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Executive Summary 

Rationale 

The purpose of this coastal climate change vulnerability assessment (VA) is to 
understand factors that contribute to the vulnerability and resilience of communities 
and mangrove ecosystems in coastal Sierra Leone. The goal is to inform the design of 
project interventions, including climate adaptation activities under the West Africa 
Biodiversity and Climate Change (WA BiCC) project. The work was led by the Center for 
International Earth Science Information Network (CIESIN) at Columbia University, and 
included a team of field researchers drawn from WA BiCC staff, Fourah Bay College, 
Njala University, the National Protected Areas Authority (NPAA), Environmental 
Protection Agency (EPA), the Ministry of Agriculture, Forestry and Food Security, the 
Ministry of Lands, Country Planning and Environment, the Ministry of Fisheries and 
Marine Resources, Conservation Society of Sierra Leone and other stakeholders.  

Approach  

A preliminary scoping mission in February 2016 concluded that the communities that 
will be most adversely impacted by the effects of climate change such as sea level rise 
and increased storm intensity are coastal fishing villages that are located in or near 
mangroves. Furthermore, studies suggest that the mangroves themselves, important to 
coastal resilience, will be adversely affected by climate change. Thus, the VA focuses on 
coastal fishing communities like the one captured in Figure 1. Given that the study aims 
to inform adaptation strategies at the community level we adopted a bottom-up 
approach and gained some degree of generalizability and scalability of the 
recommendations  by studying mangrove forests and populations in the four primary 
mangrove regions in Sierra Leone (from North to South):  The Scarcies River Estuary, the 
Sierra Leone River Estuary (SLRE), Yawri Bay, and the Sherbro River Estuary.  

 

 

Figure E.1: General view of 
the village of Njajeiam. This 
view is typical of fishermen 
villages surveyed in this VA: 
dense build-up only few feet 
above the water level. Visible 
On the foreground are 
makeshift protections from 
the impacts of waves and 
storm surge.  July 2016. 
Credit: S. Trzaska.      



 

 

8 

The VA seeks to determine the relative vulnerability of fishing communities and 
ecosystems ς sometimes referred to in the literature as the coupled socio-ecological 
system ς through household surveys, participatory rural appraisals and mangrove forest 
inventories. The VA was carried out in 12 clusters comprising one mangrove transect 
and two villages, distributed across the four regions. Figure 2 displays the location of 
each cluster of villages and transects in the four regions: Scarcies (blue dots), Sierra 
Leone River Estuary (SLRE) (orange dots), Yawri (green dots), Sherbro, (purple dots). A 
total of 261 household interviews were conducted addressing a variety of issues related 
to economic assets, wellbeing, livelihoods, food security, fish harvesting and processing, 
use of mangroves, and awareness of climate change issues. Participatory Rural 
Appraisals (PRAs) were 
also conducted in each 
settlement, with 
separate male and 
female participants for 
a total of 96 group 
meetings. Finally, 12 
mangrove transects 
were inventoried, 
assessing mangrove 
health in the form of 
species mix, biomass 
density, and water 
depth.  Three teams of 
12 experts were 
trained then deployed 
to the field. The 
training included a 
review of methods as 
well as hands-on 
testing and refinement 
of the instruments in 
the Sierra Leone River 
Estuary (SLRE).   

 

Main findings 

Socio-economic characteristics of the populations 

The demographic characteristics of the populations surveyed are comparable to those 
of rural populations of Sierra Leone as a whole, as inferred from national census and 
Demographic and Health Survey (DHS) results. The socioeconomic analyses show very 
high poverty levels and low education levels.  Around 60% of the respondents (adults) 

Figure E.2:  Map of the household survey and mangrove 
transects locations 
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reported no education and those levels reached 70% for women. Eighty-five percent of 
the respondents fell in the severely food insecure category of the USAID Household 
Food Insecurity Access Scale1, and this rate reached 100% in some locations. Access to 
clean water and adequate sanitation is generally low. Although sanitation conditions 
are comparable to national results for rural areas, they might affect the coastal 
populations more strongly as space is limited, and the potential for contaminating water 
supplies and surrounding water bodies is high. Similarly, while reported levels of access 
to improved water sources are comparable to national levels, experience shows that 
these are often outside of the villages and water is actually brought in containers, which 
means that the water can easily become contaminated. 

