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Foreword

In September 2015, Liberia, as a signatory of the UN Climate Change
Convention, submitted the Nationally Determined Contribution (INDC)
in advance of the new climate change agreement reached at the UN
Climate Conference in Paris in December. Liberia’s INDC was
designed as a platform to integrate its Low Carbon Development
Strategy into the country’s long-term sustainable development vision
by 2030 (Agenda for Transformation). Liberia ratified the Paris
Agreement in August 2018 and is working hard to revise its NDC for
-submission. Regardless of the many contributions to climate change,

Liberia, like many other developing countries, is especially vulnerable
to its impacts. The country is at this moment susceptible to the adverse effects of climate change such as
shifting cultivation in the agriculture sector, unsustainable logging practices, unregulated coastal mining,
high level of biomass consumption in the form of charcoal and fire wood for local energy use, and
decreasing river flow due to high level of evaporation. The agricultural sector, which ensures the
livelihoods of around 70% of the population, remains vulnerable to flooding and erosion with changing
rainfall patterns putting lives at risk in a country where nearly 8 out of 10 people do not have secure
access to food. Current climate change vulnerability in Liberia include; increase in extreme events (e.g.,
exacerbated floods, extreme drought), sea level rise, flooding and coastal erosion being experienced on an
annual basis that eats up the coast as observed in Monrovia, Buchanan and Greenville.

I would like to add that Liberia has an overall lack of energy. In most rural areas in Liberia, less than 5%
of the population has access to electricity while most homes run mini generators. The current energy
situation in Liberia is characterized by a dominance of traditional biomass consumption, low access to
poor quality and relatively expensive modern energy services. It is estimated that over 95% of the
population rely on firewood, charcoal, and palm oil for their energy needs.

The EPA of Liberia is overly happy with the level of the assessment done by the Technology Needs
Assessment Team (TNA) through a national stakeholder’s participatory process emulating from the
identification and prioritization of environmentally sound technologies to the diffusion of these
technologies to mitigate and adapt to climate change. We would like to recognize the United Nations
Environment Programme (UNEP), DTU Partnership and Global Environment Facility (GEF). Your
contributions have resulted in this rich source of information and we hope that this report will spur parties
into seeking out partnerships for the purpose of accelerating climate action and increasing ambition in
Liberia.

T e TR i

athaniel T. Blama S
EXECUTIVE DIRECTOR/CEO
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Executive Summary

The coastal zone is one of the nation's greatest environmental and economic assets. In
Liberia, more than 70% of the population lives within its coastal areas which cover
approximately 580km in length, (DAI 2008). However, the direct impacts of coassabrero

and floods have become some of the alarming climate change risks currently affecting coastal
cities and communities along majority of Lilt
including socieeconomic activities, coastal habitats and esosye ms al ong t he
coastline are faced with the direct threats from coastal erosion, flood and related sea level rise
impacts. The impact of coastal erosion is currently disrupting livelihoods, destroying
properties and leaving many residents honselascoastal communities due to the lack of

sustainable approach to mitigate or adapt to the direct threats presented to the communities.

Therefore, the Technology Needs Assessment (TNA) for climate change adaptation in
Liberia has been a set of actiesi to identify and determine the adaptation technology
priorities of the country. TNAs are central to the work of the Parties to the Convention
(Article 4.5 UNFCCC). The TNA will lead to the development of a national Technology

Action Plan (TAP) that priatizes technologies, recommends an enabling framework for the
diffusion of these technologies, and facilitates identification of suitable technology transfer
projects and their links to relevant financing sources in order to have the prioritized
technologes adopted within the countryds most vul

impacts.

Liberiads TNA project has been | ed by the E]
covered two areas: Mitigation (Energy) and Adaptation (Coastal zone antuige). The

technology needs assessment on adaptation is being undertaken in Liberia for the first time.
However, Liberia conducted vulnerability assessments and identified priority adaptation
sectors and activities in the First National CommunicatibiCfland the National Adaptation

Program of Action in 2008 (NAPA, 2008). The TNA for adaptation is an opportunity to

determine the highest priority sectors and technologies for adaptation in the country. This
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report focuses on the identification and priadtion of adaptation technologies for the

coastal zone to reduce climate change risks and the level of vulnerability to lives and
properties. Liberia is a developing country with a small population with vast majority of its
population living in poverty.In recent years, climate change related challenges have become

a major ri sk for the countryds devel opment.
climate change and weather, and the environment which directly affect livelihoods of people.
Climate chage and vulnerability assessments have demonstrated that climate change will

affect the wellb e i n g of peopl e and t he countryos S

The Liberian government has passed several important policies and law fetetong
sustainablelevelopment and climate change. Policies and development strategies developed
have clearly stated the importance of adaptation of major sectors such as agriculture and the
coastal zone to climate change and include objectives to cope with climate chlaee r
risks.
The following major steps have been followed in the assessment:
A An organizational structure has been established and stakeholders engagements
facilitated;
Al mplications of c¢climate change for the coc
have been defined;
A Sectors and subsectors have been prioritized;

A Technologies have been identified as high priorities for climate change adaptation.

The TNA process was patrticipatory, which ensured the involvement ofsgogwial experts

and stakeholdsr in sectors and technology prioritization. Consequently, stakeholder
engagement was one of the key aspects of the process. Different entities including ministries
and agencies, research and educational institutions, international and national NG@s, privat

enterprises, and representatives of farmers were involved in the process in different ways.

Based on the research and Multi Criteria Decisions Analysis (MCDA), Agriculture, Coastal
zone and Energy sectors were identified as the sectors that are rimesabie to climate
change and their social, economic and environmental losses are expected to be higher than
those of other sectors. The coastal zone sector is a major economic sector in Liberia. Said
sector provides a means of livelihoods / income fajamty of the people, as more than 70%

of Liberiads population Iives within its ¢
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Therefore protecting these areas from cl i ma
economic and developmental agenda.

I n order to protect Liberiabs coast al sect
retained by the coastal zone Technical Working Group (TWG) headed by the national coastal
consultanti E. T e n e s e &he \8Blectisroai the three technologiesnirothers was

basedon the technologyds potenti al to reduce
economic, and environmental benefitsusinpe T™MA tid Cr i ter i aThlAnal y s
MCA provides a structured framework for comparing a number of technologies against
multiple criteria.The prioritized three technologies and brief descriptions to be used for the

TNA project in the coastal zone of Liberia are:

1. Integrated Coastal Zone Magement (ICZM):
The ICZM is a dynamic, multidisciplinary and iterative process to promote sustainable
management of coastal zones. The ICZM seeks over thedomgto balance environment,
sociceconomic, cultural and recreational objectives all within lihgts set by natural
dynamics. It covers the full cycle of information collection, planning, decision making,

management and monitoring of implementation in the coastal zone.

