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EXECUTIVE SUMMARY

Climate change has become an overwhelming existential challenge. Its adverse impacts are felt
across the globe, undermining systems, institutions, and structures, and particularly affecting the
most vulnerable populations and regions!. It is important to note that 99% of the climate change
crisis is anthropogenic, stemming from human activities? This anthropogenic nature of climate
change leads to global warming and its associated effects, primarily due to carbon emissions,
methane, and deforestation®.

The report provides a detailed examination of the exacerbated effects of climate change-in-
duced loss and damage, particularly focusing on the vulnerability and adaptation capacity
of Sub-Saharan Africa. The findings reveal that this region is experiencing rapid and severe
impacts from extreme weather events, which significantly highlightits vulnerability and sensitivity
to climate change. These extreme events, such as floods, tropical cyclones, heatwaves, and
drought, have resulted in a multitude of adverse outcomes, not only the tragic loss of lives but
a worrisome decline of biodiversity, loss of cultural heritage and ancestral lands, increased
displacement of communities and peoples, and high levels of damage to public and private
infrastructure, homes, and other valuables.

Furthermore, the study offers an in-depth overview of the broader implications of loss and
damage within the Global South, spotlighting Sub-Saharan Africa. Despite contributing less
than 4% to global carbon emissions, the region is disproportionately affected by climate-relat-
ed disasters. The research highlights the paradox of this situation, showing that countries least
responsible for climate change—due to the significant carbon dioxide emissions released by
developed nations—are the ones suffering the most from its consequences. The report delves into
the various adaptation capacities of Sub-Saharan African countries in their efforts to mitigate
and address the impacts of climate change. It examines the strategies being implemented to
bolster resilience, ranging from community-based initiatives to policy-level changes aimed at
enhancing both immediate recovery and long-term sustainability. By addressing the intercon-
nected issues of loss, damage, and adaptation, the report aims to highlight the urgent need
for international attention and support for this vulnerable region in the face of climate change
challenges. While the research report focuses on five Sub-Saharan countries to analyze the
effects of climate change within their specific contexts and adaptations, it also expands its scope
by examining the influence of climate change in other regions around the world. This broader
perspective is achieved through the development of detailed case studies that illustrate the
impact of climate change and how different areas are responding to and being affected by
climate change, providing valuable insights into a global crisis that transcends geographical
bboundaries.

This research report is developed to provide valuable insights into the loss and damage caused
by climate change in the Global South. It is designed to empower stakeholders, negotiators,
and policymakers, including organizations, institutions, agencies, ministries, and departments, to
mobilize the necessary resources and implement effective interventions and policies. The report
also emphasizes key recommendations to achieve transformative results in addressing climate
change-induced loss and damage.

'Intergovernmental Panel on Climate Change. (2023). Climate Change 2023: Synthesis Report. Summary for Poli-
cymakers. IPCC. Retrieved from https://www.ipcc.ch/report/ar6/syr/

2 Intergovernmental Panel on Climate Change. (2022). Climate Change 2022: Impacts, Adaptation, and Vulnera-
bility. Contribution of Working Group Il to the Sixth Assessment Report of the Intergovernmental Panel on Climate
Change. Cambridge University Press. Retrieved from https://www.ipcc.ch/report/aré/wg2/

* Intergovernmental Panel on Climate Change. (2021). Climate Change 2021: The Physical Science Basis. Contribu-
tion of Working Group | to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cam-
bridge University Press. Retrieved from https://www.ipcc.ch/report?arES/vvg]/



Climate change does not happen in isolation but is systemic, transcending ethnic, racial,
economic, and social boundaries of human existence, and addressing it would require inter-
generational support in solidarity with those who are particularly vulnerable to loss and damage
associated with climate change impacts. This could be reflected in the words of some of the
members of the Loss and Damage Youth Coalition, who narrated how climate change impacts
their community.

“We have lost a lot of trees as a result of the government’s development plans. The loss of the
green cover or the loss of the green footprint has affected the air around us and our mental
health. It has made it easier for the cars but harder for the residents, which has reduced the
quality of life. We tried to cope by planting trees in our homes and visiting nearby parks. We need
the government to take loss and damage into consideration while planning and make sure that
it is not influencing slow on-set events like urban heat island effect and air pollution” — Lamis
Elkhatieb, Cairo, Egypt

“Recent flooding caused by rising waters of Lake Tanganyika has caused significant losses and
damage in the towns of Uvira and Barakag, located in South Kivu province, Democratic Republic
of Congo. The flooding has affected more than 1,200 families, leaving them homeless and facing
extreme hardship. This phenomenon, directly linked to climate change, reveals the extent of
the risks faced by vulnerable communities living on the shores of the lake. Water levels in Lake
Tanganyika have risen significantly in recent months, submerging several neighborhoods in
Uvira and Baraka. The rising waters have swept away homes, property, crops, and essential infra-
structure. Residents have seen their homes and possessions washed away, leaving thousands
homeless and unable to continue their economic activities. The material losses are enormous:
personal belongings such as clothing, furniture, work tools, and food supplies have been
destroyed. The disaster has also destroyed vital infrastructure, including schools, hospitals, and
roads, exacerbating difficulties in accessing health services, education, and other necessities.
In addition, displaced populations are living in unsanitary and precarious conditions, increasing
their vulnerability to health risks. As a member of the Loss and Damage Youth Coalition and
climate negotiator at the Francophonie, | would like to stress that this situation highlights the
urgency of taking measures to address the impacts of climate disasters in the Great Lakes
region. The consequences of the rising waters of Lake Tanganyika are not only a matter of
humanitarian emergency but also a warning of the need to adopt prevention and adaptation
policies in the face of climate change. It is crucial to put in place compensation mechanisms
for the losses and damage suffered by these communities and to strengthen local capacities
to deal with such crises.

Relocation and humanitarian assistance initiatives are underway, but they remain insufficient
given the scale of the disaster. It is therefore imperative to intensify the mobilization of the
international community to provide sustainable support and strengthen climate change
adaptation efforts in the region. This tragedy must also catalyze concrete actions to limit future
climate risks and protect vulnerable populations, particularly young people, who are most
affected by these events.” — Jean-Paul BYA'NDAOMBE LONGYE, Kalehe, DRC.

“Food insecurity has caused many people to become malnourished. Evolving weather patterns
pose a serious threat to the food system in Nigeria. Increased flooding has made it difficult for
farmers to obtain optimum crop yields and suitable production levels. Variable rainfall patterns
and rising temperatures have interrupted agricultural activity and reduced crop output,
contributing to food shortages. This condition has caused recurring disputes between farmers



and herders, as herders look for animal feed within the farmers’ fields, raising tensions due to the herder’s
mobility. All these challenges resulting from climate change mostly impact rural communities that rely
largely on natural resources for their economic life. This necessitates the implementation of a bottom-up
strategy for enhancing climate resilience in local communities, as well as the encouragement and
support of Indigenous solutions and local knowledge in tackling situational climate vulnerabilities, with
a focus on locally-led adaptation” — Timothy Ogenyi, Abuja, Nigeria.

“Loss and damage resulting from climate change have devastating effects, especially in regions like
Kenya and East Africa, where communities face increasingly severe events such as floods, droughts,
and storms. These climate-induced disasters lead to irreversible losses in livelihoods, infrastructure, and
economic stability while exacerbating food insecurity and health crises. Vulnerable groups, such as
women, children, and indigenous populations, are disproportionately affected due to limited resources
and adaptive capacities. Despite these challenges, communities have shown resilience through various
coping mechanisms, including grassroots adaptation initiatives like local early warning systems and
sustainablefarming practices.Economic diversification, such as promoting agroforestry and eco-tourism,
has helped reduce dependency on climate-sensitive sectors, while mental health support networks are
emerging to address trauma. Active policy advocacy also remains crucial as local leaders push for
financial support and fair compensation on global platforms. To address loss and damage effectively,
it is crucial to strengthen international financial mechanisms, ensuring swift and adequate support for
impacted communities. Funding should also cover non-economic losses, such as cultural heritage.
Investing in community-based solutions, empowering local organizations, and integrating indigenous
knowledge into adaptation strategies are essential. Mental health programs should be prioritized and
embedded in broader disaster response frameworks. Continued policy advocacy at global forums, such
as COP, is necessary to push for fair financial commitments from high-emission countries. Additionally,
comprehensive research and data collection should be prioritized to inform evidence-based policies
and sustainable solutions, building long-term community resilience and stability” — Claudius Mbuya,
Kisumu, Kenya.

“Tanzania was ranked 34th most susceptible and 54th least prepared to adapt to climate change in the
Notre Dame Global Adaptation Initiative Index 2015. Based on the climate change trajectory, Tanzania's
losses may accumulate about 20 percent of its GDP if mitigation and adaptation efforts are not
implemented. Economic losses are reported in crop production, biodiversity, building, and infrastruc-
ture, among other sectors. Economic losses due to climate change manifest in different sectors, such
as crop production, livestock death, and demolition of infrastructure. The estimates indicate that the
net economic costs of climate change can reach 1-2 percent of the GDP by 2030. With the agriculture
industry accounting for over 20% of Tanzania's GDP and annual production losses exceeding US $200
million due to weather-related factors, the impact of climate change is anticipated to be severe. The
drought events that are highly rememibered in northern Tanzania pastoral communities occurred in 1974,
1984, 1994, 2000, 2004, 2009, 2012, 2016, and 2018. The recent drought event that led to the death of 92,047
livestock (cows, goats, sheep, and donkeys), occurred in 2022 based on the reports of Citizen Paper.
Climate change L&D has not been on the research agenda; the international research community and
funding organizations should equally consider climate change-related loss and damage paramount
in informing climate action. Robust L&D policies are needed to support communities where adaptation
efforts encounter hard limits. These policies should also include insurance, compensation, and any
other assistance needed to smooth the post-disaster period and speed recovery. Finally, as a new
topic in climate change research, L&D lacks well-developed evaluation tools, particularly a strategy for
assessing non-economic losses, therefore a framework for assessing these losses, which are typically
overlooked, is important” — Upendo Ernest Lyimo, Tanzania.
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DEFINITION OF TERMS

Actions taken by communities and nations to adjust to actual or expected effects of climate

AdOIOtGUOﬂ change in order to minimize impact, avert harm, and take advantage of beneficial opportunities.
Ada ptive The ability of an individual, family, community, or other social group to adjust to changes in the
CGpOCity environment guaranteeing survival and sustainability.

Climate Refers to long-term shifts or alterations in the earth’s climate, particularly changes in temperature,
Cha nge precipitation patterns, and extreme weather events, largely caused by human activities.

Climate The effects of changes in the earth’s climate, resulting from extreme weather and slow onset events

Change-induced
Disaster

such as rising temperatures, more extreme weather events, sea level rise, and shifting ecosystems,
can harm the environment, human health, livelihoods, and economies. These impacts include
droughts, floods, heatwaves, and tropical cyclones.

Coping
Mechanism

The ability of people, communities, states, and countries using scarce available skills, resources, and
common-sense knowledge to live with and manage adverse effects of climate change disasters.

Loss and
Damage

Refers to the negative impacts of climate change that go beyond what can be mitigated or adapted
to. It encompasses both economic losses, such as damage to infrastructure, agriculture, and proper-
ty, and non-economic losses, including loss of lives, cultural heritage, biodiversity, and ecosystems.

Nature-based

Actions that protect, manage, and restore natural ecosystems to harness their capacity to help
communities adapt to climate change impacts and address residual loss and damage.

Solutions
. The ability of a system (people, community, state, and country) to cope with and recover from cli-
Resilience mate-related disturbances while maintaining its basic structure and functions.
. Refers to the degree to which a system (community, state, and country) is positively or negative-
Sensitivity ly affected by climate-related changes or variability. It describes how vulnerable a system is to
changes in temperature, precipitation, extreme weather events, or other climate-related factors.
.. The degree to which a system (people, community, state, and country) is susceptible to, or unable
Vulnerability to cope with, the adverse effects of climate change. It is influenced by factors such as poverty, in-

frastructure quality, and geographic location.
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1.0 BACKGROUND

Current global emissions trends, coupled with little financial investment to mitigate climate
change, reveal we are currently on a path to a 4°C to 5°C warmer world by 21004 Africa, for
instance, was projected as one of the regions most affected by the effects of climatic changes®.
Published in 200], the third Assessment Report by the Intergovernmental Panel on Climate
Change (IPCC)® highlighted the vulnerability and limitations of poor countries in adapting to
climate change challenges. Africa’s climate has warmed by 0.26°C per decade more than the
global average since pre-industrial times. Likewise, the relative sea level rise along the coasts of
the continent has been higher than the global rate, resulting in a rising incidence and magnitude
of coastal flooding and erosion in low-lying areas. The continent is expected to face a very high
intensity and frequency level of extreme climate change events, which include slow onset, heat
waves, more frequent and intense floods and droughts, food insecurity, human migration, rising
temperature, more frequent storms, and socio-economic losses and damages’.

The economic development and long-term prosperity of many nations globally are challenged
by climate change, and Africa is no exception, given the real and potential effects of climate
variability and change that have endangered the most vulnerable industries and populations.
The complex weather patterns surrounding the African climate, including extreme events and
slow onset events, are expected to cause more severe changes in rainfall patterns, rising sea
levels, and higher temperatures in African countries. These changes are expected to have an
impact on public health, agricultural production, food security, and water availability, among
other things. The largest desert in the world, the Sahara has the earth’'s deepest layer of extreme
heat. Sub-Saharan Africa (SSA) is characterized by rapid economic growth in a diverse ecological
environment with different climates and demographics®. Its population is estimated to reach
above 2 billion by 2050 and above four billion by the year 2100°. The region is home to thousands
of climate change biodiversity hotspots where a great deal of work is done with regard to the
impact of climate on biological diversity. It was forecasted that people will have to flee their
homes in sub-Saharan Africa in larger numbers in the future due to climate-related disasters:
in 2021, about 2.6 million people were displaced®. The World Bank estimates a further 216 million
could migrate within their countries because of the gradual onset of climate change effects by

4IPCC SIXTH ASSESSMENT REPORT 2023: Working Group | — The Physical Science Basis, 2023

5 |PCC (2014) Summary for policymakers: Climate change 2014: Impacts, adaptation, and vulnerability. Part A:
Global and Sectoral aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovern-
mental Panel on Climate Change

8 |PCC Third Assessment Report (2001). Accessed on
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_TAR_full_report.pdf. (accessed May 23 2023)

”Compared to ARS, and when taking into account emissions since AR5, estimates in AR6 are about 300-350
GtCO2 larger for the remaining carbon budget consistent with limiting warming to 1.5°C; for 2°C, the difference is
about 400-500 GtCO2

8 NASAC (2015) Climate change adaptation and resilience in Africa. Recommendations to policymakers. Network
of African Science Academies

° UN Department of Economic and Social Affairs (2013) World population prospects: The 2012 revision. Volume |:
comprehensive tables. New York, USA.

