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4.3  Project Idea for Technology 2: Rehabilitation of Mangroves 

 

Project Idea:  

‘Rehabilitation of mangroves as soft barriers against sea level rise in the North 

Western, Eastern and Southern coastal belts of Sri Lanka, while  maintaining the 

ecological balance and sustainability of socioeconomic activities’ 

 

4.3.1 Introduction/Background 

 

The mangrove systems covering an area of 6000-7000 ha are interspersed along the coastline of Sri 

Lanka. The largest mangrove system is located in Puttalam Lagoon – Dutch Bay – Portugal Bay complex 

and covers an area of 3385 ha. The other large concentrations are in Batticaloa and Trincomalee districts. 

The mangrove forests in Bentota are highly threatened as a result of unchecked growth of the tourism 

sector. Until recent times, mangrove areas have received very little or no attention in terms of their 

conservation or sustainable management. As a result, most of the mangrove areas have been lost due to 

indiscriminate clearing and reclamation for industrial, urban, tourist resorts, roads, aquaculture ponds, and 

fishing ports development. Although the legal jurisdiction of the mangrove ecosystem falls under the Forest 

Department, Department of Wildlife Conservation, and the Coast Conservation Department, there is 
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inadequate legal protection for protection of mangroves in the country. Total land area in Sri Lanka 

covered by mangroves is around 12,570 Acres.  This unique ecosystem is home to over 20 true mangrove 

species of Sri Lanka and the major genera that represent these species are Avicennia, Rhizophora, 

Bruguiera, and Sonneratia. In addition to the true mangroves there are several species of plants found in 

association with mangroves and they are known as “Associated Mangroves” and details of them are also 

important for replanting programmes. 

 

There has been indiscriminate exploitation of mangroves for commercial, industrial, housing needs mainly 

due to the lack of knowledge of non-extractive and ecological role of the mangroves amongst the decision-

makers. Coastal wetlands also provide a number of important ecosystem services, which are of 

socioeconomic importance, which includes water quality and climate regulation. They are valuable 

accumulation sites for sediment, contaminants, carbon and nutrients and they also provide vital breeding 

and nursery ground for a variety of birds, fish, shellfish and animals. They are also a sustainable source of 

timber, fuel and fibre17. Wetlands are capable of undergoing ‘autonomous’ adaptation to SLR, through 

increased accumulation of sediments to allow the elevation of the wetland to keep pace with changes in 

sea level (Nicholls & Klein, 2005). Provided wetlands are not subjected to coastal squeeze, and the rate of 

SLR is not too rapid to keep pace, wetlands are capable of adapting to SLR without further investments.  

 

Red mangrove (Rhyzophora mangle) is a source of timber, fuel, railroad ties and tannin in the tropics and it 

is having a short crop rotation period, which makes it a popular choice.  In Asia, It is also used for 

construction of boats, houses and furniture for which commercial mangrove production is necessary. The 

wood of this plant is used for manufacture of charcoal and for industrial applications such as metal 

production, due to its high calorific value. 

There are four major problems to be addressed and they are; inadequate financial assistance for 

rehabilitation of mangroves; inadequate awareness among all stakeholders on the importance of non-

extractive uses of mangroves; inadequate knowledge on suitable floral species, composition/diversity and 

density to be used for restoration of mangrove vegetation; lack of alternatives to communities who depend 

on mangroves for socioeconomic activities and poor coordination among stakeholders when rapid 

development programmes are undertaken in mangrove areas.  

 

This project would be implemented in the South-Western, Eastern and Southern provines of Sri Lanka. For 

rehabilitation of mangroves, 5 districts are selected and they are Puttlam (Kalpitiya) & Mannar Districts 

from the North-Western Province, Baticoloa & Mulativu Districs from the Eastern Province  and 

Hambantota from the Southern Province. 

 

 

                                                           

17 White et al., 2010 
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4.3.2  Objectives  

 

 Restoration of mangroves and its vegetation, to develop soft barriers against SLR, storm surges, 

inundation, etc. and as wind belts where ever it is applicable. 

 Conservation of natural sand dunes and turtle nesting sites in their vicinity to promote eco-tourism 

 Reduce unemployment & to uplift socioeconomic status of coastal communities. 

 Explore the possibilities of introducing economically important exotic species of mangrove plant 

species (e.g Rhyzophora mangle) to Sri Lanka and also the possibilities of using other Rhyzophora 

spp available in Sri Lanka for such small-scale industries. 

 Uplift the economy of the country, through development of eco-friendly within coastal belts with 

mangroves. 