2. Flood early Warning System (FWS):
In general, the FWS aims to reduce the degfeeasualty that could be caused by coastal
flooding through alerting the public in advance to take appropriate actions (Response). It

detects threatening events in advance to help protect lives and properties in coastal areas.

3. Armour or Rocks Revetment
The armour or rocks revetment is a type of coastal defence that protects against erosion
caused by wave action, storm surge and tidal effects. It protects and fixe the boundary
between the sea and land; these actions protect and assist in maintagniiagdivard
environment. Rocks revetments also minimize the destructive and hazardous risks to coastal

ecosystem, vegetation, sand dunes and important infrastructures.
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Chapter 1: Introduction

1.1 About the TNA project

Climate change and its accompanying impacts of degradation of terrestrial biological systems
are some of the most daunting environmental problems in the world; posing socio economic,
technical and environmental challenges. Liberia is no exception taelohange challenges

and it is currently faced with some extreme weather events, which severely affect food
security; as traditional farming seasonal practices become unpredictable while sea level rise
and coastal erosion are affecting infrastructure &edlivelihoods of coastal communities.
According tintended i Natemally aD@termined ContributiortfNDC, 2010),
vulnerability and adaptation assessments conducted have revealed that Lifzeal iwith

climate change variability leading to extre events. These events have a negative impact on
agriculture, coastal zone, forestry, health, energy and other sectors. Climate change impacts
are marked by irregular patterns of rainfall, flooding, high temperature, and coastal erosion
(INDC, 2010).

Climate change has noticeably and adversely affected natural resources, agriculture, the
natural environment and other soeiconomic sectors in Liberia. Consequently, the
vulnerability of the country to climate change needs to be reduced to ensurea$lstain
development. This will require adaptation and mitigation measures in order to increase the
countryb6s resilience in areas | i ke: heal t h
ecosystems; production systems and physical infrastructure, imgleden the energy grid.

Within this overall development and climate policy context, a key step is to select
technologies that will enable the country to achieve social equity and environmental
sustainability, and to follow a low emissions and low vulniéitgbdevelopment path

(Technology Needs Assessment for Climate Change, 2010).

Technology Needs Assessments (TNAs) are a set of cedirign activities that identify
and determine the mitigation and adaptation technology priorities of a country. THAS a
central to the work of the Parties to the Convention (Article. 4.5 UNFCCC). They present a

unique opportunity for countries to track their needs for new equipment, techniques, services,
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capacities and skills necessary to mitigate GHG emissions anderduicvulnerability of
sectors and livelihoods to climate change.

TNA development is a key component of the Poznan Strategic Programme on Technology
Transfer supported by the Global Environmental Facility (GEF). United Nations
Environment Programme (UNEPYNn behalf of the GEF, is implementing a new round of
TNAs with objectives that go beyond identifying technology needs. The TNAs will lead to
the development of a national Technology Action Plan (TAP) that prioritizes technologies,
recommends an enablifpamework for the diffusion of these technologies and facilitates
identification of good technology transfer projects and their links to relevant financing
sources. The TAP will systematically design practical actions necessary to reduce or remove
policy, financial and technological related barriers. UNEP Division of Technology, Industry
and Economics (DTIE) in collaboration with the UNEP Risoe Centre provide targeted
financial, technical and methodological support to assist countries in conducting TNA

projects.

The Liberia TNA project is led by the Environmental Protection Agency (EPA) and covers

the two areas of mitigation and adaptation. Liberia is currently participating in the TNA
process for the first time. It has identified its key sectors witbripyi to climate change

threats and impacts. This work covers the prioritized technologies and procedure followed for

the coastal zone. However, Liberia has conducted a vulnerability assessment and identified
priority adaptation sectors and activities e intended Nationally Determined Contributions

(INDC), and National Policy and Response strategy on Climate change (NPRSCC, 2018).
Mor eover, The Agenda for Transformation (Af°
document, recognizes climate charapgaptation and mitigation under Pillar V as a cross

cutting issue.

The TNA for adaptation has given Liberia an opportunity to determine the highest priority
sectors and technologies for adaptation. In addition, the project gave methodological and
capady building support to the country team to enable them to identify the most suitable

technologies for effective climate change adaptation and vulnerability reduction.

At the end of the Project, the outcomes of the Technology Needs Assessment, Barrier
Analysis, Technology Needs Assessment for Climate Change Adaptation in Liberia Action
Plan and Enabling Frameworks will provide background to accelerate the development and

transfer of the priority technologies in the country.
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1.2 Existing national policies relaed to technological innovation,
adaptation to climate change and development priorities

Liberia is a developing country, located within ssiharan Africa with a small population
and high rated endowment in natural resources including minerals andrés@stces. The
country suffered from a year civil crisis that destroyed its infrastructures and socio

political systems.

In recent years, climate change related challenges have become some of the main risks for the
countryos devel optheecountry arg draggeyts tlimatis chamdges and
livelihoods of the people depend on the weather and environment. Climate change impact
assessments have demonstrated that climate change will, and is currently affecting-the well
being of people and soec@mmnomic aspects of the country (USAID, 2013). There is
environmental degradation with a gradual loss of forest cover and the impact of climate
change is already being felt in variability of climactic conditions with uncertain rainfall,
increasing temperates and sea erosion (noticeably in coastal communities). The government
of Liberia has passed several important policies and strategic documents <ériang

sustainable development to combat climate changes.

The main policies and strategies of developtmeave clearly stated the importance of
adaptation of major sectors. Below is the list of some policies, laws and projects to combat
climate change:

Table 1: Some major development strategies, policies and projects of Liberia related to climate
changeAdaptation

Policy Description and relation to climate change adaptation

The Agendafor [The countryo6s ndocumentreadgnizes elimaed coapgs adaptati
Transformation | and mitigation under Pillar V as across cutting issue.

(AfT), 2013 _ , .
AfT (2013), Agenda for Transformation, Republic of Liberiene Governance

Commissiorof theRepublic of Liberia, viewed 4 June 2019.

National Policy | The climate change policy and strategy document is prepared in order to ensu
and Response climate change adaptation and mitigation issues are mainstreamed at policy le
Strategy on in key sectorial and crosectorial develoment efforts.

