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Foreword

Jointly contributed by UNEP, IOM, OCHA and UNU

As this report goes to print, the Horn of Africa faces
the worst drought it has seen in 60 years and a
humanitarian crisis of untold proportions. Caused by
a combination of insecurity and hunger af famine
levels in southern Somalia, the crisis has caused
massive displacement within the country and
across borders into Kenya, Yemen, Ethiopia and
Djibouti. To date, over 12 million people have been
affected.! To add to this fragic situation, it has been
reported that food insecurity in the region could
persist for several months due to below-average
rains forecasted for the end of 2011.2

Commenting on the disaster, United Nations
Secretary-General Ban Ki-Moon has warned that
“foday’s drought may e the worst in decades,
but with the effects of climate change being
increasinglly felt throughout the world, it surely will not
be the lost.”® Indeed, the Intergovermmental Panel
on Climate Change has shown that the countries
of the Sahel are likely to be particularly at risk from
changing climatic conditions, which compound
existing challenges linked to population growth,
environmental degradation, pervasive povery and
chronic instability.*

The scale of the crisis in the Horn of Africa
underscores the urgent need to better understand
climate frends in the wider region and to identify
areas where populations are most at risk from
climate-related factors. This is essential in order
fo design more effective responses, including
adaptation measures that take into account the
potential knock-on effects of changing climatic
conditions on issues already affecting the region,
such as food insecurity, displacement and conflict.

Based on a unique mapping process analyzing
frends in tfemperature, rainfall, drought and flooding

in the region over the last 40 years, this report
provides a timely and important contribution to
policy-makers and practitioners seeking to ground
adaptation policies and investments in a sound
understanding of the nature and scale of historical
climate trends in the Sahel, as well as theirimpacts
on livelihoods. The report further examines how
these changes in climate exacerbate existing
vulnerabilities and may become new drivers for
conflict or forced migration.

This study was developed by the UN Environment
Programme (UNEP), in close cooperation with the
International Organization for Migration (IOM), the UN
office for the Coordination of Humanitarian Affairs
(OCHA) and the United Nations University (UNU).
Equally central to this project was the collaboration
with regional partners, in particular the Permanent
Interstate Committee for Drought Control in the
Sahel (CILSS), which provided invaluable inputs,
perspectives and support, and determined the
geographical scope of the study.

Although further field research on the potential
impacts of climate change on migration and
conflict dynamics in the Sahel is still urgently
needed, this report is a first important step in calling
attention to the risks and catalyzing action to
address the vulnerabilities. We invite all national and
regional counterparts — as well as the international
community — to engage with us in addressing
these major challenges. As Jan Egeland, former
Special Advisor to the UN Secretary-General for
Conflict Prevention and Resolution already noted
in May 2008 when visiting the region, “the effects
already speak for themselves,”s therefore the time
fo act is now.

) UNITED HATIONS
& UNNIRSITY

UNU-EHS

PR L )
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Preface

by the Permanent Interstate Committee for Drought Control in the Sahel (CILSS)

Climate hazards are a real concermn for Sahelian
people due to their adverse socio-economic and
environmental impacts. In the Sahel, 80 per cent
of the population depends on natural resources for
their livelihoods. Therefore, these resources play a
maijor role in the preservation of peace and social
security. Indeed, most West African economies
rely heavily on agriculture and natural resources
for a significant share of their gross domestic
product (GDP), national food needs, employment
and export revenue. Therefore, competition for
access to and control of these resources remains
a redl issue, which is at the root of the recurrent
conflicts that threaten social peace and hold back
development.

In addition to the proliferation of local conflicts, the
Sahelian region is increasingly affected by political
and social crises that degenerate into armed con-
flicts, highlighting the disruption of the ecological,
social and economic balance.

According to the Intergovernmental Panel on Cli-
mate Change (IPCC), the Sahel and West Africa
are among the most vulnerable regions to future
climate fluctuation. The Sahel also faces substantial
population growth (at an average of 3 per cent
per year), leading to a severe and continuing
degradation of natural resources, thus increasing
poverty and food insecurity. Demographic projec-
fions agree on a population of 100 million people
by 2025, half of whom will live in cities.

Migration as an adaptation strategy to climate
change is not a new phenomenon in the Sahel. We
remember the significant movements of population
from the northern regions of the Sahel toward the
south and coastal countries, following the ecologi-
cal crises of the 1970s, 80s and 90s. According to
current estimates, the world will see between 25
million and 1 billion climate-related migrants by
2050. The Sahel will not be spared these population
movements imposed by climate change.

The creation of the Permanent Interstate Committee
for Drought Control in the Sahel (CILSS) in 1973 is one
of the sub-regional responses 1o this phenomenon,
which, by nature, knows no borders. The mission of
CILSS is infer alia to produce and disseminate infor-
mation, and provide training in the following areas:
food and nutritional security, combatting desertifi-
cation, and demographic and development issues.
The relationship between population, environment
and food security is an important element of this
mission. Thus, in 2000, the Sahel Institute (INSAH),
one of the specialized institutes of CILSS, published
an atlas on migration and environment, which
demonstrates the relationship between migration
and certain environmental indicators, such as land
degradation and the length of the rainy season.

Guided by the UN Framework Convention on Cli-
mate Change, the Sahelian sub-region and West
Africa are now organizing themselves to better
manage the impacts of climate change, with the
support of the sub-regional institutions. It is within this
framework that a Sub-regional Action Programme
fo reduce vulnerability to climate change in West
Africa was developed by ECOWAS, in close col-
laboration with CILSS, ACMAD, WAEMU and ECA WA.

The present joint report is also a model of coop-
eration between infernational organizations and
Southern organizations. This cooperation between
the international community and CILSS represents
a milestone in taking large-scale action jointly — in
particular the production of scientific knowledge
that will lead to a better understanding of climate
change impacts on migration and conflict in this
very fragile Sahelian region — for the benefit of
populations.

The relationship between climate change, migra-
fion and conflict remains complex. Indeed, it is
not easy to establish direct links between climate
change impacts, natural resource degradation
and the political, economic and social factors that

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 5



influence the decision to migrate. However, with
climate change threatening the integrity of ecosys-
tems that are already made vulnerable by a rapidly
growing population, it is evident that this situation
will exacerbate competition over natural resources
and trigger movements of people and conflicts. In
order to mitigate competition, a regional charter
on rural land is being developed at CILSS to take
into account the mobility of people and the cross-
border nature of certain natural resources such as
land, water and forests.

Moreover, considering future climate change sce-
narios and their potential implications on human
security, it was necessary to attempt to analyze
the impacts of climate change on migration and
conflict in order to take efficient counter-action. This

is the merit of this publication, which is intended
not only as a guide for awareness-raising and a
tool to support decision-making at all levels, but
also to inform and improve adaptation strategies
in the Sahel.

Prof. Alhousseini BRETAUDEAU
CILSS Executive Secretary

n‘-lﬁ“
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Executive Summary

“*Competition between communities and countries
for scarce resources, especially water, is increasing,
exacerbating old security dilemmas and creat-
ing new ones, while environmental refugees are
reshaping the human geography of the planet, a
frend that will only increase as deserts advance,
forests are felled and sea levels rise.” By formulat-
ing such a strong statement during the July 2011
debate on climate change and security in the
UN Security Council, UN Secretary-General Ban Ki-
moon underscored the urgent need to assess the
implications of climate change for conflicts and
environmentally induced migration.

Dubbed “ground zero” for climate change due to ifs
extreme climatic conditions and highly vulnerable
population, the Sahel has faced massive popula-
fion growth, pervasive poverty, food insecurity, and
chronic instability for decades. With a majority of the
population directly dependent on natural resources
for its livelihood, the predicted impacts of climate
change for resource availability and food security
in the region could be dramatic.

A mission undertaken to the Sahel in June 2008
by Jan Egeland, then Special Advisor to the UN
Secretary-General for Conflict Prevention and
Resolution, highlighted three main risks: (i) the threat
posed by the potential impacts of climate change
for livelihoods, in particular for livelihoods that are
dependent on natural resources, such as farming,
fishing and herding; (i) increasing migration pres-
sures due to disasters, conflicts and the associated
loss of livelihoods; and (i) escalating tension and
potential conflicts over increasingly scarce natural
resources, coupled with the availability of small
arms and light weapons.

These findings called for further research and
analysis on historical climate trends in the Sahel, in
order to understand more about how livelihoods
were being affected, what coping mechanisms
were emerging, and how these changes related to
behavioural responses such as conflict and migra-
tion. This report, which was authored by the UN Envi-
ronment Programme (UNEP) in cooperation with the
International Organization for Migration (IOM), the

Office for the Coordination of Humanitarian Affairs
(OCHA) and the United Nations University (UNU), as
well as the Permanent Interstate Committee for
Drought Control in the Sahel (CILSS), provides an
initial response to this call.

Aimed at supporting policy and decision-makers in
the Member States of the region, adaptation and
peacebuilding practitioners worldwide, as well as
ongoing intemnational climate change negaotiations,
this study has two complementary objectives: (i) to
analyze the historical climate frends in the region,
identify hotspots, and determine the potential impli-
cations for natural resource-dependent livelihoods;
and (i) to provide recommendations for improving
conflict and migration sensitivity in adaptation plan-
ning, investments and policies across the region.

The report presents the findings of a unique map-
ping process analyzing climate trends over a 24
to 36-year period in 17 countries, from the Atlantic
coast to Chad. The nine countries represented by
CILSS - Burkina Faso, Cape Verde, Chad, the Gam-
bia, Guinea-Bissau, Mali, Mauritania, Niger and Sen-
egal — determined the core geographical scope of
the study. However, given the fransboundary nature
of climate change, as well as migratory patterns
and economic frade in these countries, eight neigh-
bouring members of the Economic Commission of
West African States (ECOWAS) — Benin, Cote d'lvoire,
Ghana, Guineq, Liberia, Nigeria, Sierra Leone and
Togo — are also included in the analysis.

The maps, which were produced through a tech-
nical cooperation with the University of Salzburg's
Centre for Geoinformatics, focus on four climate
indicators based on the best available data:
precipitation (1970-2006), temperature (1970-
2006), occurrence of drought (1982-2009), and
occurrence of flooding (1985-2009). The potential
impact of projected sea-level rise in the region is
also mapped. The data is then combined to iden-
tify potential “*hotspots,” including areas where the
most extreme changes in the four individual climate
indicators have taken place, as well as areas where
the most cumulative change in these four climate
indicators has occurred. Each map includes two

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 7



additional layers showing population trends and
conflict occurrence during the same time periods.

On the basis of the research described above, this
study examines the relationship between climate
change, migration, and conflict, highlighting areas
of particular interest or where further research is
needed. In no way does it argue that climate
change acts as a single and isolated factor in
migration or conflict, nor does it attempt to show
a direct causal link between these three issues.
Climate change, migration and conflict, rather,
are interlinked through complex influencing factors
that include economic, social and political issues.

