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Executive Summary 

 

The country has a surface area of about 72,325 square kilometers and bordered in the northeast by 

the Republic of Guinea, in the south and southeast by the Republic of Liberia and in the west by the 

North Atlantic Ocean. The country has a population of 4,976,871 based on the 2004 National 

Census and is growing at 2.5% per annum. Approximately 80-90 % of the population is in the rural 

areas.  

 
The Second National Greenhouse Gas (GHG) inventories of emissions by sources and removals by 

sinks have been carried out to meet Sierra Leoneôs obligation under Articles 4.1 and 12 paragraphs 

(a) of the United Nations Framework Convention on Climate change (UNFCCC). 

 

The United Nations Framework Convention on Climate Change (UNFCCC) seeks to stabilize 

concentration of greenhouse gases (GHGs) in the atmosphere and commits Parties to take measures 

to mitigate GHG emissions, in accordance with the principle of common but differentiated 

responsibility and taking into account their national priorities and aspirations. Inventories of GHGs 

provide the means for monitoring reductions of GHGs by Parties and are therefore important 

components of national communications. 

 

The Intergovernmental Panel on Climate Change (IPCC) has developed guidelines for computing of 

GHGs (by parties) to enable their comparison. Sierra Leone used the 1996 IPPC guidelines, 

including for the selection of emission factors in all the sectors. 

 

This inventory used 2000 as the base year. No specific surveys were conducted to generate data 

needed for the inventory exercise as the funds were inadequate for such an exercise. 

 

Country activity data were collected to the extent possible. IPCC default factors were employed 

where country data were not available. 

 

For the Second National Communication, the aforementioned reforms contributed to: (i) an 

improvement  in some areas of the  national statistics; (ii) building of national capacity and 

expertise; (iii) appropriate institutional framework; (iv) orientations of policies, in particular more 

specific policies in agriculture, forestry, land use and land use change and energy water sectors. 

 

National Circumstances 
 

Sierra Leone is located in the Southern-Western part of the bulge of West Africa. It lies between 

latitudes 7° and 10º N of the equator and between longitude 10 and 13N of the Greenwich Meridian. 

The country has a surface area of about 71,700 square kilometers (28000 square miles) with a 

population of about 5 million growing at 2.5% per annum. Approximately 80-90% of the population 

is in the rural areas. The vast majority of the population subsists in poverty and most of it is 

malnourished as a result of the 10 years civil conflict. Life expectancy at birth is extremely low 

(less than 40 years). Infant mortality is among the highest in the world. 

 

School enrolment ratios are now moderate and the illiteracy rate is about 80%. Sierra Leoneôs social 

diversity is reflected in the different ethnic groups and local languages such as Mende, Temne, 

Limba, Creole, Lokko, Fulah, Mandingo etc.. There is no religious extremism as Muslims and 

Christians co-exist peacefully in the country. 

 

The climate of Sierra Leone is wet tropical, marked by distinct wet and dry seasons. The wet season 

is from May to October and the dry season November to April. The wet season is related to the flow 
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from the southwest of the tropical maritime monsoon which is a mass of moisture ï laden air that 

originates over the south-Atlantic ocean. 

 

       

The dry season is caused by the hot dusty air of the Harmattan trade winds that develop over the 

Saharan region in the circulation around the high pressure cells.  

The mean annual rainfall over the country is about 3000mm. The Southern and coastal areas receive 

from 3000 to 5000mm. The rains fall steadily in the wet season with the heaviest in the months of 

July and August. Apart from the two seasons there is a sub season known as the Harmattan. 

 

The temperatures are consistently high throughout the country, roughly averaging about 28
0
C. The 

humidity, like the temperature is usually high as a result of the heavy rains coupled with high 

temperature and the maritime influences. Humidity rises up to 93% in the Wet Season and 

decreases inland to about 47% as the rainfall declines. There is little variation in the day length due 

to the near equatorial location, but sunshine hours are affected during the wet season.  

 

The major economic activities undertaken in the country are agriculture and mining. Agriculture 

provides employment for about 85% of the population and contributes more than 30% of the Gross 

Domestic product (GDP) and 16% of the total export earnings. Fuelwood is the main source of 

energy for 90% of the population for domestic cooking. It is also used for non-domestic purposes in 

Agro-based industries such as tobacco and fish smoking in many coastal villages. 

 

The mining industry is one of the most important in terms of employment, and contribution to the 

national economy. The minerals mined include; Diamond, Bauxite, Rutile, Gold etc. Mining has a 

lot of potential as a large income generating sector but its impact on other land use activities has 

been extensive over the years. Studies have revealed that extensive damage is being caused to the 

ecosystem due to improper environmental management in the mining sector. Both large and 

artisanal mining operations have resulted in extensive land devastation, removal of the top soil 

cover, thereby rendering the land unsuitable for farming or other viable economic activities. Water 

air quality changes and siltation in tidal creeks/river systems affect maritime life and also drinking 

water resources of the communities living down stream. When mining is carried out in hilly areas 

and slopes, severe erosion takes place and flooding may result. In certain instances, the activities of 

the miners divert surface drainage. 
 

Greenhouse Gas flows  

 
The table below show 2000 emission levels for the most important greenhouse gases Sierra Leone. 
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Greenhouse Gases Emission for the Base Year 2000 

The gross emissions of GHG in Sierra Leone for 2000 are presented in the table below: 

Table 2.5: Summary Report for 2000 National Greenhouse Gas Inventory of Sierra Leone 

(Gg) 

Greenhouse Gas Source and Sink Categories CO2 Emissions CO2 Removals CH4 N2O NOx CO NMVOC  SO2 

Total National Emissions and Removals in 2000         

1 Energy 
529.28        

   Fuel Combustion (Sector Approach) 529.28        

i. Energy Industries         

ii.  Manufacturing Industries and Construction         

iii.  Transport         

2 Industrial Processes         

i. Mineral Products 111.2397      000000957  

3 Solvent and Other Product Use NOT ESTIMATED DUE TO LACK OF METHODOLOGY  

4 Agriculture          

i. Enteric Fermentation   5.152      

ii.  Manure Management   414.2      

iii.  Rice Cultivation   15640.37      

iv. Agricultural Soils         

v. Prescribed Burning of Savannas 129.36  689.91 8.54 308.58 24.147   

vi. Field Burning of Agricultural Residues         

vii.  Other (please specify)         

5 Land-Use Change & Forestry  -405,339,92 5,431 4,645 167,891 49,267   

i. Changes in Forest and Other Woody Biomass Stocks   1,066,501.5       

ii.  Forest and Grassland Conversion 5331300.6  5,631 4,645 167,891 49,267   

iii.  Abandonment of Managed Lands  -44,798,789       

6 Waste         

i. Solid Waste Disposal on Land         

ii.  Wastewater Handling   11.81 31.29     
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7 Other (please specify)         
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The economic sectors considered in the greenhouse gas inventories are Energy, Industrial 

Processes, Agriculture, Land Use Change and Forestry, and Waste. The GHG inventories of 

emissions by sources and removals by sinks covers carbon dioxide (CO2), methane (CH4) and 

Nitrous Oxide (N2O) and the total CO2, - equivalent from the sectors for the period 1995 ï 2005. 

The greenhouse gases CO2, CH4, and N2O have been reported in accordance with the guidelines 

 

CO2, CH4 and N2O have a direct effect on the climate, while NOx, CO and NMVOC have an 

indirect effect by contributing to the formation of the ozone in the atmosphere which actively 

causes the green house effect. 

 

Not all emission categories of the 1996 Revised Guidelines (IPCC, OECD.IEA, 1997) are 

reported on in this chapter of the National Communications. This shortcoming is due to the 

following: 

 

Sub-category B: fugitive emissions from fuels of category 1: energy is also not reported. 

Estimation of fugitive emissions could not be conducted because there is no fuel produced in 

Sierra Leone at present. Exploratory activities offshore from the coast of Sierra Leone suggests 

that primary fuel has been found to exist but oil and gas activities such as extraction and oil 

refining are not conducted. 