As expected, livelihood strategies are dominated by fishing and related activities but 
the overall diversification is low, with a median value of 1.9 activities per household and 
30% reporting only one activity. Diversification is larger in smaller settlements, 
indicating that households need to engage in more activities to insure their subsistence. 
Fish smoking is mostly carried out by women and, based on interviews, may actually 
cost more than is received in compensation through commercialization. The absence of 
alternative fish preserving methods means that these households have few choices but 
to engage in smoking. Around 30% of the households engage in farming but the rates 
strongly vary according to location, ranging from over 85% to none in several locations. 

Access to savings and credit is low. Only 25% of the households had engaged in any type 
of savings scheme, and less than 10% of households had accessed credit in the past 
year. The highest frequencies of credit are linked to microcredits from NGOs and local 
credit rotation schemes. Access to saving schemes significantly depends on the size of 
the settlements with 46% of respondents having accessed saving schemes in larger 
locations and only 18% in smaller. 

Overall the population has low access to information. About 30% of the surveyed 
households indicated having constrained access to schools and markets, and more than 
40% have limited or no access to health centers. In some small villages access to all 
three vital resources is severely constrained. Over 90% of the respondents indicated not 
reading a newspaper but 60% indicated listening to the radio, although this percentage 
drops dramatically in small villages. Yet, nearly two thirds of the respondents own or 
have access to a cell phone. 

Access to aid and social networks appears to be low as well, with 40% of respondents 
stating they have not received any aid of any kind in the past year and 40% not 
participating in any groups and associations other than religious. 

                                                      
1 ¢ƘŜ ǎǳǊǾŜȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƛƴ WǳƭȅΣ ǿƘƛŎƘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ΨƘǳƴƎŜǊ ǎŜŀǎƻƴΩΦ ¢ƘŜ ǊŜǎǳƭǘǎ Ƴŀȅ ƘŀǾŜ ōŜŜƴ 
affected by the timing of the survey. 
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Climate and environment 

Sierra Leone enjoys a tropical climate with a prolonged and abundant rainy season 
from May to November. Due to the orientation of the coast and main mountain ranges 
the coastal regions are among the wettest regions in Africa receiving close to 3,000mm 
of rainfall per year. Rainfall varies on interannual and decadal time scales but the 
variations are low compare to the total amounts received, with a coefficient of variation 
of the order of 11%, and no clear, significant trend in rainfall is observed. Temperatures, 
on the other hand, have risen at the rate of 0.14oC per decade. Climate change 
projections indicate no or small tendency of rainfall increase and a consistent increase in 
temperatures. Thus, if managed properly water resources should not be a threat to 
Sierra Leone while temperature change may affect ecosystems and agricultural systems 
in the long term.  

High winds and floods are the main climate/weather-related disaster with high impacts 
reported by the communities. However, while the majority (63%) of the respondents 
said they have heard about climate change and believe it is happening, more than one 
third indicated they did not consider this to be a major concern for their community. 
The low ranking of climate and environmental issues in the spectrum of current 
preoccupations was further confirmed in focus group discussions, where participants 
emphasized other development issues (poverty, food security, and access to markets, 
among others) and is characteristic of many communities in developing countries.  

Total mangrove cover in Sierra Leone is estimated to have decreased by approximately 
25% since 1990, but very unequally among regions: while the decrease reaches 46% in 
the Scarcies River Estuary, due to widespread conversion of the land to rice farms, 
mangrove cover has marginally increased in Ywari Bay and Sherbro River Estuary and 
significantly increased in SLRE due to reforestation efforts. Avicennia germinans is the 
dominant species in all the regions but Sherbro, where Rhizophora Racemosa 
dominates.   Despite deforestation, the remaining mangroves in the Scarcies region are 
in good health, with high species diversity, mature forest and high regeneration level, 
indicating high regeneration potential should human pressures be lowered or better 
managed. The Sherbro area is on the opposite end of the spectrum, with lowest species 
diversification, highly dominated by Rhizophora Racemosa, with the oldest trees and 
lowest regeneration rates, showing high commercial potential but low current 
regeneration potential. SLRE has the youngest forests, a sign of past and current 
exploitation of the forest, while the Yawri Bay has fewer adult trees but the highest 
number of seedlings, both showing signs of good potential for regeneration and 
sustainability. 