On the strength of the findings of the mapping
process and information gathered from existing
literature, case studies and field observation, as well
as an overview of existing adaptation plans in the
countries of concern, this report reaches five main
conclusions. As a result, seven principal recom-
mendations are presented to national, regional and
international policy and decision-makers, as well
as adaptation practitioners in the region. The UN
system can also address many of the issues high-
lighted in the recommendations through its special-
ized agencies and programmes. The conclusions
and recommendations are summarized below.

Conclusions

Significant changes in regional climate
frends detected, impacting livelihoods
and food security

1) The regional climate trends observed over
the last 40 years in the Sahel show that overall
temperatures have risen, droughts have been
recurrent and severe, rainfall has generally
increased, and floods have occurred more
frequently and with more intensity: There has
been a general increase in mean temperature
in the region since 1970, with half the popu-
lation in the CILSS countries experiencing an
increase of between 0.5-1°C, and 15 per cent
an increase of more than 1°C. Precipitation has
also increased in some parts of the region since
the early 1970s, although the mean seasonal
rainfall is sfill below the long-term average from
1900 to 2009. Flooding has increased in fre-
quency and severity, affecting large numbers

2)

3)

of people in the region: 54 per cent of the CILSS
population has faced five or more floods since
1985. The area has experienced recurrent and
severe drought since the 1970s, which has had
a very significant impact on livelihoods. Finally,
it is estimated that sea-level rise of up to one
metre would directly affect over three million
people in the region.

Changes in the regional climate are impacting
issues linked to the availability of natural
resources essential to livelihoods in the region,
as well as food insecurity. Along with important
social, economic and political factors, this can
lead to migration, conflict or a combination
of the two: Changes in climate most impact
livelihoods that are directly dependent on
natural resources, for example through a
decrease in agricultural yields, the gradual
unsuitability of traditional grazing grounds,
or the drying of important water bodies.
Livelihood vulnerability, however, is also linked
o many non-climate factors, such as unequal
land distribution, insecure land tenure, poorly
developed markets, existing tfrade barriers and
inadequate infrastructure. Underlying all of these
factors is the role of governance in planning and
regulating development, ensuring access to
land, providing infrastructure support to mitigate
risks from sudden-onset disasters, and promoting
livelihood diversification.

The migration and movement of people and
livestock are an integral part of ancestral
livelihood strategies in the region. However,
migration also occurs as a result of traditional
and non-traditional livelihoods no longer being
viable, due to changes in the environment:
Seasonal and circular migration can be con-
sidered as traditional adaptation strategies to
climate variability in the region, offering oppor-
tunities for frade and the exchange of ideas.
However, these traditional migration patterns are
increasingly being replaced by a more perma-
nent southward shift. In addition, the increased
frequency and severity of climate-related
disasters — such as floods and drought — could
lead to more permanent migration over time.
Urbanization, parly due to rural-urban migratory
flows, is also a defining trend in the region.

8 Livelihood Security: Climate Change, Migration and Conflict in the Sahel
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Livelihoods that depend on natural resources, such as this herder in the grasslands of Mali, are particularly
vulnerable to changes in the climate

4) The impacts of changing climatic conditions on viability of fraditional livelihoods, has also placed

the availability of natural resources, coupled
with factors such as population growth, weak
governance and land tenure challenges,
have led to increased competition over scarce
natural resources — most notably fertile land
and water — and resulted in tensions and
conflicts between communities and livelihood
groups: Northermn pastoralists, for example, have
pushed further southwards into regions used by
sedentary farmers, while increasing demand for
food has meant that farmers have expanded
cultivation info lands used primarily by pastoral-
ists. Livelihood diversification, a key response to
environmental changes that have affected the

5)

different groups in direct competition with each
other overland and water, leading to local-level
tension and conflict. Finally, changes in climatic
conditions affect food security by impacting
local food production and the availability of
staples. In combination with rising commodity
prices, food insecurity in turn increases the risk
of social unrest and conflict.

A number of adaptation policies in the region
recognize the linkages between changing
climatic conditions and behavioural responses
such as migration and conflict, but few so far
have included provisions addressing these

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 9



risks. Systematically considering these issues in
adaptation planning can reduce conflict and
migration risk, help prioritize adaptation invest-
ments and strengthen climate change adapta-
tion capacity: Neglecting the factors that can
frigger conflict and migration can result in adap-
tation policies that compound the risks posed
by the climatic conditions they aim to mitigate
and threaten development gains. Conversely,
adaptation policies that reduce livelihood vul-
nerability, promote alternatives, improve the
quality and quantity of natural resources, and
decrease resource competition can reduce
migratory pressures and minimize the threat of
conflict. Incorporating conflict and migration
sensitivities into adaptation policies can also
help prioritize the most vulnerable areas for
targeted adaptation programming and invest-
ment of adaptation funding. Finally, building
on existing capacity for conflict and migration
management, such as regional structures with
conflict prevention, migration management or
disaster risk reduction mandates, can strengthen
adaptation capacity and improve efficiency,
which is important in light of the capacity con-
straints of many countries in the region.

Recommendations

Major investments in climate change
adaptation should be used fo reduce
the risk of conflict and forced migration

1) Conduct follow-up field assessments in the
hotspots identified in this study, using a liveli-
hoods approach: Livelihoods provide a clear
stepping stone between climate change and
conflict risk, as well as between climate change
and migration. A livelihoods approach is there-
fore well suited for follow-up field assessments
that should determine how resource availability
is changing; how livelihoods and food security
are being affected; what coping strategies
or adaptation measures are being adopted;
whether competition between livelihood groups
over scarce resources is increasing, and whether
this a contributing factor in local-level conflicts or
migration decisions; and what specific technical
and financial support are needed to increase
livelihood resilience to changing climatic condi-

2)

3)

4)

fions in the region, thereby reducing conflict risk
and forced migration.

Adopt climate change adaptation policies that
are migration and conflict-sensitive: Adaptation
policies and programmes that aim fo reduce
livelihood vulnerability, promote altermnatives, and
improve the availability and access to natural
resources can mitigate the drivers of migration
and conflict and help secure development
gains. A comprehensive conflict analysis engag-
ing local communities should be conducted
before designing and implementing climate
change adaptation strategies, in order to fully
understand and integrate local and regional
conflict dynamics. In addition, the positive role of
migration should also be considered, particularly
for communities facing less advanced stages of
environmental degradation. Finally, the benefits
of climate change adaptation policies should
be carefully considered across social groups
so that they do not reinforce inequalities, for
example with regard fo ethnicity or gender.

Root national adaptation strategies in the
“green economy” and promote the creation
of “green jobs”: A green economy aims to
improve human well-being and social equity,
while significantly reducing environmental risks
and ecological scarcities. Employment oppor-
funities and enhanced food security resulting
from improved agricultural productivity based
on sustainable practices, for example, could
increase resilience to climate stressors and
reduce local tensions and forced displacement.
Adaptation policies should therefore consider
"green farming” practices, including “climate
proofing” agriculture and infegrating traditional
farming methods with resource-efficient tech-
niques. It is furthermore important to prioritize
investments that benefit the local environment
and improve ecosystem services, as it is these
services on which the poorest people rely on for
their livelihoods. New employment opportunities
should also focus on increasing the use of local
labour, thus diversifying options forincome and
reducing vulnerability fo changes in natural
resource availability.

Promote regional environmental cooperation
in addressing climate change, migration and
conflict: Issues of climate change and migra-

10 Livelihood Security: Climate Change, Migration and Conflict in the Sahel
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fion are regional in nature, and as such should
not only be managed at the national level, as is
most commonly the case today. Likewise many
cases of conflict in the region are transbound-
ary, as competition for scarce natural resources
pushes various groups beyond national borders
in search of improved livelihood conditions.
These issues should therefore increasingly be
addressed through regional cooperation,
including through regional institutions like CILSS
and ECOWAS, as well as the African Union.
UN organizations should also strengthen their
cooperation with these regional structures. In
addition, it is important that national laws and
policies on natural resources and environmen-
tal issues be harmonized across the region, in
order to avoid inconsistencies or discrepancies
between neighlbbouring countries that could lead
to increased pressure on natural resources in
areas with weaker legislation.

Strengthen preventive action, resource rights
and dispute resolution: Early action on the
environmental drivers of crises can help pre-
vent and defuse both imminent threats and
broader instability. Dispute resolution should
be promoted by building local, national and
international capacity to conduct mediation
between conflicting parties where tensions are
linked to natural resources. Traditional conflict
mediation practices should also be adapted
to the new redlities on the ground as a result of
changes taking place in the climate and local
environment. Furthermore, clarifying resource
rights and land tenure is a prerequisite for effec-
five national and local-level governance. When
doing so, national or regional authorities need
to consider potential conflicts between national
and local/traditional governance structures and,
where possible, build on existing and accepted
dispute resolution mechanisms. Follow-up 1o this
study should focus specifically on identifying the
most vulnerable and conflict-prone communi-
fies and livelihoods. As a first step, the hotspots
identified in the mapping process presented in
this report can be used to inform and prioritize
adaptation planning in the region.

Prioritize systematic data collection and early
warning systems: Systematic collection of cli-
mate data should be established and improved
throughout the region, notably through weather

/)

stations set up within the various microclimates.
Indicators should further be identified and
mechanisms established to systematically col-
lect data on small-scale and localized conflicts
in the region, capturing the various causes and
friggers. Surveys should also be conducted
directly with migrants in order to better under-
stand reasons behind the decision to migrate.
The collection of the different datasets should
preferably be mandated under one specific
regional organization, building on existing
structures within CILSS or ECOWAS, for example,
and supported by national institutions and the
international community. Finally, early warning
systems can help defuse livelihood insecurities
by providing the information required to mitigate
disaster risk, food insecurity and related conflict
and migration outcomes. Environmental and
natural resource issues should thus be included
in infernational and regional conflict early warn-
ing systems in order to support preventive action
and encourage environmental cooperation.

Use conflict and/or migration risk to prioritize
investments and build donor commitment to
long-term engagement in the Sahel: Addressing
climate change impacts on livelihoods in the
Sahel requires long-term financial commitment
and improved coordination of investments.
ldentified conflict and migration risks from cli-
mate change impacts on livelihoods and food
security can help prioritize programming and
funding in the region. Existing climate change
adaptation funding sources — such as the
UNFCCC's Green Climate Fund, the Adaptation
Fund and the Clean Development Mechanism
(CDM) - should be used to address the emerg-
ing issues highlighted in this report. The total
estimated cost of the immediate next steps
recommended in this study is approximately
USD 12 million. This includes capacity-building
for national and regional authorities in infegrating
migration and conflict sensitivities info adapta-
fion planning; establishing and maintaining
stand-by mediation capacity; establishing a
grid of weather stations; conducting ten follow-
up assessments in the hotspots identified by this
study to quantify conflict and migration pressures
from changing natural resources; and initial
resources to collect migration and conflict data
systematically and down to the local level.