 

The bulk of the emissions from Category 2: Industrial Processes could not be estimated for all in 

this category save for, cement, lime/limestone. Metal, soda ash, adipic and nitric acid, pulp and 

paper, ammonia, carbide and glass production do not exist. Asphalt roofing, road paving with 

asphalt, and concrete plumise stone production are conducted but data is lacking and 

documentation of halocarbons and sulphur hexafluoride (SF6) from refrigeration assembly, 

operation and disposal could not be quantified due to inadequate labeling, documentation and 

age of the equipment that enter the country. Similarly, data on foam products, fire extinguishers, 

solvents, aerosols and propellants, and equipment containing SF6 are not readily available. Some 

study is necessary because the equipments are found in most public, commercial facilities and 

residential properties. 

 

Category 3: solvent and Other Product Use has not been reported on because the methodology 

for this category is still being developed. 

 

The details of the methodology and data sources are under the respective emission categories 

below. 
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Emissions and removals of Greenhouse Gases in 2000 

Carbon dioxide  

 

The total carbon dioxide emission (CO2) for the year 2000 is 574.061Gg CO2. The distribution per 

major sectors is as follows: 

 

The emissions from energy generation are fairly high in the country, amounting to 529.287Gg of 

CO2 as Sierra Leone energy generation is based on diesel powered generators. Recently, with the 

commissioning of the Bumbuna Hydro Electric Power Station, CO2
 
emission from the energy sector 

has been fairly reduced at least on a seasonal basis.   

 

The Land Use, Land Use Change and forestry (LULUCF) sector is the least significant source of 

CO2 emissions up taking 752,748Gg of CO2, followed by the waste sector emitting 11.83. The 

industrial processes are however marginal amounting to 39.55 Gg of CO2 mostly from cement 

production. 

 

Methane  

 

The total CH4 emissions are 32,312.53 Gg. Agriculture is the most important source of CH4 

emissions (86.67%), followed by the LULUCF sector (5.631) and finally the waste sector (11.83).  

 

The other sectors are not sources of CH4 emissions. 

 

Nitrogen dioxide 

  

N2O emissions estimated at 13.91 Gg with 8.54Gg coming almost exclusively from the agricultural 

sector. The waste sector is also a source of emission (31.29Gg). 

 
Mitigation of Greenhouse Gases  

 
Climate Change Mitigation is not a stand-alone problem. It will both affect and be affected by 

socio-economic policies and by choices involving development, sustainability and equity. Policies 

to limit net emissions can best promote sustainable development if they are consistent with broader 

societal objectives. Some mitigation options can even promote benefits far beyond immediate 

climate change concerns such as reducing health problems, increasing local employment, 

minimizing air pollution, protecting and enhancing forest and water sheds, minimizing certain 

subsidies and taxes and accelerating the development and diffusion of energy-efficient technologies. 

 

As a mitigation assessment approach for Sierra Leone, a scoping workshop was conducted which 

involved collecting data and information through stakeholder consultations. As a result, the 

following options were screened for further analysis: 

 

i) Transport Sector 

- Lead-Free petrol 

- Mass transportation (road and water) for passengers and cargo. 

- Creation of pay parking lots 

- Enforcement of regular maintenance regulations for vehicles 

- Improve the water transport system 

- Regulate cost of duty to improve transport (tax incentives) 

- Regulation/policies on fuel use and consumptions 
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ii)  Energy/Industrial Sector 

- Hydro electric power 

- Switching and promotion for renewable energy (solar energy and LPG) 

- Use of other fuels such as ethanol, oxygen etc. 

- Development of alternative energy sources such as Bio-fuels (from corn, sugarcanes, rice 

husk etc.) 

 

iii)  Agricultural Sector  

- Water management in rice cultivation and maintenance of soils. 

- Low amount of organic matter 

- Use of rice-straw, compost, biogas residues 

- Mineral fertilizers 

- Fallow incorporation and mulching 

 

iv) Forestry 

- Forestry protection, conservation and increase 

- Reforestation, afforestation and Agroforestry 

- Urban and Community Forestry. 

 

v) Waste Management Sector 

     - Waste incineration 

     - Composting 

     - Recycling. 

 
The methodology used to arrive at the mitigation option was the ñMitigation Option Weightingò 

method based on the following criteria,: Mitigation benefits, financial viability, 

implementation/organizational viability, technological viability, size, acceptability and political 

willingness. 

 

Adaptation to Climate Change 

 

Vulnerability and adaptation assessments were undertaken for the following sectors: agriculture, 

forestry, water resources, human health, coastal zones and human settlements and tourism. 

 

Existing & Future Climate in the Sierra Leone 
 

The annual average rainfall in Sierra Leone is 2746 mm based on data from the National 

Meteorological Office for1961πмффл.  

 

Various models were used to assess future climate change scenarios for Sierra Leone, such as the 

GCM, HADCM, UKTR, ECHAM. The average for 1961-1990 is about 26.7°C. This average is 

expected to increase by about 7-9 percent by the year 2100. 

 

Climate data for the period 1961 to 1990 were used to construct the climate change scenarios for 

Sierra Leone. Data were sourced from the following meteorological stations; Lungi, Bonthe, 

Kabala, Njala and Bo. The parameters used for the study were precipitation (Rainfall) temperature, 

solar radiation, evaporation etc. It was evident from the study that the coastal areas experienced the 

heaviest rainfall in the form of Torrential rains. The study period (1961-1990) shows an average 

annual rainfall of about 2746 mm which varied from 3659 mm at Bonthe in the south to 2618 mm 

at Kabala in the North 
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Projection from the 1961-1990 using the ECHAM4 and HDCM2 models for the rainfall values at 

2100 are similar to the current climate rainfall amount, whiles the CSIRO-TR and UKTR models 

show a decrease in rainfall by about 3-10% below the current monthly and annual values. Based on 

the GCM outputs, solar radiation is expected to decrease by 12% under the HADCM2, by 9% under 

the UKTR model, and under the CSIRO-TR and ECHAM models by 5%. In Sierra Leone, based on 

the last reference MAGICC/SCENGEN models, C02 concentration of about 350 parts per million 

(PPM) was determined in 1990. Double C02 concentration levels of about 580ppm are likely to be 

achieved by 2025 and about 700ppm by 2100. Sea level rise (SLR) scenarios adopted in this study 

are 0.2m as baseline and 0.5m, 1.0m and 2.0m by 2100. 

 

There is an indication of consistent temperature warming across all seasons and scenarios. The 

projected 1.5Ǔπ2.0Ǔ Celsius increase in temperature results in increased evaporation losses, 

decreased precipitation, and a continuation of rainfall decline. 

 

Impacts of Climate Change on Water Resources 
 

In this study, the vulnerability and adaptation of water resources to climate change in Sierra Leone 

is assessed by simulating the hydro climatic cycle using the monthly, spatially lumped and one 

dimensional water balance model, WATBAL.  

 

In Sierra Leone, groundwater supplies most water demands (approximately 80% of production) and 

represents 84 percent of the countryôs exploitable water. The countryôs water sources are associated 

with major rock formations and their interrelationships. Existing stream flow data from the Sierra 

Leone Water Resources Authority indicate that several rivers are in deficit, which results in water 

lock offs and an overall limit in water supply. The Sewa River, Jong, and Mano areas are under 

stress. It is not clear whether Sierra Leone has enough storage to provide water supplies to 

adequately meet all demands during periods of below average rainfall. The monitoring of wells 

need some improvements so that the real trends may be better identified. Additionally, more work 

need to be done with data collection to make it more relevant to user needs.  

 

However, initial analysis of the Freetown Municipality, indicates that  increase in population  

coupled with increased deforestation, after the war in 2000 increased abstraction from the Guma 

dam could be the main cause of lower water supplies and not so much as a direct result of less 

rainfall. Significant issues associated with water resources management and vulnerability and the 

impacts of climate change are likely to present some pressure. 

 

Proposed Elements of a Water Resources Adaptation Strategy for Sierra Leone 

 

1.  The efficient management of water resources aimed at reducing demand and increasing the   

supply base. The reduction in water demand can be achieved through the identification and 

adoption of positive attitudes that would lead to the use of less water, and recycling and 

reuse of water. Also, efficient water use can be facilitated through education, voluntary 

compliance, pricing policies, rationing of water or the imposition of water conservation 

measures. 