0 AIMEE-NOEL M. (2022) East Africa and the Horn light the way for climate migrants; Institute for Security Studies.
Assessed at https://issafrica.org/iss-today/east-africa-and-the-horn-light-the-way-for-climate-migrants (As-
sessed May 24 2023)



2050" This will affect the quality of life of the people and increase a weak adaptation structure in
the region. Some of the recent examples of climate-related events in these biodiversity hotspot
areas include the drought that occurred in 2017 in the Horn of Africa, subjecting more than 17
million people in Uganda, Kenya, Eritrea, Somalia, Ethiopia South Sudan, and Djibouti to seek
urgent intervention and immediate attention®

Climate change impacts have manifested in a number of ways on non-human and human
systems. Predictions for climate change in this area show that the climate will get warmer,
particularly in the interior sub-tropics, and it will become drier and be exposed to more frequent
and more intense heat waves as well as changes in rainfall patterns. Southern Africa will have
a decrease in rainfall while East Africa will have an increase in rainfall. Under a 4°C warming
scenario, the region could also experience a sea-level rise of up to one meter by the end of
this century. Modeling has revealed that regional rates for extreme weather and slow-onset
events in SSA will be higher compared to a world without climate change®. The rain-fed agricul-
tural systems under which most people in the region depend for their livelihoods are the most
sensitive to these climatic changes.

The rate of rural-urban migration might be expected to rise as farming becomes increasingly
untenable, which with millions of people already on the move across African cities, will boost the
continent’s already high urbanization rate. Based on the IPCC’s Representative Concentration
Pathway (RCP) 4.5 and RCP8.5, the future consequences of changes in precipitation, temperature,
and extremes of weather have been projected to lead to declining Rangeland Net Primary
Production (the quantity of organic material — biomass — that plants in rangeland ecosystems
create through photosynthesis) and a forecasted loss of between 42% and 46% for many SSA
countries by 2050". The reports also note that in a 4-degree warming scenario, Sub-Saharan
African countries would experience several difficulties in growing their food systems. With regard
to the future consequences of climate change in SSA, climate change impacts are expected
to differ from country to country. Details and frequency of these climate impacts are yet to be
clarified”™. Due to the presence of many variables in modeling predictions', it remains difficult
to anticipate precise future effects, and future adaptation measures specific to SSA. There is
no conclusive consensus among the various climatic models given that visible signs of climate
change-induced Loss and Damage (LD) are evident.

" Clement, V., Rigaud, K. K, de Sherbinin, A, Jones, B, Adamo, S, Schewe, J, Sadig, N, Shabahat, E,, (2021). Ground-
swell Part 2: Acting on Internal Climate Migration. Assessed on http://hdl.handle.net/10986/36248

(assessed May 24 2023)

2 Horn of Africa: Humanitarian Impacts of Drought — Issue 1 (as of 31 March 2017). Accessed at:;
https:/[reliefweb.int/report/somalia/horn-africa-humanitarian-impacts-drought-issue-1-31-march-2017 [as-
sessed 16 May 2023]

B Serdeczny, O, Adams, S, Baarsch, F. et al. Climate change impacts in Sub-Saharan Africa: from physical chang-
es to their social repercussions. Reg Environ Change 17,1585-1600 (2017), https://doi.org/10.1007/s10113-015-0910-2
[Assessed 16 May 2023]

" |PCC Climate Change 2021: The Physical Science Basis. Contribution of Working Group |

to the Sixth 2021

% Trisos, C. H, Adelekan, I. O, TOTIN, E, Ayanlade, A, Efitre, J, Gemeda, A, Kalabg, K, Lennard, C, Masao, C, Mgayaq, V.,
Ngaruiya, G, Olago, D, Simpson, N. P. and Zakieldeen, A. S. 2022. Africa. In: Climate Change 2022: Impacts, Adapta-
tion, and Vulnerability. Contribution of Working Group Il to the Sixth Assessment Report of

the Intergovernmental Panel on Climate Change [H.-O. P ortner, D.C. Roberts, M. Tignor, E.S. Poloczanska, K. Minten-
beck, A. Alegria, M. Craig, S. Langsdorf, S. L'oschke, V. Moller, A. Okemn, B. Rama (eds.)]. Cambridge University Press
' Gummadi, S, Rao, K, Seid, J, Legesse, G, Kadiyala, M, Takele, R, Amede, T, Whitbread, A, 2018. Spatio-temporal
variability and trends of precipitation and extreme rainfall events in Ethiopia in 1980-2010. Theor. Appl. Climatol. 134,
1315-1328
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Projections for sea-level rise are not consistent around the world. Existing studies in SSA tend to
focus on latitudes 15°N and 35°S. Local sea-level rise predictions on the Sub-Saharan coast are on
average 10 percent higher than the international average because the region is mostly tropical
— characterized by warm and hot temperatures all year round. Higher sea level increases the
probability of disasters that result from coastal flooding, in parallel to tropical cyclone activities
in SSA. Climate change has also direct and indirect effects on human health causing fatalities
and injuries due to extreme weather events such as flooding, or landslides. In addition, long-term
exposure to high ambient temperatures can impair outdoor human activities and cause heat
exhaustion, heat stroke, and death®.

Young people, pregnant women, and the elderly were found to be particularly vulnerable to
extreme heat leading to heat stress and mortality in some countries in SSA”. Drought has also
been linked to diseases like trachoma, scabies, conjunctivitis, and diarrhea as it affects the avail-
ability and quality of water’®. While some underlying factors enhance health and well-being,
malnutrition also increases susceptibility to other diseases, putting people at risk of secondary
or indirect health effects®. Climate change also negatively impacts agriculture, affecting food
affordability and accessibility, which affects human health. Although the proportion of the under-
nourished population is already high in Sub-Saharan Africa, projections show that if tempera-
tures rise by 1.2-1.7°C by 2050, the proportion may increase by 25-90% from the current level?. In
2020, an estimated 264.2 million people in Sub-Saharan Africa were malnourished. It accounts
for around 24.1% of the total population, which is the highest rate anywhere in the world?.
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11 Trends and impact of climate change-induced loss an.d damage and disasters in
SSA

Losses and damages from disasters brought on by climate change and people’'s suscepti-
bility to risks are rising throughout Africa?. The SSA region, like the rest of Africa, is vulnerable
to several climate risks and disasters that go beyond the adaptation capacity of the people
in the SSA region. Climate disasters of any type are a threat to almost all SSA nations. Floods,
droughts, heat waves, epidemics, pest infestations (which happen frequently, but less frequently
and occasionally more severely), cyclones, hurricanes, earthquakes, and tsunamis can all have
disastrous effects on the subcontinent. SSA disaster profile is directly tied to the susceptibil-
ity of its population and economy and the population’s often-limited capacity to cope with
natural disasters?*2°. The region is distinguished by various cultural, social, and natural resource
varieties. Several SSA countries are confronted to considerable governance issues in responding
to disasters and adopting risk mitigation measures?® 2’ to tackle climate change-induced loss
and damage. Due to high levels of poverty, reliance on rain-fed agriculture, and weak institu-
tional capacity in SSA, the effects of disaster events are exacerbated by inadequate coping
capacity?. For instance, the Food and Agricultural Organization?® showed that, overall, 22% of
the economic impacts of climate change-induced disasters is specific to agriculture. It is well
known that the most vulnerable population groups in SSA suffer the worst effects of climate
change hazards in terms of socioeconomic losses.

Most disasters in SSA are caused by hydrometeorological and related climate phenomenag,
which include floods, droughts, tropical cyclones and strong winds, storm surges, extremely
high temperatures, forest fires, sand or dust storms, and landslides®*. The main challenge with
the subcontinent hydrological and climatological risks is climate variability, which is related to
changing weather and climate patterns®. Consequently, the frequency and intensity of extreme
weather events are likely to increase due to climate change events. For instance, El Nino-South-
ern Oscillation (ENSO) is associated with many of the extreme hydrometeorological events in
SSA%2 Flooding and drought are the two hydrometeorological phenomena that have the most
significant impact on SSA: together, they are responsible for 80% of all fatalities and 70% of all
economic losses associated with climate change catastrophes®.

The most intense El Nio in decades hit the area in 2015-2016, causing drought and flood disasters.
Figure 1 below shows the number of reported catastrophes and those impacted by each type of
disaster from 1970 to 201434
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Figure I. Disasters reported in SSA and the number of victims affected by each category of catastrophe®.

111 Flood

A significant proportion of global flood-risk areas are located in the SSA region. The possibility
of flooding poses a particular threat to human settlements in floodplains®. There are several
kinds of floods, including fluvial floods, flash floods, and floods caused by glacial lake outbursts.
Flooding is a common occurrence in SSA during periods of heavy precipitation and is an inevi-
table result of tropical cyclones and storm surges?. In larger river basins, fluvial floods are most
frequently caused by prolonged, intense rain. Short-duration, high-intensity rainfall may create
flooding in smaller basins. Extreme rainy seasons and recurring flooding in Africa seem to coin-
cide with El Nino events, which cause substantial economic losses?®. As a result, several meteo-
rological factors, most notably precipitation (including its severity, length, amount, timing, and
phase), all have an impact on floods.

The topographical and geological features of a region, including drainage basin conditions, sail
characteristics, and status, and the presence of dikes, dams, and reservoirs also determine the
likelihood of flooding. Flooding can cause landslides, mudslides, and debris flows where land
has been cleared of trees, particularly in regions with steep sloped, and unstable soils. Land
degradation, deforestation of catchment areas, increased population density along riverbanks,
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poor land-use planning, zoning, and control of floodplain development, inadequate drainage,
particularly in cities, and inadequate management of river reservoir discharges are just a few
additional human-induced causes of flooding. Floods primarily occur along the bigger river
basins in the SSA region, with flash floods primarily damaging metropolitan areas.

Flooding frequently causes instantaneous fatalities and injuries, infectious diseases like malarig,
and exposure to harmful substances in individuals®*. Among the most dangerous natural haz-
ards in SSA, flash floods, which are brought on by tropical cyclones and powerful storms, are
particularly destructive. As with the rest of the African continent, the number of people killed by
floods and the resulting economic losses has substantially increased during the past 50 years
in SSA%. For instance, the Mozambique floods of 2000 claimed the lives of over 700 individuals,
affected over 500,000 people, and caused $500 million in economic losses®. Over 72 million
people have been affected by 937 reported flood occurrences between 1900 and 2016, with
over 28,000 deaths and $8 billion in economic losses*%.

Flood-associated damage is a consequence of the depth, speed, and persistence of the water
as well as the dissolved and suspended load (debris flow) that flood water carries*, and these
could have an impact on human communities*. Extreme rainfall and the ensuing floods in
the Horn of Africa’s semiarid and arid regions raise the danger of epidemic and vector-borne
diseases like malaria, cholerag, Rift Valley fever, dengue fever, and hantavirus pulmonary syn-
drome?*. Weak flood protection, poor urban drainage, and increased runoff as a result of land
degradation all worsen the effects of floods*.
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11.2 Drought

In SSA, drought is a persistent issue. According to estimates, over 220 million people are exposed
to the risk each year and one-third of Africans live in areas that are prone to drought*’. Between
2003 and 2013, 27 nations and almost 150 million people in SSA were aofflicted by drought*. Ac-
cording to FAO*, crop and livestock production losses due to these droughts totaled USD 23.5
billion, or around 77% of all production losses brought on by droughts globally over the same
period. Given that not all losses are documented, the output losses brought on by the drought
in SSA are likely much more significant. Drought has developed as a regular, recurring aspect
of the climate in SSA due to its frequent occurrence characterized by an extended period of
abnormally dry weather that results in serious hydrological imbalances®®. While a lack of precip-
itation is the primary cause of droughts, other factors such as increased evapotranspiration-in-
duced enhanced radiation, wind speed, and a vapor pressure deficit all play a significant role in
developing dry conditions®.

The Sahel countries, the Horn of Africa, and southern Africa are particularly vulnerable to drought
since these regions have semi-arid and subhumid climates with a marked dry season in part
of the year. A considerable chunk of SSA is susceptible to drought®2 The alternating wet and dry
seasons on yearly and decadal timescales are the fundamental characteristics of these arid
and semiarid climates. Additionally, drought is exacerbated by human-induced problems, in-
cluding desertification, land degradation, and deforestation, which limit rainfall and the capacity
of the soil to retain moisture. On the other hand, drought worsens environmental degradation by
causing deforestation, overgrazing by livestock, soil erosion, wildfires, a loss of biodiversity, and
excessive groundwater resource extraction, which became apparent and pronounced in sev-
eral SADC (Southern African Development Community) countries in 2015 and 2016%, In contrast
to other extreme weather events, droughts are slow-onset events that affect large geographic
areas for months or years at a time. Over 400 million people were affected by over 309 recorded
drought occurrences between 1900 and 2016, resulting in 860,000 fatalities and over $5 billion in
economic losses®.

Additionally, droughts frequently intensify detrimental effects on hygienic standards and human
health — increasing the occurrence of ilinesses like cholera®. Additionally, as the UNISDR Region-
al Office for Africa noted in 2014, where unfavorable political or market conditions exist, drought
can result in famine. Food shortages brought on by drought also have a negative influence
on the nutritional quality of the afflicted populations. SSA is expected to see even more severe
droughts due to the unknowable effects of climate change.
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The maijority of SSA is already at risk of 10 to 40% of seasons underperforming during the prima-
ry planting period®®. This is attributable to the reality that drought formation and intensity are
both influenced by inter- and intra-annual climate variability, which is especially vulnerable to
the agricultural sector in SSA. As a result, famine often follows drought throughout Africa. The
number of individuals reportedly affected by disasters in 2011 was 93% higher than normal due
to food insecurity and famine brought on by drought®’.