 

4.3.3  Outputs and measurable 

 

At the end of the project following would be achieved,  

1. Ten (10) suitable sites with an area of 2ha of mangroves will be rehabilitated. 

2. About 100 persons will be trained as trainers for future rehabilitation programmes, tissue culture 

techniques, plant propagation, sustainable utilisation of dune resources, for SMEs, ecotourism, 

etc. 

3. Three (03) tissue culture laboratories will be established.  

4. Suitable technology will be developed  to utilise mangrove resources (e.g. from Soneratia sp & 

Rhyzophora spp.) to promote SMEs based on mangrove resources.   

5. Establish nature trails close to clusters of tourist resorts within mangrove areas. 

6. Unemployment among coastal communities depending on mangrove ecosystems will be reduced 

by 10%. 

 

4.3.4  Relationship to the country’s sustainable development priorities  

 

As expected by the National Environment Policy  (NEPO, 2003) protect  and sustainably  manage  of 

coastal environment and resources of dune ecosystems, by maintaining transparency and public 

accountability, securing sustainable socioeconomic development, healthy and peaceful life style of all 

coastal communities and stakeholders by developing a  pleasant coastal environment and securing the 

human dwellings and their properties and by providing employment opportunities while reducing 

destructive anthropogenic activities. Conserve the natural biodiversity of mangroves as reservoirs as laid 

down by the National Policy on Wild Life Conservation (2000), and maintain resources, soils, water and 

aesthetic values, to increase the tree cover and productivity of the natural dune vegetation to meet the 

protection from the impacts of natural hazards and SLR to present and future generations for their 
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products and services and to enhance the contribution to the welfare of the coastal communities and by 

strengthening  the national economy, with special attention paid to equity in economic development. 

Conserve, protect and manage the coast & its resources for the wellbeing of the coastal communities and 

to improve the socioeconomic of coastal communities and the country’s economy according to the 

Conservation Act No. 57 & Act No. 64, Coastal zone management plan  (CZMP1997 & 2004), 

conservation Act. 1990 an Mahinda Chinthena (2005)p p 61 & 64 and Mahinda Chinthena way forward 

(2010) – Vision for the New Future is the Government of Sri Lanka’s Ten Year Development Policy 

Framework18.  

 

4.3.5  Project Deliverables  

 

Protection of coastal, communities and their properties, from impacts of SLR/climate change and provide 

alternative livelihoods to those involved in destructive socioeconomic activities  associated with coral reef 

ecosystems; Low cost technology made available, to restore reef ecosystems and to establish artificial 

reefs to be used for ecotourism as a sustainable industry to  reduce unemployment and to provide 

alternative employment opportunities to those who involved in unsustainable activities within coral reefs;  

Unemployed youth trained tour guides  to be involved in ecotourism; Conservation and protection of 

biodiversity of coral reefs to the benefit of present & future generations; Improvement of  aesthetic values 

of the coastal reef habitats and Information on economically important reef forming and reef associated 

species that could be cultured and used for economic, medicinal and agrochemical practices are the 

project deliverables.   

 

4.3.6  Project Scope and Possible Implementation  

 

Ensure and sustainable socioeconomic development of communities living in the vicinity of mangroves 

through selection of most suitable sites selected for the rehabilitation.  Rehabilitation of 5 selected 

mangrove sites the Southern, North-Western and Eastern coastal districts of Sri Lanka and technology 

used for them will be made available through detailed publications for future expansions of such projects to 

other mangrove areas. Information on the most suitable species of mangrove flora to be used for 

replanting on Southern, North-Western and Eastern coastal belts of Sri Lanka will be identified, with the 

correct diversity and composition to be used for each specific site depending on the physicochemical and 

biological nature of the sites and the type of protection and socioeconomic development expected. 

Suitability of exotic species of mangrove plants with an economic value, to be introduced to mangrove 

plantations will be identified through scientific investigations and information will be made available to all 

stakeholders through booklets/leaflets for dissemination of knowledge on them. Economically feasible 

tissue culture techniques and SMEs based on mangrove products will be developed through research and 

                                                           

18 Mahinda Chinthana Policy Framework, 2005.  
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the information will be published and will be made available to the community to be used for future 

socioeconomic development programmes. Most of the activities will be conducted with community and 

stakeholder participation and the project is associated with establishment and improvement of economic 

establishments, education and improvement of employment opportunities, which will benefit the coastal 

communities and they will ensure the sustainability of the project. Improved cooperation among different 

stakeholder groups for successful implementation of the proposed project activities.  

 

4.3.7  Project activities 

 

1. Selection of sites and suitable species for replanting mangroves (using aerial photographs and 

published information)  

2. Awareness/training for all stakeholders (local & foreign)   

3. Collection & preparation of propagules (tissue culture, nurseries, etc) for replanting and planting 

them in selected sites 

4. Establishment of community participatory SMEs & eco-friendly tourism based on mangroves & 

their products. 