2.  Improved planning and coordination of the use of the river basin, which may provide 

solutions to problems of water quality and supply. Planning can also help to address the 

impacts of population, economic growth, and changes in the supply of and demand for 

water. The cost of developing contingency plans is small in comparison with the potential 

benefits. 

3.  Effective monitoring and management of the watershed is considered must crucial as 

climate change is likely to affect the frequency of floods and draughts. Monitoring systems 
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will assist in coping with these changes and will be of immense benefit without climate 

change. 

4.  Increasing and maintaining investment in hydrological monitoring and water use through a 

national database. This will result in improved data collection and storage on a national 

scale. 

5.  Funding research into adopting a water resources and water supply planning method under 

climate Change. With appropriate methods in place, consistent regional and national 

planning can take place under a changing climate. 

6. Developing appropriate modelling tools to assist strategic planning of water resources. 

There is an urgent need to develop a consistent set of appropriate modelling approaches and 

tools. 

7. Investigate shifting focus from ground water to surface water storage for water supply 

reducing the reliance on vulnerable coastal aquifers, in terms of quality and quantity with 

the increased use of surface water reservoirs to maintain supplies. 

 

Agriculture  

 

Agriculture is the largest sector in the economy of Sierra Leone providing employment for over 65 

percent of the labour force, and contributing about 35 to 47 percent of the Gross Domestic Product. 

Rice is the staple food crop in Sierra Leone, grown mainly by small-scale farmers under rain-fed 

conditions. The impact of climate change is already felt in the country, in changed rainfall patterns, 

strong winds, thunderstorms, landslides, heat waves, floods, and seasonal drought. Transporting 

agricultural produce continues to be a challenge in the country; most of the roads in remote areas 

are impassable during the rainy season.  

 

The crop specific data required for the assessment of the impacts of climate change on agriculture 

was obtained from the Sierra Leone Agricultural Research Institute (SLARI).    

 

In assessing the impacts of climate on the crop production sub-sector of agriculture climate change, 

socio-economic and crop production data and scenarios were input into the DSSAT3 biophysical 

model to run the simulation of impacts of climate change.  

 

All of the scenarios show increasingly negative trends for net rice exportsðthough much less so in 

the case of the pessimistic scenario. All three scenarios show a general increasing trend in the world 

price for rice. Rice productivity needs to improve to meet domestic consumption demand; 

increasing production will also benefit farmers, through high world prices.  

 

The scenarios for production and yield of cassava and other roots and tubers show an increase 

toward 2050, with only a slight increase in the area under cultivation. Net export of cassava and 

other roots and tubers is shown increasing up to 2030, followed by a decline up to 2050 for all the 

scenarios.  

 

Groundnut production is shown to increase as a result of expansion in area under production; 

productivity is shown to decrease, probably due to climate change. Depending on the scenarios, net 

exports are shown to increase through 2020 and decline thereafter. With decreasing productivity, 

more area has to be brought under cultivation to meet the demand for groundnut as population 

increases, while increased land degradation forces farmers to use expensive inputs. 

 

The following specific adaptation measures regarding agricultural policy measures are strongly 

urged to implement in order to mitigate the impact of current and future climate challenges:  

 



11 

 

¶ Support the establishment of adequate weather stations around the country in order to 

provide reliable and adequate weather data that will be useful to properly inform 

farmers. 

¶ Provide adequate support to the Sierra Leone Agricultural Research Institute as well as 

Njala University to develop appropriate crop varieties and production practices that 

will enhance resilience to adverse weather conditions  

¶ Develop and maintain seed banks to provide a variety of seed types that preserve 

biological diversity and enable farmers to make informed choices. 

¶ Promote innovative and adaptive approaches such as irrigation and water harvesting, 

to protect farmers from variability in rainfall. 

¶ Make provision for the construction of appropriate roads particularly feeder roads in 

the rural areas to be able to withstand increasing rainfall. 

¶ Take appropriate measures to control rapid increase in population as well as providing 

appropriate infrastructure, social services and mechanization of agriculture in the rural 

areas to slow down massive movements of youths into urban areas. 

¶ Raise awareness of the potential impact of climate change on the agricultural sector. 

Climate Change is not mentioned in the Agricultural Development Strategy 

2005π2008. 

¶ Develop modeling approaches and tools to allow assessment of impacts of climate 

change on export and domestic crops and meat production. Detailed 

crop/country/climate specific assessments are required to inform an adaptation 

programme and policy development. 

¶ Develop regional links to fund and promote plant breeding programmes for common 

crops. 

¶ Adaptation strategies include the development of crop varieties with increased 

temperature, drought and pest resistance. 

¶ Review approaches to integrated pest management under climate change. Existing pest 

management strategies may require modification under climate change. Care must be 

taken that any changes to these strategies do not have negative impacts on the 

environment, for example, from increased pesticide use. 

 

Human Health 
 

Increased temperatures are also associated with increased episodes of diarrhoeal diseases, sea food 

poisoning, and increases in dangerous pollutants. Threats from higher temperatures may cause 

greater contact between food and pest species. Warmer seas contribute to toxic algae bloom and 

increased cases of human shellπfish and reefπfish poisoning. Such cases have been reported in 

Freetown in july-August 2011 and August 2012. Incidents of high temperature morbidity and 

mortality are projected to increase. 

 

Due to water shortages, the impact expected on Sierra Leone would be loss of food production and 

the necessity to import and/or experience food shortages. This may lead to hunger and malnutrition. 

The leading causes of death in Sierra Leone are nonπcommunicable diseases ï respiratory and 

lifestyle diseases. Cerebrovascular (stroke) that is susceptible to heat stress is among the leading 

causes of deaths. The problem could be exacerbated by the design and type of construction 
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materials used in housing. Attention must be given to the design of buildings in order to reduce heat 

stress. 

 

Asthma is active among young children and this is an increasing cause for concern. There is 

ongoing study to determine the actual incidence of asthma. There are also two climate related 

factors that are causing concern. The first is the fact that rising carbon dioxide levels could increase 

allergenic plant pollen. The second is the correlation between the outbreak of asthma affecting 

children and the concentration of the Saharan dust in Sahel Africa that could lead to increase of 

asthma. The water and sanitation sectors of the population are dependent on water. Sources that are 

contaminated have implications in the spread of diseases. Typhoid was associated with and the 

destruction of pit latrines. 

 

Epidemiological surveillance including entomological surveillance behaviours that promoted 

proliferation of rival habitats and the promotion of behavioural change are considered priorities. If 

the health system is efficient the country can adapt.  

 

Proposed Elements of a Health Adaptation Strategy for Sierra Leone Climate change must also be 

mainstreamed into the health system to recognise the likely impact of vectorπborne diseases. 

Underπfinancing is a major problem that can affected staff training and the ability to conduct 

surveillance. 

 

Climate change should be included in the mandate of  the Disaster Management Department, ONS 

since extremes in climate change can lead to greater incidences of flooding. Other adaptation 

strategies included the proper identification and upgrading of shelters to meet the demands for the 

outbreaks of diarrhoeal diseases and other unhygienic conditions that may be worsened. 

 

Shortπterm adaptation strategies for addressing vectorπborne diseases include: 

  Public education aimed at encouraging individuals to identify and eliminate current breeding 

sites and the symptoms of dengue; 

-  Surveillance in outbreak communities for the purpose of environmental sanitisation;  

 

Overall recommendations for the health sector include: 

- Public education in the management of stress; 

-  Elimination of taxes on electric fans; 

-  Increased public education in the areas of sanitation and food poisoning;  

- Relevant agencies prepared for handling increases in the incidents of food poisoning; 

- Public health inspections for mosquitoes, including pest and rodent eradication; 

- Sustainable design standards for housing in areas subjected to high rainfall and strong 

winds, for example, roofs can reduce heat absorption by painting them white or silver; 

windows need cross ventilation; and more attention to be paid to the design of settlements. 

