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Executive Summary

Rationale

Thepurpose of this coastal climate change vulnerabilggessmen(VA)is to

understard factors that contribute tahe vulnerability and resiliencef communities
and mangrove ecosystems inastal Sierra Leond he goal is to inform the design of
project interventions, including climate adaptation activitiesder the West Africa
Biodiversity and Climate Change (WA BiCC) projéet work was led by the Center for
International Earth Sciendaformation Network (CIESIN) at Columbia Univeysityl
includeda team of field researchers drawn from WA BiCC staff, Fourah Bay College,
Njala University, the National Protected Areas Authority (NPAA), Environmental
ProtectionAgency (EPA), thdinistry of Agriculture, Forestry and Food Security, the
Ministry of Lands, Country Planning and Environment Mi@stry 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 coasfighing villages that are located in or near
mangroves. Furthermore, studies suggest tthee mangroves themselves, important to
coastal resilience, will be adversely affected by climate change. Thus, the VA focuses on
coastal fishing commuties like the one captured inigure 1. Given that the study aims

to inform adaptation strategies at the community level we adopaédabttom-up

approach and gained some degree of generalizability and scalability of the
recommendationsby studying mangrove forests apopulations in the four primary
mangrove regions in Sierra Leone (from North to South): The Scarcies River Estuary, the
Sierra Leone River EstudBLRE)Yawri Bay, and th8herbroRiver Estuary.

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




The VA seeks to determine the relative vulnerability of fishing communities and
ecosystemg sometimes referred to in the literature as the coupled seetmlogical

systemc through household surveyparticipatoryrural appraisalsad mangrove forest
inventories. The VA was carried out in 12 clusters comprising one mangrove transect
and two villagesdistributed across the four regions. Figure 2 displays the location of
each cluster of villages and transects in the four regions:cisafblue dots)Sierra

Leone River Estuar$l(RHorange dots), Yawri (green dots), 8rve, (purple dots). A

total of 261 household interviews were conducted addressing a variety of issues related
to economic assets, wellbeing, livelihoottsod securty, fish harvesting and processing,
use of mangroves, and awareness of climate change issaggipatoryRural

Appraisals (PRI\were
also conducted in each
settlement, with o .
separate male and Scarcies RSN
female participants for
a total of 96 group
meetings. Finallyl2
mangrove transects
were inventoried, o T,
assessing mangrove FreetoXutdh
health in the form of
species mix, biomass
density, and water
depth. Three teams of
12 experts were
trainedthen deployed
to the field. The
training included a
review of methods as Sherbro River Estuary
well as hand®n Sierra Leone -

o, Ny
| ! w - ¥3
testing and refinement

of the instruments in Figure E.2: Map of the household survey and mangrove
the Sierra Leone River  {ransects locations

Estuary (SLRE).

Main findings

Socieeconomic characteristics of the populations

Thedemographiaharacteristics of the populations surveyed are comparabkhose

of rural populations of Sierra Leone as a whole, as inferred from national census and
Demographic and Health Survey (DHS) results. The socioeconomic analysgsrghow
high povertylevelsandlow education levels Around 60% of the respondents (adults)
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reported no education and those legaleached 70% for women. EigHitye percent of

the respondents fell in theeverely food insecureategory of the USAID Household

Food Insecurity Access Scakend this rate reached 100% in some locations. Access to
clean water and adequate sanitatiors 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, #melpotential 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 contawveish
means that the water can easily become contaminated.

As expectedijvelihood strategiesare dominated by fishingnd related activities but

the overall diversification is low, with a median value of 1.9 activities per household and
30% reporting oly 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 thang 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 accaling to location, ranging from over 85% to none in several locations.

Access tsavings and creditis low.Only 25% of the households had engaged in any type
of savings scheme, and less than 10% of households had accesdith the past

year. The highg 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 sslretagger

locations and oly 18% in smaller.

Overall the population has loaccess to informationAbout 30% of the surveyed
households indicated having constrained access to schools and markets, and more than
40% have limited or naccess to health centersn some small villagegcess 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 efréspondents own or

have access to a cell phone.

