root system also 

can protect river/canal banks from soil erosion. Even some non-mangrove species can grow and 

survive in low-lying areas and survive in a stressful environment (Nandy et al., 2002). Alam et al. 

(1991) provided a list of 150 plant species (mangrove and non-mangrove) that are suitable for 

low-lying areas or tolerate to different degrees of inundation. Siddiqi (2008a) mentioned that 

some non-mangrove species such as A. mangium, A. auriculiformis, S. saman, Mangifera indica 

(mango), T. arjuna, Lagerstroemia speciosa (jarul) etc. could withstand flooding. Some other tree 

species such as P. dulce, C. equisetifolia, A. nilotica, A. procera, C. nucifera, P. sylvestris, B. 

flabellifer and Areca catechu (betel nut) can grow well and tolerate moderate to strong saline 

condition (Islam et al., 2014). 

Conclusion  

Bangladesh is a pioneer country in raising successful plantations along the shoreline and offshore 

islands. But these plantations are under tremendous pressure due to geomorphological changes in 

the plantation sites and human interferences. Afforestation on coastal char lands has successfully 

been pioneered by BFD and there are countless benefits including char land accretion and 

reclamation. However, local community participation should be ensured wherever possible by 

following the Social Forestry Rules. Climate resilient livelihood opportunities should be explored 



by adopting a community-based and conservation-linked approach. A Char land afforestation 

Plan can be developed by following a participatory approach. The afforestation program is 

consistent with the GOB’s Vision 2021 and Vision 2041, Bangladesh Delta Plan (under 

preparation) and upcoming Seventh Five Year Plan. 
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