1.1.3 Heatwaves

The World Bank®® defines heat extremes as temperatures that are 3 and 5 standard deviations
above the historical average (also known as 3- and 5-sigma events). According to Coumou
and Robinson®®, monthly mean summer temperatures greater than the 3-standard-deviation
threshold (also known as 3-sigma events) can be used as proxies for dangerous heat waves.
Since 1950, most parts of the world have experienced an increase in daily temperatures that
are extreme®. Extended regions have experienced monthly temperatures 3 standard devia-
tions above the local mean due to extreme heat waves in many parts of the world®. Through
the 21st century, it is anticipated that there will be more hot days, warm nights, and heat waves
everywhere®2

Sub-Saharan Africa is expected to experience more frequent and intense heat extremes as
global temperatures rise, particularly under high-emission scenarios. These heat waves pose
significant risks to human health, infrastructure, ecology, and agriculture. Direct health impacts
include heat exhaustion, heat stroke, and increased mortality rates, with rural populations being
particularly vulnerable due to inadequate nutrition and reliance on outdoor activities. The ag-
ricultural sector in SSA faces severe challenges from rising temperatures. Extreme heat events
are likely to negatively impact crop yields, threatening food security in a region heavily de-
pendent on agriculture for food, income, and employment. Even if global warming is limited to
2°C, food production in SSA is expected to face significant risks. Additionally, extreme heat and
drought conditions could lead to substantial livestock losses in rural areas, further exacerbating
the region’s vulnerability to climate change impacts.
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1.1.4 Tropical Cyclones

Tropical cyclones affecting SSA often develop in the Indian Ocean from April to December. Cy-
clones are among the most severe and devastating of all meteorological hazards because they
frequently combine powerful winds with massive rainfall (storm surges), inflicting significant
damage to social and economic infrastructure, significant household relocation, and fatalities®.
The Indian Ocean islands and the coastlines of Eastern and Southern Africa are the regions of
SSA that experience cyclone activity the most regularly. The infrastructure along the coast as
well as maritime interests like offshore and fishing are seriously threatened by tropical cyclones.
The Southwest Indian Ocean Basin experiences the formation of 12 to 16 tropical cyclones annu-
ally, of which roughly 25% make landfall and storms are responsible for about 35% of damages
and losses because of the relatively high cyclone activity from November to May®4.

1.2 Climate Change Sensitivity, Vulnerability, and Adaptation

Human-induced climate change adds significant pressure to already-existing climate stresses
and pressures on ecosystems and socio-economic sectors in Sub-Saharan Africa. For instance,
the ecological and socioeconomic system of sub-Saharan Africa is susceptible to even small
changes in climate due to the convergence of existing climate stress and recent extreme events
in the area. Part of the main factor contributing to African agriculture’s extreme sensitivity to cli-
mate change is low investment in the sector®. The effect of sensitivity involves the overall effect
of climate change on yields of major cereal crops in the African region, which is very likely to be
negative, with significant regional variation®. Sensitivity in this context includes the potentiality
for significant negative consequences in the scenario in which adaptation capacity is weak,
particularly because of poverty. For instance, it is implied that Sub-Saharan Africa, with its con-
tinued reliance on nature (natural resources), low levels of innovative responsive investment
in agriculture, infrastructure, and directly productive capital goods, is unable to mitigate the
effects of climate change. Therefore, SSA cannot benefit from the changes brought about by
climate change due to its weak and limited adaptation capacity.

SSA is considered one of the most climate-vulnerable regions in the world. Climate change
vulnerability could be referred to as the degree to which climate change could cause loss or
damage to a system, and the degree of vulnerability is influenced by a system’s capacity for
adaptation as well as its sensitivity to be resilient to new situations. While Sub-Saharan Africa
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has the highest level of vulnerability than other regions in the world, natural systems such as
ecosystems, hydrology, water resources, food production, and infrastructures including indus-
try, energy, transportation, and health sectors suffer adaptation issues due to weak adaptation
systems, resulting to a high level of vulnerability of the natural systems and infrastructure.

The existing institutional arrangements to address L&D in the Global South, particularly in Africa,
cannot address permanent and noneconomic losses and damages as well as economic loss-
es and damages of sudden and slow-onset events in a very limited and emergency manner. As
aresult, there have been many gaps in developing the adaptive capacity of communities in the
Global South. Hence, there has been great dependence on funding arrangements for loss and
damage from the international community which is different from adaptation funds aimed at
supporting the adaptive capacity of climate-vulnerable communities to enable them to build
resilience and strengthened adaptation approaches to reduce the impact of climate change.

Current trends indicate continued increases in scale, frequency, and affected populations in
the future vulnerable to climate change-induced crises, calling for urgent prompt interventions
to reduce the vast scale of climate change disasters leading to L&D which requires a more sys-
tematic and in-depth innovative scale-up of climate resilient and adaptation interventions for
climate-vulnerable communities, especially most affected people, and areas.
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2.0 STUDY GOAL AND OBJECTIVE

This research aims to enhance understanding of climate change impacts and adaptive strat-
egies in Sub-Saharan Africa, informing policy and community-level interventions for improved
resilience and intervention to climate change-induced loss and damage.

2.1 Study Objectives

The study’s main objective is to assess climate change impacts, vulnerabilities, and adaptive
responses in selected Sub-Saharan African countries, evaluate their effects on living standards,
and propose country-specific recommendations for enhancing adaptive capacity and ad-
dressing LD.

Specifically, the study seeks to:

1.

Assess the climate change impact, vulnerability, and adaptive responses in selected Sub-Sa-
haran African countries (Liberig, Mozambique, Nigeria, Sudan, and Ugondo)

Evaluate climate change’s effects on living standards in climate-vulnerable communities in
the selected Sub-Saharan African countries.

Analyze the adaptation responses in the selected Sub-Saharan African countries and differ-
entiate between climate change-induced loss and damage and adaptation capacity

Propose country-specific recommendations for addressing climate change-induced loss
and damage and improving the adaptive capacity of the study area.

2.2 Research Questions

1.

What are the primary climate change impacts, vulnerabilities, and adaptive responses ob-
served in Liberia, Mozambique, Nigeria, Sudan, and Uganda?

How has climate change affected the standard of living in climate-vulnerable communities
in the selected Sub-Saharan African countries?

What adaptation plan, strategies, and solutions have the selected countries implemented
in response to climate change, how effective have these strategies been, and what is the
relationship between climate change-induced loss and damage and adaptation capacity
in the selected countries?

What country-specific measures can be implemented to improve adaptive capacity and
address LD due to climate change disasters?
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2.3 Significance of Study

According to a study by Wainwright®’, Sub-Saharan Africa is a region, which is known as the
most vulnerable climate region to multiple extreme climatic risks in the world. Countries in the
region have poor coping mechanisms and hence experience massive loss and damage. This
dire situation necessitates a study of the region. As a result, this study provides in-depth knowl-
edge about L&D as well as the region’s adaptation capacity. Thus, filling a knowledge gap and
assisting policymakers and stakeholders in identifying key priority areas of intervention.

2.4 Scope of Study

This study covered specific countries of the Sub-Saharan region of Africa, particularly Mozam-
bique, Sudan, Nigeria, Uganda, and Liberia while examining the impacts of climate change di-
sasters and adaptation capacities in these countries. The study’s target audience includes men,
women, children, and youth aged 10 to 60. The study also looks at some predominant impacts
of climate change in the region such as floods, droughts and cyclones (Storms) majorly from
2014 to 2024°%8. The study is guided through reviews of articles, publications, journals, and reports
focused on the impacts of climate change-induced disasters and adaptation capacities to cli-
mate change among the countries under study in the Sub-Saharan region of Africa.

8 Wainwright, C.M, Finney, D.L, Kilavi, M, Black, E, Marsham, J.H, 2021b. Extreme rainfall in East Africa, October 2019-
January 2020 and context under future climate change. Weather 76, 26-3

88 While the study scope primarily focused on the last decade (2013-2024) timeline, the literature review includes
published journals, reports, etc. before the last decade. This is to explore historical trends and patterns for holistic
findings.
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3.0 STUDY METHODOLOGY

This study employs a cross-sectional research design to examine recent research on extreme
climate events and climate change adaptation capacities in SSA through a systematic literature
review, empirical data, and case studies. The research report is framed within the “integration-
ist school of thought” of the Climate Justice model, which emphasizes that climate change
exacerbates existing disparities, disproportionately hurting poorer and more vulnerable groups,
and is thus linked to distributive justice issues® ’°, and should be understood interjectionally with
socioeconomic and political challenges.

This perspective highlights how climate change exacerbates existing inequalities, dispropor-
tionately affecting vulnerable communities in developing countries, such as those in SSA, which
have contributed the least to global greenhouse gas emissions. By adopting this approach,
the study recognizes that climate change is not just an environmental issue but also a matter
of distributive justice. It acknowledges that extreme climate events intensify issues related to
human rights, economic development, resource allocation, and access to necessities like food,
water, and healthcare. In this context, the research evaluates how climate change impacts in
SSA are intertwined with broader societal vulnerabilities, particularly in the case study countries
of Liberia, Mozambique, Nigeria, Sudan, and Uganda.

The study employs the IPCC assessment framework to assess the exposure, hazards, vulnera-
bility, impact, and adaptation capacities of the study areq, while also considering how climate
policies and interventions affect land use, economic growth, and social equity. A comprehen-
sive search of peer-reviewed articles and reputable organizational reports published within the
last decade was conducted. Key databases such as Web of Science and Africa Journals Online
were systematically searched using predefined terms including “climate change,” “extreme
weather events,” “climate vulnerable communities,” “loss and damage,” “nature-based
solutions,” “adaptation,” and “Sub-Sahara Africa.” The inclusion criteria prioritized English-lan-
guage publications specifically addressing climate change impacts and adaptation strategies
in SSA countries.

Thematic analysis of the selected literature was carried out to identify recurring patterns, trends,
and gaps in current knowledge. A structured data extraction form was developed to system-
atically collect and organize information from each source, including the IPCC assessment
framework and reports on climate change events related to the study area. This approach
examines the findings of the spatial and temporal patterns of climate extremes in SSA, as well
as primary risks and adaptation capacities across different countries under study. The analysis
also focused on identifying areas requiring further research or intervention, providing a compre-

8 Caney, S. (2005). Cosmopolitan Justice, Responsibility, and Global Climate Change. Leiden Journal of Interna-
tional Law, 18(4), 747-775
0 Caney, S. (2018). Justice and Future Generations. Global Justice: Theory Practice Rhetoric, 11(1), 75-91.



hensive overview of the current state of climate change response and adaptation in targeted
countries. This methodological review contributes to a deeper understanding of SSA’s climate
challenges and informs future adaptation strategies and policies.

To further uncover the impact of climate change-induced L&D beyond the five target countries,
case studies of other selected countries were developed and embedded into this study using
qualitative research methodology.

4.0 CONCEPTUAL FRAMEWORK

The conceptual framework provides a detailed understanding of the impact of effects of cli-
mate change in Sub-Saharan Africa using the integrationist Climate Justice Model and the IPCC
Assessment Framework to explore the intersectionality between the socio-economic factors of
climate change impacts and the dimensions of assessing climate change impacts.

411PCC Assessment Framework

The study framework primarily addresses vulnerability (coping level) and sensitivity (impact
level) to climate change and extreme events. The distinction between these concepts often
remains implicit. This understanding is crucial as vulnerability exhibits specific characteristics: it is
multi-dimensional and differential, varying across physical spaces and social groups; scale-de-
pendent, affecting different units of analysis from individuals to entire systems; and dynamic,
with its characteristics and driving forces evolving over time (Vogel and O'Brien, 2004)”.

Given that vulnerability and sensitivity are not static conditions but rather dynamic states, un-
derstanding their trends becomes a critical aspect of climate change analysis. This recognition
helps inform more effective adaptation strategies and policy responses, acknowledging that
different social groups and regions may experience varying levels of impact from similar climate
hazards. This dynamic perspective enables a more comprehensive approach to addressing
climate change challenges across different scales, dimensions, and contexts.

"Wogel, C. and K. O’'Brien, 2004: Vulnerability and Global Environmental Change: Rhetoric and Reality. AVISO 13,
Global Environmental Change and Human Security Project, Ottawa, Canada
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411 Environmental Dimension

The environmental dimension within the IPCC Conceptual Framework encompasses potentially
vulnerable natural systems, including coastal zones, drylands, and mountain regions, along
with their impacts, causal mechanisms, and adaptive responses. The environmental dimension
recognizes that the environment and human beings form a socio-ecological system” that
behaves in nonlinear ways, being strongly coupled, complex, and continuously evolving”. This
understanding emphasizes the critical links between development, disaster reduction, and
climate adaptation strategies, particularly in addressing the vulnerability of natural systems
and their associated communities’.

The environmental dimension also highlights the crucial role of regulating ecosystem services
and functions that directly impact human well-being, especially for social groups heavily
dependent on these services for their livelihoods. This dependency is particularly pronounced
in developing countries and countries in transition, where poorer rural communities often rely
entirely on ecosystem services to meet their basic needs. Environmental vulnerability in this
context means that hazardous events can severely impact community access to essential
resources, as demonstrated by the 2004 Indian Ocean tsunami, where well-salinization had
devastating consequences for communities lacking alternative freshwater sources. This in-
terconnection between environmental systems and human well-being underscores the
importance of considering both ecological and social factors in vulnerability assessments.

4.1.1.1 Physical Dimensions

Physical vulnerability within environmental contexts encompasses the specific geographical
and locational characteristics that shape human-environmentinteractions’® and to the material
world (built structures). While many communities have historically settled in hazard-prone areas
for their associated benefits’®, climate change is expanding the spatial reach of natural hazards
such as floods, droughts, and coastal salinization, increasing physical exposure in numerous
regions. However, exposure alone doesn’t automatically translate to vulnerability; communities
May possess resilience capabilities against extreme events. The physical dimension of vulner-
ability considers multiple elements: the relationship between natural phenomena and affected
populations, geographical characteristics, settlement patterns, and infrastructure conditions.
This involves built structures in risky locations, as well as their structural integrity. Importantly,
physical vulnerability has a temporal aspect, which requires evaluation methodologies that
include both spatial and temporal dynamics in human-environment systems.

72 Gallopin, G.C, S. Funtowicz, M. O’Connor, and J. Ravetz, 2001: Science for the twentyfirst century: from social con-
tract to the scientific core. International Social Science Journal, 53(168), 219-229
B Folke, C, S. Carpenter, T. ElImqvist, L. Gunderson, C.S. Holling, and B. Walker, 2002: Resilience and sustainable de-
velopment: Building adaptive capacity in a world of transformations. AMBIO: A Journal of the Human Environment,
31(5), 437-440.
“Van Aalst, MK. and I. Burton, 2002: The Last Straw. Integrating Natural Disaster Mitigation with Environmental Man-
agement. World Bank Disaster Risk Management Working Paper Series, 5, World Bank, Washington, DC.

g g grap g
5 Smithers, J. and B. Smit, 1997: Human adaptation to climatic variability and change. Global
Environmental Change, 7,129-146.
/8 UNISDR, 2004: Living with Risk. United Nations International Strategy for Disaster Reduction,

Geneva, Switzerland



4.1.1.2 Geography, Location and Place

The relationship between geography, location, and place reveals significant disparities in
exposure and vulnerability between developing and developed countries. Developing countries
face greater impacts with more vulnerable populations who struggle to adapt to changes in
temperature, water resources, agricultural production, human health, and biodiversity’’. Despite
some adaptation efforts in these regions, progress has been limited, often focusing on public
awareness and policy development rather than implementation’®. Direct biophysical and
economic influences cause vulnerability levels in developed countries to differ spatially. The in-
vestigation of ‘disaster hotspots’ shows that, while flood risks are ubiquitous, drought and cyclone
risks follow different geographical patterns, with cyclone risk being closely related to climatolog-
ical trends. Development does not ensure invulnerability; it might damage ecosystem resilience
while also providing income, which may boost society’s resilience if dispersed evenly’™. This
complexrelationship emphasizes thatindirectimpacts, unequal vulnerabilities, and assumptions
about adaptation capabilities in rich countries can lead to unforeseen setbacks®, emphasizing
that geography and development status together shape climate change vulnerability patterns.