Access taid and social networksppears 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 assoaais other than religious.

1¢KS adzNBSe ¢l a O2yRdzOGSR Ay WdzZ 83 gKAOK O2NNBalLl2yRa
affectedby the timing of the survey.
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Climate and environment

Sierra Leone enjoys a tropiadimatewith aprolonged and abundant rainy season

from May to November. Due to the onéation of the coast and main ountain ranges

the coastal regions are among the wettesgions in Africa receiving close t®30mm

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 cleaignificant trend in rainfall is observed. Temperatures,

on the other handhave risen at the rate @.14°C per decadeClimate change

projections indicate no or small tendency of rainfall increase and a consistent increase in
temperatures. Thusf manag@d properly water resurces 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/weathetated disaster with high impacts
reported bythe communities. However, Wle the majority (63%) of the respondents
said they have heard aboutimate changeand 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 focusgp discussions, where participants
emphasized other development issues (poverty, food security, acelsado markets,
among others) and is characteristic of many communities in developing countries.

Totalmangrovecoverin Sierra Leone is estimated bave decreased by approximately
25% since 199Mut very unequallyamongregions: 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 BayshedoroRiver Estuary and
significantly increased in SLRE due to reforestation effAst&ennia germinanis the
dominant species in all the regions Wsiherbrq where Rhizophora Racemosa
dominates. Despite deforestation, the remaining mangroveseén3barcies region are
in good health, with high species diversity, mature forest and high regeneration level,
indicating high regeneration potential should human pressiresowered or better
managed. Th&herbroarea is on the oppositend of the spectrum, with lowest species
diversification, highly dominated bdyhizophora Racemosaith the oldest trees and
lowest regeneration rates, showing high commercial potential but low current
regeneration potential. SLRE has the youngest forestigyn of past ad current
exploitation of the forestwhile 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 #G#edouseholds
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, masdtural resources; farmland, fishing grounds,
mangroves, other forests, and sagére 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 capaumgunder such circumstances
there can be little inentive for conservatin and sustainable managemeitightyseven
percent of respondents engaged in fishing activities indicated the resource has
decreased and linked it to overfishing and bad fighpnactices (too many fishermen
andtrawlers, and catching juveniles) rather than to changes in the environment.

Aggegated Wealth and Vulnerability measures

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

Scores on aommunity vulnerability indexcombining various socieconomic and

climate impact factorshow limited degree of spatial organization. Highegbosure

levels are recorded in the Scarcies River Estudne Yawri Bay and SLRE have lowest
exposure leveléowing to higher groundjut highestsensitivity levels, independently of
locality size. Mages in the Scarcies and SLRE are composed of households with all five
levels ofadaptive capacityindependently of settlement size and accessibility. Yawri Bay
and Sherbrosettlements shova very contrasing adaptive capacity picture, with larger
andmore accessible settlements dominated by households with higher adaptive
capacity while smaller, more remote villages are dominated by households with lowest
adaptive capacity.

Anecosystemvulnerability indexcompriesindicators of mangrove quality arfeealth
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 vulnerabilitgvArall
vulnerability indexcombining the community and ecosystem indices shows higher
vulnerability in the Scarcies ai®herbroregions, linked to high exposure (Scarcieg) an
low adaptive capacitySherbrg, while SLRE and Yawri Bay have somewhat lower overall
vulnerability, despite higher sensitivity of the communities.

Adaptation Solutions

Climaterelated stressors rank relatively low among community concerns, whgthad
are dominated byoncerns ovelack of resources and education, constrained access to
markets, food insecurity, healtlproblemsandinadequateshelter.Adaptation solutions
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spontaneously listed in focus groups fall into four categories: reforestatiorcimate
awareness, infrastructure, livelihood afidancial strategies, water arghnitation and
health, broadly corresponding to exposure, adaptive capacity and sensitivity in the
vulnerability frameworkBuilding resilience in the region will requirdeattion to not
justenvironmental remediationbut also tcawareness building/access to information
andmeeting basic needs.