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 11



1. Introduction

Building on his 2009 report on Climate Change
and its Possible Security Implications, UN Secretary-
General Ban Ki-moon declared in the Security
Councilin July 2011 that “climate change not only
exacerbates threatfs to international peace and
security;® it is a threat to intermational peace and
security.” His statement echoed those of many in
the international community who view with growing
concern the potential impacts on national security
of such phenomena as sea-level rise, extreme
weather eventfs and increasing resource scarcity.
The Security Council debate, in which 65 speakers
took the floor, marked an important shift for the
topic in interational fora — from the margins of
the environmental commmunity to the heart of the
security agenda.

In 2008, as the UN system undertook to better
understand the potential threat of climate change
for international stability, the Secretary-General
deployed his then Special Advisor on Conflict Pre-
vention and Resolution, Jan Egeland, to the Sahel,
a region dubbed “ground zero” for climate change’
due fo its extreme climatic conditions and highly
vulnerable population. Stretching 3,860 km across
the African continent, the Sahel faces numerous
wars and civil conflicts, increasing population pres-
sures, and pervasive poverty and aid dependency.

Conducted together with experts from the United
Nations Environment Programme (UNEP) and other
agencies in June 2008, Egeland’s mission high-
lighted three key areas: (i) the risks posed by the
potential impacts of climate change for livelihoods
in the Sahel, in particular for livelihoods that are
dependent on natural resources, such as farming,
fishing and herding; (i) increasing migration pres-
sures due to disasters, conflicts, and the associated
loss of livelihoods; and (iii) escalating tension and
potential conflicts over increasingly scarce natural
resources, coupled with the availability of small
arms and light weapons.®

While underscoring the need for greater invest-
ment in climate change adaptation, these findings
called for further research and analysis on historical
climate trends in the region, in order to understand

how livelihoods have been affected, what coping
mechanisms have emerged and the potential
impacts for conflict and migration. This report
answers this call.

Aimed at supporting Member States in the region, as
well as adaptation practitioners worldwide, this study
provides a timely contribution to policy-making as
adaptation financing is increasing. Mechanisms
like the newly created United Nations Framework
Convention on Climate Change (UNFCCC) Green
Fund, for example, are expected to mobilize up to
US$S 100 billion a year by 2020 to help developing
countries adapt fo the effects of climate change,
while multi-million dollar projects such as the much
publicized Great Green Wall seek to reduce poverty
by addressing severe environmental degradation
and climate change impacts across a 7,000 km
stretch of the African continent. Given the growing
number of complex humanitarian situations in the
countries at hand, the report will also be of interest
tfo practitioners working in the field of conflict
prevention, conflict resolution and peacebuilding.

This study was authored by UNEP in cooperation with
the International Organization for Migration (IOM),
the Office for the Coordination of Humanitarian
Affairs (OCHA) and the United Nations University
(UNU). The Permanent Interstate Committee for
Drought Controlin the Sahel (CILSS), which represents
the nine Sahelian countries of Burkina Faso, Cape
Verde, Chad, the Gambia, Guinea-Bissau, Mali,
Mauritania, Niger and Senegal, provided critical
technical support.” The collaboration with CILSS
determined the core geographical scope of the
study. However, given the nature of migratory
patterns and economic frade in these countries,
as well as the transboundary nature of climate
change, eight neighbouring members of the
Economic Commission of West African States
(ECOWAS), were also considered: Benin, Cote
d’lvoire, Ghana, Guineaq, Liberia, Nigeria, Sierra
Leone and Togo. As this study does not cover all the
countries of the Sahel, “the region” refers to the 17
countries identified above, as illustrated in Map 1.

12 Livelihood Security: Climate Change, Migration and Conflict in the Sahel



Map 1. Geographical area covered in this study
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1.1 Objectives and methodology
This report has two complementary objectives:

1) To analyze the historical climate frends in the
region, identify hotspots, and determine the
potential implications for natural resource-
dependent livelihoods;

2) To provide recommendations for improving
conflict and migration sensitivity in adaptation
planning, investments and policies across the
region.

The report’s findings and recommendations are
based on a unigue mapping process analyzing
climate trends over a 24 to 36-year period in the
17 countries included in the geographical scope of
the study. The maps, which were produced through
a technical cooperation with the University of Salz-
burg’s Centre for Geoinformatics, focus on four cli-
mate indicators based on the best available data:

Livelihood Security: Climate Change, Migration and Conflict in the Sahel

precipitation (1970-2006), temperature (1970-
2006), occurrence of drought (1982-2009), and
occurrence of flooding (1985-2009). The potential
impact of projected sea-level rise in the region is
also mapped. The data is then combined to iden-
fify potential *hotspots,” including areas where the
most extreme changes in the four individual climate
indicators have taken place, as well as areas where
the most cumulative change in these four climate
indicators has occurred. Each map includes two
additional layers showing population trends and
conflict occurrence during the same time periods.
Secondary sources and case studies are used o
explore the challenges that livelihoods in the region
face in relation to the climate frends observed in
the mapping process, and how these changes may
link to migration and conflict dynamics.

On the basis of the research described above, this
report examines the relationship between climate
change, migration, and conflict, highlighting areas
of particular interest or where further research is
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Figure 1. Conceptual framework
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needed. In no way does it argue that climate
change acts as a single and isolated factor in
migration or conflict, nor does it attempt to show
a direct causal link between these three issues.
Climate change, migration and conflict, rather,
are interlinked through complex influencing factors
that include economic, social, and political issues.

1.2 Conceptual framework

The conceptual framework underlying this study,
illustrated in Figure 1 above, builds on that of the
2009 report of the UN Secretary-General on Climate
Change and its Possible Security Implications, which
identifies five channels through which climate
change could affect security:

e Vulnerability: Climate change threatens food
security and human health, and increases
human exposure to extreme events.

e Development: If climate change slows down or
reverses the development process, the result-
ing increased vulnerability may undermine the
capacity of States to maintain stability.

e Coping and security: Migration, competition over
natural resources, and other coping responses
of households and communities faced with
climate-related threats could increase the risk
of domestic conflict and have international
repercussions.

e Statelessness: There are implications for rights,
security, and sovereignty of the loss of statehood
because of the disappearance of territory.

e |International conflict: The impact of climate
change on shared or un-demarcated intemna-
fional resources may affect international coop-
eration.

The first three pathways provide the most relevant
approach to conceiving of the linkages between
climate change and security in the context of
the Sahel: climate change impacts such as
temperature rise, increasing variability in rainfall,
more frequent droughts and floods and sea-
level rise risk compounding existing vulnerabilities,
leading to: (i) greater food and water insecurity,
as well as health issues and (i) changes in natural
resource availability. Both impacts could in tumn
result in competition for resources, local-level
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conflict, migration and ultimately in broader political
destabilization. Non-climate factors, however,
such as political, economic and social factors,
as well as increasing demographic pressure and
environmental degradation, also play a significant
role in influencing any result. As a consequence,
adaptation policies that are sensitive to migration
issues and conflict risk, and promote sound
govemnance of natural resources and sustainable
development, have the potential to minimize the
threats posed by climate change.

While noting that socio-economic variables play
a stronger role than the environment in friggering
conflictinthe Sahel," the the Organisation for Eco-
nomic Co-operation and Development (OECD) has
found some statistical indication of the role climate
variability may have.'? Indeed, a recent report by
the organization identifies two main “transmission
mechanisms” between climate variables and
security in the Sahel: food security and livelihoods. '
The report notes that these tfransmission mecha-
nisms are derived from two main characteristics,
namely the direct impact of climate variability on
livelihoods and food security, as well as their sensi-
fivity to sudden-onset disasters.’ The report further
notes that “the great vulnerability of the Sahelian
population to climate change is linked 1o its high
dependence on agricultural activities and absence
of alternative income eaming activities.”®

Report structure

Following this introduction, Chapter 2 provides
background on the region, including a socio-eco-
nomic profile, a brief history of conflict, population
frends, and an overview of natural resource-based
livelihoods and the use of migration as a traditional
adaptation strateqy.

The historical analysis of climate frends in the
region is presented in Chapter 3 through five
regional maps. Four of the maps show changes in
temperature, rainfall, flooding, and drought over
fime; the fifth illustrates areas that are projected
to be affected by sea-level rise. Following each of
the first four, the potential implications for livelihoods
are discussed. Two concluding synthesis maps
combine the data to identify “hotspots.” The first
shows areas where the most extrerme changes in
the four individual climate indicators have taken
place, while the second depicts those affected by

Girls seek water during the long dry season,
sometimes travelling 45 kilometers roundtrip in the
pastoral zone of Niger

the most cumulative change in these four climate
indicators.

Chapter 4 brings fogether the findings of the map-
ping process with an analysis of secondary sources
1o explore how the observed climate trends could
compound existing vulnerabilities and lead to
forced migration and conflict in the region.

Chapter 5 presents a cursory examination of existing
adaptation plans in the region and discusses the
value of considering issues related to conflict and
migration in the design of new adaptation policies
for risk reduction, prioritization of adaptation invest-
ments and action, and the strengthening of climate
change adaptation capacity.

The final chapter presents the conclusions of this
report and recommendations for improving the
infegration of conflict and migration considerations
into adaptation planning, investments and policies
across the region.

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 15
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2. Regional context

This section aims to provide the relevant back-
ground information on the region covered by this
report, including the prevailing socio-economic
conditions, environmental and climatic conditions,
natural resource-dependent livelihoods and natural
resource governance structures, as well as a histori-
cal overview of migration pattemns and conflict in
the region. This is presented in order to frame the
prevailing conditions and existing vulnerabilities
that risk being compounded by changes in the
regional climate.

2.1 Socio-economic conditions

Population

The 17 countries covered in this study are home to
a population of over 309 million, a majority of which

Map 2. Population density and dynamics
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A young boy tills the soil in Mali, where rain-fed agriculture is one of the main livelihoods despite harsh

seasonal fluctuations and erratic crop yields

in the region is an additional concem, indicating
that the population will continue to grow rapidly in
the decades to come.

Map 2 shows population density and dynamics
in the study region. Population density is based
on data from 2010, while population dynamics is
based data from 1970 to 2006 and is calculated on
the basis of the absolute population change during
this period, with areas of higher population density
undergoing greater absolute change in population
than lower density areas. A more detailed discussion
of the methodology and findings can e found in
Annex 3.