4.2 Social Dimensions

The social dimension of vulnerability is multifaceted and interwoven, encompassing both
collective societal and individual experiences. It largely focuses on broader social organization
and takes into account individual-level repercussions, notably in understanding psychological
trauma and family disruption during catastrophes®. This level consists of a variety of factors,
including population patterns, migratory trends, education levels, health conditions, cultural
features, and governance systems, all of which influence a community’s vulnerability to climatic
impacts.

7IPCC, 2001 IPCC Third Assessment Report. Synthesis Report, Cambridge University Press, Cambridge, UK.

78 UN/DESA, 2010: Trends in Sustainable Development in Small Island Development States. United Nations, New York,
NY, USA, 40 pp. ISBN 978-92-1-104610-6

¢ Barnett, J, 2001: Adapting to climate change in Pacific Island countries: The problem of uncertainty. World Devel-
opment, 29(6), 977-993

80 O'Brien, K, S. Eriksen, L. Sygna, and LO. Naess, 2006: Questioning complacency: Climate change impacts, vulnera-
bility, and adaptation in Norway. Ambio, 35(2), 50-56.

8Few, R, 2007: Health and climatic hazards: framing social research on vulnerability, response and adaptation.
Global Environmental Change, 17, 281-295.
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4.1.2.1 Demography

Different population groups experience varying levels of vulnerability to climate extremes
based on demographic characteristics®? Age is an important influence, with children, women,
pregnant women, and the elderly being more vulnerable to extreme weather events, particu-
larly heat. Population aging trends at the community and national levels have an impact on
a variety of susceptibility characteristics such as health status, social connections, economic
capacity, family structures, and mobility. However, it is vital to remember that vulnerability is not
static; rather than labeling specific groups as vulnerable, we must acknowledge that people’s
situations and resilience levels change over time.

4.1.2.2 Migration and Displacement

Migration patterns in response to climate-related events reveal complex dynamics of vulner-
ability and adaptation. Despite an increase in the number of hydrometeorological disasters
from 1990-2009, their impact on international migration remained limited, with displacement
typically being temporary and regional due to the financial constraints of affected people®.
Displacement limits people’s connections to their material and cultural resources?®, affecting
access to housing, livelihoods, and common property resources, with particularly severe
impacts on Indigenous communities whose identity and survival are intrinsically linked to their
land. Although migration has historically served as an environmental coping mechanism and
does not inevitably lead to negative outcomes®, displacement often disrupts crucial social
networks that vulnerable populations depend on for resource access during stress periodsee.
While climate variability influences population movement, establishing direct causal relo-
tionships and predicting affected populations remains challenging, highlighting the complex
interplay between environmental change and human mobility.

41.3 Health and Wellbeing Dimension

Health vulnerability in the context of extreme weather events includes numerous dimensions
of physical, physiological, and mental health consequences across areas and socioeconom-
ic groups?. The impact of extreme occurrences on individuals and communities is influenced
by both risk and protective variables®. This vulnerability extends to healthcare infrastructure

82Gosling, S, G. McGregor, and J. Lowe, 2009: Climate change and heat-related mortality in six cities — part 2:
climate model evaluation and projected impacts from changes in the mean and variability of temperature with
climate change. International Journal of Biometeorology, 53(1), 31-51.

8 |OM, 2009: Migration, Environment and Climate Change: Assessing the Evidence. International Organization for
Migration, Geneva, Switzerland, 441 pp.

84 Koenig, D, 2009: Urban relocation and resettlement: Distinctive problems, distinctive opportunities. In: Devel-
opment and Dispossession: The Crisis of Development Forced Displacement and Resettlement [Oliver-Smith, A.
(ed.)]. SAR Press, Santa Fe, NM, pp. 119-139.

8 Barnett, J. and M. Webber, 2009: Accommodating Migration to Promote Adaptation to Climate Change. A poli-
cy brief prepared for the Secretariat of the Swedish Commission on Climate Change and Development and the
World Bank World Development Report 2010 team, Commission on Climate Change and Development, Stockholm,
Sweden.

8 Scudder, T, 2005: The Future of Large Dams: Dealing with Social, Environmental, Institutional and Political Costs.
Earthscan, London, UK, 408 pp

8 Costello, A, M. Abbas, A. Allen, S. Ball, S. Bell, R. Bellamy, S. Friel, N. Groce, A. Johnson, M. Kett, M. Leg, C. Levy, M. Maslin,
D. McCoy, B. McGuire, H. Montgomery, D. Napier, C. Pagel, J. Patel, C. Patterson, J.A. Puppim de Oliveirg, N. Redclift, H.
Rees, D. Rogger, J. Scott, J. Stephenson, J. Twigg, and J. Wolff, 2009: Managing the health effects of climate change.
The Lancet, 373(16), 1693-1733.

8 Balbus, J.M. and C. Maling, 2009: Identifying vulnerable subpopulations for climate change health effects in the
United States. Journal of Occupational and Environmental Medicine, 51, 33-37.



and service provision, which may be compromised during disasters through structural damage
or access limitations. Particularly vulnerable populations include children, the elderly, pregnant
women, disabled individuals, those in local traditional commmunities, culturally diverse groups,
people without transport access, and those with chronic medical conditions or medication
dependencies. Expected public health impacts from climate-related disasters range from
worsening chronic illnesses to toxic exposures and fatalities, with severity varying by context and
development level®. Effective public health response requires robust systems including disease
surveillance, safe water access, food security, waste management, healthcare infrastructure
maintenance, mental health services, shelter provision, and early warning systems.

41.4 Cultural Dimension

Culture shapes vulnerability through its diverse influences on societal behavior, perceptions, and
responses to climate risks and disasters. This multifaceted concept encompasses risk perception,
organizational responses, preventive actions, and the development of safety and adaptation
practices within communities. Traditional cultural practices sometimes increase vulnerability
such as through gender inequalities or outdated environmental practices. Conversely, Indigenous
knowledge and local traditions enhance resilience and reduce risk®. Cultural aspects of vulner-
ability are often nuanced and complex, as demonstrated by early hazard studies that identified
how culturally-embedded fatalism could lead to inaction in the face of disasters. Understanding
these cultural dimensions is crucial for developing effective climate adaptation and adaptive
mMmanagement strategies that respect and incorporate local values while addressing potentially
harmful traditional practices that may increase vulnerability to extreme events.

4.2 Climate Justice Model

The Climate Justice model explores how climate change affects countries disproportion-
ately and how to mobilize resources for developing countries to respond to climate change
events, especially countries or communities that are particularly vulnerable such as the Small
Island Developing States (SIDS) and Least Developed Countries (LDCs). While these challenges
require global action and pose significant threats to biodiversity, human health, and economies

8 Keim, M.E,, 2008: Building human resilience: the role of public health preparedness and response as an adapta-
tion to climate change. American Journal of Preventive Medicine, 35, 508-516.

% Gaillard, J.C,, 2007: Resilience of traditional societies in facing natural hazard. Disaster Prevention and Manage-
ment, 16, 522-544.
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worldwide, it is important to highlight that the climate change crisis significantly affects millions
in the Global South. It remains a human-induced issue largely driven by developed countries,
which massively contribute to greenhouse gas emissions. What responsibility do the top emitters
have in mobilizing resources for those most affected by climate change due to their activities?
This question is crucial in addressing the climate crisis.

To address climate change-induced loss and damage using the Climate Justice model, it
is essential to point out that the Climate justice model has two distinct schools of thought
known as Isolationism and Integrationism®. The Isolationist viewpoint holds that ethical issues
surrounding climate change should be evaluated separately from broader social justice issues
such as poverty, migration, and global inequality®?. According to isolationists, isolating climate
justice from ethical issues would simplify climate negotiations and eliminate the complications
surrounding the ideas of justice®. The isolationist perspective contends that limited emphasis on
climate justice with other ethical challenges could lead to more concrete answers to addressing
climate change crises which would help prevent misleading conversation and information on
climate change conversations with additional ethical layers®.

Integrationists, on the other hand, believe that climate justice must be considered alongside
other socioeconomic and political challenges. Integrationists argue that climate change
overlaps with human rights, economic development, and resource allocation, affecting basic
needs like food, water, and health. Climate change exacerbates existing disparities, dispropor-
tionately hurting poorer and more vulnerable groups, and is thus linked to distributive justice
issues® %, Scholars like Simon Caney argued extensively for this integrationist approach to
climate justice?. Caney’s work contends that addressing climate change requires grappling
with questions of responsibility - who has contributed to the problem, and who bears the
burden of the impacts? Additionally, he asserts that climate justice must consider obligations
to future generations who will inherit the effects of current climate change. Caney’s research
underscores how climate change intersects with intergenerational equity and the unequal dis-
tribution of environmental harm across societies.

From this perspective, attempting to address climate change without acknowledging its broader
implications is both impractical and likely to result in unfair outcomes, as climate policies
have an impact on land use, economic growth, and cultural rights®. It is on this argument and
perspective that this research is built on as detailed below.

9 Caney, S. (2021). Climate justice. In E. N. Zalta (Ed.), The Stanford Encyclopedia of Philosophy (Winter 2021 Edition).
Retrieved from https://plato.stanford.edu/archives/win2021/entries/justice-climate/

2 Gosseries, A. (2005). On Future Generations’ Future Rights. The Journal of Political Philosophy, 13(3), 281-294

9 Blomfield, M. (2019). Global justice, natural resources, and climate change. Oxford University Press.

®Caney, S. (2018). Justice and Future Generations. Global Justice: Theory Practice Rhetoric, 11(1), 75-91

% Balbus, J.M. and C. Maling, 2009: Identifying vulnerable subpopulations for climate change health effects in the
United States. Journal of Occupational and Environmental Medicine, 51, 33-37.

% Caney, S. (2018). Justice and Future Generations. Global Justice: Theory Practice Rhetoric, 11(1), 75-91.

7 Caney, Simon, “Climate Justice”, The Stanford Encyclopedia of Philosophy (Winter 2021 Edition), Edward N. Zalta
(ed.), URL = <https://plato.stanford.edu/archives/win2021/entries/justice-climate.

%8 Leichenko, R, & O'Brien, K. (2008). Environmental Change and Globalization: Double Exposures. Oxford University
Press



4.2.1 Impacts of Climate Change-Induced Loss and Damage on Standard of Living of
Study Areas

The research investigates the impact of climate change on the quality of life in communities
that are especially vulnerable to environmental changes. It explores a range of factors, including
food security, access to clean water, housing stability, health outcomes, and economic oppor-
tunities for these populations. The analysis encompasses both direct effects, such as extreme
weather events, and indirect consequences, like shifts in agricultural productivity and emerging
disease patterns.

4.2.1.1 Climate Change Impacts on Livelihoods and Food Security:

Numerous studies have shown that the agricultural industry in Sub-Saharan Africa is highly
vulnerable to extreme weather patterns such as shifting rainfall patterns, heat waves, and rising
temperatures. These continue to have a significant impact on the region’s agricultural produc-
tivity, food security, and living conditions of people.

In Mozambique, floods and cyclones have caused displacement and decreased agricultur-
al output®. Sudan has experienced droughts and irregular rainfall, reducing agricultural and
livestock productivity®. Nigeria faces similar challenges, with temperature and rainfall shifts
impacting agricultural yields and rural livelihoods'™®. These impacts particularly affect vulnerable
communities such as coastal populations, smallholder farmers, and pastoralists, leading to
increased food insecurity, loss of assets, and restricted market access across various countries
in the region.

The impacts of climate change affect vulnerable communities such as coastal populations,
smallholder farmers, and pastoralists in countries, including Uganda and Liberia® %3, Developing
climate-resilient farming systems, improving access to capital and markets, and implement-
ing sustainable agricultural practices are crucial for enhancing resilience in the face of climate
change.

® Archer, ER, et al. (2019). Climate change impacts in Mozambique: Implications for policy and action. Climatic
Change, 154(3-4), 391-407

10 Abdelhay, A, et al. (2020). Climate change and its implications for the Sudanese agriculture sector: An assess-
ment of vulnerability and adaptive capacity. Climate, 8(2), 28

2 Adetuniji, M.O, & Ajayi, V.O. (2019). Climate change and agricultural productivity in Nigeria: A review. Journal of
Earth Science and Climate Change, 10(2), 493.

02| ysah, F, et al. (2020). Climate change impacts on agriculture in Liberia: A review of vulnerability, adaptation,
and mitigation strategies. Journal of Sustainable Development, 13(5), 39-50.

13 Bashaasha, B, & Mangheni, M.N. (2019). Climate variability and smallholder farmers’ vulnerability in Uganda. Envi-
ronment and Ecology Research, 7(1), 34-40
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4.2.1.2 Health and Well-being Challenges

In Sub-Saharan Africa, vulnerable groups’ health and well-being are significantly impacted by
climate change. It impacts community access to clean water and sanitation, spreads vec-
tor-borne diseases, and exposes more people to hunger and foodborne infections. According
to Cissé?4, climate-related disasters like floods and cyclones have caused displacement in
Mozambique and exposed vulnerable communities to malarig, the loss of clean water sources,
damage to the sanitation infrastructure, and an increase in health issues like malnutrition and
waterborne diseases. The threats to health and challenges associated with water scarcity
are stressed in the text's consideration of the effects of climate change on water quality and
availability®®. Case studies highlight the health threats that underprivileged groups face.
Water resource management, enhanced sanitation and hygiene, integrated water and health
policies, climate-resilient infrastructure, community participation, and early warning systems
should be advocated as mitigation and adaptation approaches'®. A study by El-Tahir & Akur'?”,
claimed that in Sudan, a lack of clean water and inadequate sanitation continue to influence
the health and well-being of disadvantaged people as Climate change is causing an increase
in vector-borne diseases including malaria and dengue fever as well as the development of
waterborne ailments. Climate change is linked to health issues in Nigeria, particularly for young
people. Oduwaye'®® asserted that climate-related variations in temperature and rainfall patterns
have an impact on food availability, nutritional quality, and agricultural output, increasing vul-
nerability to malnutrition and associated health complications. Malaria and other illnesses have
also emerged in Uganda as a result of changing climatic patterns.

Improved access to healthcare services, disease surveillonce and control, and commu-
nity-based adaptation strategies that support resilient health systems are just a few of the
integrated approaches required to address these health concerns'.

04 Cissé, G, et al. (2018). The impact of climate change on health in Mozambique: A historical analysis of malaria
cases from 1991 to 2014. Journal of Environmental and Public Health, 2018, 7628462.

5 pereirq, L. S, Cordery, I, & lacovides, I. (2009) Coping with water scarcity: Addressing the challenges. Springer
Science & Business Media.