Focus group participants ranked from low to high their preference, the degree of
difficulty, the ability of the community to orgare, and need for external assistance
associated with each solution. Theost desirablesolutions were also deemed by the
respondents to be most difficult and most likely to need external support. Among such
solutions the highest ranked were: reforestatidrguseimprovements drainrage

systems (to mitigate flooding)ocal watersupplies riverembankmentsandexpansion

of farmingand fishing Theyaddress mainly exposure and, to some exisensitivity of

the populations. lijhly preferred, easy to implemesblutionswith little dependency

on external assistandaclude:savingsschemesclimate awarenessjmproving farming,
improving roads and building schoolBhesenostly address adaptive capacity.
Preferencexhangewhenvillagers considerethodified climatic conditions, such as
potentialincreasen the amplitude and/or frequency of harmful climatic events.
Reforestation, drainage system and increase in fishing activities all showed a strong
decrease in preferencef at least 50% of participants)dicating that these solutions

are not seen as very effective to address potentially increased occurrence or magnitude
of disastersStrong increase in preferencagnder climate change scenarios was
recorded for: sturdier homg saving groupsmproved water suppliesand 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 styiwe suggest the following set of recommendations:

T LYLNRGS {ASNNI [S2ySQa OIF LI OAGE G2 Y2y Ad2N
projected impacts of climate changé&his includes building the capacity of the
Meteorological Agency of Sierra Leone to providelqyuanformation about past,
current and future climate conditionsased on local datamonitoring of physical
and chemical properties of wat@nd its levelsn the coastal areas; and developing
research to assess climate impacts on ecosystems and ecosectors tailored to
{ASNN} [S2ySQa O2yGSEG®

1 Improve natural environment management practicefcusing on sustainable,
communitybased mangrove management thacognizes the variety of ecosystem
services mangrove provides aadcounts for different manmgve vulnerdilities in
different regions;and on improvement of coastal water qualigs well as of the
coastal dynamicsBuilda national mangrove management system based on the
pilot systems developed in different communities, following a bottomappoach.
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1 Lower exposure to climate/weather disasters particularto heavy winds and
floods,through early warning systems, and through supporting community
better understanding potential changes in disaster risk and, where relevant,
support community oganizations taestablish protective infrastructures (drainage,
higher embankments, wind barriers) and/or increase their capacity to combat the
disasters, sutas fires due to heavy windsnd mitigate their effects.

1 Lower the sensibilityof the populations through support to livelihood
diversification, improved food securitiigalth, sanitatiorand housing conditions.
Design specific portfolio of actions foaong on female headetiouseholds, given
current very low education levels and ydimmited livelihood opportunities available
to women.

1 Increase the adaptive capacityf the popuations through climate impactsea
level riseand related riskawareness building and improved access to information
(including early warning system®&dua@tion and financial instruments targeting
specifically populations in the mangrove areas.

Several interventions are akin to standard development interventions but the selection
was based o® 2 Y Y dzy prefiefeScasQgiven #ir current status, capacitiesnd

current and projected climate impacts. Given very high levels of exposure and overall
vulnerability of the fishing communities living within the mangrove areas in Sieorel
such standard developmeimterventions are a prerequisite to building resiice of

these communities in the wake of changing climate conditions.
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1. Introduction

This coastal climate changeimerabilityassessmen{VA)was conducted to inform the
WABIC(roject on coastal adaptation interventions in the mangrove forest aofas
Sierra LeoneGiven thatdata are sparse and often outdated, the VA gisovidesa
sociceconomicand environmentabaselinefor this region

In the future, these coastal regiomsll be affected by sea levake,increase in
temperature andclimateextremes such as high winds astwrminess, and changes in
weather patterns (e.gamounts and distribution of rainfall)n this context, mngroves
play animportant role in resilience to climate change by providing protection against
erosion and strong winds'hey also build the resilience of these communitidsich are
economically dependent on fisheries, by serving as fish nurseries and by providing fire
wood forfish smoking. However, mangroves| be adversely affected by the effects of
climate change through sea level rise and changes in water characteaistics
sedimentation patterns. Those stressors will add to current, huimdoced stressors
such as pollubn, unsustainabléarvestingand deforestatiorfor agricultural land
conversion