Economic conditions

The region covered in this report is characterized
by pervasive poverty and low development. Within
the CILSS countries, the average per capita gross
domestic product (GDP) in 2009 was USS 903,
ranging from US$ 350 in Niger to US$ 3,000 in Cape
Verde, with some 69 per cent of the population
earning less than US$ 2 per day. Per capita GDP
in the broader region covered by this report is USS
800.2 In 2008, remittances made up approxi-
mately five per cent of GDP in CILSS and the wider
region.?* Of the 17 countries included in this study,

only four are not classified as Least Developed
Countries (LDCs): Cape Verde, Cote d'lvoire, Ghana
and Nigeria.?®

An estimated 50 per cent of the population in the
region derives its income from agricultural activities
(mainly farming, herding and fishing). The total con-
fribution to GDP from these sectors is 28 per cent
in CILSS countries, and 32 per cent in the broader
region.? As noted above, the population is largely
rural, in particular in the CILSS countries where more
than 70 per cent of the population lives in rural
areas and relies mostly on subsistence agriculture
for its livelihood. However, given the rapid urban-
ization that has taken place in the region over the
last decades, the informal urban sector, including
small-scale merchants, artisanal craftsmen and
services — is now estimated to employ approxi-
mately 30 per cent of the working population in
the broader region.?’

Within the formal economy and in respect to foreign
investments, the mining and oil industries domi-
nate, with the manufacturing industry only playing
a very limited role.?® Based on figures from 2009,
the region as a whole experiences a trade deficit
(meaning a larger amount of goods is imported
than exported): exported goods and services

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 17
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account for 31.4 per cent of GDP, while imported
goods and services are equal to 54.9 per cent.?

2.2 Environmental and climatic
conditions

With an area of 7.4 million km2, the study region
is comprised of the transitional zone between the
arid Sahara and the tropical forest that borders
the maritime coast. Desert and semi-desert in the
northern parts of the region gradudally give way to tall
grass savannah, followed by savannah woodland,
while the southernmost and coastal parts of the
region are dominated by a semi-humid and humid
fropical climate with equatorial and tropical-zone
rainforest.*0  Although the landscape is relatively
flat, mountains in the northern reaches of the Sahel,
including in Mali, Mauritania, Niger and Chad,
reach upwards fo 3,400 m in elevation.®!

The main water basins in the region are Lake Chad
and the Niger, Senegal and Gambia Rivers. The
Niger River basin is Africa’s third largest after the
Nile and Congo, and is shared by no less than 11
countries. Major lakes in the region include Lake
Faguibine in Malli, Kainji Lake in Nigeria, Lake Voltain
Ghana and Lake Chad, which borders Chad, Nige-
ria, Niger and Cameroon. Groundwater resources
range from shallow aquifers that are refilled season-
ally to ancient sedimentary water basins, which are
non-renewable and difficult to access, reaching
depths of up to 2,000 m.3?

Both surface and groundwater are highly depen-
dent on seasonal rainfall, which is characterized by
strong variability and irregularity across the region.
With the maijority falling in only three months of the
year, between July and September, rainfall can
vary by more than 1,000 millimetres (mm) over a
north-south distance of 750 km, from the arid zones
in the north to the humid and sub-humid zones on
the coast.®*3* The desert-like climate in the far north
receives an average of only 200 mm?3® per year,
while the more humid climate in the southern part
of the Sahelian semi-arid belt receives an annual
average of some 600 mm. Halfway between these
values — at approximately 350 mm - is the limit
at which rain-fed agriculture can be practiced,?
which has shifted southward in recent years.¥” In
addition, a variation of more than 30 per cent in
the length of the rainy season can be experienced

from one year to the next.?® This cycle of dry years
and wet years is a typical feature of this climate.

Desertification and sand infrusion, finally, are a
threat in the arid northern regions, where sand
encroachment compromises the growth of seeds
and renders some production areas sterile.® Sand
intrusion from desertification also threatens major
water courses in the region, such as the Niger
River, as well as roads and other development
infrastructure.

2.3 Livelihoods: Farmers,
herders and fishermen

Despite significant seasonal fluctuations in rainfall,
erratic crop yields, poor soil, and depleted fish
stocks, farming, herding and fishing remain the
dominant livelihoods in the region. In 2008, 46
per cent of the land area of the countries cov-
ered by this study was categorized as agricultural
lond — defined as arable lands under permanent
crops and pastures — by the Food and Agriculture
Organization (FAO).*° Farming accounts for more
than 50 per cent of the part of GDP that is derived
from agricultural practices,*' closely followed by
pastoralism, which accounts for approximately 40
per cent.*?

Rain-fed agriculture is the dominant method used
by both farmers and herders at the subsistence
level, with few mechanical inputs to enhance
production, and low monetary income.*® How-
ever, rain-fed agriculture can only be practiced
in the region up to the 350 mm rain belt, which
varies between 14 and 17 degrees lafitude, from
east to west (see Map 7).% North of this fluctuating
line, farming gives way to pastoralism as the main
livelihood.

Only a small proportion of arable land in the
region*® — an estimated 5 per cent of the total land
area — is imigated.* The Markala dam, along the
Niger River in Mali, and Senegal’'s Manantali and
Diama dams, at the mouth of the Senegal River,
facilitate large-scale irrigation. 4’4 In addition, flood
recession agriculture occurs along some rivers and
lakes, allowing farmers to grow crops in the sail
moistened by the inundations of the rainy season.
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Farmers typically live in permanent settlements,
growing millet, maize, rice and sorghum, and rais-
ing domestic animals to provide supplementary
income. The main cash crops in the region are
groundnuts and cofton.*’ Herders, conversely, raise
livestock and culfivate crops along various seasonal
nomadic routes,® generally moving from northem
to southern pastoral areas during the dry season
(October to June), and back north during the wet
season.’’ Main transhumance corridors can be
seen in Map 3. With 60 million cattle and 160 mil-
lion small ruminants, the Sahel, together with West
Africq, is one of the dominating regions for livestock-
rearing on the continent, corresponding to 25 per
cent of the cafttle, 33 per cent of the sheep and
40 per cent of the goats in all sub-Saharan Africa.®?

The fishing industry employs 7 million people and
contributes up to 15 per cent to GDP in some of
the coastal countries included in this study.®® For
instance, fishery exports represent 86 per cent and
46.9 per cent of agricultural exports in Senegal and
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Mauritania respectively.® Maijor freshwater fishing
takes place along the Niger and Senegal rivers and
Lake Chad. Coastal fisheries are found along 3,500
km of coast spanning Cape Verde, the Gambia,
Guinea-Bissau, Guinea, Mauritania, and Senegal,
including the Saloum Delta. The delta generates
some USS$ 400 million in revenue annually and is
an important source of foreign investment through
negotiated fishing agreements with foreign fleets,
mainly from China, the European Union and Japan.
Fish is also a key food source across the region,
particularly for communities living near lakes, rivers,
and the coast.

Alongside farming, fishing, and herding, much of
the population also depends on the collection
of and direct access to raw natural resources for
daily subsistence, much of which come from for-
est areas. In 2010, forests accounted for 25 per
cent of the land area in CILSS countries, and 26
per cent in the broader region.%® The role of forests
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Fishing is a key sburce of income and food in the region, particularly in coast_a/ states such as Senegal, Cape

Verde and Mauritania

in contributing to livelihood security is discussed in
further detail in Box 1.

2.4 Natural resource governance

The region covered by this study is characterized
by complex natural resource governance systems
that combine customary structures with rules and
loaws inherited from the colonial era, as well as
reforms undertaken by governments during the
1980s-90s. The disconnect and overlap among
these three elements, as well as a lack of capacity
and resources to implement reform, have posed
serious challenges for the effective governance of
natural resources in the region, and contributed
to further environmental degradation, as well as
tension and local-level conflict. This is particularly
the case for land tenure, a critical issue for natural-
resource based livelihoods.

Indeed, a brief look at the history of statutory
governance systems shows that after their inde-
pendence, most countries in the region contfinued

© UN Photo/Evan Schneider
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fo manage their land through the rules and laws
inherited from the colonial era. Starting in the 1990s,
however, many States attempted to reform their
land and natural resource laws to address the fail-
ures of former policies, particularly through initiatives
of decenfralization.®’

Decentralization was seen as a way to promote
local-level development, but limited technical
capacity and insufficient financial resources at the
local level have largely prevented effective man-
agement of common property resources, such as
land.%? In addition, although enhanced participa-
tion atf the local level was one of the major goals of
decentralization, national political authorities have
often continued fo hold ultimate influencing power.
Further challenges observed by CILSS include
problems of implementation due to the fact that
many new laws lack a mechanism for application,
or are not known or followed by relevant stakehold-
ers. In many cases, both customary and statutory
systems continue to exist and overlap, leading to
confusion over land rights, ownership, and access.
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Box 1. Forest-based livelihoods

Many people in the region depend on forest
resources o supplement their main livelihood
of farming, herding or fishing. While forest-
based livelihoods are not discussed in depth
in this report, it is important to highlight the key
role that forests play in the countries at hand.

Fuelwood, including charcoal, is the main
source of energy in the region. In West Africa,
it is estimated that fuelwood makes up 85 per
cent of fotal energy consumption.®® Forests
also support livestock during the dry season
by providing woody fodder, which is high in
water content.s’

Non-wood forest products also are critical for
livelihoods and food security. According to the
FAO, dependence on forest products gener-
ally increases when agricultural production is
low, during droughts or other natural disasters.
Food products such as fruits, roots, leaves, and
bushmeat are traded and consumed at the
local level.®® Medicinal plants are also traded
in both rural and urban markets. More than
80 per cent of the population in Burkina Faso,
Ghana, Niger, and Nigeria depend on the use
of medicinal plants.®? Finally, other non-wood
forest products are increasingly being traded
at the international level, including shea butter,
ratfan and gum Arabic.®°

Finally, “hybrid” livelihoods strategies combining
farming and livestock rearing have increasingly
been adopted as a means of mitigating climate-
related uncertainties,*® undermining the traditional
complementarity and interdependency between
farmers and herders, and increasing competition
for suitable land.

Complementing initiatives for decentralization,
an increasing number of policies have formally
recognized pastoralists’ rights to key resources. For
example, in 1993, Niger adopted the Rural Code,
which stipulated that pastoralists had priority rights
fo use natural resources in designated pastoral
zones.%* Pastoral laws have also been implemented
in Guinea (1995), Mauritania (2000),%° Mali (2001)
and Burkina Faso (2003). However, while provisions
o support pastoralism are an improvement on past
policies, implementing legislation that is not sensi-
five to changes in climate and resource availability
can hinder pastoralists from effectively adapting to
the extremely unpredictable Sahelian environment.

These issues have been further compounded by
the highly sectoral approach that is generally taken
fo manage natural resources, which has resulted
in competition and confusion between differing
government institutions and failed to account for
multiple uses of the land by livelihood groups such
as agro-pastoralists.t Lastly, national land policies
and reforms have also largely failed to take into
account franslboundary or regional dimensions of
land and natural resource management, such as
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Populations across the region remain highly dependent on fuelwood for their household energy needs. In Burkina
Faso, hundreds of carts and trucks piled high with wood travel throughout the night from areas outside of the
capital Ouagadougou to reach the markets by morning
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water resources management, and the mobility of
people and their belongings, including cross-border
franshumance.