Climate Change i . ) . .
(NPRSCC), 2018 The NPRSCC includes concrete policy and measures in specific areas on clim

change adaption and mitigation, action and resource mobilization plans and
monitoring and evaluation framework.

NPRSCC (2018)National Policy and Response strggeon Climate change
Liberia, NUDRR PreventionWeb, viewed 5 June 2019.
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Coastal AddOn
project (CAP)

Government of Liberia obtained funding from the Global Environmental Facility
(GEF) through the UNDP to Enhance R
Vulnerable Coastal Areas to Climate Change Risks.

The CAP constructed a 1200 (One Thousand, Two Hundred) linear metres coeé
def ence 0 Rev elwanaunTown aieanto redce thdvulnerability of t
communi tyds popul atyvirenmentamciimate ehange riaks,

and enhance the capacity of the community to recover from coastal erosion im

Republic of Liberia Ministry of Mines & Energy 2018, Coastal AddOn project
(CAP) CoastaDefene, Republic of Liberia Ministry of Mine& Energy, viewed 2
April 2019.

National
Environmental
Policy of Liberia,
2003

The overall goal of the national environment policy is to ensuretienmg economic
prosperity of Liberia through sustainable social and economic development, wh
enhancegnvironmental quality and resource productivity on a{targ basis that
meets the requirements of the present generation without endangering the pot
of future generations to meet their own needs.

NEP (2003),National Environmental PolicjEPA Republic of Liberia, viewed 8
May 2019

National Disaster
Management
Policy of Liberia,
2012

The National Disaster Management Policy provides an overall framework for
disaster management in Liberia. The NDMP compliments other national plans,
policies and lgislations related to drought and climate change management an
provides a platform for the harmonization of all disaster risks management
strategies/policies in Liberia.

It particularly aims at integrating risk reduction as appropriatedet@lopment
policies and planning at all levels of government, including the environment, la
agriculture & forestry sectors, coastal areas and etc.

National Disaster Management Agency 2012ational Disaster Management
Policy (NDMP) of LiberiaPrevenionWeb, viewed 2 September 2019

National
Adaptation
Programme of
Action (NAPA)
2008- Liberia.

The Liberiabs National Adaptation P
to cope with the urgent and immediate needs associated with the inciasatig
volatility and future climate change.

NAPA prioritizes three sectors for adaptation:

Agriculture - Enhancing resilience to increasing rainfall variability through the
diversification of crop cultivation and small ruminants rearing;

-Building of anationalhydro-meteorological monitoring systemand improved
networking for the measurement of climatic parameters; and

-Building of coastal defence systents reduce the vulnerability of urban coastal
areas.

The NAPA further recognizes lorigrm adaptsaon initiatives, which will include
fisheries, health, and transport; all with an integrated gemgponsive approach to
ensure progress toward efficient and effective adaptive capacity and resilience

NAPA. (2008).National Adaptation Program of Actie Republic of LiberiaNDP
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Liberia.

Intended The INDC (2010) shows that Liberia recognizes the current and future threats
Nationally climate change. The document provides some efforts and initiatives that have
Determined undertaking by Liberia towards addressing climate change threats.

Contributions . L _ _
(INDC) 2010 Li beriads | plabddntpintegsate istLav Carbon Development

Strategy i nt o-teimisiestaicablaidevelopménsVisioroby 2030
(Agenda for Transformation). The INDC includes one component on mitigation
one on adaptation.

Liberia

INDC EPA Liberia (2010). Intended Nationally Determined Contributions of
Liberia, UNFCCC INDC, viewed 2 April 2019.

1.3 Vulnerability assessments in the country

The Intergovernmental Panel on Climate Change (IPCC) defines climate change vulnerability

in its third assessment reportias he degree, to which a system
cope with, adverse effects of climate change, including climatebi#tsiaand extremes
Vulnerability is a function of the character, magnitude, and rate of climate variation to which

a system is exposed; it s s(BP@G ROOIL).vni Ltbgria, aa n d
climate change assessment (USAID, 2013); amltherability and adaptation assessments
(INDC, 2010) conducted revealed that Liberia is faced with climate change and variability
leading to extreme events, which have negative impact on agriculture, forestry, health,
energy, coastal zone and other sextd@limate change impacts are marked by irregular

patterns of rainfall, flooding, high temperature, and coastal erosion.

Liberia has an about 58n long coastline. An estimated 95 kof land along the coast of
Liberia would be inundated if sea levedas 1 m (DAI, 2008). Under a scenario ofin tise

in sea level, about 50% (48 Ryrof the total land loss due to inundation will be the sheltered
coast. For example, parts of the capital citfonrovia, West Point, New KrIown, River

Cess, Buchanan,réenville, and Robert Sport will be lost because much of those areas are <1
m above mean sea level (USAID, 2013 ; DAI, 2008). Likewise seaward portions of the
remaining mangrove wetlands will be lost. About $250 million worth of land and
infrastructure wl also be lost. Others using various global climate models projectlassa

rise in Liberia of 0.1380.56 m by the 2090s relative to the sea level from 11%58®
(McSweeney et al. 2010). The evidence of climate change is visible in Liberia, affedting bo

the environment and the so@oonomic structures of the ordinary people. The choice for

Li ber i a@mei CNARepod | 5



adaptation underscores the urgent need to put measures and strategies in place for countering
the already manifest effects of climate change in the couttrysideing recommendations
from the vulnerability and <c¢climate change
Program of Actions or NAPA prioritizes three sectors for adaptation:
1. Agriculture- Enhancing resilience to increasing rainfall variability through the
diversification of crop cultivation and small ruminants rearing;
2. Building of a nationalhydro-meteorological monitoring systenmand improved
networking for the measurement of climatic paeters; and

3. Building of coastal defense systerttsreduce the vulnerability of urban coastal areas.

The NAPA further recognizes lorigrm adaptation initiatives, which will include fisheries,
health, and transport; all with an integrated gemdsponsiveapproach to ensure progress

toward efficient and effective adaptive capacity and resilience.

1.4 Sector selection

Climate change vulnerabilityand adaptation assessments conducted in Liberia revealed that
Liberia is faced with climate change and variabilgégpding to extreme events, which have
negative impacts on agriculture, forestry, health, energy, coastal zone and other sectors.
Among key vulnerabilities to climate change are extreme weather events, which severely
affect food security, as traditionalrfaing seasonal practices become unpredictable, while
sea level rises, coastal erosion and floods are affecting infrastructure and the livelihoods of

coastal communities

Considering Liberiabés <climate change vul ner
Needs Assessment project in the country has prioritized three major areas considered to be
highly vulnerable to climate change impacts for adequate intervention of adaptation and

mitigation.