5. Research for development of low cost technologies for mangrove based products  

6. Evaluation of success 

 

4.3.8  Timelines for proposed activities 

 

Table 4.4: Proposed Timelines for Implementation of project activities 

 

Activity Year 1 Year 2 Year 3 Year 4 Year 5 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

1. Selection of sites and suitable species for 

replanting mangroves  

                    

2. Awareness/training for all stakeholders                      

3. Collection & preparation of propagules 

(tissue culture, nurseries, etc) for 

replanting and planting them in selected 

sites 

                    

4. Establishment of community participatory 

SMEs & eco-friendly tourism based on 

mangroves & their products  

                    

5. Research for development of low cost 

technologies for mangrove based 
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products  

6. Evaluation of success                      

 

4.3.9  Budget/Resource requirements 

 

Table 4.5: Approximate Budget Estimate for the Proposed Project 

 

Activity/Sub Activity 
Budget (US $) 

No. Activity/Sub Activity 
Domestic International Total 

1 Selection of sites and suitable species for replanting  20,000 40,000 60,000 

2 Awareness/training for all stakeholder groups (local & 

foreign) 38,000 125,000 163,000 

3 Collection & preparation of propagules (tissue culture, 

nurseries, etc) for replanting & planting them in selected 

sites 40,000 150,000 190,000 

4 Establishment of community participatory SMEs & eco-

friendly tourism based on mangroves & their products  30,000 105,000 135,000 

5 Research for development of low cost technologies for 

mangrove based products  25,000 100,000 125,000 

6 Evaluation of success  25,000 - 25,000 

Subtotal: Cost of Project Activities 178,000 520,000 698,000 

7. Project Management cost 69,800 - 69,800 

Total  budget for Technology 2 247,800 520,000 767,800 

 

The cost of project activities would be approximately US $ 0.698 million and the project management cost 

would be around 10% of the cost of project activities (US $ 0.07 million). Estimated total cost of the 

proposed project including the project management cost would be approximately US $ 0.768 million. 

Required funds will be obtained through domestic (US $: 0.248 million) and international (US $: 0.52 

million) sources as indicated in the budget estimate. 

 

4.3.10     Measurement/Evaluation: 

 

An internal monitoring programme (quarterly) and periodic external evaluation (biannually and mid-term) 

would be implemented for project monitoring and evaluation. Quarterly internal monitoring will be carried 

out by the planning unit of the Coast Conservation Department. External evaluation will be carried out by 
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an independent panel of experts appointed by the line ministry (Ministry of Fisheries and Aquatic 

Resources) in consultation with the donor agency.  

 

Monitoring and evaluation of project activities will be done as follows; 

Awareness can be evaluated by the level of involvement of different stakeholders in rehabilitation and 

awareness programmesx related to mangroves.  Success of mangroves restoration will be indicated by the 

expansion of the area covered by mangroves, which can be measures using aerial photographs. Efficiency 

of replanted mangroves as a soft barrier against SLR will be evident by the increased stability of 

mangroves under harsh conditions and through the stability of the banks of lagoons and estuaries. 

Success in establishing nurseries and their performance could be evaluated by the numbers of nurseries 

established during the project period and numbers of propagules produced per nursery per year and by the 

quality of propagules produced.  Effect of training given on tissue culture, SMEs etc. could be evaluated by 

available numbers of persons with respective training and by the percentage increase in the production of 

high quality propagules per year at a low cost and through availability of mangrove products produced by 

SMEs in the local market. Quality of propagules could be evaluated by their survival rate and growth rate ( 

height, numbers of leaves, flowers and fruits produced per ha).  Effect on reduction of unemployment can 

be evaluated by numbers of persons involve in sand dune related activities (SMEs, eco-tourism,  

management of community centres related to mangrove activities.  Impact on tourism could be evaluated 

by the number of tourists visit nature trails, through foreign exchange earnings. Improvement of 

socioeconomic standards could be evaluated by the percentage increase of average annual income of 

coastal communities involved in mangrove related activities.  