To date, this lack of effective national and local-
level natural resource governance has undermined
the development of effective responses to chang-
ing climatic conditions. Likewise, the disconnect
between customary and statutory laws and institu-
fions could further challenge the development of
sustainable adaptation policies in the region, as
discussed in more detail in chapter 5.¢7

However, a number of regional governance initia-
fives have recently been adopted that hold promise
for addressing the challenges posed by climate
change in a more coherent and harmonized way.
For example, the Africa Ministerial Conference of
Environment Ministers (AMCEN) highlighted the chal-
lenges faced by the continent as a result of climate
change in the Joint Statement resulting from its 12th
session held in 2008, while the Economic Com-

munity of West African States (ECOWAS) recently
committed fo adopting a new regional programme
of action to reduce vulnerability to climate change
in West Africa.®’ The African Union, finally, adopted
a policy framework for pastoralism in Africain 2011,
aiming to “secure, protect and improve the lives,
livelihoods and rights of African pastoralists” while
also recognizing the role such a policy could have
on consolidating peace and security.”

2.5 Migration in the region

A way of life for farmers, herders and
fishermen

Seasonal and circular migration can be considered
as fraditional positive adaptation strategies to cli-
mate variability in the region.”’2 Herders typically
graze their livestock in the North during the wet
season and move South during the dry months.”?
The Fulani ethnic group in West Africa, for example,
have long used migration and the nomadic herd-
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droughts and changes in rainfall have modified these traditional movements
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Adverse changes in the environment, such as drought, can lead to migration when natural resource-dependent
livelihoods are undermined. During the 1980’s large numbers of Chad’s rural population moved to the capital
N’Djamena in search of alternative opportunities for income

ing of cattle, goats and sheep as an adaptation
strategy against seasonal climate variability.”*7%

Some farmers and herders in the region also move
in search of short-term employment to supplement
incomes and diversify their skills.”® Seasonal labour
migration occurs, for example, from the arid parts
of Mali, Mauritania and Niger to plantations and
mines on the coast of Cote d'lvoire, Ghana, Nigeria
and Senegal. In the delta region of Mali, a third of
the rural workforce migrates each season from rural
areas to cities in search of a job. In Senegal, much
of the male farming population works in large towns
or cities during the dry season, before returmning to
the countryside for the rainy season.”’

Many fishermen in the region — both coastal and
inland — have also long used migration as an
adaptation response, moving in search of better
catches, higher market prices and seasonal work
opportunities. The labour migration of young men
from Nigeria's Jola fishing community to Dakar has
taken place since the 1950s.7® Young men leave
for months, sometimes years, hoping fo retumn with
savings eamed in cities — highlighting the difficulty
of living purely on a fishing-related income. These

remittances are a major source of income for
many poor rural families, and as such, an impor-
tfant element in their resilience to economic and
environmental shocks and stresses.””

This seasonal labour migration creates income
diversification through the transfer of funds,
knowledge and skills to recipient communities.
To encourage open borders and the free move-
ment of people and goods, ECOWAS eliminated
short-term visas through the 1979 Protocol on the
Free Mobility of Persons, Residence and Establish-
ment.8 To further develop this policy, ECOWAS
infroduced regional passports in 2000, which 9 of
the 15 member States have started issuing. The
lack of implementation by other States has been
due to financial and logistical difficulties.®'#2 While
the passport aims to facilitate the movement of
people, the challenge remains that those most
vulnerable to climate change are frequently the
most disadvantaged and least able o move. s For
instance, an IOM publication reports that in Burkina
Faso “food scarcity during drought was found to
lead to increased prices, forcing people o spend
more money on their basic needs rather than on
long-distance migration.”84
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Migration is largely regional in nature — generally
along a north-south axis — rather then from the
region to other parts of the world. Indeed, there is
a strong relationship between coastal West African
countries and Sahelian countries, as fraditional
franshumance routes cover the whole West African
region. Over two-thirds of emigrants from Burkina
Faso, Ghana, Guinea, Mali, Mauritania, and Niger
remain within West and Central Africa.®® For exam-
ple, prior to the post-election violence in 2010, there
were nearly four million Burkinalbbe and three million
Malian migrants in Cote d'lvoire.

Map 4 shows the main migration tfrends in the region
for the period 2000 to 2002. This data is the latest
available, highlighting how poorly documented
migration dynamics in the region are. During the
time the data was collected, Cote d'lvoire was a
destination country while Mali and Nigeria were
major source countries. These movements, par-
ficularly when observed over a short time frame,
are often tied to political and economic situa-
tions within the country or region. Cote d'lvoire, for

example, attracted many immigrants due to its
strong economy. This situation changed drastically
when the post-election violence erupted in 2010.
Annex 4 provides greater detail on the migration
data used in Map 4.

Climate and environmentally induced
migration

For the reasons discussed above, it is difficult o
isolate the role of climate change from socio-
economic maotives in the assessment of migration
decisions.® The working definition of “environmen-
fal migrants” used by IOM is useful in framing the
parameters: environmental migrants are “persons
or groups of persons who, for compelling reasons of
sudden or progressive change in the environment
that adversely affects their lives or living condi-
tions, are obliged to leave their habitual homes,
or choose to do so, either femporarily or perma-
nently, and who move either within their country or
abroad.”®’

Map 4. Major migration flows in the region (2000-2002)
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Conflicts in the region have resulted in large numbers of refugees and internally displaced persons (IDPs). At
mid-2011, for example, there were over 130,000 IDPs in 38 camps in Eastern Chad, due to intermittent conflict

in the country since 1965

This broad definition encompasses different forms
of migration, from traditional adaptation to chang-
ing environmental conditions, to forced migration
as livelihood groups fail to adapt. Research con-
ducted by EACH-FOR, a project of the European
Commission, identified and investigated links
between migration and environmental change.
Case studies were completed in 23 countries
around the world, involving empirical research con-
ducted with individuals and communities who were
migrating, or may migrate, due in part o environ-
mental reasons. Among the project’s findings was
that *migration occurs when livelihoods cannot be
maintained, especially when agriculture or herding
is severely affected by environmental degradation
or extreme events, "%

2.6 Conflict in the region

Since the start of decolonization, the region has
experienced a significant number of conflicts,
including large-scale interstate wars, civil wars and
localized fighting. In the CILSS countries, Burkina
Faso and Mali fought a protracted interstate war
(The Agacher Strip War) in 1974 and 1985, primar-

ily over land thought to contain substantial natural
resources, such as natural gas and minerals. Other
countries have experienced internal conflict, inclua-
ing Chad (infermittently since 1965), Guinea-Bissau
(1998-1999) and Senegal (ongoing since 1990).
Military coups have also taken place in Chad,
Guinea-Bissau, Mauritania, Niger and Senegal. In
the ECOWAS countries, there have been civil wars
in Cote d'lvoire (2002-2007), Liberia (1989-1996
and 1999-2003) and Sierra Leone (1991-2002), and
the movement of rebels into non-civil war States
has destabilized regional security. More recently,
the political crisis following the 2010 elections in
Céte d'Ivoire led to several months of unrest and
violence.

Factors contributing to the large number of conflicts
in the region over the last decades have included
historical tensions between ethno-linguistic groups
and the legacy of colonial power, poor gover-
nance, marginalization of various social groups and
corruption. The proliferation of guns and non-state
militaries has also played an important role, despite
the 2006 ECOWAS Convention that formally bans
the sale of small arms and light weapons.®
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Map 5. Conflict occurrences
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Map 5 identifies the location of conflicts in the
region for the period 1946 to 2005. This map uses
the Peace Research Institute Oslo (PRIO) and the
Centre for the Study of Civil War (CSCW) “conflict site”
database, drawing on the Uppsala Conflict Data
Project. The Data Project defines armed conflict
as “a contested incompatibility that results in at
least 25 battle-related deaths.” Conflict zones are
established based on coordinates for the location
of the conflict, and a radius of area that estimates
the extent of the conflict.

A limitation of this map, however, is its exclusion of
small-scale localized conflicts that occur between
and among livelihood groups, which are of particu-
lar interest to this study. Indeed, these small-scale
conflicts are often the first fo occur in relation to
changes in environmental factors sustaining liveli-
hoods. Detailed data on small-scale conflicts in
the region has not been systematically collected
to date, though efforts are now being made to
compile these incidents. The Social Conflict in Africa

u T T T
50E 10°0E 15°0E 200

Database produced by the Robert S. Strauss Center
for Interational Security and Law?”® has compiled
a list of social conflicts that have occurred in Africa
since 1990. This data has been generated by gath-
ering Associated Press and Agence France Presse
news wires on events such as strikes, protests, riots,
and outbreak of violence. The database further
specifies topics of unrest, including food, water
and environmental degradation. While this project
has begun the process of systematically collecting
information on social conflicts, it is currently limited
o those tensions that receive international media
attention. As such, this database is not necessarily a
comprehensive listing of small-scale social conflicts
and tensions relating fo natural resources.

Small-scale conflicts among individuals and
groups who depend on natural resources for their
livelihoods are a consequence of several factors
that relate to access, contfrol and ownership of
land and natural resources. These factors include:
unclear land tenure systems, demographic growth,
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successive droughts, greater rain variability, and the
ill-adapted responses by governments and societ-
ies to these changes.”’ Land issues, in particular,
are a central concern for communities, states and
international institutions. In many of the countries
discussed in this report, land ownership is synony-
mous with uncertainty.”?> Additionally, cross-border
migration is a source of tension between transhu-
mant livestock breeders and inhabitants in pastoral
areas.” These conflicts remain a threat to social
peace and impede development in the region.

2.7 Livelihood vulnerability

The vulnerability of herders, farmers and fishermen
to the impacts of climate change stems from a
range of climate and non-climate factors, resil-
ience and capacity for preparedness at the local,
national, and regional levels. This report focuses
on four specific indicators of climate change:

" -

In the Sahel, women often travel great distances daily to collect water from scarce sources such as seasonal

slow-onset changes in temperature, rainfall and
drought, and occurrences of sudden-onset and
extreme flood events. In addition, this report looks at
the potential impact of sea-level rise in the region.
These changes in climate can act as threat multi-
pliers to a number of existing vulnerabilities faced
by these three types of livelihoods.?*

First, however, it is important to note that the region
has long been subject to considerable climate
variability unrelated to anthropogenic climate
change. As discussed in section 2.2, rainfall varies
sharply across the region, with differences of more
than 1,000 mm over a north-south distance of
750 km.?® There can also be a variation of more
than 30 per cent in the length of the rainy season
from one year to the next.? Specific livelihood
strategies have developed in the region in response
o this variability.

© UN Photo/Jeffrey Foxx

waterholes. Changes in climate affect the availability of natural resources and increase vulnerabilities, such as

food and water insecurity
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Box 2. The role of non-climate factors in migration and conflict

Migration and conflict are most often the result of a broad range of complex issues. Changes in
climate, and their effects on natural resources, are just one such factor. A combination of economic,
social and political factors contributes to any decision to migrate and similarly influences conflict-
related outcomes.