The TNA process in Liberia is headed by the Environmental Protection Agency (EPA); as
such, the selection of the sectors for technology prioritization was conducted in consultation
with multiple stakeholders, government ministries and agencies-goaarnnental
organizations (NGOSs), private sectors, research groups, representatives of traditional farmers
and etc.Considering the recommendations from some of the mentioned climate change

vulnerability assessments of Liberia, the TNA national coordinator sidaghe above
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mentioned stakeholders have selected the three sectors listed below, as priority for urgent
adaptation and mitigation measures due to prevailing climate change impacts affecting

livelihoods and the natural environment.

U Adaptation: Coastakzone sector and Agriculture sector;

U Mitigation: Energy sector
These sectors were selected using some of the below conditions:

U Most vulnerable to the impacts of climate change ;

U Current mitigation and adaptation needs;

U Sectors for mitigation should be those that account for most of the national GHG
emissions;

U Sector should have Soegzonomic importance;

U Government support in technology rollout.

1.4.1 An Overview of Expected Climate Change and its Impacts in Sectokéulnerable
to Climate Change

Climate change as defined by the United Nations Framework Convention on Climate Change
(UNFCCC, 2004), i s a change of climate whi ch
indirectly to human activities that alters the composition ofgleal atmosphere and which

is in addition to natur al cli mate v a8hmei abi
evidence of climate change in Liberia is well expressed in climate variability leading to
extreme events, which have negative impact arcalgure, forestry, health, energy, coastal
zone and other sectors. Climate change impacts are marked by irregular patterns of rainfall,
flooding, high temperature, coastal erosion, seawater /saline intrusion into fresh drinking

water in coastal communés.

A national response to climate is to address adaptation to climate change, which is an
important policy goal for Liberia. The choice for adaptation underscores the urgent need to
put measures and strategies in place for countering the already inafféets of climate
change in the country.

According to Liberiabds National Adaptati on
coastal zone and energy are the major sectors that are highly vulnerable to climate change

threats.

Li ber i a@mei CNAaRepoH | 7



As climate change ipacts are marked by irregular patterns of rainfall, flooding, high
temperature, and coastal erosion; these factors result in crops and livestock losses that
intensify food insecurity and loss of income. For the most part, women and children are
particularly affected and vulnerable to the impacts of climate change in Liberia. However,
their unique knowledge and perspectives also provide opportunities for inclusive, equitable
and efficient adaptation responses and coping strategies. The limited supporting
infrastructures increase the level of vulnerability of the population. Coastal areas in Liberia
are the most populated and economically vibrant. Sea /coastal erosion continue to pose
increasing threats to the shorelines of coastal cities including majostiofrures and
investments. It can also lead to displacement, loss of lives and properties and can severely

undermine national security and development.

Coastal erosion has been severe in Monrovia, Buchanan, and Greenville. During 1981 to
1997, about 100n of beaches have reportedly been lost (EPA 2007). DAI (2008) reported
current beach erosion rates are as high as 3 m/yr with ongoing structural damage and loss.
According to USAID (2013), the underlying rates of erosion are likely primarily related to
naural conditions (e.g., geology, longshore currents, wave action), but recent human
interventions (e.g., uncontrolled sand mining, vegetation destruction, dams, poorly placed
breakwaters and ports, groynes, or gabions,) also likely have accelerated ty dinesed

coastal erosion in all these arelass projected that about 95 Krof land in the coastal zone

of Liberia will be inundated as a result of emeter sea level rise, with about 50% (48°km

of the total land loss due to inundation being thedtehed coast (Wiles, 2005).

Rainfall and Temperature

Liberia has two major seasons; the dry season (December to February) and the rainy season
that runs from May to October due to the African mons@d8AID, 2013) According to

USAID (2013), Liberia's gcastal location allows the southwesterly flow of the monsoon to
prevail most of the year, maintaining a thin layer of moist marine air near the surface. The
moistureladen West African Monsoon winds from the southwest strike the Liberian coast
head on, ineasing coastal rainfall despite the gradually increasing elevation inland. The
average annual rainfall in the coastal belt is more than 4000 mm with individual months

receiving more than 1000 mm of rainfall (McSweeney et al. 2008).
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Where the monsoon wisdmeet high coastal promontories (e.g., Cape Mount, Monrovia), the
annual rainfall is much higher than average for the coastal rdgitme interior precipitation

is less abundant and it drops below 2,000 mm per year (EPA, 2013).

Temperature in Libesi is determined by its tropical location, where the sun is almost
overhead all year (Gatter, 1997). Generally, the country experiences high temperatures all the
time that show little variation. The temperature over the whole country ranges ff887 Z7

during the day and from 224° C at night (MPEA, 1983). Average annual temperatures
along the coast range from-20° C (MPEA, 1983). The temperature rises slightly in the dry
season and decreases in July and August. Towards the interior of the countrgrige a

maximum rises and the average minimum decreases.

Temperatures in Liberia are strongly influenced by season; the dry season and the rainy
season (USAID, 2013). For the period of 198®9, temperatures typically ranged from 24

to 25° C during thevet season and 24 to 27° C during the dry season (McSweeney et al.
2008). These temperature ranges are consistent with those reported by Coolidge (1930) of 24
to 26° C during the wet and 24 to 29° C during the dry season. It is difficult to determine
whetler there is a longerm trend in rainfall due to the high variability exhibited in the
rainfall record. McSweeney et al. (2008) note that the observational record is punctuated with
particularly wet (1960s and late 1970s) and dry (early 1970s and 1980slspe

This variability is also noted today as 26B306 were noted as dry years while 22WD9

were wet. However, USAID (2013) notes that temperature trends are difficult to discern from
the observational record. From 1960 to 2006, mean annual teomeeratreased by 0.8° C
(McSweeney et al. 2008). However, extending the time period back before 1930 (using data

from Coolidge, 1930) reveals a slightly negative trend to date.