Protecting and conserving mangroves waileviatesome of the effects of climate
change in the futurgbut these efforts can only be initiated and sustainvéth the

suppat of local populations. Henc@ order to cedesign interventions with the local
population, WA BiCC neettsunderstandtheir basic needs and livelihood strategies
and their perceptions viga-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 WAIBC Freetown project office, Fourah Bay College, Njala
University, and a number of government and NGO partners. The purpose was to collect
data pertaining ® the socieeconomic status dfishing communities and their

perceptions on climate, mangroves, afisheries. The team surveyed neighboring
mangrove ecosystems to understand ecosystem health and human pressures. This
report presents the findings.

The report is organized as follows: Sectiopresents the/Amethodology Sectior3

describes the resultsfdhe socioeconomic assessment of fishing communities living in
four major mangrove forest aregSection 4 presents results of a climate and
environmental assessment, including mangroves; Section 5 presents summary results of
vulnerability in the villagem the four regions; and Section 6 provides a discussion of
results and recommendation¥echnical annexes provide additional methodological
details and results
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2. Themethodology

The approachtop-down vs bottomup?

It is widely recognized that climate ainge is global in naturéout that impacts will vary

by region and thaadaptationstrategiesneed to be developed locallyClimate change
adaptation plannindnappens at the nexus of different scalelrger scale processes
impinging upon local systems and processes, which in turn can affect the larger scale
systemsThere is a vast body of literature discussing both approaemeistheir relative
merits,? but to summarize

1 Top-Down approachegendto betechnical, sence and scenario driven. They
rely on scientific research and climate model gcjons of future climatéo
assess the risks associated with future climate chaigeyusually consist ch
sequence of analyses beginning with projens of future emission trends,
moving on to the developmendf climate scenarios, theto biophysical impact
studies and the idetification of adaptive optiongOwing tothe high level of
uncertainty involved in tolown assessmentanuch of the researchithis field
stops at the impact assessment stagad does not provide specific
recommendations for adaptatiarmhey are often developed to guide
infrastructure investments or risk mitigation strategies.

1 Bottom-Up approaches argenerallyfocused on the ation of vulnerability.
Theyassume thaby addressingulnerability todayit is possible to reduce
vulnerability under future climatesVulnerability 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
factorssuch asvealth, health educational sttus, social equityandfood
security These approacheare well suited todevdopment agemytime-frames
and are ofterparticipatory, relyingon knowledge and expertise from local
stakeholdersThey are less focused on future climate scenarios than treega
current variability and changelTheseapproaclescan also consider past efforts
to cope with or respond to impacts related to climate variability and climate
change.Theyassume that in the face of uncertainty over climate change
projections and impcts, adapting to present day climate variability/change is a
good proxyfor near term climate change

2 A useful reviewvith accompanyingeferencess provided by Reiser (2014). This summary draws heavily
on that revew.
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Dessai and Hulme (20pdeveloped a useful schematic for both approaches .
andsuggest that the two approaches are not necessarily contradicWhile they can

be complementarythey do have different climate information requirements (e.g.,
climate projections vs. histical climate).Table2.1 summarizes the main characteristics
of both approaches.

Top-down approach

Global

World devglopment

Global greenhouse gases

Global climate models

Regionalisation

Climate
adaptation
policy

} Local
Vulnerability
— - Figure 2.1: Top
down and bottorm
up approaches to
climate change
adaptation. Source:
Dessai and Hulme

(2004)

s,

Adapt'rv%capacithy%

Indicators base on:

Economic resources Techrfnlngy .
Infrastructure Information & skills

Institutions Equity

Bottom-up approach

v

Past Present Future

Table2.1: Differences between Tajpwn and Bottorrup approaches to adaptation planning
Top-down Bottom-up
Bio-physical vulnerability Social vulnerability

Physical onatural exposure units (e.g.,
watersheds, ecosystems)

Ignores humans Considers humans
Driven by federal or provincial legislation |Driven by local stakeholders or agencies
Highlevel policymakers, technical analysts|Broad stakeholder engagement

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

Uses climate projections Uses historical climate data
Focus on midand longterm future (e.g., Focus on past and present conditions to inform pelicy
2050s or 2080s making tody and in neaterm

Financial and human resources in place |Limited financial and human resources

SourceCCME, 2015.