Migration: ECconomic opportunities have long been recognized as an important contributor to migra-
fion. Cities are often the location for job prospects, and along with other social factors, contribute to
a “pull factor” influencing migration decisions. These social factors include access to health care,
education and greater infrastructure. Other external factors can also have a significant influence.
In the case of coastal fisheries, the existence of international fishing fleets has strongly affected the
local population’s catch. It has been estimated that Guineq, Liberia and Sierra Leone are losing
approximately USS140 million per year to illegal fishing by foreign vessels.'® This loss translates into
depleted fish stocks and a direct economic loss for fishermen, as well as an impact on food and
nutritional security for much of the population that depends on fish as their main source of protein.
Likewise, dam construction has affected freshwater fisheries, with a 90 percent drop between the
1970s and the early 2000s in the Senegal River Valley, following the construction of the Manatali and
Diama dams.'®" On the other hand, political instability and weak governance can e “push factors.”
Current conflicts in North and West Aftica provide a timely illustration of the role that politics play in
contributing to the movement of people. Indeed, due to the 2011 conflict in Libya, over 190,000
West African nationals left the country, with 121,000 crossing over the border infto Chad and Niger.'
In Cote d'Ivoire, the 2010 post-election crisis led to the displacement of hundreds of thousands of
people, including some 150,000 Ivorian refugees in neighbouring Liberia.’® Additionally, local and
national governance influence migration decisions. For example, changes in land tenure systems
or restricting access fo resources can affect livelihood security, with migration being used as a cop-
ing mechanism.

Conflict: Natural resources are rarely, if ever, the sole cause of conflict. Rather, availability and
access to natural resources can contfribute to friggering conflict in already tense situations. Eco-
nomic disparity between the affluent and poor, weak state institutions and capacity and cultural or
efhnic marginalization by one group over another can all contribute fo the risk of conflict.'% Further,
the lack of dispute resolution mechanisms for small-scale conflict also blocks the ability for such
disagreements to be addressed.

Changes in climate, such as greater rainfall vari-
ability or rising femperatures, affect the availability of
natural resources and increase vulnerabilities, such
as food and water security. Other effects include
negative health impacts due to malnutrition and
favourable conditions for disease transmission.®”
Further, ineffective governance compounds these
challenges through vague or contradictory land
policies and poor natural resources management
capacity. This may in turn contribute to environmen-
tal degradation.?®

Of course, non-climate change-related factors also
play a critical role. Political, economic and social
factors are all paramount in understanding vulner-

abilities. Box 2 provides a brief overview of how these
factors interact with conflict and migration. Underly-
ing all of these factors is the role of governance in
planning and regulating development, ensuring
access to land, providing infrastructure support
fo mitigate risks from sudden onset disasters and
promoting livelihood diversification.

Livelihoods in the region have long adapted to high
rates of climate variability, using migration as an
effective coping mechanism. In some instances,
however, climate variability has led to conflict due
to limited resource availability and access. The
following section analyzes changes in climatic
conditions over the last 20 to 40 years in the region.
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3. Mapping historical climate trends in the Sahel

The objective of this chapter is to analyze historical
climate frends in the region, identify hotspots, and
discuss how these trends could impact natural
resource-dependent livelihoods, potentially
resulting in migration, conflict, or a combination
of the two. It presents the findings of a mapping
process undertaken in collaboration with the
University of Salzburg, aimed at determining the
nature and location of the changes that have
taken place.

By focusing on historical changes in climate
tfrends rather than future climate projections, the
analysis avoids the well recognized challenges
and uncertainties of climate modelling in the Sahel
(see Box 3).

3.1 Mapping historical climate
trends in the region

The mapping approach illustrated in Figure 2 was
selected on the basis of the availability of climate
data for the entire study region. Limitations of the
data used for mapping are discussed in Box 4.

The mapping process focused on analyzing four
climate indicators over time: Map 6 and Map 7
respectively show long-term average conditions of
temperature (1970-2006) and rainfall (1970-2006),
while Map 8 and Map 9 respectively present the
frequency and severity of extreme events such as
droughts (1982-2009) and flooding (1985-2009).

Box 3. OECD climate projections and recommendations for the Sahel'®

A recent study by the OECD’s Sahel and West Africa Club concludes that existing climate models
are in significant disagreement over projected changes in the region, particularly over the general
frend for precipitation — whether the region will become wetter or dryer in the coming years.

Models tend to agree, however, on temperature projections that suggest an increase in temperature,
particularly during summer months. This projected increase is likely to be greater than the global
average, with estimates showing a 3-4 degree Celsius (°C) increase by 2100. In addition to rising
temperatures, projections also indicate greater frequency of extremely hot seasons.

To identify where past droughts caused the largest difference in precipitation between drought and
non-drought years, the OECD study also conducted sensitivity analyses based on historical observa-
fions. Three particularly sensitive areas were identified: the western parts of Senegal and Mauritania,
the region stretching between Mali and Niger, and the region along the eastermn fiinge of Ethiopia

that extends north towards Sudan.

The OECD study highlights acute vulnerabilities to climate variability in the region due to the populo-
fion’s high dependence on agricultural activities and limited opportunities for alternative income
generation, and provides a number of policy recommendations for the region. According fo the study,
investments in improved water management and enhancing national and international famine early
warning systems can be critical tools for mitigating the potential impacts of food crises. Establishing
national and regional policies that consider the long-term features of climate change - including
improving long-term and seasonal forecasting, and enhancing population resilience to climate
variability — is also suggested to manage uncertainties. Promoting the emergence and adoption of
new sources of livelihoods, as well as encouraging open and constructive dialogue through regionall
African institutions like the African Union, ECOWAS or the Infergovernmental Authority on Development
(IGAD), is recommended to help facilitate improved coordination and enhance effectiveness.
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Figure 2. Mapping climate hotspots in the Sahel
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The datasets used for each of the indicators are
described in detail in Annex 5. Coastal areas vulner-
able to inundation based on potential sea-level rise
are shown in Map 10. Also calculated using map-
ping data is the land area and the percentage of
the population in CILSS countries affected by the
four climate indicators (see Annex 6).

Two synthesis maps combine the data to identify
“hotspots.” Map 11 depicts the areas where the
most exfreme changes have faken place in the four
individual climate indicators. Map 12 considers the
four climate indicators together, showing the areas
affected by the most cumulative change over the
last 40 years. The hotspots identified in these two
synthesis maps are of specific interest for follow-up
activities, including specific adaptation policies
and programmes.

Included on each of the maps are two additional
layers showing population trends and large-scale
conflict occurrences during the same time periods.
The conflict layer highlights areas with higher
insecurity and often more fragile governance
structures. The population data is of interest in order
to understand where populations are most at risk
from climate-related factors.

3.2 Changes in temperature

Map 6 depicts the absolute changes in mean
seasonal temperature in degrees Celsius (°C)
between 1970 and 2006. The data is aggregated
from weather stations located in the region with
readings taken annually from May to October. This
period includes the rainy and cropping season
months of July to September, as well as “buffer”
months to capture natural variance. This period has
been chosen because it is the most critical time
period for agriculture-based livelihoods. Six colour
categories represent seasonal temperature ranging
from a decrease in mean temperature of -0.5°C
to an increase of greater than 2.0°C.

The data shows that there has been an overall rise in
mean seasonal temperature in CILSS countries from
1970 to 2006 of approximately 1° C (see Figure 3).

The only area to experience a decrease in seasonal
temperature is in southern Mali near Bamako, and
small adjoining parts of Burkina Faso and Guinea.
There have been very significant increases (between
1.5°C and 2°C) in the north of the region, including
in far eastern Chad and the northemn regions of
Mali and Mauritania. Increases in temperature of
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Box 4. Data limitations

A major challenge in mapping historical climate frends as well as factors associated with migration
and conflict is the limitation in data. There is a lack of reliable and complete data beyond the Ilast
40 years. Some of the key limitations are:

Precipitation and temperature: Data measuring precipitation and temperature depends on the
information gathered by weather stations. One limitation is the low number of weather stations within
the region that regularly collect information. As such, an analysis of the variability in rain intensity, for
example, is limited by the data available.

Drought and flooding: The earliest data available for droughts and floods is from 1981 and 1985,
respectively. Similar fo the other datasets used, the relatively recent data does not allow for the
analysis of long-term trends.

Conflict: Data is only recorded for conflicts that have 25 battle deaths or more. It therefore does
not cover small-scale localized conflicts that occur between and among livelihood practitioners,
which is of particular interest to this study, as these small-scale conflicts are often the first fo occur
in relation to changes in environmental factors sustaining livelinoods. Detailed data on small-scale
conflicts in the region has not been collected systematically.

Migration: Very little data exists in the region on migration flows, with surveys conducted only in 1976-
1980, 1988-1992 and 2000-2002. In addition, the data on migration is static, showing one period,
rather than a trend over time, which can be highly influenced by palitical events in the region. As
such, it is not possible to draw generalizations on patterns of migration from the data.

For more detailed information on the datasets and methodologies used, see Annexes 3 and 5.

1°C to 1.5°C are observed across Mauritania, Mali,
Chad and the very northermn portions of Niger, along
the border with Algeria and Libya, while increases
between 0.5°C and 1.0°C are found along the
Atlantic coast from Senegal to Togo, in certain parts
of Cape Verde, in most of Niger, in southern and
central Burkina Faso and in western Chad. Finally,
less marked increases of up to 0.5°C have occurred

in much of southern Mali, northern and western parts
of Burkina Faso, northern Guinea and Céte d'lvoire,
coastal Liberia, pockets of Senegal, south-westemn
Niger and most of Nigeria.

The data also shows that from 1976 to 2006, nearly
50 per cent of the total area and almost 50 per
cent of the total population of the CILSS countries

Figure 3. Mean seasonal temperature in the CILSS countries (1970-2006)
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experienced a 0.5°C o 1°C increase. Some 15
per cent of the population experienced a more
significant increase of 1.0°C to 1.5°C, representing
approximately 30 per cent of the total geographi-
cal area of the CILSS countries.

Impacts of temperature rise on
livelihoods

While secondary sources do not currently single out
temperature rise as a factor directly affecting liveli-
hoods in the region, it is expected to have a very
significant impact in years to come, including on
food production. According 1o ECOWAS and OECD,
further increases in temperature will affect pastoral
and agropastoral areas the most.'% A recent study
shows for example that an increase of more than
2°C could result in a decrease of 15-25 per cent
in the yields of millet and sorghum in Burkina Faso
and Niger by 2080.'%7 Similarly, it is estimated that
with an increase of 2°C, maize yields will drop by
5 per cent.'®® On the other hand, rice vields are
expected to grow in the short term by 10-35 per
cent, given sufficient water availability, as rice plants
benefit from higher concentrations of CO, in the
atmosphere, which helps to fertilize the plant.’® In
the long term, however, rice yields will be reduced

= e IS e

T

Seasonal lakes, such as this one in Tekashuwart, Niger, provide both humans and animals with drinking water

1o below normal levels as a result of further increas-
ing femperatures,''®

Using average data from 1961 to 1990 as a base-
line, FAO has predicted significant decline in global
cereal production by 2050, with a 20-50 per cent
decrease in cereal productivity in the Sahelian belt
from Niger o Senegal.'" In addition, increased
temperatures are expected to change the spread
and occurrence of various diseases and pests, such
as locusts, with potentially serious consequences for
the health of plants and animals, as well as human
health.”'? However, many factors influencing how
an increase in temperature affects livelihood
practices in the region remain uncertain, such as
potential changes in evapotranspiration rates and
water availability.