%8 World Health Organization. (2017). Climate-resilient water safety plans: managing health risks associated with
climate variability and change.

197El-Tahir, EM,, & Akur, A.A. (2019). Climate change and health in Sudan: An overview of impacts and potential
adaptive measures. Sudan Journal of Medical Sciences, 14(4), 361-374.

8 Oduwaye, L.O, et al. (2020). Impacts of climate change on health and well-being in Nigeria: A systematic review.
Environmental Science and Pollution Research, 27(24), 30761-30775.

109 Shiferaw, B, Tesfaye, K, Kassie, M, Abate, T, Prasanna, B. M, & Menkir, A. (2014) Managing vulnerability to drought
and enhancing livelihood resilience in sub-Saharan Africa: Technological, institutional and policy options. Weather
and climate extremes, 3, 67-79. https://doi.org/10.1016/jwace.2014.04.004



4.2.2.3 Infrastructure and Mobility

Urbanization, migration, and displacement are all linked to climate change. Climate-induced
displacement occurs when people are compelled to leave their homes due to environmental
factors™. This displacement has both social and economic consequences for livelihoods and
social cohesion. Migrants and their host communities face two issues: integration and avail-
ability of necessities. Policies that address displacement and promote sustainable urbanization
should prioritize resilience, assistance for migrants and host communities, sustainable urban
environments, and international cooperation. Climate hazards should e considered, while
essential assistance and services offered, and inclusive and eco-friendly urban planning should
e supported through these policies". Mozambique's coastline is particularly susceptible to
flooding and sea level rise, which endangers homes and other essential infrastructure. In their
research™, found that flooding damages roads, bridges, and other transportation infrastructure,
further limiting access to vital services. Sudan has frequently encountered increased flooding
episodes, particularly in susceptible locations, which impede transportation, damaged roads,
and endanger critical infrastructure. The provision of sanitary facilities and clean water services
is impacted by the risk to the nation’s water and sanitation systems™. Uganda’s infrastruc-
ture is also susceptible to climate-related disasters, which often affect housing, water supply
systems, and road networks. According to Byaruhanga & Waiswa™, poor infrastructure resilience
exacerbates the difficulties marginalized people experience and restricts their access to public
services and job opportunities. Gargule™, maintains that disadvantaged coastal communities
in Liberia confront considerable obstacles when trying to access essential services and support
sustainable livelihoods attributed to the infrastructure being deteriorated by coastal erosion,
leading to increased floods, and sea level rise.

Investments in climate-resilient infrastructure, support for sustainable urban design, and
adoption of adaptable measures that protect vital infrastructure from the effects of climate
change are necessary to raise the standard of living and resilience of vulnerable areas™.

"0Wilkinson, E, Kirbyshire, A, Mayhew, L, Batra, P, Milan, A, (2016). Climate-Induced Migration and Displacement:
Closing the Policy Gap. Overseas Development Institute (ODI), London.

MLeochico, C. F. D, Di Giusto, M. L, & Mitre, R. (2021) Impact of scientific conferences on climate change and how
to make them eco-friendly and inclusive: A scoping review. The Journal of Climate Change and Health, 4,100042.
https://doi.org/10.1016/joclim.2021100042

"2 Archer, ER, et al. (2019). Climate change impacts in Mozambique: Implications for policy and action. Climatic
Change, 154(3-4), 391-407

s Abdelhay, A, et al. (2020). Climate change and its implications for the Sudanese agriculture sector: An assess-
ment of vulnerability and adaptive capacity. Climate, 8(2), 28.

4 Byaruhanga, J., & Waiswa, D. (2020). Climate change impacts on infrastructure and the built environment in
Uganda. International Journal of Environmental Science and Sustainable Development, 6(1), 18-24.

"sWorld Bank. (2022). Climate-Resilient Infrastructure Officer Handbook. https://ppp.worldbank.org/public-pri-
vate-partnership/library/climate-resilient-infrastructure-officer-handbook

s Gargule, A. (2019). Climate change impacts on coastal areas of Liberia: Vulnerability assessment and adapta-
tion strategies. Journal of Environmental Science and Sustainable Development, 3(2), 15-25.
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4.2.1.4 Ecosystem Degradation and Biodiversity Loss

In terms of ecosystem degradation and biodiversity loss, climate change poses significant
concerns in Sub-Saharan Africa™. Shifting climate patterns disrupt ecosystems, resulting in the
extinction of species and the loss of biodiversity. This has a negative impact on livelihoods that
rely on ecological services like farming and fishing. Conservation and restoration measures
are crucial to stop ecological degradation. These measures include preserving ecosystems,
establishing protected areas, and restoring damaged habitats™. Community involvement
and sustainable resource management are critical to bringing conservation in line with
local practices and requirements and ensuring the sustainability of these programs. In SSA,
addressing biodiversity loss and environmental degradation is crucial for preserving livelihoods
and advancing sustainable development.

7 Shiferaw, B, Tesfaye, K, Kassie, M,, Abate, T, Prasanna, B. M, & Menkir, A. (2014). Managing vulnerability to drought
and enhancing livelihood resilience in sub-Saharan Africa: Technological, institutional and policy options. Weath-
er and Climate Extremes, 3, 67-79.

"8 Mackey, B. G, Watson, J. E, Hope, G, & Gilmore, S. (2008) Climate change, biodiversity conservation, and the role
of protected areas: an Australian perspective. Biodiversity, 9(3-4), 11-18.






5.0 VULNERABILITY AND COPING
MECHANISM OF STUDY AREAS

5.1 Liberia Climate Change Impact and Vulnerability

Monrovia «—
Capital city of Liberia
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Figure 2. Climate change vulnerability map of Liberia"

"*Togbah, C.F. (2014). An Analysis of Liberia’s Vulnerability to Climate Change in the Context of Least Developed
Countries (LDCs): A Review’, AJCC, 3(2), p. 013. DOI: 10.4236/ajcc.2024.132013.
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In Liberia, coastal erosion has an adverse effect on residents and the overall population’0222123,
It results in the erasure of cultural traditions, the dislocation of infrastructure, an increase in
groundwater salinity, and food shortages™. Liberia is negatively impacted by flooding influenced
by climate change, endangering both populations and the country’'s economy'®. Over half of
Liberia’'s population interacts with the ocean and lives in precarious conditions, making the
country’'s coastal erosion problem particularly significant®. Due to the low-lying coastline,
the nation is particularly susceptible to climatic extremes™. Already, erosion has destroyed
thousands of properties and displaced people to live in poorer conditions'?,

According to studies, a one-meter increase in sea level will have terrible consequences in the
future and render the area even more vulnerable and unable to prepare for or reduce future
storm surges'?® 3%, Coastal erosion has been linked to anthropogenic processes such as sea
level rise, the destruction of mangroves, and unlawful sand mining® =2 In Liberig, nine out of
fifteen counties, or more than 58% of the country’s population, were found to have experienced
and continue to experience coastal erosion™. When factors like substandard housing and living
conditions are taken into account, it gives a better understanding of the severity and veracity
of the disaster in addition to other sea level rise impacts like catastrophic flooding experienced
by residents in the country™.

5.1.1 Adaptive Responses to Impacts of Climate Change in Liberia

The Liberian government has tried to implement measures to reduce flood risks and coastal
erosion, such as building revetment walls around the worst-affected areas®®. These efforts
were ineffective as they lacked adequate research and community stakeholder engagement
in the mitigation and adaptation plan®®. These efforts were ineffective as they lacked adequate

20 Williams, A. T, Rangel-Buitrago, N, Pranzini, E, & Anfuso, G. (2018). The management of coastal erosion. Ocean &
Coastal Management, 156, 4-20. https://doi.org/10.1016/j.ocecoaman.2017.03.022

2Buser, M. (2020). Coastal Adaptation Planning in Fairbourne, Wales: lessons for Climate Change Adaptation.
Planning Practice & Research, 1-21. https://doi.org/10.1080/02697459.2019.1696145.

2 Tourlioti, P. N, Portman, M. E, Tzoraki, O, & Pantelakis, I. (2021). Interacting with the coast: Residents’ knowledge and
perceptions about coastal erosion (Mytilene, Lesvos Island, Greece). Ocean & Coastal Management, 210, 105705.
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research and community stakeholder engagement in the mitigation and adaptation plan. The
government was compelled to develop and implement intervention strategies for afflicted areas
impacted by severe floods that devastated homes and animals and uprooted communities™”.
They were ineffective and short-lived since they were rushed”®. Based on research done in three
communities—the Borough of New Kru Town, West Point, and Buchanan—within two coastal
counties—Montserrado and Grand Bassa— the study examined the effectiveness of the coastal
intervention projects established by the Liberian governmentin response to environmental issues
faced by the three communities®™. The findings revealed that coastline erosion contributed to
the massive destruction of properties and displacement of thousands of people in the three
communities. According to a separate study, West Point’s population fell from about 85,000 to
50,000 in less than ten years due to erosion, which damaged schools, sewage facilities, a soccer
field, and coconut palm groves along the shoreline'’, putting residents’ health and welfare in
danger™.

According to a study by Casell and Casell*?, flooding has continued to be a persistent hazard in
Liberia, while droughts are expected to intensify over time.

Figure 3. Subdivision of Liberia pointing to the study areas™?
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As illustrated in Figure 3, between 1969 and 2009, several counties of Liberia experienced severe
climate-induced disasters, causing significant damage to properties and loss of life. In 2007,
Margibi County saw 2,500 people affected, with an inadequate response to the situation; in
2009, Nimba, Sinoe, Grand Cape Mount, and Lofa counties faced the destruction of houses,
trees, livestock, and banana plants, with insufficient support from the government to strengthen
adaptive measures and climate-induced disaster intervention programs. Balehweh experienced
an intense erosion that washed 250 square meters of beach land since 1969. Monrovia also
faces a mid-June climate event that displaces an average of 600 people every year. However,
efforts to address these issues have remained inadequate™4.

Impact of climate induced disasters in Liberia
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Figure 4. Impact of Climate Change Disasters in Liberia'®
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5.2 Mozambique Climate Change Impact and Vulnerability
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Figure 5: Climate Change Impact and Vulnerability Map of Mozambique'#®
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Following the severe droughts in 2015-2016, Mozambique was struck by the deadliest and most
destructive cyclones ever recorded, [da and Kenneth, respectively"’. In 2015 and 2016, Mozam-
bique had the worst drought ever recorded in more than three decades of below-average
rainfall with a significant impact on the agricultural sector®. An estimated 648 people were
killed, 420,000 were displaced, 1,700 were injured, and over 2 million people were in urgent need
of humanitarian aid as a result of the cyclones: Idai and Kenneth°. In addition, over 280,000
buildings, 3000 classrooms, and 100 healthcare facilities were destroyed™® ™ It was consider-
ably more challenging to give relief to victims because of the extended blackouts and lack of
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Figure 6: Frequency of hydrometeorological events and the number of people
impacted in Mozambique between 1956 and 20207
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electricity to operate the telecommunications, numerous locals experienced severe domaging
and unavoidable losses™. According to Mugabe®?, the overall L&D resulting from the Idai and
Kenneth cyclones evaluated in 2019 was roughly $2.8 billion, and the total amount needed for
recovery was predicted to be about $3.2 billion. The Idai and Kenneth cyclones exacerbated the
deficiencies in WASH service provision, resulting in an increased risk of infection and disease
outbreaks™. According to studies, following cyclone Idai, diarrhea cases spiked across numer-
ous regions ranging from 1.2 to 3.8 times compared to the same period last year™®. Following
both cyclones, there was an increase in malnutrition, particularly among children aged 6 to 59
months'™®.

The vulnerabilities were further exacerbated in 2021 when hailstorms, with hail of varying sizes
(0.5 cm to 45 cm) severely damaged the Northern districts of Matulo and Mapotu. As a result,
prices of food and vegetables surged™®, leading to harsh drought and acute food insecurity for
more than 2.1 million people®® ™. Whenever hailstorms and other climate-induced catastrophes
occur, vulnerable communities in Mozambique record large economic losses, notably in agri-
culture™®®2. The country’s ability for resilience has been seriously undermined by these events,
among other factors, and the rising population densities in some locations have only made
matters worse. Over the past two decades, these disasters’ effects and severity have grown, and
it is anticipated that they will get worse over the coming years'®.

5.2.1 Adaptive Response of Climate Change Impact in Mozambique

Mozambique has attempted to address climate change issues by incorporating specific climate
change plansinto the country’s national development plans and policies. Among these initiatives,
is the 2012 National Climate Change Adaptation and Mitigation Strategy for 2013 to 20254 aims to
promote crop resilience and conserve agricultural lands. Additionally, the Ministry of Agriculture
and Food Security developed the Climate Smart Agriculture Plan; to boost productivity and seed
resilience by improving knowledge management and enabling farmers to adopt climate-smart
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techniques'®. Despite several adaptable measures that were put in place to lessen the effects
of hail on crops, including tree belts that operate as hail interceptors and anti-hail nets placed
over crops, all have proved to be ineffective’®®. Also, some monitoring and detection systems
have been developed to observe meteorological events. However, due to their inefficiency and
the characteristics of hail, there are still several difficulties to be overcome'®’.168.169,

5.3 Climate Change Impacts and Vulnerability in Nigeria
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Figure 7. Climate change disaster and impact map of Nigeria™
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Recent studies have highlighted Nigeria’'sincreasing vulnerability to climate change impacts, par-
ticularly along its coastal regions. Merem'' identified Nigeria as one of four Sub-Saharan African
nations with substantial storm surge zones, emphasizing that the risk to coastal populations
from rising sea levels and violent storms will increase in the coming decades. The study also
noted that several southern states, including Bayelsa, Rivers, Lagos, Delta, and Cross Rivers, are
at higher risk of submersion due to a sea-level rise.

Climate change-induced events have led to severe consequences in Nigeria. Study by Shiru'”?
projected that temperatures across all Nigerian ecological zones may increase, leading to
aggravated drought severity in the northeast and more frequent steep rainfall in the southeast
and southern regions. The 2022 flood, described as the most severe in the past decade, affected
33 of Nigeria’s states, as reported by the International Federation of Red Cross and Red Crescent
Societies'”?. This disaster resulted in over 2,000 deaths, 2,500 casualties, and the displacement
of over 2 million people, significantly impacting access to safe water, transportation, sanitation,
health, and food security.

Furthermore, recent research has also reported the compounding effects of climate change
on human security and socio-economic conditions. Ani”4 noted that climate crises have led
to resource scarcity, resulting in conflicts and forcing groups like herdsmen to arm themselves
for protection. Ajimobi, in a research'”® emphasized that poor regulations, inadequate adaptive
capacity, and weak mitigation frameworks, when combined with climate change impacts,
exacerbate flood-related losses and damages. The study also reported on the severe floods of
2018 which led to increased vulnerability for millions of people in Nigeria. In addition, the Nigerian
government reported that the 2022 flood alone displaced over 2 million people, destroyed more
than 82,000 homes, and submerged about 332,327 hectares of land.