 

Priority should be given to: 

  Better water monitoring and management through improvements at the National Water 

Resources Authority; 

-  Improving the capabilities of DMD to warn of hazards; 

-  Improving data gathering ability and technical support staff of the Meteorological Office for 

monitoring and warning of airπborne type diseases; 

-  More collaboration between research institutions involved in pollution control; 

-   Support should be given to research institutions involved in environmental related health 

risks to run as many regional and statistical downscaling models as possible for calibration 

and inter-comparison purposes; the 
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-  Safe water storage containers;  
 

Coastal Resources and Human Settlements and Tourism  

 

The most important measure for adapting to seaπlevel rise involves a development of setback 

guidelines. This could  be related to the local risk of inundation from present and future storm 

events (i.e., site specific). Setbacks for structures on rocky coasts where there is stormπdeposited 

debris should be determined by the position of the debris ridge formed by sandy and rocky debris 

accumulated over the past four millennia. Destroying this ridge for construction materials exposes 

communities and buildings behind the ridge to increased vulnerability from inundation and damage 

from moving debris. 
 

The vulnerability of communities such as Kroobay, Moa wharf to extreme weather events and the 

susceptibility of escape roads to flooding require a major effort to reπengineer other arterial roads at 

low elevation as allπweather highways. 

 

If the tourist industry is to survive through 2050, despite seaπlevel rise, increased ocean acidity and 

seaπsurface temperatures, then identification of suitable offshore sand deposits should commence 

now to avoid the growth of unregulated sand replenishment schemes. 
 

Continuing research is required on perfecting setback guidelines for Integrated Coastal Zone 

Management; identification of offshore carbonate sand deposits for beach nourishment; expansion 

of the programme of coπoperative for fisherπfolks; and satelliteπbased monitoring of changes in the 

health of the islandôs coastal ecosystems. 

 

Impacts of Climate Change induced Sea Level 

 

The main limiting factor for making accurate assessment of the Vulnerability of the coastal sea 

level rise has been the lack of data of the topography of the coastal area to the desired accuracy (i.e. 

to allow the delineation of the appropriate contour line). Some sections of the coast, particularly the 

urban centres of the capital, Freetown and coastal towns of Kambia, Bonthe Sherbro Island do not 

have these data. As much as possible data was derived from limited information on the survey 

beach marks and surveys of roads within the coastal areas. The elimination of the area outside the 

risk zone was assisted by the availability of maps showing the 30m contour. 

 

Shoreline Recession 

 

Climate Change is expected to impact Sierra Leoneôs sandy beaches in two ways: - 

 

(1) The rise in sea levels expected from Climate Change would accelerate the rate of 

recession of sandy shores. 

(2) Increases in littoral transport capacity arising from increases in the intensity and duration 

of storms. 

 

Also, sea level rise can affect coastal structures such as the jetties along the coastline. 

 

Flooding and inundation affect some coastal segments of the Freetown peninsular (i.e. bays, 

estuaries and beaches). Sea level rise has the effect of augmenting a decrease in the quality and 

quantity of ground water resources otherwise caused by manôs activities. The estimated population 

along the coastal areas at risk for 1m rise of sea level is about 2,315,860. 
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If no action is taken on sea level rise, a total of 26.4km square is estimated to be lost and areas such 

as the northern and southern areas are vulnerable. Potential adaptation measures to address 

management of the coastal zone in Sierra Leone are: - 

 

- Establishment of coastal management on coastal erosion in Sierra Leone. 

- Delineation of flood and erosion hazardous areas. 

- Improvement of the quality of topographic data for the coastal zone. 

- Monitoring of the coast 

- Sand and Gravel mining 

- Education and Research 

 

Although it is generally agreed that the incidence of severe weather, there is controversy over the 

likelihood of a general increase in storm frequency. Thus, it was assumed that there would be no 

increase in storm frequency or severity over the rest of the century. 
 

The impacts of these processes on the various kinds of coastline of Sierra Leone were assessed. On   

beaches, short term erosion are largely governed by the incidence of storms. Over longer periods, 

sea level rise will cause progressive retreat. Hard engineered structures such as seaπwalls will 

probably lead to eventual disappearance of any beaches in front of them. Offshore breakwaters will 

be more useful in retaining nearπshore sand supplies. On cliffs and rocky coasts, seaπlevel rise will 

bring the cliff top closer to seaπlevel and increase the frequency of overtopping of the cliff by storm 

waves and rock debris, including large boulders. Recession will be greatest for softπrock cliffs, 

whereas fractured hard rock cliffs will be more prone to sudden collapse, as indicated in the in the 

Sierra Leonean examples.  
 

Wetlands present a particular problem due to their proximity to seaπlevel and the microπtidal regime 

around Sierra Leone. Small changes in seaπlevel will prompt progressive retreat and migration of 

wetland ecoπzones, unless vertical accumulation rates of wetland debris keep up with seaπlevel rise. 

Most of the wetlands of the coast of Sierra Leone are fronted by a narrow beach which will retreat 

over the wetland, driven by storms and sea level rise. No data on the vertical accumulation rate of 

wetland sediments is available for Sierra Leone. 

 

These impacts are likely to be exacerbated, and even overshadowed, by nonπclimate change factors, 

such as deforestation, increasing riverine floods from destruction of forest, industrial farming and 

from poor farming practices, leading to increased nearπshore sedimentation and turbidity, increased 

chemical pollutants from agriculture and industrial wastes, and from increasing coastal population 

growth 
 

The local tourism is dominated mainly by resort tourism and is location specific. The Freetown 

coast areas (i.e., Lumley, Tokeh, No. 2 Goderich) are the dominant areas for both stopover and 

cruise ship visitors. This is due to the coastal resources (white sand beaches, all inclusive hotels and 

sea ports and attractions) and infrastructural investments which have gone into these areas. 

 

Two socioπeconomic scenarios were modelled; one without climate change variables (control 

scenario) and another with assumptions about a changed climate change. An independent model 

was also developed to examine visitor arrivals over time. 

 

For the control scenario, visitor arrivals are expected to increase by 2050. For the scenario with a 

changing climate, the number of visitors may fall by 2050, resulting in declines in earnings. 

 

Proposed Elements of a Tourism Adaptation Strategy for Sierra Leone 
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1.  Raise stakeholder awareness of the workings of both tourism and environment; 

2.  Stakeholder identification of detailed programme and projects; 

3.  Set up a comprehensive performance framework with targets; 

4.  Provide more varied visitor attractions to a) put less pressure on existing natural resources 

and b) Stimulate more visitors; 

5.  Reflect social and environmental costs in the price of tourism products; 

6.  Improve environmental lobbying; 

7.  Implement infrastructural changes to protect the environment, e.g., groynes and levees, 

reforestation, and coastal zone management; 

8.  Implement education and sensitization programmes; 

9.  Intensify community tourism activities; and 

10.  Increase urban tourism. 

 
Coastal Resources and Human Settlements and Tourism  

 

The most important measure for adapting to seaπlevel rise involves a development of setback 

guidelines. This could  be related to the local risk of inundation from present and future storm 

events (i.e., site specific). Setbacks for structures on rocky coasts where there is stormπdeposited 

debris should be determined by the position of the debris ridge formed by sandy and rocky debris 

accumulated over the past four millennia. Destroying this ridge for construction materials exposes 

communities and buildings behind the ridge to increased vulnerability from inundation and damage 

from moving debris. 
 

The vulnerability of communities such as Kroobay, Moa wharf to extreme weather events and the 

susceptibility of escape roads to flooding require a major effort to reπengineer other arterial roads at 

low elevation as allπweather highways. 

 

If the tourist industry is to survive through 2050, despite seaπlevel rise, increased ocean acidity and 

seaπsurface temperatures, then identification of suitable offshore sand deposits should commence 

now to avoid the growth of unregulated sand replenishment schemes. 
 

Continuing research is required on perfecting setback guidelines for Integrated Coastal Zone 

Management; identification of offshore carbonate sand deposits for beach nourishment; expansion 

of the programme of coπoperative for fisherπfolks; and satelliteπbased monitoring of changes in the 

health of the islandôs coastal ecosystems. 

 

Impacts of Climate Change induced Sea Level 

 

The main limiting factor for making accurate assessment of the Vulnerability of the coastal sea 

level rise has been the lack of data of the topography of the coastal area to the desired accuracy (i.e. 

to allow the delineation of the appropriate contour line). Some sections of the coast, particularly the 

urban centres of the capital, Freetown and coastal towns of Kambia, Bonthe Sherbro Island do not 

have these data. As much as possible data was derived from limited information on the survey 

beach marks and surveys of roads within the coastal areas. The elimination of the area outside the 

risk zone was assisted by the availability of maps showing the 30m contour. 