3.3 Changes in rainfall

Map 7 shows seasonal rainfall in millimetres (mm)
from 1970 to 2006, using data recorded annually
between May and October. These months were
chosen due to the importance of rainfall during
the cropping season. The map shows absolute
changes in rainfall rather than the actual amount

Yy —— ——

during the rainy season. Changes in rainfall can affect the availability of water and fodder for cattle, leading to

alterations in the migratory patterns of pastoralists
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Figure 4. Mean seasonal rainfall in the region (1900-2009)
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of rainfall in the region. Absolute seasonal rainfall is
represented in six colour categories, ranging from a
decrease of more than 100 mm to an increase of
more than 250 mm. Rainfall patterns are deemed
as constant within a range of minus 50 mm to plus
50 mm.

Overall, seasonal rainfall has increased during the
36-year period under review. Only three areas expe-
rienced declines in seasonal rainfall of more than
50 mm: Bobo Diolasso in Burkina Faso, the Burkina
Faso and Ghana border, and the southemn coast
of Ghana, stretching intfo Céte d’lvoire. Constant
levels of rainfall are observed in northemn parts of
Chad, Mali, Mauritania, and Niger; most of Ghana;
central Nigeria; Cote d'lvoire; Cape Verde; a large
area spanning northern Guinea and south-westermn
Mali; and southern Burkina Faso.

Much of the remainder of the coast has experi-
enced increases in rainfall. The area around Kano,
Nigeriq, is unique in that it is the only area to have
experienced an average increase of more than
250 mm. The next highest average increases of 100
to 250 mm occurred in parts of Benin, Togo, Burkina
Faso, Nigeria, Chad, the Gambia, Guinea-Bissau,
Guineaq, Liberia, Cote d’lvoire, Mali, Mauritania,
Niger and Senegal. With the exception of Benin,
Liberia and Nigeria (which are not CILSS countries),
these areas represent 17 per cent of the region
and contain almost 42 per cent of the population.

Seasonal rainfall increases of 50 to 100 mm
occurred in northem and western Cote d'lvoire,
parts of Guinea and Guinea-Bissau, Togo, Benin,
southern Mauritania, parts of Senegal, Sierra
Leone and southern Nigeria; and in the central
Sahel region that encompasses parts of northern
Burkina Faso, Mali and Niger. In sum, data from
1970 to 2006 reveals a 50 to 100 mm increase
in average rainfall across 30 per cent of the CILSS
countries, affecting an estimated 35 per cent of
the population.

As noted in section 2.2, the 350 mm rain belt repre-
sents the general limit at which rain-fed agriculture
can be practiced. To highlight this zone, in which
livelihoods are the most vulnerable to changes in
rainfall, the 200, 350 and 600 mm of rain per year
markers (isohyets) are also shown on Map 7, based
on mean rainfall values from 2000 to 2005.''3

The observed seasonal rainfall patterns support the
findings of the fourth assessment report of the Inter-
govermnmental Panel on Climate Change (IPCC),
which analyzed rainfall data from the beginning of
the 20™ century. While the data collected prior to
1970 s less detailed and less suitable for a regional
analysis such as this one, it shows that rainfall has
been increasing in some parts of the region since
the early 1970s, although the mean seasonal rain-
fall is still below the long-term average from 1900
to 2009 (Figure 4).
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Map 7. Rainfall

15°0'W 10°0'W 5°0'W 0°0
1 1 1

T ' ' 3
z
o4
&
z
i1
B
2 &
g
. .g l'
Nouakchott |, < .:;
i
A, '-‘!#‘.'-""l‘-
Saint-Louis
z
g“ Dakar
Q)
Mbour
T h e Banu
Gambia
Guinea-
. Bissau
g--
Freetown .' !
- -
-w
Kossou = - & -
Reservoir LN
.y
LRl
-
sww 3
0 Lomé
: Oe
] ]
5 = Takoradi
&
s
Atlantic Ocean
Cape Verde
sl g 0 b
1) ‘ Praia
— L —— 1km
o E) 0 250 500 1,000
1 4 4 y
L) L i !
15°0W 10°0'W sow oo

36

Livelihood Security: Climate Change, Migration and Conflict in the Sahel



5°0'E 10°0'E 15°0'E
1 1

L) L) L)
-'.
&
)
o
s q E
1Y =
£« .
. ER Libya
Algeria R}
ERY z
K 10
&
i
;
{
' z
: 3
/ ]
:
|
= -
z
45
©°
i
e
.
-
.

N

.
e

Nigeria 13 1 el

b

L

Seasonal precipitation trend
May - October (1970-2006)

Porto-Novo

Precipitation trend (May-Oct) Population trend Areas affected by conflict Major urban centres

% LSS B

Changes in precipitation (in mm) Changes in population numbers (2 25 battle deaths) [} > 1,000,000
Number of conflicts o | 2
- <-100 mm - >50-100 mm [< -500] not represented in the map B >500,000- 1,000,000 &
- 500-0 ! @  >250,000- 500,000
100 - - E _ >-500-
> 100 --50 mm > 100250 mm 2.5 O > 100,000- 250,000 (CILSS)
Malabo >-50-50 mm - 250 mm 10 500] not represented in the map O <100,000 (capitals)
E |— 6-10
qu,la_tOTIG Isohyets (mmiyear) «  >500- 1,000 125 Dakar Capitals ]
uinea . °
Average isohyets (2000-2005) . >1,000 - 2,500 D CILSS countries
26-55
= w5200 mm
L4 >2800-5000 Major wadis (non-perennial)
w w350 mm ® >5,000 Major rivers (perennial)
a = = v 600 mm - Waterbodies
0
Sao Tome and £ Data sources: Cartographic information:
Principe s Precipitation data: CRU TS 3.0 (1970-2006) Scale (main map): 1:12,000,000 for DIN A3 prints
p Libreville Population data: African Population Database (1970-2000); GPWv3 (2010) Reference system: Geographic coordinates B
e Conflict data: PRIO-CSCW (1970-2005) Datum: World Geodetic System 1984 (WGS 84)
' Yt Background vector data: ESRI; FAO GeoNetwork; GAUL; GRUMP (alpha) N |1].
+4-2
5
Definition of indicator: Map production: |
Precipitation trend reflects the observed changes in seasonal precipitation (in mm) based on Centre for Geoinformatics (Z_GIS), { | P!
CRU TS 3.0 global climate data. University of Salzburg, Austria, October 2010 A
— < 3 L T F e N
T T
5°0'E 10°0'E 15°0'E 20°0'E

Livelihood Security: Climate Change, Migration and Conflict in the Sahel

37



It is acknowledged that the findings of this mapping
process leave a numiber of questions regarding the
duration, variability and intensity of rainfall in any
one season unanswered, as the available data and
sparse network of weather stations do not allow for
such an analysis. These factors can have significant
impacts on livelihoods, for example when a large
proportion of the seasonal rainfall is received in a
small number of intensive events rather than evenly
over the cropping season, causing erosion of fopsoil
and destruction of crops.

Impacts of changes in rainfall on
livelihoods

The main issue of concern from a livelihood per-
spective in respect fo rainfall is related to changes in
rainfall variability and their effects on food security.'™
The livelihood most affected by these changes is
farming, due fo loss of soil from intensive rain events
and poor crop yields from changes in the timing
of the rainfall. Changes in rainfall also affect the
prevalence of crop pests, as improved ecological
conditions such as soil moisture and vegetation
cover can promote their development.''® However,
increases in rainfall can also create more favour-
able conditions for agricultural practices. Pastoral-
ists are mainly affected by changes in rainfall that
occur in the arid and semi-arid areas of the Sahel
and influence the availability of shrubs, grasses and
water sources for livestock. Where rainfall is reduced,
water availability for cattle and fodder production
is affected, leading to changes in migratory pat-
temns for pastoralists. When traditional patterns are
disturbed, CILSS-AGRHYMET's studies have shown a
weakening of the social fabric and a loss of con-
fidence, as well as increased mistrust within . and
between communities. '

3.4 Occurrence of drought

The region has experienced three major drought
periods during the last century: 1910-1916, 1941-
1945 and a longer period starting in the 1970s,
which can be considered fo be still ongoing despite
some inferruptions due to one-off seasons with
adequate rainfall.

Map 8 shows vegetative drought measured in terms
of the health and stress conditions of vegetation
due to adverse changes in the climate system

and hydrological cycle between May and October
for the period 1982 to 2009. It is important to note
that the dataset used for this map thus falls within
a recognized period of major drought in region,
highlighting the difficulty of identifying particular
frends for this specific time period.

Vegetative drought is represented in four colour
categories reflecting the total number of drought-
affected seasons during this period. The most
severe category includes regions with 11-15
drought-affected seasons over the last 27 years.
The map demonstrates that most countries in the
region have experienced vegetative drought, with
a higher number of droughts in the northern parts
of the region.

Large areas of Chad, Mali, Mauritania and Niger
faced between six and ten drought seasons
between 1982 and 2009, with smaller pockets
experiencing between 11 and 15. Smaller areas
of Burkina Faso, Liberia, Senegal, Ghana and Nige-
ria —as well as all the islands of Cape Verde — have
also been affected by a high number of drought
seasons. The incidence of drought across central
and southern Sahel has generally been lower, with
eight additional countries (Senegal, the Gambia,
Guinea-Bissau, Guineq, Sierra Leone, Cote d'lvoire,
Ghana and Benin) experiencing between three
and five drought seasons, and Togo between one
and two.

When cross referenced with population and area
dataq, less than one per cent of the CILSS popula-
tion experienced 11-15 drought seasons during
the study period. However, nearly eight per cent
of the population faced 6-10 drought seasons,
covering almost 35 per cent of the area of CILSS
countries. Since 1971, over 62 million people in the
broader region (CILSS and ECOWAS countries) have
been affected by drought, requiring emergency
assistance. !’