Mangroves are perceived mainly as source of fuel wood, with 70% of the households 
reporting a reliance on mangrove wood for cooking and smoking fish, and this 
proportion reached 100% in several smaller localities.  Approximately 48% of 
respondents have noticed a decrease in mangrove cover in the past decade, but nearly 
30% could not tell the difference. There is a shared perception that the decrease is 
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linked to human activities rather than changes in climate, and nearly two thirds of 
respondents stated a willingness to participate in conservation/restoration activities. 

According to the focus groups, most natural resources ς farmland, fishing grounds, 
mangroves, other forests, and sand ς are open access. A small minority of focus group 
participants mention traditional or government restrictions, with the highest being 
traditional restrictions for farm land. This view of natural resources as essentially open 
access may influence behaviors around resource capture, and under such circumstances 
there can be little incentive for conservation and sustainable management. Eighty-seven 
percent of respondents engaged in fishing activities indicated the resource has 
decreased and linked it to overfishing and bad fishing practices (too many fishermen 
and trawlers, and catching juveniles) rather than to changes in the environment. 

Aggregated Wealth and Vulnerability measures 

The highest proportions of households in the highest category of the wealth index are 
found in the urban and peri-urban settlements of Tombo, Tssana, Dibye Water, Bonthe 
and York Islands. Villages with high proportions of households in the lowest wealth 
index category exist in all four regions. Those are usually the smallest and most remote 
villages. 

Scores on a community vulnerability index combining various socio-economic and 
climate impact factors show limited degree of spatial organization. Highest exposure 
levels are recorded in the Scarcies River Estuary, while Yawri Bay and SLRE have lowest 
exposure levels (owing to higher ground) but highest sensitivity levels, independently of 
locality size. Villages in the Scarcies and SLRE are composed of households with all five 
levels of adaptive capacity, independently of settlement size and accessibility. Yawri Bay 
and Sherbro settlements show a very contrasting adaptive capacity picture, with larger 
and more accessible settlements dominated by households with higher adaptive 
capacity while smaller, more remote villages are dominated by households with lowest 
adaptive capacity.  

An ecosystem vulnerability index comprises indicators of mangrove quality and health 
together with anthropogenic pressures and community readiness to engage in 
conservation activities. As with the community vulnerability index, it shows limited 
spatial clustering. The SLRE and Yawri Bay regions have marginally lower vulnerability, 
but transects within each region show highly variable levels of vulnerability. An overall 
vulnerability index combining the community and ecosystem indices shows higher 
vulnerability in the Scarcies and Sherbro regions, linked to high exposure (Scarcies) and 
low adaptive capacity (Sherbro), while SLRE and Yawri Bay have somewhat lower overall 
vulnerability, despite higher sensitivity of the communities. 

Adaptation Solutions 

Climate-related stressors rank relatively low among community concerns, which instead 
are dominated by concerns over lack of resources and education, constrained access to 
markets, food insecurity, health problems and inadequate shelter. Adaptation solutions 
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spontaneously listed in focus groups fall into four categories: reforestation and climate 
awareness, infrastructure, livelihood and financial strategies, water and sanitation, and 
health, broadly corresponding to exposure, adaptive capacity and sensitivity in the 
vulnerability framework. Building resilience in the region will require attention to not 
just environmental remediation, but also to awareness building/access to information 
and meeting basic needs. 

Focus group participants ranked from low to high their preference, the degree of 
difficulty, the ability of the community to organize, and need for external assistance 
associated with each solution. The most desirable solutions were also deemed by the 
respondents to be most difficult and most likely to need external support. Among such 
solutions the highest ranked were: reforestation, house improvements, drainage 
systems (to mitigate flooding), local water supplies, river embankments, and expansion 
of farming and fishing. They address mainly exposure and, to some extent, sensitivity of 
the populations. Highly preferred, easy to implement solutions with little dependency 
on external assistance include: savings schemes, climate awareness, improving farming, 
improving roads and building schools. These mostly address adaptive capacity. 
Preferences change when villagers considered modified climatic conditions, such as a 
potential increase in the amplitude and/or frequency of harmful climatic events. 
Reforestation, drainage system and increase in fishing activities all showed a strong 
decrease in preference for at least 50% of participants, indicating that these solutions 
are not seen as very effective to address potentially increased occurrence or magnitude 
of disasters. Strong increase in preference under climate change scenarios was 
recorded for: sturdier homes, saving groups, improved water supplies, and health 
facilities. This shows that solutions leading to more secure and healthier living 
conditions would be the priority for the majority of the respondents.  