Expected Future Climate:

The analysis of USAID (2013) climate change assessrdiéferent scenarios predicts an
increase in temperature condit®across LiberigAccording to the Environmental Protection
Agency (EPA, 2013), the projected climate of Liberia from 201P050 is based on an
ensemble of Regional Climate Models (RCM8)ean air temperature is unanimously
projected to increase by 0.4°C to 1.3°C by 2050 in the models. In the 2020s the average
increase for temperature is estimated at 0.6°C. It appears that temperature will increase by
1.3°C by the middle of the 21st centEPA, 2013).
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Ot her projections according to EPA (2013)
2080 will be marked by a warmer climate in most parts of the country with some areas drier
than current. It is projected that most parts of the cguntll experience an increase in
temperature at 1° to 2° during the hottest month (February) compared to current temperature.
Using historical data from the World Meteorological Organization station of neighboring
countries, the statistical downscalingesario reveals that temperature change will be less
than 2°C throughout the country but nighttime temperatures will increase by more than 2°C
in the interior of the country (EPA, 2013). A comparison of current average maximum
temperature with 2050 projectis in February, which is the hottest month, reveals an
increase in temperature for most part of the country at 1° to 2°, with the highest temperature
of 36°C in the interior. Similar comparison for average low temperature reveals a 2°C
increase in nighttne temperature along the coast in the west and the northeastern border area
(EPA, 2013).

The average increase for rainfall in 2020s is estimated at 3% (EPA, 2013). Comparing the
current to 2050 spatial pattern of average annual precipitation, othertiomjalso shows

that there will be a slight increase in total rainfall towards the inland in the future, with the
greatest average annual precipitation (5,000 mm) projected along the western coast in 2050
(EPA, 2013). It is also projected that there wil &n increase in rainfall along the coast
during the wet season while the inland regions will see normal to slightly reduced rainfall.
Due to the projected increase in temperature in the ocean by 2050, the northern parts of
Liberia will experience drier ealitions, while rainfall along the southern coast will increase

in May (USAID, 2013) These projections show a spatial variability in precipitation with a
warmer Atlantic Ocean and reduced inland temperature that result to less rainfall in the

interior.

Climate change Impacts on Vulnerable Coastal Areas:

Various global climate models project a $eeel rise in Liberia of 0.13 to 0.56 m by the
2090s relative to the sea level from 198899 (McSweeney et al. 2010). Liberia has a low
infrastructure capagitfor basic social services, making the country highly vulnerable to
climate changeDAI (2008) reported current beach erosion rates are as high as 3 m/yr with
ongoing structural damage and loss. According to USAID (2013), the underlying rates of
erosion &e likely primarily related to natural conditions (e.g., geology, longshore currents,
wave action)ln 2005, it was projected that a rise in sea level by 1 m, would cause a loss of

Li ber i a@mei CNARepod | 10

r

[



about 95 krof the estimated 580 km long coastline (due to inundation); and 50% of the area
inundated (48km) will be areas with settlement such as parts of the capital city of Monrovia,
River Cess, Buchanan, and Robert Sport, which are less than 1 m above mbaelsea
(Wiles, 2005). This was projected to result in a loss in infrastructure and land of around $250
million apart from the social and psychological stress to the population, with women and

children being particularly vulnerab{@umbey, 2015)

ClimateChange Impacts on Forestry:

In Liberia, the natural forests cover about 4.3 million hectares or 45 percent of the land area,
and the artificial forests cover about 11,000 hectares. The forest areas have continued to
decline mainly due to unattainable agitare and inappropriate commercial logging.
According to EPA (2016), additional pressure is being created by climate change
(unreliability of rainfall, ovefflooding of settlement and farmlands and disparity in weather
pattern) resulting in the need forassive clearing of forest for agricultural production and
settlement. A changing climate influences the structure and function of forest ecosystems and
plays an essential role in forest health. In fact, increased temperature as a result of climate
change hs started to expand the ranges and to enhance the survival rates of forest pests such

as the case of the armyworm caterpillarsé ou

1.4.2 Process and results of sector selection

As Liberia participates in the TA process for its first time, the national TNA coordinator

and stakeholders (Annex II) followed the TNA guideline/ recommendations using multi
stakeholders to select sectors of high priority in regards to both mitigation and adaptation
measures to climatehange impacts. Headed by the EPA, the process commenced with the
approval of the National TNA coordinator and a committee. From Octolfert@26" of

2018, the team then conducted a mapping of stakeholders that was followed by a national
st a k e s alidatienrabthe TNA inception workshop in Monrovia that was attended by a
team of TNAOGs i nt er naDTUParmérship @DR) and thes Enérgyo m U |
Research Centre (ERC).

The sector prioritization process considered presentations oftelichange impacts, risks

and vulnerabilities to the society, the overall objectives of the TNA project and the
importance of stakeholders involvement. The inception workshop provided information and

clear understanding to stakeholders. The knowledgearadgwas used by the stakeholders to
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make informed decisions in regards to sector identification and selection, and as well as the
prioritization of technology options for adaption and mitigation of the TNA process in
Liberia. The following criteria wereestablished and used for sector selection and
technol ogyd6s prioritazation.

U Current mitigation and adaptation needs;

U National priority based on policy and development plans;

U Sectors to be prioritized should have some ongoing activities that thepfdjéct

will compliment;
U Sectors for adaptation should be those that are most vulnerable to the impacts of

climate change.

In accordiance with the established criteria, two sectors were selected for adaptation:
1. Agriculture;
2. Coastal Zone.

Li ber i aetclsange and wubnerability assessments considered three major sectors to be
vul nerable to climate change. These sectors
NAPA. They are agriculture, hychmeteorological and coastal zone. The coastal zode an
agriculture sectors are prioritized for climate change adaptation considering the following

criteria but not limited to:

Vulnerability to climate change;

- Adaptive capacity;

- National priority based on policy and development plans;
- Sociceconomic importace;

Technological feasibility;

Potential impact on large segments of the population.

Li ber i a@amei CNAaRepod | 12



Chapter 2: Institutional arrangement for the TNA and the

stakeholder involvement

In order to successfullycamyut t he TNA process in Liberia
most important national institutions involved in environmental or climate change policy
making that are considered vital to the TNA process were solicited, lyathe
Environmental Protection Agency (EPA) and the Ministry of Mines and Energy (MME).
Environmental Protection Agency (EPA): The EPA is the lead on the TNA process. The
EPA is the regulatory authority of the government of Liberia for the manageméhé of
environment, and mandated to coordinate, monitor, supervise, and consult with the relevant
stakeholders on all activities in the protection of the environment and sustainable use of
natural resources; promote environmental awareness and implement atfenaln
environmental policy and the environmental protection and management law; and oversee the
implementation of international environment related conventions.