 

Shoreline Recession 

 

Climate Change is expected to impact Sierra Leoneôs sandy beaches in two ways: - 
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(3) The rise in sea levels expected from Climate Change would accelerate the rate of 

recession of sandy shores. 

(4) Increases in littoral transport capacity arising from increases in the intensity and duration 

of storms. 

 

Also, sea level rise can affect coastal structures such as the jetties along the coastline. 

 

Flooding and inundation affect some coastal segments of the Freetown peninsular (i.e. bays, 

estuaries and beaches). Sea level rise has the effect of augmenting a decrease in the quality and 

quantity of ground water resources otherwise caused by manôs activities. The estimated population 

along the coastal areas at risk for 1m rise of sea level is about 2,315,860. 

 

If no action is taken on sea level rise, a total of 26.4km square is estimated to be lost and areas such 

as the northern and southern areas are vulnerable. Potential adaptation measures to address 

management of the coastal zone in Sierra Leone are: - 

 

- Establishment of coastal management on coastal erosion in Sierra Leone. 

- Delineation of flood and erosion hazardous areas. 

- Improvement of the quality of topographic data for the coastal zone. 

- Monitoring of the coast 

- Sand and Gravel mining 

- Education and Research 

 

Although it is generally agreed that the incidence of severe weather, there is controversy over the 

likelihood of a general increase in storm frequency. Thus, it was assumed that there would be no 

increase in storm frequency or severity over the rest of the century. 
 

The impacts of these processes on the various kinds of coastline of Sierra Leone were assessed. On   

beaches, short term erosion are largely governed by the incidence of storms. Over longer periods, 

sea level rise will cause progressive retreat. Hard engineered structures such as seaπwalls will 

probably lead to eventual disappearance of any beaches in front of them. Offshore breakwaters will 

be more useful in retaining nearπshore sand supplies. On cliffs and rocky coasts, seaπlevel rise will 

bring the cliff top closer to seaπlevel and increase the frequency of overtopping of the cliff by storm 

waves and rock debris, including large boulders. Recession will be greatest for softπrock cliffs, 

whereas fractured hard rock cliffs will be more prone to sudden collapse, as indicated in the in the 

Sierra Leonean examples.  
 

Wetlands present a particular problem due to their proximity to seaπlevel and the microπtidal regime 

around Sierra Leone. Small changes in seaπlevel will prompt progressive retreat and migration of 

wetland ecoπzones, unless vertical accumulation rates of wetland debris keep up with seaπlevel rise. 

Most of the wetlands of the coast of Sierra Leone are fronted by a narrow beach which will retreat 

over the wetland, driven by storms and sea level rise. No data on the vertical accumulation rate of 

wetland sediments is available for Sierra Leone. 

 

These impacts are likely to be exacerbated, and even overshadowed, by nonπclimate change factors, 

such as deforestation, increasing riverine floods from destruction of forest, industrial farming and 

from poor farming practices, leading to increased nearπshore sedimentation and turbidity, increased 

chemical pollutants from agriculture and industrial wastes, and from increasing coastal population 

growth 
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The local tourism is dominated mainly by resort tourism and is location specific. The Freetown 

coast areas (i.e., Lumley, Tokeh, No. 2 Goderich) are the dominant areas for both stopover and 

cruise ship visitors. This is due to the coastal resources (white sand beaches, all inclusive hotels and 

sea ports and attractions) and infrastructural investments which have gone into these areas. 

 

Two socioπeconomic scenarios were modelled; one without climate change variables (control 

scenario) and another with assumptions about a changed climate change. An independent model 

was also developed to examine visitor arrivals over time. 

 

For the control scenario, visitor arrivals are expected to increase by 2050. For the scenario with a 

changing climate, the number of visitors may fall by 2050, resulting in declines in earnings. 

 

Proposed Elements of a Tourism Adaptation Strategy for Sierra Leone 

 

1.  Raise stakeholder awareness of the workings of both tourism and environment; 

2.  Stakeholder identification of detailed programme and projects; 

3.  Set up a comprehensive performance framework with targets; 

4.  Provide more varied visitor attractions to a) put less pressure on existing natural resources 

and b) Stimulate more visitors; 

5.  Reflect social and environmental costs in the price of tourism products; 

6.  Improve environmental lobbying; 

7.  Implement infrastructural changes to protect the environment, e.g., groynes and levees, 

reforestation, and coastal zone management; 

8.  Implement education and sensitisation programmes; 

9.  Intensify community tourism activities; and 

10.  Increase urban tourism. 

 
Impacts of Climate Change on Fisheries 

 

In assessing the impacts of climate change on productivity in Sierra Leone, the effects of 

temperature on annual productivity of riverine fisheries resources are evaluated on the basis of the 

average stream width of 250 meters for the Rokel River, the biogenic capacity of the stream, the 

annual water temperature, the alkalinity/acidity of the water, and the type of fish population present 

in the river. 

 

Productivity of the riverine fisheries of the Rokel River is projected to increase under all climate 

change model scenarios. The estimated productivity of the Rokel River under the current (1961-

1990) climate is 228 tons per kilometer (tons/km) reach of the river. 

 

All the climate change model scenarios projected an increase in the productivity of the river. The 

highest increase in productivity is projected by the HADLEY 2 model scenario and it ranges from 

3% (i.e. 236 tons per Km) increase by 2025 to about 8% (i.e. 248 tons/km) increase by 2100. The 

projections based on CSIRA model is lowest of all the models considered for this study. The 

projected productivity under the CSIRA varies from about 2% (i.e. 234 ton/km) increase in 2025 to 

about 6% (i.e. 243 tons/km) increase in 2100. Commercial shrimp yield was estimated for current 

climate for the average period 1961 to 1990 and for simulated climate change to 2100 based on the 

model output for the GCM models (Hardly 2, UKMOTR, CSIRA and ECHAM 4). The stabilized 

commercial shrimp yield (SCSY) under current climate with annual temperature of about 26.7°c is 

71.5kg/ha. Simulation based on the warming of the atmosphere by 2075 to about 28.7° C under the 

HADLEY2, 28.3°C under the UKMOTR, 28.1°C
 
under CSIRA and 28.4°C under the ECHAM4 

models shows increases from current climate. 
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The proposed adaptation measures for the fisheries sector are: - 

- Promotion of effective formulation and implementation of the fisheries strategic 

management plan. 

- Effective protection of spawning sites and fishing nursery areas. 

- Promotion of research development. 

- Promotion of monitoring, control and surveillance of fishing grounds and fish stocks for 

sustainable exploitation. 

- Promotion of climate change related education and awareness programmes. 

- Provision of financial resources and institutional capacity. 

- Closed season - this option could be adopted when the fish is under threat of either over 

exploration or adverse effects of climate change. This option could allow for the restoration 

of either the degraded habitat or recovering of the fisheries. 

 

Impact of Climate change on Vegetation Cover 

 

Under current climate, the land in Sierra Leone has the potential land cover of about 6% tropical 

wet forest, 49% tropical moist forest, 21% sub-tropical wet forest, and 23% sub-tropical moist 

forest. The overall indications from the Holdrige Life Zone classification analysis are that under an 

equilibrium climate, the potential land cover of Sierra Leone as projected by the GCM outputs used 

in this study predicted 66% (HADC), 55% (UKTR), 66% (CSIRO) and 81% (ECHAM) tropical 

dry forest and 30% (HADC), 55% (UKTR), 26% (CSIRO) and 13% (ECHAM) tropical very dry 

forest categories as a result of the projected decrease in precipitation ((figure 2) and associated 

increase in bio-temperature (Figure 3) by year 2100. 

Basically, as a result of climate change, 60% of the country will be under tropical dry forest , 24% 

under tropical very dry forest , and 12% cover under sub-tropical moist forest particularly in the 

south and east of the Country. This is the reverse of the current situation and indicates a northward 

shift in the vegetation i.e. from tropical rain forest  to tropical dry forest.  

 

In respect of the Forest Gap simulation scheme, Figure 6 shows the total Biomass produced under 

the various climatic scenarios and indicates that there is an overall gradual increase in total biomass 

production in the following five models used in ascending order of magnitude: CURR, CSIR, 

UKTR, ECHAM, and HADC. 