Given the scarcity of data to develop downscaled climate change scenarios and their
impacts inthe coastal zones @ierra Leonandits overall better fit to the developing
country context and the shorter timrames ofthe WA BiC@roject, we havechosento
conduct a bottomup vulnerability assessment (VA) addition, given the unavailability
of historical climate information for theoastal areas of Sierra Leqmee also base our
assessment of climate impacts dimect recall by respondents, which weeellected
alongwith other information onsocialvulnerability.
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Preliminary information gathering and area/population selection

Thecoastal areas in Sierra Leone

The Sierra Leone coastline stretches for about 50&kththecontinental shelextends

for about27,500 sgkm. This considerable continental shelf, combined with the local

currents, creates a substantial upwelling that places Sierra Leone within one of the

62NI RQa Y2aild LINERdzQHeym@nS and Vakilgo0s G KRR 4 G SY &
The western tip oBherbrolsland delimits two contrasting coastal waters: to the north,

the shelf reaches a width of 125kmand to the south itapers to about 32km. Thuée

coastal sector north oBherbrolsland is more productive than the southern sector

bordering with LiberiaMost of the artisanal fishing activities occur around the estuaries

of three rivers, theScarcies, Sierra Leonad Sherbrq as well asround Yawri Bay

(IUCN, 2007).

Fisheries are the litblood of coastal villages in Sierra Leone, and representrider

source of income and livelihoods for fishermen and those (meatiyen) involved in

fish processingnarketing and distributionThey also support a secondary economy of
boat kuilding,wood cutting transporting fishweavingbaskes, sellingfishing gearsind

petty trading. Around40,000 artisanal fishers artieir families operate about 1800

fishing boats leading to, according to some reports, employne&s00,000 peoplén

the fisheries sectorFsheries represent around 10%tbie GDPof Sierra LeoneFish 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.

S TWURRAY 5

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

AdGdzRe Ay (GKS mopyna SadAYlraSR GKFG nts 27
mangrovegChong, 198) with atotal area of 171600hectares CIESIN calculated a
2013estimate, based ohandsat imagergrocessed by the US Geological Survey
(Tapparforthcoming, finding a total of152,575hectares Fishings the main
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occupation of inhakants in mangrove areas, which also coincide with the most fisheries
dependent area. This is no surprise, as mangroves constitute an important habitat for
fish, shrimp and other marine fauna.

Mangrovesalsoprovide an essential source of woodiccording to field observations,
the Rhizophorapecies habeen heavily harvested for fuelwd for fish smoking
whereasAvicennias harvested mainly for fuelwood for salt processangl experiences
lessexploitation (IUCN2007).The population of Sierra Leoneiisgeneraheavily
dependent on fuelwood for domestic energyinety percentof household energy is for
cooking of which 97% is in the form of firewood and chal¢tJCN, 2007In mangrove
areasmangrovefuel-wood is additionally used for fish processing, especially for fish
smoking.Unlike agriculturewhich is seasonalisheries an forestry activities such as
firewood production and charcoal making offgzar roundemployment opportunities.
The supply of these commodities to towns and other areas of concentrated demand is
fully commercializedMangrove 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,
mangrovesare not legally protectedThe only regulatiogiare throughtraditional
restrictionsor internationaltreatiesaffectingall countries along the coastishing and
wood cutting, which constitute the most important economic activities in the area, are
controlled by traditional bylaws mposed by chiefdom authoritieend Community
Management Associations (CMASs) in the fignhtommunitiesThe efficiency of this
approach to management needs to be assessed (JQQDY).