Recommendations 

Based on the findings of this study we suggest the following set of recommendations: 

¶ LƳǇǊƻǾŜ {ƛŜǊǊŀ [ŜƻƴŜΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ƳƻƴƛǘƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ 
projected impacts of climate change. This includes building the capacity of the 
Meteorological Agency of Sierra Leone to provide quality information about past, 
current and future climate conditions based on local data; monitoring of physical 
and chemical properties of water and its levels in the coastal areas; and developing 
research to assess climate impacts on ecosystems and economic sectors tailored to 
{ƛŜǊǊŀ [ŜƻƴŜΩǎ ŎƻƴǘŜȄǘΦ 

¶ Improve natural environment management practices, focusing on sustainable, 
community-based mangrove management that recognizes the variety of ecosystem 
services mangrove provides and accounts for different mangrove vulnerabilities in 
different regions; and on improvement of coastal water quality as well as of the 
coastal dynamics. Build a national mangrove management system based on the 
pilot systems developed in different communities, following a bottom-up approach. 
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¶ Lower exposure to climate/weather disasters, in particular to heavy winds and 
floods, through early warning systems, and through supporting community in 
better understanding potential changes in disaster risk and, where relevant, 
support community organizations to establish protective infrastructures (drainage, 
higher embankments, wind barriers) and/or increase their capacity to combat the 
disasters, such as fires due to heavy winds, and mitigate their effects. 

¶ Lower the sensibility of the populations through support to livelihood 
diversification, improved food security, health, sanitation and housing conditions. 
Design specific portfolio of actions focusing on female headed-households, given 
current very low education levels and very limited livelihood opportunities available 
to women. 

¶ Increase the adaptive capacity of the populations through climate impacts, sea 
level rise and related risks awareness building and improved access to information 
(including early warning systems), education and financial instruments targeting 
specifically populations in the mangrove areas. 

Several interventions are akin to standard development interventions but the selection 
was based on ŎƻƳƳǳƴƛǘƛŜǎΩ preferences, given their current status, capacities and 
current and projected climate impacts. Given very high levels of exposure and overall 
vulnerability of the fishing communities living within the mangrove areas in Sierra Leone 
such standard development interventions are a prerequisite to building resilience of 
these communities in the wake of changing climate conditions.   
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1. Introduction 

This coastal climate change vulnerability assessment (VA) was conducted to inform the 
WA BiCC project on coastal adaptation interventions in the mangrove forest areas of 
Sierra Leone. Given that data are sparse and often outdated, the VA also provides a 
socio-economic and environmental baseline for this region.  

In the future, these coastal regions will be affected by sea level rise, increase in 
temperature and climate extremes such as high winds and storminess, and changes in 
weather patterns (e.g., amounts and distribution of rainfall). In this context, mangroves 
play an important role in resilience to climate change by providing protection against 
erosion and strong winds. They also build the resilience of these communities, which are 
economically dependent on fisheries, by serving as fish nurseries and by providing fire 
wood for fish smoking. However, mangroves will be adversely affected by the effects of 
climate change through sea level rise and changes in water characteristics and 
sedimentation patterns. Those stressors will add to current, human-induced stressors 
such as pollution, unsustainable harvesting, and deforestation for agricultural land 
conversion.  

Protecting and conserving mangroves will alleviate some of the effects of climate 
change in the future, but these efforts can only be initiated and sustained with the 
support of local populations. Hence, in order to co-design interventions with the local 
population, WA BiCC needs to understand their basic needs and livelihood strategies 
and their perceptions vis-à-vis climate change and the status of mangroves and 
fisheries.  By the same token, an understanding of the differential vulnerability of local 
communities is necessary in order to best target interventions.  