 

Figure 7 similarly predicts the same trend for the Basal area Production but with a wider difference 

of 450M
2
/ha between CURR and CSIRO. HADC continues to dominate the total basal area 

production. 

 

Species distribution per size classes for each specific year is shown in Table 3. Hannoa klieneana is 

by far the fastest growing species attaining the 6
th
 diameter class (over 60cm diameter) in 25 years. 

The slowest growth was exhibited by seven species (Chorolphora, Cordia, Daniella, Gmelina, 

Khaya, Nauclea and Parkia) out of the twelve species used in the simulation. 

 

Potential adaptation measures will include silvicultural interventions such as appropriate 

management, for example, adjusting planting and harvesting dates, switching to more drought-

resistant species, refining and liberation thinning. 

 

Climate change research and systematic observation systems in Sierra Leone 

 

Under the INC and NAPA projects, an initial assessment of Sierra Leoneôs systematic observation 

systems was conducted in conjunction with the national Meteorological Office. This assessment 
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comprised of interviews with key personnel, as well as visits to a number of locations where 

systematic observation systems are located. 

 

The assessment focused on the needs and the requirements of the Meteorological Services, with a 

view to making recommendations for the improvement of the observation systems.  More 

specifically, the following elements were carried out: 

 

(i)  A detailed assessment of the coastal, marine, and hydro meteorological systematic 

observation systems in Sierra Leone, describing: the types and locations of the equipment; 

the agencies responsible for the maintenance of the equipment; the scope of climate related 

data stored, including climate variables observed; the years for which data is available and 

frequency of data collection. 

(ii)  An assessment of the current coastal, marine, and hydro meteorological systematic 

observations systems in Sierra Leone. 

(iii)  An identification of the technological and capacity building requirements for the upgrade 

and improvements of the current systematic observation systems. 
 

In order to achieve the goals and targets of the International Community on Research and 

systematic Observations, efforts should be made to address these issues of Research and 

Observations. Climate and Climate Change studies and assessments are highly dependent on 

reliable meteorological, hydrological and environmental data and information. Hence the need for 

representative network of systematic observations i.e. ground based data, satellite and 

communications networks. To achieve this, government as a priority should improve without delay 

the current conditions of service of its workers with a view to attracting qualified personnel into the 

service. 

 

Priority activities for the improvement of systematic observations of Sierra Leone include: - 

 

- Strengthening of the climate data base of all institutions in the country, provide up to date 

computer facilities and train experts in the input and storage of climate related data. 

- Providing automatic recording equipment and instruments for continuous recording of 

meteorological, hydrological and climatological elements and phenomena. 

- Rehabilitation and expansion of meteorological stations for the collection and monitoring of 

all categories of data. 

- Capacity building in human resource in the meteorological department should be addressed 

in order to meet the present and future challenges. 

- Education and sensitization of the public on climate change issues. 

- Strengthening of the national climate change committee (NCCC) to be able to advise the 

Government on climate change matters appropriately. 

- Intensification of research on climate change in Sierra Leone. 

- Collaboration with national and international institutions that are in the field of research in 

climate change. 

 

Technology Needs Assessment 

 

The technology needs assessment process consisted of a series of expert workshops with key 

sectoral experts present to discuss issues relating to technology in Sierra Leone. The first workshop 

focused on mitigation and energy issues, while the second workshop looked at adaptation issues as 

they relate to the coastal zone and water sectors in Sierra Leone. Both workshops used the initial 

national communication of Sierra Leone as the document of reference. 
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A number of issues were considered with regards to criteria for the transfer and development of 

technologies for mitigation for Sierra Leone. These included the overall integration with the current 

energy policy, and the linkage to development goals. In order for a technology to be suitable for 

Sierra Leone, it was agreed there a number of key criteria which have to be met. These are: 
 

(i)  Affordability and low cost, 

(ii)  Environmental and economic impact, 

(iii)  Social acceptability, and 

(iv)  Job creation potential. 
 

A number of mitigation technology options were identified: 

  Natural gas technology for electricity production, especially for the bauxite alumina 

industries; 

       Methane extraction from waste landfills for electricity production; 

       Renewable energy technologies including wind, smallπscale hydro, cogeneration and    

 biomass, Solar. 
 

Adaptation technologies were considered for the coastal zone and water resources sectors. A 

number of issues were considered when criteria for the transfer and development of technologies for 

adaptation were considered. Stakeholder consultations and expert judgment were used to determine 

the criteria. It was noted that technologies for adaptation should be: cost effective, proven, flexible, 

aid in vulnerability reduction, and easy to use. Technologies for adaptation should also look at 

technologies in the broadest sense. 

 

For improving coastal zone management, the following technologies were identified: 

 Beach protection measures such as groynes and revetments; 

 Reinstatement of the tidal gauge network (for obtaining data to feed into the geographic 

information system and aid in planning and project designs, thus ensuring vulnerability 

reduction occurs; 

 Beach profiling (to aid improved data collection); and 

 Regeneration of mangroves. 

 

In the water sector, the following needs were noted: 

 Improvement and rationalization of the hydrometric network; 

 Additional river gauges and more automatic weather stations to aid in data collection and 

planning to reduce vulnerability; 

 Additional flood warning systems; and 

 Additional software such as water ware, river ware, and mike basin to aid in 

improvement of water management. 

 

The main barrier to the transfer of technology to Sierra Leone is the high initial capital cost of 

technologies. There is a need for flexible financial measures in order for new technologies to be 

adopted. Attitudes, perceptions, and lack of information were also highlighted as a key barrier. In 

particular, lack of understanding about specific technologies and lack of political will prevent the 

transfer and adoption of potential technologies. Lack of data is a constraint, particularly with 

regards to vulnerability issues which prevents adoption and applications of technologies for 

adaptation. The lack of a central decision making entity to handle issues with regards to technology 

was also noted as a barrier. 
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Education, Training and Public Awareness 

 

A number of baseline studies were conducted to obtain a better understanding of the level of 

education and understanding about climate change in sierra leone . A number of activities were 

undertaken, including: 

 

 (i)    A project launch workshop. The objectives of this workshop were to: 1) aid in 

reconvening the National Implementation Coordinating Unit for climate change in 

Sierra Leone and 2) launch phase two by informing participants about climate 

change, regional concerns, climate change scenarios, and alternative energy options 

for Sierra Leone. 

(ii)  A Climate Change Workshops. Participants were sensitised on international issues 

related to climate change, particularly the Conference of Parties of the UNFCCC and 

the effect that climate change could have on energy, water resources, coastal 

resources and biodiversity. 

 

Overall, the activities aided in facilitating national networks on climate change and promoting the 

integration of climate change concerns into the national development planning dialogue.  

 

It is pertinent to note that during the implementation of the various studies incorporated in the 

National Communication, sensitization and public awareness campaigns targeting grassroots 

people, high level government officials, Ministers, NGOôs, CBSôs, farmers, teachers, students etc 

were carried out by the project throughout the country. 
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Gg  - Gigagrams 

GHG  - Greenhouse Gas 

H2O  - Water Vapour 

HCFC  - Hydro-Chlorofluorocarbon 

HFO  - Heavy Energy Oil 

IPCC  - Intergovernmental Panel on Climate Change 

LUCUCF - Landuse, Landuse Change and Forestry 

MAFFS - Ministry of Agriculture, Forestry and Food Security  

MCI  - Manufacturing and Construction Industries 

MM  - Millimeters 

MTA  - Ministry of Transport and Aviation 

MT  - Million Tonnes 

MP  - Metal Production 

NOx  - Nitrogen Oxide 

N2O  - Nitrous Oxide 

NEPAD - New Partnership for Africans Development 

NGO  - Non-Governmental Organization 

NMVOC - Non-Methane Volatile Organic Compound 

NPA  - National Power Authority 

NCSP  - National Communications Support Programme 

O3  - Ozone 

OECD  - Organization for Economic Cooperation and Development 

SNC  - Second National Communications 

S&T  - Science and Technology 

SSL  - Statistics Sierra Leone 

SO2  - Sulphur Dioxide 

SF6  - Sulphur Hflexafloride 

SWDS  - Solid Wastes Disposal Sites 

UNDP  - United Nations Development Programme 

UNEP  - United Nations Environmental Programme 
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UNFCCC - United Nations Framework Convention on Climate Change 