Findings from the scoping visit

I LINBEAYAYEFENE @GAaAG G2 { ASNNY Sh&@osamm O21F adl
from February 112, 2016 by a WA BC tearfhisupports the findings above and provided
a number of additional observations (cf. de Sherbinin and Trzaska,:2016)

1 Mangroves are under varying degrees of pressure in Sierra Leone, ranging from
high pressure and rapid depletion in the ScarciesrBasthe North, to slightly
lower pressure and still more abundant mangrove resources irstierbroRiver
basin to theSouth

1 Mangroves are currently used for construction and fuel wood and, in the fishing
communities, for smoking fish. In high fishiiigh processing and trade areas,
local stands areften depleted andvoodis shipped fronfurther away

3 The team was comprised of representatives frGESIN, WA BiQ@etlands Intermtional, NPAA and
MRU.
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1 Mangrove cuttingsunregulated and the resource is perceived as inexhaustible,
even in places where it was depletdtlis being brought from areasifther away
with implications on the prices:or fish smoking, fewlternatives existand
efforts to introduce more efficient smoke houses have had limited success.

1 Generally, fishing communities rely more on mangrove resourcedaneifit
more from ecogstem services than communities with other livelihood types
(e.g. farming), and thus they may see largenefitsfrom mangrove restoration
and conservation/management measures.

1 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).

1 In many areas, however, shesgrm subsistence needske precedence over
longterm stewardship oimangrovesFurthermore, apart from ratively 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.

1 Fishing communities complained several times that they rarely beinefit
development projectspresumablydue 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 dwe#lings a
usually on higher grounds and populations have access to other typemodfthus they do not

see the direct benefits of mangrove restoration, rather see it as competition with rice farming.

After the scoping visjtthe WABICQorojectdecided to focus the VA on fishing
communities in mangrove area¥Vhile 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 smattjesnents within the mangrove
areas in Sierra Leone, as depictedrigure2.4 where settlements are overlaid on the
most recent available angrove extent data from 2014nd that of year 2000.
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SHERBRO

Figure2.4: Mangrove extent as of 2@1(dark green) and@O0 (light green), along with
mangrove settlement size and location information. Sources: The year 2000 mangrove |
from Giri et al. (2013), and the 2014 mangrove layer is from unpublished data provided
Gray Tappan, USGS Eros Data Center. Notddta the 2013 and 2000 layers used Lands:i
imagery, but that the methods differed, and hence the mangrove layers are not directly
comparable.

Areaselection

Because of the intricate relationship between mangroves and fishing populations nearby
and the mportant role mangroves play in alleviating some of the effects of climate
change, the VA focused on mangrove areas. The largest mangroves systems in Sierra
Leme remain within the estuariesf the Scarcies River, the Sierra Leone River and
Sherbro Riverawell as along the Yawri Bay (Fig2i®. Theywere selected as rarine
protected areagMPAs}, where community based management associations have been
created Those areas also concentrate the majority of artisanal fishing activities.

4The MPAs are restricted tpastal marine habitats (including estuarine mangrove ecosystefos)
further information on the management of mangres, see the Resources and Governance section of
Section 4.
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http://www.sierraexpressmedia.com/?p=66445








































































http://www.wssinfo.org/definitions-methods/watsan-categories/











































































http://www.fantaproject.org/monitoring-and-evaluation/household-food-insecurity-access-scale-hfias

































































































































































































































http://www.stir.ac.uk/aquaculture-mangrove-oyster/















http://earthwise.bgs.ac.uk/index.php?title=File:Sierra_Leone_pre_Monthly.png&filetimestamp=20150515105036&
http://earthwise.bgs.ac.uk/index.php?title=File:Sierra_Leone_pre_Monthly.png&filetimestamp=20150515105036&
http://www.ccme.ca/en/resources/cci.html



http://www.lme.noaa.gov/images/Content/Downloads/EcosystemBasedManagement_GCLME.pdf
http://www.lme.noaa.gov/images/Content/Downloads/EcosystemBasedManagement_GCLME.pdf
http://dx.doi.org/10.7927/H4J67DW8
http://earthenginepartners.appspot.com/science-2013-global-forest



https://climate-exchange.org/2014/02/24/390/
https://climate-exchange.org/2014/02/24/390/
















































































