 

4.3.11 Possible Complications/Challenges  

 

Inadequate national & /or International funding for initiation and continuation of the project until it reaches, 

self sustainable levels; Inadequate involvement of local communities, NGOs & INGOs; Resistance from 

the stakeholders and community (tourist resort owners, fisher communities, etc.) to give up their 

unsustainable socioeconomic activities; Inadequate patronage at provincial and national government level; 

Inadequate funding for capacity building at research & higher education institutions for research activities 

(tissue culture, genetic studies, etc.); Unavailability mangrove species with a high growth rate and 

adaptability to high temperature and salinity; Slow performance/ progress of the project; Iadequatet 

collaboration/cooperation among, different stakeholders; Frequent occurrence of extremely harsh 

environmental conditions; Illicit and illegal activities within mangrove. 
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4.3.12 Responsibilities and Coordination  

 

Stakeholder Responsibility Collaborations 

 CCD ICZM, Coastal Protection & coordination of 

coastal projects & development plans  

All stakeholders of the 

coastal belt 

M/Environment & 

Natural 

Environment 

Policy decisions, financial planning and 

administrative matters related to coastal 

environment 

All stakeholders and their 

line ministries & treasury  

Universities Training, awareness & research R & D institutes, CCD, 

CBOs, NGOs 

Tourist Board Development coastal tourism and eco-tourism 

related to mangrove ecosystems 

Tourist hotel/resort 

owners, CCD, CEA,  

Tourist hoteliers Development coastal tourism and eco-tourism  Tourist Board, M/ local 

government and Provincial 

councils, CBOs, NGOs, 

National Physical 

Planning 

Department/ 

Identification of suitable development plans for the 

coastal belt to reduce impacts on mangrove 

ecosystems 

CCD, M/Tourism, Tourist 

Board, M/Local 

government & Provincial 

Councils 

CEA Conducting IEEs & EIAs CCD, MEPA,. Universities 

& Research  Institutes 

M/Agricultural 

Development,  

Policy decisions related to Agricultural activities, 

development of dune plantations of economic 

importance, promote agrarian research  

M/Technology & 

Research, Universities  & 

Research Institutes 

M/ Industrial 

Development,  

Awareness and introductions of SMEs related to 

mangrove products 

Universities & Research 

Institutions, Dept. Of 

Agriculture, SMEs, NGOs, 

CBOs 

M/ local 

government and 

provincial councils. 

Planning of development programmes and 

socioeconomic activities for the well being of 

coastal communities and provide sources of 

funding for mangrove rehabilitation activities and 

to establish CBOs 

CCD, M/Environment & 

natural Resources, CBOs, 

NGOs,  

M/Technology 

&Research 

Providing funds for R&D activities related to 

mangrove ecosystems and their resources 

M/Finance & Planning, 

Universities & Research 

Institutions, funding 

agencies 
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Agrarian research 

institutes, 

Research on establishing suitable environmental 

conditions (soil, irrigation, fertilizer, etc.)for 

mangrove plantations to rehabilitate with suitable 

plant diversities,  

Higher educational & other 

research institutions 

SLCARP Preparation & introduction of  relevant agrarian 

research policies 

M/Agricultural 

Development, 

Universities& Research 

Institutes 

Coast Guard Protection of coastal belt from harmful activities CCD, MEPA 

Community –based 

organizations 

(CBOs) 

Involvement of community for  rehabilitation of 

mangroves, establishment & maintenance of 

mangrove plantations, promote awareness on the 

importance of mangroves  and dissemination of 

knowledge on conservation and management of 

mangrove forests  and plantations and vegetation, 

SMEs related to dune resources, etc.  

CCD, Higher Educational 

& Research institutions, 

NGOs, INGOs, SMEs, 

M/Industrial Development, 

M/Tourism,Tourist Board, 

Tourist Hotel owners 

MEPA Protection of coastal & marine environment from 

pollution and man-made hazards 

CCD, CEA, Coast Guard, 

Universities & Research 

Institutions  

INGOs & NGOs Organising community participatory activities such 

as workshops, training, finding finances, etc. for  

activities related to mangrove rehabilitation and 

for socioeconomic development of coastal 

communities 

CCD, CBOs, M/ local 

government and provincial 

councils, Higher 

educational & Research 

Institutions 

SLLRDC Rehabilitation of mangrove ecosystems and land 

reclamation through mangrove plantations  

CCD, M/National Planning 

& Development 

NSF Encourage preparation of research proposals 

related to Sand dune restoration, sustainable 

utilization of resources and provide funding for 

projects related to them 

M/Finance & Planning, 

Universities & Research 

instites, International 

funding agencies 

 

Duplication of roles will be minimized by selecting Coast Conservation Department, which is the 

organization responsible for Integrated coastal zone management , as the main stakeholder and as project 

implementing organization, to conduct the project in collaboration with all other stakeholders;   By obtaining 

the cooperation and collaboration of all stakeholder groups when developing the project proposals and for 

identification of specific responsibilities of each stakeholder; Through preparation of multidisciplinary 

development projects, with sub projects to be handled by different stakeholder groups/ 

institutions/organizations and make separate budgetary allocations according to the tasks to be handled by 
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each stakeholder; Through inclusion of  key officials from relevant stakeholder institutions/establishments 

when forming a project coordinating body and through participation of all stakeholders, during project 

progress review meetings. 
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