Ministry of Mines and Energy (MME): The MME is the government institution that is
respomsible to administer all activities related to mineral, water and energy resource
exploration, coordination and development in the Republic of Liberia. In particular to the
TNA process, t he MME has an established

u |

Mamé@agement Unitedo (1 CZMU) responsible for bot

to coastal risks and vulnerabilities. Therefore, the MME gives support to the EPA with

respect to the coastal zone.

As it relates to the TNA project, the environmémeotection agency (EPA) of Liberia,
which is the regulatory authority for the
and host for the TNA in Liberia. The EPA is assigned with the overall responsibility for the
implementation of TNA activitieslt is with said responsibility to coordinate, monitor and
supervise the TNA project that the EPA did consult with the relevant government ministries,
agencies, stakeholders, ngavernmental organizations (NGOs), private sectors, and
community representiges for the selection of the sectors to be covered by the first phase of

the TNA project in the country.

This process successfully resulted to the
key sectors currently covered by the TNA process in Liberia; (Mitigation: Energy) and
(Adaptation: Agriculture and Coastal zone).
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To achieve the objective dii¢ TNA process, each of the above relevant institutions works in
partnership with the EPA in providing support to each sector which falls under its supervision

to facilitate the process.

2.1. National TNA team

x National Steering Committee
x  TNA National Coordnator (Mr.Christopher B. Kabakh)
x National Consultants of the identified sectors (Coastal Zone, Agriculture & Energy);

x  Technical working group of each identified sector.

A National TNA team was setp by the Environmental Protection Agency of Libewiaich

is the national leading institution for the TNA process in overseeing the implementation of
the project. Nationally, the TNA project is hosted within the department of climate change at
the EPA; and the national steering committee supervises, catgslimnd facilitates the

progress of the projectbés activities througt

of high level officials from key Government institutions and sectors; namely:

=

A President of tilbeoffi@lé@public of Liberia
2. Energy Environment and Climate Change Advisor to the President of Liberia

Heads of Standing Committees on Environment and Natural Resources of the Senate
and the House of Representatives

Minister of Planning and Economic Affairs (MoPEA)

Minister of Lands, Mineand Energy (MoLME)

Minister of Agriculture (MoA)

Minister of Finance (MoF)

Minister of Gender and Development

. Minister of Transport

10. Minister of Finance & Development Planning

11.Managing Director of the Forestry Development Authority

12.Executive Director bthe Environmental Protection Agency

13.Chairman, National Investment Commission

14. Commissioner of Liberia Maritime Authority

15.World Bank

16. University of Liberia

17.Civil Society

18.Fauna & Flora International

19NCCS Coordinatoro

w

© 0N G A

Li ber i a@mei CNAaRepoH | 14



This committee was established 2010 as the policy coordination body for the overall
climate change activities in Liberia (Republic of Liberia, 2018).
The National TNA Team works in consultation with the national steering committee that is

the main decision making body for the projed,the TNA Coordinator is the foepkrson
responsible for overall overseeing of the process and the national focal point.

The national adaptation and mitigation consultants and technical working groups assist in the
formation of networks, and compilatiaf information, coordination and communicating all
project products. The stakeholders provided inputs to the TNA through a selection of sectors
and technologies, as well as deciding on which technologies are most suited to the country
situation. Technical assistance was provided by UNEP DTU Partnership for the
commencement of the TNA process in Liberia. The consultants (who worked closely with the
TNA Coordinator) analysed country specific information, as well as information provided by
UNEP DTU, to come p with country specific analysis. The information was hereafter
analysed and synthesised in accordance with TNA guidebooks provided by UNEP DTU.

A

The stakehol dersodé6 technical working group on
they participatd in discussions leading to the identification of sectors, and prioritisation of
technol ogies using the TNA6s MCA met hodol ogy
participated in additional working sessions during the compilation of this report,tladter

technology prioritization process on April 2019.

Table 2: below, is the list of institutions and organizations represented on the coastal zone
stakehol dersd technical working group for ad
and infomation on the coastal zone technical working group of technology prioritization is

presented in annetk

Table 2: Institutions and organizations represented on the Coastal Zone adaptation working group:

Coastal Zone TechnicaWorking Group

Ministry of mines & Energy (MME)

Environmental Protection Agency (EPA)

Community Youth Empowerment (CYE)

Ministry of Gender, Children and Social Protection (MoGCSP)
Ministry of Internal Affairs (MIA) Alliance Consulting Engineers (ACE)
University of Liberia (UL)

Ministry of Commerce and Industry (MoCl)

National Fishery Authority (NaFAA)

Initiative for Youth and Children AdvancemetliOCA )

©o N GM~®DNE
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The organisational structure of the TNA project in Liberia is shown in Figure ladised
from the UNEP DTU Partnership TNA guideboOkNA Step by Step A guidebook for
countries conducting a Technology Needs Assessment and Action fBlarfetter

coordination(Haselipet al, 2019).

o National
»"| Steering Committae

Contracting Entity

Ragional Center

- National TNA Team

l:] Team Facilitators

w—p Analvtical Inputs

Staksholdars
s Rzsourcas

4% (lose Corporation

s Qutputs

Figure 1: Organizationastructure of the TNA process in Liberia.
Source:Adopted from the UNEP DTU Partnership TNA guideb¢®kA Step by StépA guidebook
for countries conducting a Technology Needs Assessment and Action(Rés®lipet al, 2019).

2.2. Stakeholder Engagemen®rocess followed in the TNA Overall
assessment

With the help, and in accordance with a guidebook provided by UNEP/DTU (Pia, 2015);
Stakeholders were engaged, and got involved in the TNA process from the beginning of the
inception mission in October of 2018 which included the participation and visit of UNEP,

DTU and the Energy Research Centre representatives to Liberia.
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After the in@ption mission workshop was conducted, the national TNA team was formed and
started to move forward with the TNA process in Liberia. In order to identify the key climate
change affected sectors and technologies prioritisation, key stakeholders, government
ministries, agencies, Negovernmental organizations (NGOs), Private institutions, Research
institutions/ organizations (Universities) were identified.

These institutions covered a range of sectors of interest to the TNA process such as water,
biodiversiy, agriculture, energy, health, industry, academia and civil society. In so doing,
invitations were then sent to the identified institutions about the TNA process to be carried

out in the country.