5.3.1 Adaptive Response of Climate Change Impact in Nigeria

Nigerians have developed various adaptive strategies at both community and individual levels
in response to climate change-induced loss and damage disasters. Many rural communities
have adjusted their agricultural practices, adopting drought-resistant crop varieties and diver-
sifying their farming activities to reduce vulnerability to erratic weather patterns. In urban areas,
residents have begun implementing rainwater harvesting systems and constructing flood
barriers to mitigate the impacts of increased flooding. Some coastal communities have started
relocating to higher ground or reinforcing existing structures to withstand rising sea levels and
storm surges.
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The Nigerian government has also taken steps to support these adaptive responses by estab-
lishing the Department of Climate Change within the Federal Ministry of Environment responsible
for coordinating national climate change efforts. The government has initiated programs to
promote climate-smart agriculture, improve early warning systems for extreme weather events,
and enhance disaster preparedness. Additionally, Nigeria has been actively seeking interna-
tional support and funding for climate adaptation projects, recognizing the need for significant
resources to address the growing challenges posed by climate change-induced disasters.

5.4 Climate Change Impacts and Vulnerability in Sudan
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Figure 8. Climate Change Vulnerability and Impact Map in Sudan'®
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Sudan has a savannah climate and is located in the Nile Valley's middle and upper reaches,
with an annual precipitation rate of about 175mm'’. Sudan has a history of consistent and
severe floods. Many Sudanese districts, including the capital city of Khartoum, have witnessed
devastating flash floods caused by extreme weather occurrences'®. The situation is exacerbated
by the country’s high level of vulnerability to climate change-induced disaster, as well as the
country’'s weak disaster preparedness and infrastructure.

The flood disaster in central Sudan in 1999 destroyed over 30,000 houses, damaged over 64000
structures, impacted over 1.8 million people, and relocated many people™. In 2007, a flood
affected over 420,000 people, displaced over 84000, killed around 153 individuals, and left many
more injured and exposed to extreme vulnerability®. In 2019, a flood killed around 78 people,
affected over 426,000 people, destroyed over 49,000 dwellings damaged approximately 35,000
houses, and forcibly displaced many people, leading to even greater vulnerability and cutting
off assistance and relief services to over 132 villages™®.

Figure 9. Photographic images of climate change-induced flood Disaster impact on Khartoum Sudan'®?
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In 2019, the government of Sudan announced that cholera and waterborne disease outbreaks
were a result of the collapse of about 21,000 pit latrines. Contamination of water resources,
which adversely impacted water supplies in almost 13 states. In addition, the 2020 Sahel flood
claimed the lives of over 400 people, destroyed over 180,000 homes, and displaced over 2 million
people®. Over 2.2 million hectares of agricultural land were destroyed, contributing to increased
food shortage, malnutrition, and food insecurity.

Floods in Sudan are known to be caused by temperature oscillations, seasonal variations of
precipitation, unprecedented rainfall, and which are some of the influencing factors of flood in
Sudan, leading to displacements and disease outbreaks®*. According to a study by lbrahim'®
on climate change impacts and adaptation options for agriculture in Sudan, the lack of water,
population displacement, and resource competition have all been exacerbated by climate
change. These factors tend to increase social tensions and conflicts, particularly in Sudan’s
vulnerable communities. Additionally, Mulugetta®® addressed the impact of climate change
on the health of vulnerable people, including but not limited to malnutrition and water-borne
diseases in Sudan, in his paper on climate change vulnerability and adaptation assessment in
Sudan.

5.4.1 Adaptive Measures of Climate Change Impacts in Sudan

Sudan has been implementing several measures to adapt to the exacerbated impacts of
climate change to reduce vulnerability and enhance and promote resilience and sustainable
development. Sudan has been able to handle the effects and threats posed by climate change
with the use of early warning systems, water collecting techniques, community-led natural
resource management, and sustainable agriculture Elhag®’. To promote traditional knowledge
and improve adaptive capacity, international support, and accessible financing mechanisms
are fundamental, particularly for rural and coastal commmunity dwellers who are directly exposed
to the effects of climate change disasters's.
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5.5 Climate Change Impacts and Vulnerability in Uganda
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Figure 10. Climate change sensitivity and vulnerability map in Uganda'®®
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Africa’s tropical and sub-Saharan nation of Uganda has been proven to be particularly
susceptible to disasters brought on by climate change, which can have significant negative
effects on both the economic and non-economic spheres'. The nation’s primary source of
income is agriculture, which is primarily rainfed. The climate is primarily dry and wet seasons
with temperatures ranging from 20 degrees Celsius to 25 degrees Celsius between November
and March™®. The vegetation is primarily tropical, and between March and May and between
October and November, rainfall ranges from about 500 to 2000 millimeters'®=.

As a result of climate change, Uganda has faced several detrimental weather events, including
flood disasters, unpredictable rainfall that causes landslides, crop infections, environmen-
tal degradation, accidents, droughts, earthquakes, famines, and diseases that affect people,
animals, and the environment'®. Other impacts of climate change effects include the melting
of the Rwenzori mountain’s glaciers and snow caps, increased food insecurity influenced by
subpar crop vyields, waterborne diseases, declining availability and accessibility of freshwater
sources, and conflicts over limited resources'®. Extreme weather events like floods, which are
frequently caused by climate change and have become more frequent and intense over the
past few decades, have contributed a great negative impact on the Ugandan socioeconomic
system?'®®.

In 2018, about 12,000 people were heavily impacted by the landslides and flooding in the Bududa
district as a result of intense rainfall which led to the loss of over 40 lives and the displacement of
over 850 people®. Uganda has also experienced severe floods which occurred due to frequent
intense rainfall causing the rivers in the Kasese districts of Mobukuto and the Nyamwamba to
burst their banks and resulting in the death and displacement of people, loss of livelihood, and
destruction of infrastructure'®’. The Northern region of Uganda has been buffeted by climate
change disasters like hailstorms, landslides, heavy rainfalls, prolonged droughts, heightened
variability in rainfalls, and abundant release of nitric oxide into the atmospher. According to a
published report, over 300,000 people have been relocated and millions have been affected
by climate change-related floods affecting the lives, livelihoods, mental health, and well-being
of the afflicted people in the country™. In 2018, the Uganda National Meteorological Authority'®®
issued a report on the level of landslides and floods occurring in both Uganda’s low-lying and
mountainous terrains. There has also been heavy flooding and landslides across several regions
such as Kasese, Bududa, Wakuso, Kisoro, Rubanda, Bundabugyo, and Kabele. After a flash flood
in the Wakuso district of Uganda, marine police declared some people missing, rescued others,
and retrieved some corpses?®.
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5.5.1 Adaptive Measures of Climate Change Impact in Uganda

The government of Uganda has established a national flood disaster preparedness and
management policy to implement strategies that emphasize integrated disaster management,
effective frameworks for flood assessment, monitoring, and evaluation, information services to
collect, store, analyze, and disseminate data, and legal frameworks to support implementa-
tion?%. Despite these efforts, Uganda cannot effectively influence global climate change debates
in favor of the country’s interests. Okaka?®?, maintains that there are still challenges that prevent
Uganda from effectively assessing flood disasters, including lack of media coverage of climate
change, policy issues, poor public awareness and information dissemination, lack of prioriti-
zation and resource allocation for goals related to mitigation and adaptation, and competing
priorities and interests of the various parties and stakeholders. For successful actions and results,
the institutional policy framework in Uganda on catastrophe assessment, such as floods, at all
levels (regionol, local, and national), must be considerably reinforced.

5.6 Nature-Based Solutions applied in selected SSA countries.

The effects of climate change highlight the connections between the ecosystems that support
the most vulnerable people and those communities themselves. Loss and damage is a matter
of climate justice, which is characterized by the assertion that global mitigation strategies are
neither sufficient nor quick enough, that historical global emissions are borne by a glaringly dis-
proportionate share of humanity, and that certain nations, regions, communities, and especially
marginalized groups are more vulnerable than others and as a result, experience a dispropor-
tionate amount of the impacts of climate change. Therefore, Nature-Based Solutions (NBS) are
crucial for fostering adaptation capacity and can be seen as a tool for preventing, curtailing,
and remediating loss and damage. However, the amount of its success is in jeopardy due to
how climate change is affecting ecosystem integrity.

200World Bank. (2019). Ugandan Government Steps Up Efforts to Mitigate and Adapt to Climate Change. https://
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The table below shows examples of some NBS that have been implemented to reduce climate
change-induced loss and damage and enhance the adaptation capacity of countries in
Sub-Saharan Africa.

Table 1. Examples of Nature-Based Solutions implemented in the Study Areas

COUNTRY § NBS PROJECTS DETAILS
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COUNTRY g NBS PROJECTS DETAILS

203 hittps://documentsl.worldbank.org/curated/en/612051585284647951/ pdf/Upscaling-Nature-Based-Flood-Pro-
tection-in-Mozambique-s-Cities-Enabling-Environment.pdf




Nigeria Erosion and Watershed Project
(NEWMAP):

NIGERIA

Programme for Integrated Development
and Adaptation to climate change in the
Niger Basin (PIDACC/NB):

Sudan Sustainable Natural Resources
Management Project (SSNRMP) Additional

Financing:

Ecosystem-Based

Adaptation (EbA) in Sudan:

SUDAN

The Great Green Wall Initiative:

Nigeria's increasing rainfall has worsened floods
and erosion. NEWMAP (2012-2022) addressed
these challenges through community-based
approaches, benefiting over 12 million people
across 23 states by combining poverty reduction

with environmental protection.

The Niger Basin has seen 20-40% less rainfall in 60
years. A six-year PIDACC/NB project focuses on
building climate resilience through sustainable
resource management, targeting river silting, and

promoting better forestry and land use practices.

The Sudan Sustainable Natural Resources
Management Project (SSNRMP) helps
communities in Sudan adapt to climate change
and manage scarce resources like land and
water. Funded by GEF, and SSNRMP, the project is
targeted at 110,000 people.

The Sudan EbA project aims to help people in
the White Nile State adapt to climate change
by restoring ecosystems and promoting
drought-resistant agriculture. The project
objective is to provide water resources and
teach climate-proof farming techniques to
6,800 households.

The 8000 km-long Great Green Wall project has
had only modest success, frequently due to
tensions between pastoralists and sedentary
people. Having started operations in Ethiopia,
WeForest's program is well-positioned to
expedite and scale up the African Great Green
Wall204,

204 https:/ [wedocs.unep.org/bitstream/handle/20.500.11822/29989/NBS _Examples_final-EN.pdf?sequence=1&isAl-

lowed=y
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COUNTRY NBS PROJECTS
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6.0 CASE STUDIES AND COMMUNITY-
BASED RESPONSES TO LOSS AND
DAMAGE EVENTS

6.1 Case studies

This section highlights climate change-induced loss and damage, coping measures, lessons
learned, and support needed in East African countries. The case studies from Tanzania, Kenya, and
Zimbabwe underscore the urgent need for climate action and finance to address devastating
impacts like flooding and droughts, particularly in vulnerable coastal and rural areas. The studies
revealed the interconnected nature of economic and non-economic losses, emphasizing
how climate disasters disproportionately affect marginalized communities, especially women
and children. The importance of comprehensive, community-engaged resilience strategies
that combine locally-led adaptation mechanisms with scientifically proven approaches was
demonstrated. Key findings include the need for accessible early warning systems, robust
funding mechanisms to address loss and damage, and the integration of climate resilience into
broader development planning. Collectively, emphasis was placed on the critical importance
of international cooperation, climate finance, and locally tailored solutions in building resilience
and supporting sustainable development in these vulnerable regions.

6.11 Rising Tides, Resilient People: Tanzania's Coastal Climate Crisis

Tanzania’s coastal region, encompassing Tanga, Lindi, Mtwara, Pwani, and Dar es Salam, faces
severe challenges due to climate change. Home to approximately 15 million people, represent-
ing 25% of Tanzania’s population, this area is increasingly vulnerable to extreme weather events
such as cyclones, heavy rainfall, and rising sea levels. Dar es Salam, the county’s commercial
hub, stands at particular risk, with $5.3 billion in assets threatened by flooding alone. The impact
of climate-induced flooding is profound and multifaceted. Economic losses are staggering,
with extensive damage to critical infrastructure, including water supply systems, electricity
networks, roads, bridges, schools, and hospitals. The agricultural sector, a cornerstone of the
local economy, has been hit hard, with flood-affected areas reporting a 34% in crop production
value. This decline extends to agricultural machinery and livestock damage, further undermining
food security and livelihoods.
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Figure 11: Cross section of flood-affected areas causing displacement and loss of livelihoods



Equally devastating are the non-economic losses, which, while less quantifiable, have far-reach-
ing consequences. Health risks have escalated, with a surge in waterborne diseases like cholera
and typhoid due to contaminated water supplies. The psychological toll on communities is
significant, with recurring displacement and loss of livelihoods leading to increased stress and
anxiety. Educational setbacks, particularly for young girls who often drop out of school to support
their families during crises, have long-term implications for social and economic development.
Moreover, the loss of cultural heritage, biodiversity, and ecosystem services profoundly affects
communities’ social and cultural fabric, especially indigenous whose traditions and livelihood
are intimately tied to their natural environment.

Several factors compound the vulnerability of these coastal communities. High population
density coupled with unplanned urban development — with over 70% of urban development in
Dar es Salam being unplanned significantly intensifies the impact of flooding. Rising tempera-
tures and sea levels exacerbate the situation, leading to land salinization and shifting fishing
grounds. The degradation of natural barriers like mangroves and coral reefs, which traditionally
mitigate storm surges, increases coastal exposure to flooding and erosion.

In response, communities are employing various coping strategies including rainwater
harvesting, soil and water conservation techniques, and climate-smart agriculture practices
such as adopting drought-resistant crops. Where available, social safety nets and cash transfers
provide crucial support. However, these efforts are often hindered by financial constraints and
inadequate governmental support. Both intermediate and long-term support are crucial such
as enhancing infrastructure resilience, providing financial aid to displaced families, improving
early warning systems, and implementing comprehensive urban planning. Investments in
sustainable agriculture and stronger social safety nets are also vital. International cooperation
and non-debt-increasing climate finance, including access to the loss and damage fund, will
play a critical role in supporting these initiatives.