In July 2016, CIESIN/Columbia University led a VA with a team comprised of staff and 
researchers from the WA BiCC Freetown project office, Fourah Bay College, Njala 
University, and a number of government and NGO partners. The purpose was to collect 
data pertaining to the socio-economic status of fishing communities and their 
perceptions on climate, mangroves, and fisheries. The team surveyed neighboring 
mangrove ecosystems to understand ecosystem health and human pressures. This 
report presents the findings. 

The report is organized as follows: Section 2 presents the VA methodology; Section 3 
describes the results of the socioeconomic assessment of fishing communities living in 
four major mangrove forest areas; Section 4 presents results of a climate and 
environmental assessment, including mangroves; Section 5 presents summary results of 
vulnerability in the villages in the four regions; and Section 6 provides a discussion of 
results and recommendations. Technical annexes provide additional methodological 
details and results. 
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2. The methodology 

The approach: top-down vs bottom-up? 

It is widely recognized that climate change is global in nature, but that impacts will vary 
by region and that adaptation strategies need to be developed locally.  Climate change 
adaptation planning happens at the nexus of different scales ς larger scale processes 
impinging upon local systems and processes, which in turn can affect the larger scale 
systems. There is a vast body of literature discussing both approaches and their relative 
merits,2 but to summarize:   

¶ Top-Down approaches tend to be technical, science and scenario driven. They 
rely on scientific research and climate model projections of future climate to 
assess the risks associated with future climate change. They usually consist of a 
sequence of analyses beginning with projections of future emission trends, 
moving on to the development of climate scenarios, then to biophysical impact 
studies and the identification of adaptive options. Owing to the high level of 
uncertainty involved in top-down assessments, much of the research in this field 
stops at the impact assessment stage, and does not provide specific 
recommendations for adaptation. They are often developed to guide 
infrastructure investments or risk mitigation strategies. 

¶ Bottom-Up approaches are generally focused on the notion of vulnerability. 
They assume that by addressing vulnerability today it is possible to reduce 
vulnerability under future climates.  Vulnerability is defined as a characteristic of 
social and ecological systems that is generated by multiple factors and processes, 
including the state of the environment, climate exposure, and socioeconomic 
factors such as wealth, health, educational status, social equity, and food 
security. These approaches are well suited to development agency time-frames 
and are often participatory, relying on knowledge and expertise from local 
stakeholders. They are less focused on future climate scenarios than they are on 
current variability and change.  These approaches can also consider past efforts 
to cope with or respond to impacts related to climate variability and climate 
change. They assume that in the face of uncertainty over climate change 
projections and impacts, adapting to present day climate variability/change is a 
good proxy for near term climate change.  
 

                                                      
2 A useful review with accompanying references is provided by Reiser (2014). This summary draws heavily 
on that review. 
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Dessai and Hulme (2004) developed a useful schematic for both approaches (Fig. 2.1) 
and suggest that the two approaches are not necessarily contradictory. While they can 
be complementary, they do have different climate information requirements (e.g., 
climate projections vs. historical climate). Table 2.1 summarizes the main characteristics 
of both approaches.  

 

Table 2.1: Differences between Top-down and Bottom-up approaches to adaptation planning  

Top-down  Bottom-up  

Bio-physical vulnerability  Social vulnerability  

Physical or natural exposure units (e.g., 
watersheds, ecosystems)  

Social exposure units (e.g., households, communities)  

Ignores humans  Considers humans  

Driven by federal or provincial legislation  Driven by local stakeholders or agencies  

High-level policy-makers, technical analysts  Broad stakeholder engagement  

Uses climate projections  Uses historical climate data  

Focus on mid- and long-term future (e.g., 
2050s or 2080s  

Focus on past and present conditions to inform policy-
making today and in near-term  

Financial and human resources in place  Limited financial and human resources  

Source: CCME, 2015. 

Given the scarcity of data to develop downscaled climate change scenarios and their 
impacts in the coastal zones of Sierra Leone and its overall better fit to the developing 
country context and the shorter time-frames of the WA BiCC project, we have chosen to 
conduct a bottom-up vulnerability assessment (VA). In addition, given the unavailability 
of historical climate information for the coastal areas of Sierra Leone, we also base our 
assessment of climate impacts on direct recall by respondents, which were collected 
along with other information on social vulnerability.   