Having successfully identified the three sectors, faetshevere then developed by the

nati onal consultants of each sector and sen:
their sector to have them prepared for the inception workshop of technology prioritization
(Figure: 2). The coastal zone technicabrking group consisted of eleven members including

the coastal zone national consultant (Annex Il). In particular, ten technology factsheets were
developed for the coastal zone sector. On fheflApril 2019, a technology prioritization

workshop for TNAwas held in Monrovia, where stakeholders prioritised some technologies

for each sector using thdulti criteria analysis MMCA) of the TNA process. During this
workshop, the coastal zone sector prioritised three technologies of the ten identified

technologes, and these are detailed in chapter: 3.

Li ber i a@mei CNAaRepoH | 17



Figure 2: Coastal zone technology prioritization process; April 1, 2019.
Source:Personal; taken on Aprif12019.

2.3. Consideration of Gender Aspects in the TNA process

In order tohave a gender balance or representation considered in the TNA process, the
coastal zone sector included both male and female representation in its technical working
group following theguidelines provided by UDP iGuidance for a gendetresponsive Technogy

Needs AssessmermtVailable atwww.techaction.org The gender aspect was also considered
during the development of the coastal zone
local coastal communities that are highly affected by the impactsastal erosion and flood

were visited to solicit the views of women, youth and community leaders as to what
adaptation measures coul d be consscodomiced th
activities, livelihoods and environment. Their recommendatiossrted below were noted

and carefully considered during the coastal zone technology prioritization process.

The technical working group on the coastal zone consisted of eleven (11) members including
the coastal zone national consultant, who is the head of the group. Four (4) of the eleven (11)
members technical working group are females. This constitutes 3@#%emale

representation for the TNA coastal zone technology prioritization process. Below are some of

the views and recommendations from affected vulnerable coastal communities visited.
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Example of some recommendations from coastal residents:

U Relocation Option: It was noted that majority of the residents in the Wit
township and the New Krtown community areas do not recommend and support
relocation elsewhere inland as an option despite of the ongoing destruction of
properties by coastal erosioncaflooding there. Most of the residents pointed that
their livelihoods strongly depend on fishing and other coastal related activities; as
such, leaving the coastline shall make life difficult because fishing is what majority of
them do for living. Tis reveals why a government project /decision to relocate the
residents of the Wegtoint Township was not successful despite housing facilities
were provided during the leadership of President, Ellen Johnson Sirleaf.

U Coastal Defence Optionlt was obsered and noted that residents of climate change
vulnerable coastal communities in Liberia prefer hard engineering coastal defence
systems such asravetments an option to adapt to coastal erosion and storm surge
related threatsFishermen and Youtln these communities recommended that a
coastal defence system such as avealhor revetment should be designed in a way
that their fishing and social activities should be considered. Example, (discontinued
revetment): they recommended that the revetment rsickiald not cover the entire
coastline of the community; space or spaces should be left in the design. For the
Fishermenfit he spaces will be used for our cal
For the Youth:it he same spaces wil |Idréceatiomaded f o
activities such as swimmingo.

U Policy and Governance OptionfThe Women who are the main actors in the fishing
activities (processing and selling of fish) on the beaches in coastal communities of
Liberia recommended the following, among#ters:

1 Mitigating beach degradation by human activities: Specific locations should
be allocated along the beaches for processing and selling of fish and parking
of fishermen canoes and boats to limit beach degradation through human
activities;

1 Stop beaclsand mining in residential coastal areas;
Form and support a ACommunity Femal e
climate change affected and vulnerable coastal community to uphold

adaptation rules and regulations.
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T I'nvol vement of vul n eparacipdtien atcgovarsmerst i ¢ o mr
stakeholder level in decision makirgg policy formulation that shalbe
applied to affected and vulnerable coastal communities of climate change

impacts.
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Chapter 3: Technology prioritisation for the Coastal Zone Sector

The coastal zone is one of the nation's greatest environmental and economic assets. However,
the evolution of coastline variations is considered as one of the most dynamic processes
affecting this area. Therefore, understanding the dynamics and the nsechdhat control

this zone is essentially important for its management and planning. Coastal erosion and flood
impacts have become a national concern as many coastal communitiethelahgut 580

km long Liberian coastline, from Cape Mount (NW) to Mamga(SE) have become

vulnerable to climate change related impacts.

To therefore adapt to these issues, many vulnerable coastal communities were visited to
analyze the situation. Some of the vulnerable coastal communities visited include, amongst
others: Wespoint township(Figures: 4a & 4b)and the New Krttown communitynear
Monrovia(Figure: 5); the Fantitown community and the Atlantic Street in Buchanan Grand
Bassa county; the Mississippi street in Greenville, Sinoe Cdkigyre: 3); Harper city and

Fishtown (Figure: 6)in Maryland county.

During these visits/ agssments, discussions were held with residents to solicit their views
about the impacts of the flood and erosion situation affecting their communities. In
accordance with the technical analyses of the erosion and flood impacts on social, economic
andenvi onment al Il ssues, as well as the residen
national consultant for the coastal zone developed factsheets of ten (10) adaptation

technologies to be used for the TNA technology prioritization process.

The factsheets &re sent to stakeholders and members of the technical working group before
the prioritization process. The coastal zone technology prioritization for adaptation was
conducted using the TNA Multi Criteria Analysis (MCA) model, for which the three highest

ranked of the ten adaptation options were retained.

3.1. Key Climate Change Vulnerabilities in the Coastal Zone Sector

Currently in Liberia, the coastal zone is faced with the following climate change impacts that
have become a national concern for whiclhminediate and sustainable actions are not taken
to mitigate or adapt, the situation shall worsen. Coastal er¢BSigares: 3 & 4a ) Coastal

flooding and Marine/ Saline intrusion into fresh drinking watgigure: 4b) are currently
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the most common cliate change impacts that are destroying lives, property, coastal
ecosystems, socieconomi ¢ activities and etc. i n maj C
climate change i mpacts in coastal cities al
during a National Coastal Vulnerability Assessment conducted in March and June of 2019 in
which | participated representing the TNA EPA project. As thousands of the coastal residents
become homeless from the impacts of coastal flood and erosion along tharl_idmastline:

Westpoint, New Krutown, Greater Monrovia and others of Montserrado county, Atlantic

street, Fanit own of Grand Bassa county, Robertdés S
of Sinoe county, Harper of Maryland county are the most vulnerablenany more become

and remain vulnerabldé-{gures: 3 & 4.