Emerging key learnings include integrating climate resilience into urban planning and
development, adapting a multifaceted approach addressing both intermediate and long-term
needs, and engaging local communities in decision-making processes. Furthermore, increased
climate finance and investmentin adaptation and mitigation strategies are essential for building
resilience and supporting sustainable development in these vulnerable areas.
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Figure 12. Youth advocacy for LD




6.1.2 Adapting Amidst Adversity: Kenya's Climate Change Struggle and Path Forward

Kenya, an East African nation heavily dependent on tourism and agriculture, faces severe
challenges due to climate change, particularly from increased rainfall and flooding. Between
1900 and 2020, flash floods and riverine floods caused an estimated USD 136,5 million in damages.
The May 2024 floods alone resulted in over 170 deaths and significant infrastructure damage, ex-
acerbating socioeconomic inequalities. These events have had far-reaching impacts on food
security, education, the environment, and transportation. In Nairobi County, 20 livestock were
lost, while in Kitui East, severe soil erosion occurred. The Thogoto area saw landslides destroy a
railway line, leading to hospitalizations.

The Tana Delta region exemplifies the localized impacts of climate change. Communities
dependent on coastal mangrove forests for economic activities face declining resources due
to inconsistent rainfall. This particularly affects low-income households, widening the wealth
gap. Flooding in lowland areas has led to displacement, migration, and crop failures, severely
impacting annual yields and the overall quality of life for residents.

Households have developed various coping mechanisms to deal with these climate-induced
challenges. Financial strategies predominantly rely on cash savings (92%), with minimal use
of loans or formal financial institutions. Non-financial coping methods include reduced food
consumption, longer working hours, and livestock sales. Notably, there is a low insurance uptake,
particularly for livestock and crops, attributed to low financial literacy, high costs, and perceived
lack of benefits.

Key lessons from Kenya's experience highlighted the need for improving disaster prepared-
ness and emergency infrastructure, encouraging livelihood diversification in vulnerable
communities, enhancing financial literacy, and promoting insurance services. Strengthening in-
stitutional efficiency to implement climate change policies and developing robust early warning
mechanisms are also crucial steps identified for building resilience against climate impacts.

Kenya has taken significant legal and political steps to address climate change, including main-
streaming the Paris Agreement within the Climate Change Act and integrating climate objectives
at each level of governance. However, financing remains a critical issue, as highlighted in the
Nairobi Declaration at the Africa Climate Summit. The country’s efforts to achieve its adaptation
goals and create more resilient communities are hindered by this financing gap.

The Fund for Responding to Loss and Damage could play a crucial role in supporting Kenya'’s
effort in addressing loss and damage. By equipping the government with tools to implement
necessary projects and addressing the current financing gap, the fund could significantly
enhance Kenya's ability to adapt to climate change impacts.
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6.1.3 Cyclone idai's Aftermath in Rural Zimbabwe: Chabata Village's Struggle and Resil-
ience in the Face of Climate Disaster

Chabata village, nestled in the mountainous region of Bikita District in southeastern Zimbabwe,
exemplifies the profound impact of climate-induced disasters on vulnerable communities.
Home to 259 people across 57 households, this isolated village has long grappled with geo-
graphical challenges that have hindered development and accessibility. The village’'s economy
primarily relies on rainfed agriculture and livestock rearing, with crops like maize, sorghum, and
vegetables forming the backbone of local livelihoods.

In March 2019, Cyclone Idai struck Chabata Village with devastating force, unleashing over 200
km/hr winds and dumping 400 mm of rainfall in just 8 hours. The cyclone’s impact was cata-
strophic, causing significant loss and damage to this already vulnerable community. The newly
constructed community bridge, a symbol of the villagers’ collective effort towards development,
was washed away, isolating the village and disrupting the education of 67 primary school
children. The flooding submerged nearly 40 hectares of cropland, primarily affecting maize, the
staple crop. The disaster also destroyed four houses, collapsed two pit latrines, and claimed
the lives of numerous livestock, including goats, turkeys, and chickens. The total physical losses
amounted to a staggering USD N 55,000, a severe blow to this small, resource-constrained
community.

The severity of Cyclone Idai's impact was exacerbated by the village's high vulnerability and
inadequate coping mechanisms. The community-built infrastructure, including the bridge and
road, lacked the engineering expertise and resources necessary to withstand such extreme
weather events. Many buildings in the village were constructed with unburnt earthen bricks and
lacked proper reinforcement, making them susceptible to collapse under severe conditions.

Despite the overwhelming challenges, the people of Chabata Village demonstrated remarkable
resilience and ingenuity in their response to the disaster. They quickly implemented short-term
solutions, such as constructing a temporary footbridge using tree logs, and adopted mid-
to long-term strategies like strengthening contour ridges in fields and improving building
techniques. These locally-led adaptation efforts showcase the community’'s determination to
build resilience against future climate shocks.

The Cyclone Idaiincident underscores the urgent need for immediate and long-term support in
Chabata Village. Priority should be given to constructing a robust bridge and paving the access
road to improve connectivity and enable better transportation of goods and services, including
emergency medical care.

6.1.4 When the Lake Rises: Documenting Climate Change Devastation in Eastern DRC

The escalating impacts of climate change have become increasingly evident in the Democratic
Republic of Congo (DRC), particularly along the shores of Lake Tanganyika in the territories of
Fizi and Uvira. This case study examines the devastating effects of rising lake waters on local
communities and infrastructure, highlighting the urgent need for both immediate intervention
and long-term resilience strategies.

Recent years have witnessed an unprecedented increase in natural disasters worldwide, with
developing nations bearing the heaviest burden. According to the Centre for Research on the
Epidemiology of Disasters (CRED), the number of people affected by climate-related disasters
in developing countries rose dramatically from 50 million in the late 1970s to over 250 million in
the early 2000s. 94% of natural disaster fatalities occurred in developing nations, with Africa ex-
periencing an average annual increase of extreme climate events.

The impact has been particularly severe in the specific context of Lake Tanganyika's littoral
zone. The study area encompasses the territories of Fizi and Uvirg, with Fizi containing over 150
kilometers of coastline and Uvira extending approximately 35 kilometers along the lake. Through
direct interviews with affected residents, consultations with local authorities, and field observa-
tions, research reveals the extensive damage caused by rising water levels during 2020-2021.
The flooding has resulted in the displacement of approximately 70,000 people, with over 5,581
houses either completely or partially destroyed. A significant portion of the affected population
— nearly 40,000 people — has been forced to seek refuge in collective sites, including 34 schools,
while others have found shelter with host families.



The impact extends beyond immediate displacement. Critical infrastructure has been severely
compromised, including damage to National Route 5, flooding of border posts, and disruption of
major market operations in Kavimvira, Maendeleo, and Soko Zairois. The destruction has severely
affected local economic activities, education, and healthcare services. Additionally, environ-
mental degradation, uncontrolled coastal development, and deforestation have exacerbated
the community’s vulnerability to climate-related disasters.

Findings indicate an urgent need for a dual approach to addressing this crisis. Immediate
humanitarion assistance is required to support displaced populations and restore essential
services. However, this must be coupled with long-term strategies focused on building
community resilience. Key recommendations include developing climate-resilient urban
planning frameworks, strengthening environmental protection enforcement, and establishing
robust disaster response mechanisms at the local level.

Figure 13. Community displacement due to floods
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Figure 14. Community forced displacement due to extensive flooding

6.1.5 Upstream Decisions, Downstream Consequences: Climate Change and Water Poli-
tics in Pakistan’s Indus Basin

The Indus River Basin (IRB), a vast water system spanning 1.1 million square kilometers across four
nations, stands as a critical case study of how climate change amplifies existing environmental
and geopolitical tensions. This analysis reveals how Pakistan, despite contributing merely 0.3%
to global emissions, bears a disproportionate burden of climate change impacts, creating a
perfect storm of humanitarian, economic, and political challenges.

The August 2022 floods in Pakistan serve as a stark illustration of the basin’s vulnerability. Triggered
by unprecedented rainfall—exceeding 350% of the 20-year average—and accelerated glacial
melt, these floods claimed over 1,700 lives and displaced nearly 8 million people. The economic
toll surpassed US$16 billion, with 9.4 million acres of agricultural land inundated and 1.2 million
livestock lost. Women faced particularly severe impacts due to limited access to survival training
and increased gender-based vulnerabilities during the crisis.

Yet floods represent only one facet of the challenges. The IRB faces a paradoxical future of both
too much and too little water. Climate projections suggest that while short-term glacial melt may
temporarily increase water availability, long-term depletion of Himalayan glaciers could reduce
river flows by up to 40% by the century’'s end. This looming water scarcity threatens Pakistan'’s
agricultural sector, which depends on the IRB for 90% of its irrigation needs and contributes to
70% of the country’'s GDP. Political dynamics further complicate the crisis at multiple levels. Do-
mestically, Pakistan grapples with provincial tensions over water allocation, particularly between
upstream Punjab and downstream Sindh. Internationally, the historic Indus Water Treaty of 1960
between India and Pakistan faces unprecedented strain as water scarcity intensifies. India’s dam
construction on allocated rivers and threats to unilaterally terminate the treaty have elevated
tensions between these nuclear-armed neighbors.
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Figure 15. Climatic Conditions of Indus River Basin

Current coping strategies reveal a complex interplay between traditional engineering solutions
and emerging sustainable approaches. While the government continues to invest in dams and
flood control infrastructure—spending PKR 5.7 billion on repairs following the 2022 floods—experts
increasingly advocate for nature-based solutions. These include establishing natural inundation
zones and supporting programs like Pakistan’s Ten Billion Tree Tsunami, which recognize the
river's natural dynamics rather than attempting to control them.

The path forward requires a multi-faceted approach. International support must focus on
developing early warning systems, transitioning away from water-intensive agriculture, and
building capacity in water governance.

6.1.6 Beyond Environmental Impact: Climate Change and the Social Fabric of Rural
Nigeria

In the heart of Nigeria’s Anambra State, the Omor community stands as a stark testament to
climate change's ripple effects on society. Far beyond environmental impacts, this community
exemplifies how shifting weather patterns can unravel the social fabric of traditional societies,
transforming resource management challenges into complex socio-economic conflicts. The
research case study reveals the cascading effects of climate crises which include unpredictable
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Figure 16. Aftermath of resource conflicts years after the incident in Omor, Anambra State Nigeria.

rainfall patterns and prolonged droughts — significantly diminished water availability and agri-
cultural productivity, influencing intense competition for dwindling resources. This scarcity has
particularly exacerbated tensions between farming communities and pastoral herders, leading
to violent confrontations resulting in substantial loss of life and property. Historical resource
disputes further complicate these contemporary climate-driven conflicts.

Climate migration emerges as a critical amplifying factor in this dynamic. As environmental
conditions deteriorate, forced displacement creates new pressure points in neighboring regions,
stretching already limited resources and social cohesion. This migration pattern has created
a ripple effect of inter-community tensions, extending beyond the traditional farmer-herder
paradigm to encompass broader social relationships.

The Omor community has demonstrated remarkable resilience through locally initiated
adaptation strategies such as establishing informal conflict resolution mechanisms, imple-
menting water conservation measures, and adopting climate-resilient agricultural practices.
However, while temporary security measures provide short-term stability, the absence of
sustained governmental support highlights a critical gap in institutional response. Hence, this
case study emphasizes the urgent need for comprehensive intervention strategies. Key recom-
mendationsinclude: establishing formal conflictresolution frameworks,implementingintegrated
water and land management systems, developing community-centered climate adaptation
plans, leveraging international loss and damage funding for technological advancement, and
considering climate reparations from high-emission nations. Without targeted intervention
and support, communities like Omor face an escalating cycle of environmental degradation,
economic hardship, and social instability.

6.2 Coping strategies and adaptation responses of the study areas

The following part analyzes the adaptation tactics utilized in Liberia, Mozambique, Nigeria, Sudan,
and Uganda, with an emphasis on locally driven and community-based strategies that comply
with each country’s specific vulnerabilities and context.

Sustainable agriculture, ecosystem restoration, and coastal resilience are the main areas of
community-based adaptation in Liberia. In a study, local people were found to have utilized
agroforestry practices and various farming systems to improve food security and adapt to



changing climatic circumstances?”’. Mangrove restoration initiatives and the creation of marine
protected zones run by the community have strengthened coastal resilience and improved
sustainable fisheries?%.

Community-based adaptation techniques have been essential in Mozambique's response to
the effects of climate change. Local governments have put into place policies including building
flood-resistant homes, setting up early warning systems, and encouraging climate-smart
agricultural practices, according to Archer?®. Furthermore, research by Sitoe?° revealed that
sustainable fishing methods and community-led initiatives for mangrove restoration had
improved coastal resilience and supported livelihoods in coastal communities in Mozambique.

Initiatives geared toward sustainable agriculture, resource management, and climate-resilient
livelihoods are part of Nigeria’'s commmunity-level adaptation efforts. Adetunji and Ajayi®" claim
that smallholder farmers have adopted climate-smart agriculture practices including agro-
forestry and conservation farming to increase productivity and cope with changing climatic
conditions. Community-based forest management and reforestation initiatives have been put
in place to maintain ecosystems and boost climate resilience; examples of these initiatives can
e found in many places along the Atlantic?

Several community-based adaptation strategies have been developed in Sudan. The control of
water in agricultural techniques has been a major success. According to Abdelhay??, Indigenous
tribes have used water-harvesting methods to deal with water scarcity, such as creating small
reservoirs and drilling wells. Agricultural methods like enhanced irrigation infrastructure and the
planting of drought-resistant crops have also been developed to increase food security and
resistance to changing climate conditions+.

Community-driven adaptation strategies in Uganda try to concentrate on disaster risk reduction,
water management, and agriculture. Smallholder farmers have adopted climate-resilient ag-
ricultural techniques such as the use of drought-tolerant crop varieties and effective irrigation
systems?®. Community-led water management projects have also improved access to clean
water and increased resistance to droughts, examples include rainwater collection and the
development of water storage facilities?®.

The comparative analysis of adaptation strategies used in Liberia, Mozambique, Nigeria, Sudan,
and Uganda demonstrates the variety of approaches taken by local communities to deal with
the impacts of climate change. Community-based adaptation methods that are specially
tailored to each local setting are crucial to improving resilience, guaranteeing food security,
and protecting livelihoods in Sub-Saharan Africa.
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7.0 DISTINCTION BETWEEN CLIMATE
CHANGE-INDUCED LOSS AND DAMAGE
AND ADAPTATION CAPACITY

Adaptation capacity and climate change-induced L&D play key roles in understanding and
addressing the effects of climate change. Table 2 below highlights the differences between the
two concepts in terms of response timing, scale and scope of impact, financial mechanism and
resources, and governance and measurement approaches.