Figure 2.1: Top-
down and bottom-
up approaches to 
climate change 
adaptation. Source: 
Dessai and Hulme 
(2004)  
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Preliminary information gathering and area/population selection 

The coastal areas in Sierra Leone 

The Sierra Leone coastline stretches for about 506 km and the continental shelf extends 
for about 27,500 sq. km. This considerable continental shelf, combined with the local 
currents, creates a substantial upwelling that places Sierra Leone within one of the 
ǿƻǊƭŘΩǎ Ƴƻǎǘ ǇǊƻŘǳŎǘƛǾŜ ƳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳǎ (Heymans and Vakily, 2004; GCLME, 2013). 
The western tip of Sherbro Island delimits two contrasting coastal waters: to the north, 
the shelf reaches a width of 125km, and to the south it tapers to about 32km. Thus the 
coastal sector north of Sherbro Island is more productive than the southern sector 
bordering with Liberia. Most of the artisanal fishing activities occur around the estuaries 
of three rivers, the Scarcies, Sierra Leone and Sherbro, as well as around Yawri Bay 
(IUCN, 2007). 

Fisheries are the life-blood of coastal villages in Sierra Leone, and represent the major 
source of income and livelihoods for fishermen and those (mostly women) involved in 
fish processing marketing and distribution. They also support a secondary economy of 
boat building, wood cutting, transporting fish, weaving baskets, selling fishing gears and 
petty trading. Around 40,000 artisanal fishers and their families operate about 12,000 
fishing boats leading to, according to some reports, employment of 500,000 people in 
the fisheries sector. Fisheries represent around 10% of the GDP of Sierra Leone. Fish are 
also the most affordable and widely available protein source, and constitute 80% of 
animal protein consumed in the country (EJF, 2009). Fisheries contribute significantly to 
poverty reduction and food security in Sierra Leone.  
 

 
 

Figure 2.2: Boat loaded with smoked fish leaving Yeliboya in the Scarcies region. 
 

A ǎǘǳŘȅ ƛƴ ǘƘŜ мфулǎ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ пт҈ ƻŦ {ƛŜǊǊŀ [ŜƻƴŜΩǎ ŎƻŀǎǘƭƛƴŜ ƛǎ ŎƻǾŜǊŜŘ ǿƛǘƘ 
mangroves (Chong, 1987), with a total area of 171,600 hectares. CIESIN calculated a 
2013 estimate, based on Landsat imagery processed by the US Geological Survey 
(Tappan forthcoming), finding a total of 152,575 hectares. Fishing is the main 
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occupation of inhabitants in mangrove areas, which also coincide with the most fisheries 
dependent areas. This is no surprise, as mangroves constitute an important habitat for 
fish, shrimp and other marine fauna.  

Mangroves also provide an essential source of wood. According to field observations, 
the Rhizophora species has been heavily harvested for fuelwood for fish smoking, 
whereas Avicennia is harvested mainly for fuelwood for salt processing and experiences 
less exploitation (IUCN, 2007). The population of Sierra Leone is in general heavily 
dependent on fuelwood for domestic energy. Ninety percent of household energy is for 
cooking of which 97% is in the form of firewood and charcoal (IUCN, 2007). In mangrove 
areas mangrove fuel-wood is additionally used for fish processing, especially for fish 
smoking. Unlike agriculture, which is seasonal, fisheries and forestry activities such as 
firewood production and charcoal making offer year round employment opportunities. 
The supply of these commodities to towns and other areas of concentrated demand is 
fully commercialized. Mangrove is also exploited as poles for construction and 
household furniture. 

In addition to their direct benefits to the economy and livelihoods, mangroves also play 
an important role in resilience of local systems as barriers for storm protection in the 
control of flood and coastal erosion.  

In Sierra Leone, despite sporadic efforts to control cutting by government authorities, 
mangroves are not legally protected. The only regulations are through traditional 
restrictions or international treaties affecting all countries along the coast. Fishing and 
wood cutting, which constitute the most important economic activities in the area, are 
controlled by traditional by-laws imposed by chiefdom authorities and Community 
Management Associations (CMAs) in the fishing communities. The efficiency of this 
approach to management needs to be assessed (IUCN, 2007). 