VMT  - Vehicle Miles Traveled 
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Background 

 

General Development Context 

 

After the resolution of a brutal armed conflict that lasted for just over ten years (March 1991-

January 2002), Sierra Leone has been enjoying a period of relative peace and bliss. This peace has 

been consolidated by the two general elections of 2002 and 2007, which ushered in two 

democratically elected governments. Since Sierra Leoneôs civil conflict officially ended in 2002, the 

country has moved consistently towards restoring national security and good governance; re-

launching the economy; and providing basic services to the most vulnerable groups. A National 

Recovery Strategy in 2002, was followed by a long term sustainable development plan; ñSierra 

Leone Vision 2025ò and Sierra Leoneôs first Poverty Reduction Strategy Paper for the period 2005 -

2007 (PRSP 1)
1
 PRSP 

1
 reflected a move away from immediate post-conflict concerns and was 

constructed around three pillars of good governance, peace and security; food security and job 

creation; and growth and human development. PRSP 11, An Agenda for Change; Social and 

Economic Empowerment 2008-2012, emphasizes the need to develop an enabling environment to 

support the private and productive sectors of the economy and identifies four key enablers and 

drivers of growth. These include energy supply; agriculture (including fisheries); a national 

transportation network; and sustainable human development.  

 

The post war years has seen rapid rehabilitation of war damaged infrastructure and vibrant civil 

society movements and a revived economy. The development of Sierra Leone is also been enhanced 

by certain government policies such as decentralization, health care, free health care for pregnant 

and lactating women, energy, mining, and agriculture. The implementation strategy in these policies 

is ensuring steady growth in the economy. The agenda for change launched by the Government of 

Sierra Leone is the new development paradigm which Sierra Leone is now operating which is 

designed to bring about both social and economic transformation of the country. Together with the 

joint vision document the development trends of Sierra Leone are clearly mapped out. Recently the 

United Nations dropped the last sanction against Sierra Leone and declaring Sierra Leone a safe and 

stable country, thus paving the way for investment in the country.   

 

The civil war in the 1990s hampered the economy and the economy plunged at an average of ï 4.5 

% per annum between 1990 and 2000. However, recent trends indicate that some stability in the 

economy has returned.  

 

Since 2000, the base year suggested for this Second National Communications, the economy has 

been growing between 5.8 and 6.8% per annum, mainly due to reconstruction and more prudent 

economic policies.   

 

In July 2008 and in accordance with the Rio commitment, Sierra Leone established the National 

Environmental Protection Agency. This Agency, which is under the supervision of the Presidentôs 

Office, is implementing the National Environmental Action Plan for sustainable Development 

(NEAP) which is made up of priority programs, including one related to climate change. 

 

The implementation of this National Environmental Action Plan is coordinated by Environment 

Protection Agency-SL and serves as a framework for all policies related to environment and 

sustainable development Recently EPA-SL has embarked on an exercise to upgrade the NEAP. 
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Sierra Leone prepared its Initial National Communication (INC) with the support of SIL/02/G32 

ñClimate Changeò funded by the Global Environment Facility (GEF) implemented by the 

Department of Meteorology under the Ministry of Transport and Communications. (now Ministry 

of Transport and Aviation). 

 

A self-assessment of the Initial National Communication revealed that there was little involvement 

of stakeholders with relevant data. As a result, the development process for the SNC considered the 

involvement of a mix of stakeholders for the various components of the project 

 

Following the publication of its Initial Communication, Sierra Leone carried out a certain number 

of activities including: 

 

¶ Organization of several workshops for information sharing and awareness raising on climate 

change; 

¶ Publication of articles in newspapers on climate change; 

¶ Organization of several training workshops on Clean Development Mechanism (CDM) for 

Government entities, the Civil Society, NGOs and the Private Sector. These sessions made it 

possible to identify project ideas; 

¶ Development of a National Adaptation Program of Action (NAPA) for Climate Change to 

help mitigate the adverse effects of Climate Change on the most vulnerable population with 

a view to promote sustainable development and fight against poverty in Sierra Leone; 

¶ Implementation of the ñSelf-assessment of the Initial National Communication Project ñ 

which was aimed at identifying the shortcomings and weaknesses of the communication and 

making suggestions for improving the Second National Communication; 

¶ Development and implementation of the National Self-assessment of Capacity Building 

Needs for managing global environment. The objective of this project was to assess the 

needs for capacity building and come up with a strategy and a plan of action to implement 

capacity building activities in connection with Conventions on Desertification Control, 

Biodiversity and Climate Change. 

The content of this Second National Communication is defined by the provisions of Decision 

17/COPô8 related to the preparation of the National Communication of countries that are not 

members of annex 1 of the Convention. 

 

The Second National Communication (SNC) is being prepared with the support of 

GOSL/GEF/UNDP-00055945 ñClimate Changeò funded by the Global Environment Facility (GEF) 

implemented by the Department of Meteorology under the Ministry of Transport and Aviation. 

 
The SNC preparation Process/Institutional Arrangements 

 

At the national level, project sponsorship and coordination involve institutional arrangement 

ensuring the integration of the project at policy level and an operational structure to implement 

specific project activities. 
 

The National Implementing Organization  

 

The project is being executed through national Execution (NEX) modality with the different roles 

undertaken by the following institutions: 
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¶ Overall supervision on financial management ï UNDP, Freetown 

¶ Policymaking ï Project Steering Committee 

¶ Project Implementation ï Meteorological Department, Ministry of Transport and Aviation 

(MTA)  

 

Sponsorship/ Coordination and integration of the project at policy level 

 

At policy level, the Institutional Framework offered by the following three 

sponsorship/Coordination entities will Endeavour to facilitate the integration of the SNC in to 

national development policies: 

 

¶ The United Nations Development Programme (UNDP)  

¶ Environnent Protection Agency- Sierra Leone  (EPA-SL) 

¶ The Meteorological Department, Ministry of Transport and Aviation (MTA). 

 

EPA-SL 

 

In 2008 in trying to address the growing national environmental problems and the weak 

management capacity in the various institutions, a decision was taken by the government to create 

an agency. The creation involved deployment of staff and changes in the legal and institutional 

reforms which impact on the management of all environmental and related concerns. 

 

EPA-SL will accomplish general coordination and will ensure proper linkages and collaboration 

among the various public and private institution involved in the SNC preparation. As the Agency is 

the GEF operational focal point and recipient of all reports and project conclusions, EPA-SL will be 

in a position to effectively integrate the SNC into national development priorities as well as 

facilitate access of SNC technical teams to data-holding national institutions. 

 

Global Environment Facility (GEF) Focal Point 

 

EPASL- is the operational Focal Point for all GEF activities. The agency chairs the Project Steering 

Committee (PSC) and the PSC keeps the board abreast of project progress, and is instrumental in 

making the board understand the full scope of adaptation issues, thus mainstreaming the SNC into 

national development policies. 

 

The Basic Country Driven SNC Preparatory steps 

 

The conceptual framework of SNC project design is dominated by national stakeholder/participants 

at all levels. The various levels of the national institutional framework, used to conceptualize the 

process are as follows: 

 

SNC Task Force (TF): 

 

The SNC local consultants comprised of professionals from academia, research institutions the 

public, private and NGOs in Sierra Leone. The TF serves as the technical arm of the SNC process. 

For example, the TF carried out criteria development, and scoring and ranking of options for the 

SNC priority activities. 

 

SNC Local Consultants were involved in the project development. The local consultants 

conceptualized and wrote the SNC document with the advice and consultation of local, sub-
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national, national and international primary and secondary stakeholders, including UNDP/ UNEP 

task managers. 

 
National Stakeholders:  
 

The stakeholders in the SNC included key institutions from the whole country including those at the 

local level. 

 

The UNDP/UNEP National Communications Support Programme 

 

 The National Communications Support Programme (NCSP) is a NDP/UNEP project, funded by the 

GEF, which provides technical and policy support to nonπAnnex I Parties for the preparation of 

national communications. The NCSP is based at the UNDP office in New York. The governments 

of Switzerland and the USA have coπfinanced NCSP activities. The NCSP also promoted the 

quality and comprehensiveness of the Second National Communication and the timeliness of their 

submission. 