Table 2: Differences Between Loss and Damage and Adaptation Capacity

Loss and Damage Adaptation Capacity

Loss and Damage refers to the consequences that
persist after unsuccessful attempts for climate
adaptation or when extreme weather events such
as floods, droughts, and rising sea levels overwhelm
a system'’s or community’s capacity for response.
L&D are the adverse effects of climate change
that cannot be adequately managed only through
adaptation efforts?”. It encompasses severe, ir-
reversible impacts that exceed adaptation limits.
Economic illustration of L&D includes damage

to infrastructure, such as roads, buildings, and
power grids, and financial losses in agriculture,
and tourism)?8. Examples of non-economic losses

include community uprooting, ecosystem deteriora-

Adaptation Capacity refers to a system, group,

or society’s ability to adjust to and deal with

the effects of climate change?®®. This requires
implementing strategies and plans to increase
resilience and decrease vulnerability in the face of
changing climatic circumstances such as putting
early warning systems into place to improve
preparedness, addressing changing precipitation
patterns with better water management practices,
incorporating climate considerations into land-use
planning to lessen exposure to climate risks,
diversifying livelihoods to lessen reliance on cli-
mate-sensitive sectors, and creating climate-resil-

ient infrastructure?? 222223,

tion, and cultural heritage destruction?®.
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L&D focuses on managing and compensating for
climate impacts that have already occurred or are
unavoidable, such as the destruction from extreme
weather events or permanent loss of territorial land.
It requires specific mechanisms for assessment,
compensation, and support after climate disasters
strike. The concept emphasizes justice and ac-
countability, often involving complex international
negotiations about responsibility and compensation

for climate-induced losses.

L&D requires dedicated funds for compensation
and recovery after impacts occur. It often involves
complex international funding arrangements such
as the United Nations Framework Convention on
Climate Change (UNFCCC), the Warsaw Interna-
tional Mechanism for Loss and Damage, or newly

emerging loss and damage funds.

L&D requires the creation of specific legal
frameworks for liability and compensation,

with detailed methods for assessing, verifying,

and calculating damages (both economic

and non-economic losses) after they occur

and ensuring fair compensation for affected
communities. For example, countries that have
contributed significantly to global greenhouse gas
emissions might be held accountable to provide
financial support to countries that suffer the most

from climate impacts.

Adaptation Capacity, in contrast, is about building
future preparedness and the ability to adjust to
potential climate impacts before they happen. It
involves developing skills, knowledge infrastructure,
and systems that help communities and nations
prepare for and respond to climate change. These
include improving early warning systems, developing
drought-resistant agriculture, or building flood
defenses. The focus is on prevention and preparation

rather than recovery and compensation.

Adaptation focuses on investment in preventive
measures and system improvements beforehand.
Adaptation funding can work through existing
development channels. For example, the Green
Climate Fund, or bilateral aid programs, supports
initiatives like building flood defenses, enhancing
agricultural resilience, or improving water

management systems

Adaptation works within existing development
frameworks, measuring potential and progress

in building resilience before climate impacts hit.
Instead of responding to losses, adaption capacity
works to prevent or minimize those losses by
making societies more resilient to climate risks.
Legal frameworks for adaptation are often about
promoting climate-resilient policies, infrastructure,

and technology transfer.
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8.0 RECOMMENDATIONS

The recommendations provided in this section aim to address unique L&D concerns experienced
by the study areas which include Liberia, Nigeria, Mozambique, Sudan and Uganda as a result
of climate change-induced disaster as well as building resilience and strengthening coping
capacity of the study areas.

LIBERIA

1.

Sector-specific climate change adaptation policy: Develop, implement, and enforce a com-
prehensive national policy that includes climate adaptation measures across sectors, par-
ticularly in health, agriculture, and infrastructure, while involving local communities in the
planning process. This could include carrying out a comprehensive vulnerability assessment
across key sectors, developing tailored adaptation strategies thatintegrate climate resilience
measures into sectoral policies and plans, and focusing on strengthening sector-specific
capacities, such as promoting climate-smart agriculture, building climate-resilient infra-
structure, and improving health systems’ preparedness, to ensure a holistic, coordinated
approach to building community resilience.

Comprehensive climate-smart forest management program: Integrate forest conservation
with sustainable livelihood opportunities, recognizing the dual role of forests as both a shield
against climate impacts and a vital economic resource for local communities. The program
must establish a robust governance structure that incentivizes forest conservation through
eco-tourism, sustainable forestry practices, and carbon credit initiatives while strengthening
land tenure rights for indigenous communities that host 43% of the Upper Guinean rainforest.
Implementation should include a benefit-sharing mechanism from REDD+ initiatives and a
robust monitoring system using both satellite technology and community-based surveil-
lance, ensuring forest-dependent communities receive tangible rewards for their conserva-
tion efforts while enabling rapid response to deforestation threats.

National loss and damage fund: Establish a fund with dedicated financing mechanisms to
support the rapid recovery and rehabilitation of communities affected by climate disasters,
with a particular focus on informal settlements and rural communities.

Coastal protection infrastructure: Invest in coastal protection infrastructure, recognising the
government has tried to implement measures to reduce flood risks and coastal erosion,
such as building revetment walls around the worst-affected areas. Yet there remains a need
to invest in building more and upgrading existing coastal defenses, such as seawalls and
mangroves, to protect vulnerable communities from rising sea levels and coastal erosion.

Adoption of climate-smart agriculture practices: Promote training programs for farmers on
climate-resilient agricultural practices, such as crop diversification, agroforestry, planting
improved seeds, and improved irrigation techniques, to reduce vulnerability to climate
impacts.

Early warning systems: Establish and improve meteorological services and early warning
systems for extreme weather events, ensuring that communities receive timely information to
prepare and respond effectively. This should be particularly focused on protecting Monrovia
and other coastal settlements from sea-level rise and storm surges. This should include
mangrove restoration and coastal defense structures.



1.

MOZAMBIQUE

Disaster risk reduction frameworks: Create and implement a national disaster risk reduction
Policy and strategy that integrates climate change adaptation into local development plans,
focusing on capacity building at the community level. This can be achieved by strengthening
early warning systems, improving data collection and risk analysis capabilities, and integrating
disaster risk reduction strategies into national development plans and sectoral policies. Ad-
ditionally, the government should invest in building the capacity of local communities and
institutions to prepare for, respond to, and recover from climate-related hazards, while also
establishing robust mechanisms for assessing and addressing the non-economic losses
experienced by vulnerable populations.

Comprehensive flood management policy: Draft and implement a policy that includes both
structural (flood protection infrastructure) and non-structural measures (land-use planning,
watershed management), especially for the Zambezi and Limpopo River basins.

Sustainable fisheries management: Implement policies to protect marine ecosystems,
promote sustainable fishing practices to support livelihoods, and ensure food security in
coastal communities vulnerable to climate change.

Climate-resilient infrastructure: Prioritize the construction of climate-resilient infrastructure,
including roads, bridges, and health facilities, ensuring they can withstand extreme weather
events and support disaster recovery efforts.

Renewable energy investment: Increase investment in renewable energy projects, such as
solar and wind, to provide sustainable energy solutions, reduce reliance on fossil fuels, and
enhance resilience to climate impacts.

Dedicated climate migration support program: Introduce a holistic program to assist
communities in low-lying areas and flood-prone regions with planned relocation, including
the provision of alternative livelihoods and social support services.
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NIGERIA

1.

Climate adaptation and resilience fund: Introduce a fund to be used for four financing projects
aimed at reducing vulnerability to climate change impacts. The fund could be focused
on building climate-resilient infrastructure, such as flood defenses, improved irrigation
systems, and enhanced disaster preparedness through early warning systems. Addition-
ally, it would support sustainable land use practices and reforestation efforts to mitigate
the effects of desertification and coastal erosion. The fund could be sourced from national
budget allocations, international climate finance, and partnerships with private entities. This
dedicated fund would ensure that long-term investments are made in critical areas that
strengthen Nigeria’'s ability to adapt to climate challenges, reducing the severity of loss and
damage in the future.

Climate insurance policy: Develop a policy that supports a national climate insurance
program focusing on agricultural losses, for example in the northern regions, where desertifi-
cation and irregular rainfall patterns are threatening food security. The policy should also be
aimed at providing financial protection to vulnerable communities, especially smallholder
farmers and coastal populations, who are disproportionately affected by climate-induced
events like floods, droughts, and storms. This policy would compensate those impacted by
extreme weather, allowing for quicker recovery and reducing the economic burden on the
government and affected communities. The insurance scheme could be supported through
a mix of public funds, international climate finance, and private sector participation. By
shifting some of the financial risks from individuals and the government to the insurance
mechanism, Nigeria would enhance resilience and better manage the economic conse-
quences of climate-induced loss and damage.

Climate migration management policy: Create a policy and comprehensive implemen-
tation framework to manage climate-induced displacement and migration within Nigeria.
This should include policies for planned relocation of vulnerable communities, integration
support for climate migrants in host areas, and programs to build resilience in high-risk
zones to reduce forced displacement.

National loss and damage fund: Create a dedicated financial mechanism to support
communities affected by climate-related losses and damages. This fund could be financed
through a combination of government allocations, international climate finance, and
private sector contributions. It would provide rapid response funding for immediate relief
and long-term support for recovery and adaptation.

Comprehensive early warning system: Domesticate a nationwide early warning system by
integrating local climate data, local knowledge, and advanced forecast technologies. This
system should provide timely, actionable information to communities at risk of climate-re-
lated hazards and enable proactive measures to minimize losses and damages.

Climate-resilient agriculture programs: Scale successful programs that support farmers in
adopting climate-resilient agricultural practices. This could include drought-resistant crop
varieties, promoting water-efficient irrigation techniques, and providing insurance schemes
to protect against crop failures due to extreme weather events.

Urban resilience plans: Enforce plans to enable major cities, particularly Lagos, to address
flooding, coastal erosion, and infrastructure damage, including improved drainage systems
and climate-resilient building codes, already existing urban planning policies

Community policy for enhancing flood resilience and related climate-induced impacts:
Initiate bottom-up strategies for building the climate resilience of local communities,
encouraging and supporting Indigenous solutions and local knowledge in solving contextual
climate vulnerabilities, with a focus on locally-led adaptation.



SUDAN

National climate loss and damage response mechanism: Prioritize rapid financial compen-
sation and rehabilitation support for communities affected by drought-induced crop failures,
floods, and extreme heat events, particularly in vulnerable regions along the Nile Basin and
rain-fed agricultural zones. The framework must create a dedicated Loss and Damage
Fund supported by both national budget allocations and international climate finance, with
transparent mechanisms for damage assessment, claim processing, and direct disburse-
ment to affected households, including special provisions for women-headed households
and displaced communities. The policy should mandate the establishment of a Climate Loss
and Damage Monitoring and Verification System that combines satellite data, ground-level
assessments, and community reporting to track, document, and validate climate-induced
losses while building institutional capacity for evidence-based compensation and adaptation
planning.

. Loss and damage risk transfer policy: Establish a nationwide parametric insurance scheme,
providing automatic payouts when predetermined climate thresholds (such as rainfall
levels, temperature extremes, or river flow rates) are breached, with subsidized premiums for
vulnerable farmers and pastoralists, mandatory coverage for large agricultural enterprises,
and innovative financing mechanisms including Islamic insurance (Takaful) to ensure cultural
acceptability and wider adoption. This policy would specifically protect against losses from
prolonged droughts, flash floods, and extreme heat events while creating a sustainable
financial buffer against climate shocks.

. Integrated water resource management: Develop a comprehensive water management
strategy focusing on the Nile River basin. This could include improving irrigation efficiency,
implementing water harvesting techniques, and establishing transboundary water-sharing
agreements. Given Sudan’s vulnerability to both floods and droughts, this strategy should
also incorporate flood control measures and drought mitigation plans.

. Pastoral resilience programs: Create programs specifically designed to support nomadic
and semi-nomadic pastoralist communities, which are particularly vulnerable to climate
change impacts. This includes establishing climate-informed migration corridors, developing
drought-resistant grazing lands, and providing mobile veterinary services to maintain livestock
health in changing climatic conditions.

. Climate-resilient food security system: Develop a national food security system addressing
climate-related crop failures and shortages. This could include creating strategic grain
reserves, promoting drought-resistant crops like sorghum and millet, and establishing com-
mMunity-based food banks in vulnerable regions, particularly in Darfur and other conflict-af-
fected areas.

. Conflict-sensitive climate adaptation measures: Develop climate adaptation measures that
are sensitive to conflict dynamics, given Sudan’s history of conflict, often exacerbated by
resource scarcity. This could include communities-based natural resource management
programes, initiatives to promote equitable access to land and water resources, and conflict
resolution mechanisms for climate-related disputes, particularly in areas like Darfur where
climate change intersects with existing tensions.
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UGANDA

1.

Comprehensive climate loss and damage compensation policy: stablish clear protocols for
assessing, documenting, and compensating both economic and non-economic losses from
climate disasters, with particular focus on landslides in the Mt. Elgon region, floods in low-lying
areas, and agricultural losses in the cattle corridor. The policy must create an automated
rapid response mechanism that combines mobile money transfers with traditional relief
systems to ensure swift financial support reaches affected communities within 72 hours of a
verified climate disaster, supported by a robust verification system and community-based
damage assessment teams. The framework should establish a multi-tier support system
that addresses immediate relief needs while providing longer-term rehabilitation support,
including livelihood restoration programs, climate-resilient housing reconstruction, and psy-
chological support services for communities experiencing loss of cultural heritage and dis-
placement.

Localized climate loss and damage support system: Decentralize response mechanisms
to district and sub-county levels, empowering local governments to maintain emergency
response funds, conduct rapid damage assessments, and provide immediate compensation
through established community structures like savings groups and farmers’ cooperatives,
while integrating traditional knowledge systems and local coping strategies into formal loss
and damage response protocols. The policy should include mandatory allocation of district
development funds for loss and damage response, complemented by national matching
grants and community-bbased early action protocols

Institutional policy framework on climate change impact assessment, such as floods, at all
levels: Strengthen the institutional policy framework on catastrophe assessment by having
the Ugandan government focus on enhancing coordination and collaboration across
national, regional, and local authorities responsible for disaster management. This includes
providing adequate funding and resources to build the capacity of government agencies
and community stakeholders, as well as integrating disaster risk reduction and climate
change adaptation strategies into development plans at all levels. Updating legal and policy
frameworks to ensure clarity, enforceability, and community engagement is crucial, while si-
multaneously promoting knowledge-sharing platforms and strengthening partnerships with
regional and international organizations to leverage expertise and resources.

Local governance and community engagement: Empower local governments and
communities to take the lead in climate adaptation planning and implementation and
ensure that interventions are tailored to local needs and vulnerabilities.

Water resource management and agroecological practices: Develop and implement
integrated water resource management strategies that consider the impacts of climate
change on water availability, ensuring equitable access for agricultural and domestic use. In
addition, the promotion of agroecology as a sustainable farming approach by emphasizing
indigenous knowledge adoption and local resources to enhance soil health, biodiversity, and
resilience to climate variability.

Social safety nets: Create more and expand existing social protection programs that provide
financial assistance and support for vulnerable populations affected by climate change
impacts, helping them recover from losses and damages. A typical example is the Expanding
Social Protection unit, which succeeded the social protection secretariat under the Ministry
of Gender, Labour, and Social Development.
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Join us herel!
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