Findings from the scoping visit 

! ǇǊŜƭƛƳƛƴŀǊȅ Ǿƛǎƛǘ ǘƻ {ƛŜǊǊŀ [ŜƻƴŜΩǎ Ŏƻŀǎǘŀƭ ŀǊŜŀ ό{ŎŀǊŎƛŜǎΣ ¸ŀǿǊƛ .ŀȅ ŀƴŘ Sherbro Island) 
from February 1-12, 2016 by a WA BiCC team3 supports the findings above and provided 
a number of additional observations (cf. de Sherbinin and Trzaska, 2016):  

¶ Mangroves are under varying degrees of pressure in Sierra Leone, ranging from 
high pressure and rapid depletion in the Scarcies Basin to the North, to slightly 
lower pressure and still more abundant mangrove resources in the Sherbro River 
basin to the South.   

¶ Mangroves are currently used for construction and fuel wood and, in the fishing 
communities, for smoking fish. In high fishing/fish processing and trade areas, 
local stands are often depleted and wood is shipped from further away.  

                                                      
3 The team was comprised of representatives from CIESIN, WA BiCC, Wetlands International, NPAA and 
MRU. 
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¶ Mangrove cutting is unregulated and the resource is perceived as inexhaustible, 
even in places where it was depleted. It is being brought from areas further away 
with implications on the prices. For fish smoking, few alternatives exist, and 
efforts to introduce more efficient smoke houses have had limited success.  

¶ Generally, fishing communities rely more on mangrove resources and benefit 
more from ecosystem services than communities with other livelihood types 
(e.g. farming), and thus they may see larger benefits from mangrove restoration 
and conservation/management measures.  

¶ Communities are aware of the importance of mangroves for fisheries, and there 
is growing appreciation of their benefits for coastal protection (shielding from 
winds and limiting coastal erosion).  

¶ In many areas, however, short-term subsistence needs take precedence over 
long-term stewardship of mangroves. Furthermore, apart from relatively small 
areas where there are traditional management systems in place, they are largely 
perceived as an open access resource, with consequent lack of incentives for 
conservation. 

¶ Fishing communities complained several times that they rarely benefit from 
development projects, presumably due to accessibility issues.  

 

 

Figure 2.3: Landscape typical of the Great Scarcies river where the mangroves on the banks have 
been replaced by rice farming. Note the erosion of the unprotected banks. The dwellings are 
usually on higher grounds and populations have access to other type of wood thus they do not 
see the direct benefits of mangrove restoration, rather see it as competition with rice farming. 
 

After the scoping visit, the WA BiCC project decided to focus the VA on fishing 
communities in mangrove areas.  While the mangrove area may seem not suitable for 
human settlements, the scoping visit and subsequent examination of satellite data and 
imagery shows a multitude of small (and less small) settlements within the mangrove 
areas in Sierra Leone, as depicted in Figure 2.4 where settlements are overlaid on the 
most recent available mangrove extent data from 2014, and that of year 2000. 
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Area selection 

Because of the intricate relationship between mangroves and fishing populations nearby 
and the important role mangroves play in alleviating some of the effects of climate 
change, the VA focused on mangrove areas. The largest mangroves systems in Sierra 
Leone remain within the estuaries of the Scarcies River, the Sierra Leone River and 
Sherbro River as well as along the Yawri Bay (Figure 2.5). They were selected as marine 
protected areas (MPAs)4, where community based management associations have been 
created. Those areas also concentrate the majority of artisanal fishing activities.  

                                                      
4 The MPAs are restricted to coastal marine habitats (including estuarine mangrove ecosystems). For 
further information on the management of mangroves, see the Resources and Governance section of 
Section 4.  

Figure 2.4: Mangrove extent as of 2014 (dark green) and 2000 (light green), along with 
mangrove settlement size and location information. Sources: The year 2000 mangrove layer is 
from Giri et al. (2013), and the 2014 mangrove layer is from unpublished data provided by 
Gray Tappan, USGS Eros Data Center. Note that both the 2013 and 2000 layers used Landsat 
imagery, but that the methods differed, and hence the mangrove layers are not directly 
comparable. 
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