 

Results of Nation-wide Consultations 

 

The second national communications (SNC) was informed by a series of nation-wide consultations 

in which all MDAs, CSOs parliamentarians; CBOs & NGOs, civil society and media were given the 

opportunity to make inputs. It was also supported by site based impact, vulnerability and adaptation 

studies result of which were incorporated into the SNC. The approach used in developing the SNC 

was through studies by various taskforces (a mix of individual consultants and MOUs between the 

project and data holding institutions like the Meteorological Department, SLARI and IMBO and the 

University for the Various Sectors identified in the Self Assessment Exercise (SAE). The results of 

the task forces and stakeholders consultation for the various components of the study are 

summarised below. 

 

Energy 

 

In the energy sector the need for a fair, equitable, sustainable supply and distribution of electricity 

for development was emphasized. However there was the overriding view that a shift from thermal 

power generation to cleaner modes would be welcomed, for example solar, hydro, ion-diesel, 

biogas, LPGs etc.  

 

Transportation  

 

Apart from electricity generation in the energy sector, transportation was considered to be the sector 

where energy products were mostly consumed. It was noted though transportation is a major 

challenge to the development of agriculture, yet still, emission control mechanisms should be put in 

place for vehicles of all types. It was thought that the emissions related to the improvement of road 

networks were temporal and diminished with time. The improvement of bulk public transport 

system (buses, rail) etc. were highlighted as mitigation measures. 

 

Agriculture  

 

In all agriculture was identified as the number one livelihood of the bulk of Sierra Leoneans. It was 

therefore suggested that a balance should be struck between agricultural development and emissions 

control from this sector through climate friendly agricultural practices. This sector was also 

identified to be most vulnerable to climate change, therefore government should endeavour to 
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ensure proper early warning system for farmers and timely input of agricultural materials to farmers 

to in order to increase the adaptive capacity to climate change 

 

Land Use and Land Cover Change 

 

Rapid urbanization, agriculture, developments of the mining sector and timber production were 

considered to be the major drivers of deforestation. The need for conservation practices to maintain 

carbon sinks therefore were underscored. 

 

Report Structure 

 

Chapter one of these documents sets the national circumstances, and in particular the aspects of 

development policies related to the major components of Climate Change Process with emphasis on 

the year 2000.  

 

Then, chapter two is devoted to greenhouse gases inventories, in accordance with the methodology 

recommended by the Convention Secretariat and the IPCC. This inventory is complemented by 

tables providing details on calculations carried out. 

 

Chapter three focuses on the capacity for mitigating the effects of greenhouse gas emissions.  This 

capacity is related to social and economic development policies of the country. 

 

Chapter four deals with Vulnerability and Adaptation to Climate Change and variability which 

requires external assistance.  

 

Chapter five focuses on other Information considered Relevant to the Achievement of the Objective 

of the Convention.  

 

Finally, chapter six deals with constraints and gaps and related financial, technical and capacity 

needs. 
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Foreword 

 

By Honourable Samuel Sam-Soumana Vice-President of the  

Republic of Sierra Leone 

 

On behalf of the Government and people of the Republic of Sierra Leone it is my great pleasure to 

present this Second National Communications (SNC) Report of Sierra Leone to the United 

Framework Convention of Climate Change (UNFCCC) 

 

This report on the Second National Communications of Sierra Leone was prepared by Greenhouse 

Gas Inventory, Mitigation and Vulnerability Analysis teams in collaboration with Secretariat of the 

CCP and the UNDP and NCSP. The team comprised local experts drawn from the University, 

Government Departments and Ministries as indicated in the Project Documentation. 

 

As is evident in the report, key sectors such as Energy, Agriculture, Industries, Landuse, Landuse 

Change and Forestry, and Waste Management and Coastal Management have been addressed and 

have come up with positive results for the development of a climate change strategy for Sierra 

Leone.   

 

The groups were ably assisted by Mr. Libasse Bah the International Consultant, of the Republic of 

Senegal and the Local Consultant professor Ogunlade R Davidson of the University of Sierra Leone 

whose input were invaluable in the training of the team members and the preparation of this report. 

 

This report is also a synthesis of the many sensitization workshops and conferences organized by 

the climate change project secretariat. The draft report has been reviewed by imminent scientists 

both locally and internationally and by a chapter by chapter review by the NCSP of GEF in New 

York and some of their comments are contained therein. Special thanks go to Gabriela Walker and 

Yamil Bunduki of UNDP, New York and of the National Communication Support Progamme, for 

coordinating and personally reviewing some chapters of the documents. 

 

The report will serve a useful purpose to the Government decision policy-makers and universities 

and other relevant stakeholders working generally on climate change issues in the country. This 

report will serve as a partial fulfillment of the countryôs obligations to the UNFCCC as clearly 

stated in Article 4 and in accordance with Article 12 of the Convention. The Mitigation and 

Adaptation measures recommended in this report will require both local and international support 

for their implementation. 

 

With the preparation of this report Sierra Leone will be in the position to consolidate the 

establishment of a National Climate Change Secretariat   responsible for climate Change activities 

locally and internationally. 
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CHAPTER ONE 

NATIONAL CIRCUMSTANCES  

 

1.1 GEOGRAPHY, CLIMATE AND DEMOGRAPHY   

1.1.1 Location of Sierra Leone: 

 

Sierra Leone is located in the southern-western part of West Africa and lies between latitudes 

7(6degree 55minute) and 10 (10degree 00minute) degrees North of the equator and longitude 

10(10degree 14minute) and 13(13degree 17minute) degrees West of the Greenwich Meridian. The 

country has a surface area of about 72,325 square kilometers and bordered in the northeast by the 

Republic of Guinea, in the south and southeast by the Republic of Liberia and in the west by the 

North Atlantic Ocean. The country has a population of 4,976,871 based on the 2004 National 

Census and is growing at 2.5% per annum. Approximately 80-90 % of the population is in the rural 

areas. (Fig.1.1). 

 
Figure1.1: Map of Sierra Leone   

 

1.1.2 Climate 

 

Sierra Leone has a wet tropical climate, marked by distinct wet and dry seasons. The wet or rainy 

season is from May to October and the dry season from November to April. Both seasons may have 

some variations in their commencement and duration. The wet season is dominated by the 

southwest tropical maritime monsoon which is a mass of moisture-laden air that originates over the 

south-Atlantic ocean. The dry season is dominated by the hot dusty air of the Harmattan trade 

winds. 

 

The mean annual rainfall over the country is about 3000mm and the southern and coastal areas 

receive from 3000 to 5000mm. The rains fall steadily in the wet season with the heaviest in the 

months of July and August.  
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The temperatures are consistently high throughout the country, roughly averaging about 28 degree 

centigrade. The humidity, like the temperature is usually high as a result of the heavy rains coupled 

with high temperature and maritime influences. Humidity rises up to 93% in the wet season and 

decreases inland to about 47% as the rainfall declines. There is little variation in the day length due 

to the near equatorial location, but sunshine hours are affected during the wet season.  

 

 
 

Figure 1.2: Annual rainfall in Sierra Leone 

 

The highest amount of rainfall occurs during the rainy season, which lasts from May to November. 

The heaviest rains occur in July and August (Fig 1.3). The mean monthly amount of rainfall reaches 

its maximum in July and August, when the average number of rainy days is 27.  

 

The mean long-term air temperature regime shows an average monthly temperature of between 26-

28
0
C from June to October, with a maximum temperature of 32

0
C.  Temperatures of up to 36

0
C 

have also been recorded especially during the month of March.  A minimum temperature of 20
0
C 

has also been recorded. Air humidity according to monthly means can be as high as 80-90% during 

dry season and decreased to 70-80% during the rest of the year.  The mean monthly occurrence of 

mist is approximately 1%.  The visibility is obstructed by haze, the frequency of occurrence of 

which increases from 25% to 40% during the period from December to May.  Its frequency from 

June to September is 3-5%.  From December to February (Northern Winter), mist occurrence in the 

area increase to almost 2% a month. 

 
1.1.3 Relief 

 

The country is divided into four main physical regions, namely coastal plains, interior lowland 

plains, interior plateau, and hills and mountains (See Table One below). 

 

The coastline or coastal plains is relatively gentle and comprised of estuarine swamps subject to  