According Nati_Lobeli Rosi é6y and Response Stra
(NPRSCC, 2018), Settlements in coastal lowlands of Liberia are especially vulnerable to
risks resulting fom climate change; yet these lowlands are densely settled and growing
rapidly (McGranahan et al., 2007). For example, it is projected that about?&f kamd in

the coastal zone of Liberia will be inundated as a result chuetee sea level rise, witibout

50% (48 km) of the total land loss due to inundation being the sheltered coast (Wiles, 2005).
The Inundation will be followed by shoreline retreat (Wiles, 2005); yet the population of
Monrovia continues to grow. The potential rise in sea level&l@md to existing trends of
coastal erosion in areas like Buchanan, Monrovia and Greenville with a loss in infrastructure
and land of around $250 million apart from the social and psychological stress on the
population (Tumbey, 2015; Wiles, 2005).

It is in connection with the above, that the coastal zone technical team and some stakeholders
have identifiedand prioritized technologies of adaptation and mitigation that will enable the
country to achieve social equity and environmental sustainability thbfolow a low

vulnerability development path.
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Figure 3: Destruction of Mississippi Street by coastal erosion, Greerivllimoe County, Liberia.
Source:Personal; taken on June 20, 2019.

Figure 4: (A), Destruction of properties anB) - Intrusion of sea/ salvater into wells; Wespoint
Township; Monrovid Liberia. Source:Personal; taken June 16, 2019

3.2. Decision context

There are many efforts and initiativestthave been taken to address the alarming impacts of
coastal erosion, coastal flooding and marine or saline intrusion into fresh drinking water that
are disrupting livelihoods, destabilizing so@oonomic activities and accelerating
environmental degradanh. To mitigate or adapt to some of the impacts, climate change
projects/ programs were and are still being facilitated and implemented in Liberia; among
which some major adaptation projects in climate change vulnerable communities are as

follow:
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The Coastal AdéDn project (CAP):funded by theGlobal Environmental Facility GEF)
through theUnited Nations Development Programnt¢éNDP) seeks to Enhance Resilience

of Li beriabds Montserrado County Vul nThea abl e
CAP constructedrom June 2018 to June 2019, some 900 (Nine Hundred) linear meters
coast al def ens e -TwRKrwtevinrarean The project sdekks ¢o reduce the
vulnerability of the communityds popul ation
change risks and enhance the capacity of the community to recover from coastal erosion

impacts Figure: 5).

Buchanan Coastal Defence Projeeiso a CARsupported by the UNDP anchplemented
by the Ministry of Mines and iergy during 2016 to 2017. Thisoject constructed about 250

linear meters of coastal defense (revetment) in Buchanan city, Grand Bassa County, along the
Fantitown and Atlantic street area to mitigate the alarming rate of coastal erosion that was of
national concern.

Liberia ClimateChange Assessment (2038as a project implemented by thimited States

Agency for International DevelopmeltSAID-Liberia Missionto assist the Government of
Liberia to develop climate data. In an effort, this project assessed and developed a climate
dataand future climate projections for the country. The project presented the level of coastal
vulnerability identified in the coastal zone of Liberia from climate change impacts and
recommended sustainable intervention. The result of this assessmentcimaigtad zone is an

asset to be used by stakeholders to solicit funding from climate change donors in order to

implement coastal mitigation and or adaptation measures projects.

Some additional policy documents, programs and projects developed to sstaimanize

the level of vulnerability to climate change and linked to existing development efforts

include:

x ALIi beriabds National Adaptation Plan Proce
x ANati onal Di saster Management Policy of 2
x ALIi beria National AdiendNARA, 200800 Pr ogr amme of
x ALIi beria forest sector project (2016), Re
x A The -lsaend& Zoning code of Liberiao,

x ALi beriabds I ntended Nationally Determined
x ANDMA Nation hazarandetcconti ngency pl ano
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Figure 5: CAP Coastal defence project (RevetmentJ@e, KruTown: Monroviai Liberia
Source Personal; taken in March of 2019.

3.3. Overview of Existing Technologies in the Coastal Zone Sector

Hard engineering measures and technologies to mitigate and adapt to climate change hazards
that are occurring in the coastal zone of Liberia are not yet widely spread. However, there are

few recent and major projects of hard engineering coastal defervagngest) located in

Monrovia (Figure: 5) and Buchanan to mitigate the high rate of coastal erosion and that of the
ocean wavebs energy related to climate chanc
properties and disruption of some natural gstems in the coastal areas. Brewter

defence systems are constructed along the four major seaports of the Liberian coast

(Monrovia, Buchanan, Greenville and Harper).

Hard engineering coastal defence measures are commonly used in and around Monrovia.
Interestingly, during the National Coastal Vulnerability Assessment of 2019, we observed
that the soft or green measures of coastal defence systems have been practiced in Maryland
and GraneKru Counties for many years. These green measures consist triglaincoconut

and almond trees along the beaches (Figure: 6). According to residents of the two counties,
the planting of the trees started during the 1950s in the Maryland areas and the 1980s in the
Grand Kru areas. We have come to understand aftevietes with some of the residents in

those counties; that coconut trees or plantations along the beaches were primarily planted to
be used as food or for agriculture purposes; such as a means to generate income. The trees

also reduce the velocity ofthe@a n 6 s wi nd t hat most often dest
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Figure 6: Green adaptation measure (Coconut trees) to coastal erosion impaetewrisHarper
Maryland CountyLiberia. Source:Personal; taken on July?22019

However, those coastal communities have realized that the trees are also serving as a

preventive measure against coastal erosion (figure: 6). Beaches with almond or coconut trees

plantation are much more stable when compared to those without the civpeesuResidents

are highly encouraged to plant more trees as they appeal for external assistance. Nevertheless,
the coastal technical working group recommends and encourages the wide spread of such

green measure / technology to be applied across Liteiiasaenvironmentally sustainable.

3.4. Adaptation Technology Options for Coastal Zone Sector and
Their Main Adaptation benefits
The table below shows a list of coastal zone technology options and their adaptation benefits;
some technologies awmrosscutting (adaptation & mitigation). The technologies listed here
within, were each developed a factsheet (TFS) with detailed description that were used to
facilitate the stakeholder consultation during the TNA coastal zone technology prioritization
process for Liberia on April$12019.

Table 3: A list of ten coastal zone adaptation technology options, this list was used for the technology
prioritization process.

No. | Technology Option Main Benefits

1 Artificial Sand Dunes A The purpose of this technology is to prevent further coj
and Dune erosion and flooding as well as helping to dissipate incor
Rehabilitation wave energy

A Promotes safe interface between the sea and land,

Li ber i a@mei CNARepod | 26















































































