Impacts of seasonal drought on
livelihoods

Seasonal droughts, which are recognized as a pri-
mary cause of food insecurity, have long affected
the Sahel.''® Between 1969 and 1974, for example,
drought across the region led to the displace-
ment of millions of farmers and herders in search
of alternative livelihoods, mainly towards cities.'”
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These events undermine crop yields and lead
to reductions in food availability within individual
households, as well as at the national level. This
decline also impacts the income of farmers — and
that of States — who depend on the sale of agri-
cultural goods.'®  This was exemplified in Niger's
2005 food crisis, where drought combined with an
invasion of locusts led to both a reduction in food
availability and an inability of poor households to
purchase food.'?! In combination with changing
rainfall pattemns, seasonal droughts have already
contributed to changes in livelinoods. Agropastoral-
ism, for example, has become increasingly popular.
This livelihood combines both farming and livestock
breeding and is considered to be a strategy used
to mitigate increasing climate uncertainties.'?? This
has decreased the interdependency between
farmers and herders, but increased the competition
for suitable land.

3.5 Occurrence of flooding

Map 9 depicts the areas affected by flooding from
1985 to 2009. Unlike the data for Map 7, which is
limited to the seasonal rainy period, flood data is

S—

- =

based on annual information. Historical data from
the Darfmouth Flood Observatory was used to cal-
culate when a flood had occurred and whether the
frequency had increased over the 24-year period.

The map shows that central Sahel was most
affected by flooding during the study period, with
significant areas of southern Burkina Faso, northern
Nigeria and south-western Niger experiencing
between nine and ten floods, and the border
between Benin and Niger, as well as small pockets
of Nigeria facing up to twelve. Virtually the entirety
of Burkina Faso, most of Southern Niger, northern
Ghana, Benin and Togo, as well as northem Nigeria
and southern Chad experienced between seven
and eight floods, representing 36 per cent of the
population and more than 11 per cent of the land
area of the CILSS countries. Over the same period,
large parts of Mali, Ghana, Senegal, Benin, Niger,
Nigeria and Chad - including an estimated 18 per
cent of the population and 15 per cent of the land
area of the CILSS countries — saw five 10 six floods.
The remainder of the region experienced a smaller
incidence of flooding, with zero to two floods in most
of the countries along the Aflantic coast, from the
Gambia to Céte d'Ivoire.
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Flooding has had a significant impact on livelihoods in the region, destroying infrastructure and crops,
and often leading to massive displacement. In recent years, the region has experienced an increase in the

frequency and severity of flooding
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Map 8. Drought
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Map 9. Flooding
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Map 10. Sea-level rise
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Figure 5. Frequency and land area covered by flooding in areas that have experienced 9-10 floods
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Figure 6. Frequency and land area covered by flooding in areas that have experienced 11-12 floods
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In addition, the frequency of flooding and the land
area affected were graphed over time. Figures 5
and 6 show the results for the two highest catego-
ries — nine to fen floods and eleven to twelve floods
respectively. In Figure 5, it can be observed that
both the frequency and area covered by the flood-
ing events have increased. When floods occurred
in the first half of the time period (1985-1995),
approximately 50 per cent of the area experienced
flooding during any one year. By contrast, when
flooding has occurred in the past 15 years, nearly
100 per cent of these areas have been affected,
illustrating a wider and more severe inundation.
Moreover, both Figures 5 and 6 show that the gaps
between the peaks and troughs have shortened,
indicating a greater frequency of flooding. There
have also been wider peaks, indicating more
extended periods of inundation. Figure 6 also shows
a greater frequency of flooding in areas affected by
11-12 floods during the last 15 years, with only two
occurrences between 1985 and 1995 compared
to four between 1995 and 2009.

[t can be noted that of the 17 States included in the

study region, twelve endure regular flooding, which
not only represents a danger for human health
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and lives, but also leads to localized decreases in
agricultural production and cattle losses.

Impacts of flooding on livelihoods

Flooding in the region causes many deaths and
can lead to massive displacement, notably due
to the lack of preparedness and infrastructure to
address intense rainfall. The floods that devastated
Burkina Faso in 2009 and southern Benin in 2010,
for example, led to the displacement of hundreds
of thousands of people. These risks are likely to
become more acute if the frequency and severity
of flooding increases. Additionally, floods in 2010
led to maijor crop losses: Nigeria had an approxi-
mate loss of 180,000 hectares (ha) of crops due
to inundation (in Sokoto, Kebbi, Zamfara, Jigawa),
while Benin experienced a total loss of approxi-
mately 140,000 ha of crops (in Lanville, Karimana
and the region of Cotonou). In addition, Chad lost
approximately 110,000 ha (in Lac, Guéra, Logone,
Tandjile); the Gambia lost 15,000 ha (in Upper River
Region, Western Region, Lower River Regions, North
Bank Region, Central River Region); and Burkina
Faso (in Centre West, North, Boucle du Mouhoun,
Centre South et Upper basins) lost some 20,000 ha.
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In combination with volatile glolbal commodity marr-
kets, exchange rate fluctuations and availability of
food aid, such drops in production risk compound-
ing the rise in the price of staples such asrice, comn
and wheat.'® Rises in food prices affect the poorest
and most vulnerable population groups the most,
and can lead to suffering and social unrest.

3.6 Areas vulnerable to sea-level
rise

Map 10 shows coastal areas vulnerable to future
sea-level rise. Five colour categories are used 1o
illustrate levels of risk relative to elevation, with the
most vulnerable zones being areas with an eleva-
fion of minus 5 metres (M) below sea-level (land
surface only) to 1 m above sea-level. All coastal
regions of up to 5 m in elevation have been iden-
fified as potentially at risk because of increased
coastal erosion, saltwater infrusion, and seawater
inundation. Cross-referenced population data indi-
cates that a 0-1 mrise in sea-level could affect over
3 million people in this region. More information on
the land area and percentage of the population at
risk from future sea-level rise in the study area can
be found in Annex 7.

The IPCC predicts an 18-59 cm sea-level rise
globally by the year 2100. However, more recent
reports point to likely global sea-level rise of close
to a metre or more by the end of the century as
a result of, for example, faster melting of the ice
sheetsin Greenland.'* In the region covered in this
report, this rise is expected to have a major effect
on some coastal areas.

The most vulnerable areas shown on the map are
near Nouakchott in Mauritania (709,000 inhabit-
ants), which is located 2-3 m below sea-level, and
parts of the coastline east of Accra in Ghana to
Porto-Novo in Nigeria, including Benin. Much of the
western coastal zone of the Sahel, including parts
of Senegal, the Gambia, Guinea-Bissau, Guineq,
as well as further south all the way to Sierra Leone,
is also vulnerable due to its low elevation (0-1 m
above sea-level). Furthermore, six of the largest cit-
ies of the region — Lagos (10.5 million inhabitants),
Abidjan (4.1 million), Dakar (2.8 million), Accra (2.3
million), Conakry (1.6 milion) and Lomé (1.6 mil-
lion) — could be affected as they are located on
the coast, as would smaller cities such as Cotonou,

Banjul, Bissau and Porto Novo, and dense urban
areas close to the Senegal River, the Saloum Delta,
and the Volta Delta.'?®  Sea-level rise could also
have an impact on agricultural production that
occurs on or near the coast, and cause saltwater
intrusion info freshwater lagoons and lake systems.

3.7 Synthesis maps

Maps 11 and 12 synthesize the information pre-
sented in the four maps showing changes in tfem-
perature, precipitation, drought and flooding (Maps
6-9), with a view to identifying “hotspots.” Map 11
depicts the areas where the most exfreme changes
in these individual climate indicators have taken
place, while Map 12 considers the four climate
indicators together, highlighting the areas affected
by the most cumulative change over the last 40
years. Data on population dynamics and conflict
is also overlaid on these maps.

Map 11 shows clear general trends in climate for
the study region, with the north experiencing the
most extreme increases in femperature and highest
number of droughts, and the central areas facing
a high frequency of flooding. The most significant
changes in precipitation are found along parts of
the coast, as well as along a beltf stretching from
northem Nigeria into southern Chad. In addition,
the map shows areas where major changes in
individual climate indicators overlap, in particular
in western Mauritania, some areas in Burkina Faso,
Niger and southermn Ghana, as well as in the north-
emn parts of Nigeria and southemn Chad. A more
nuanced analysis of areas affected by cumulative
changes in the climate indicators is presented in
Map 12.

The “hotspots” identified in Map 12 were deter-
mined by “normalizing” the data for the individual
indicators — i.e. standardizing their values in order
to make them comparable 1o one another. Further,
the four climate indicators were given equal weight
in order to analyze their combined occurrences
and cumulative impact (for more information on
the methods used, please refer to Annex 3). The
colour coding used in the pie charts for each
hotspot represents the approximate proportional
influence of each climate indicator for the spe-
cific area. While this simplified methodology does
not incorporate population and conflict variables,
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Map 11. Areas affected by the most extreme changes in individual climate indicators
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Map 12. Areas most affected by cumulative changes in climate
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nor provides an analysis of the underlying socio-
economic factors, it enables the identification of
those areas that have already been cumulatively
impacted by the four climate indicators, which are
of specific interest for targeted adaptation policies
and programmes.

The quantitative analysis presented in this map is
illustrated by the “hotspot intensity” gradient. Areas

)
-

-
‘ \

that have experienced the greatest cumulative
impact are shown in red. Based on this analysis,
hotspots occur in three main areas: (i) the north-
western part of the study areq, including Mauritania;
(i) the centre of the study areq, including Niger,
Burkina Faso and the northern parts of the coastal
States of Ghana, Togo, Benin and Nigeria; and (iii)
Chad. It is to be noted that the analysis also high-
lighted three hotspofts that fall outside of the study

Changes in rainfall and occurrences of drought and flooding have a direct impact on crop yields and food
supplies, as well as income for those who depend on natural resources for their livelihoods. Prolonged drought
combined with a locust invasion led to a major food crisis in Niger starting in 2005
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area of this report (hotspots 3, 7, 8 and 18), which
are not discussed in further detail here.

In the westemn parts of the region (hotspots 1, 2
and 4), the main influencing factors are changes
in precipitation, increasing temperature and the
occurrence of drought. Hotfspots near the coast
(hotspot 4) have seen a greater change in pre-
Cipitation than areas further inland, where drought
has had a more significant role (hotspots 1 and 2).

The majority of hotspots are found in the central
part of the study area (hotspots 5 and 6, and
9-16), namely in Niger, Burkina Faso, northemn and
coastal Ghana, as well as northem Togo, Benin and
Nigeria. Common to all of these hotspots is that
they have been most heavily affected by flooding.
Most, however, have also experienced slow-onset
changes, in particular in temperature and occur-
rence of drought.

Finally, two hotspots can be identified in Chad
(hotspots 17 and 19). The first has been chiefly
affected by changes in temperature and the
occurrence of drought, while for the second,
located in the southeast of the country, flooding
has played a greater role.

Population frends and conflict data are also overlaid
on this map, showing that a number of areas identi-
fied as hotspots have experienced an increase in
population — most notably hotspots 10, 13 and 16.
In addition, maijor urban centfres such as Accra,
Kano, Niamey, Nouakchott and Ouagadougou are
located within areas most affected by the observed
changes in climate. Further, the densely populated
southern parts of the region — which appear not to
e particularly affected by the olbserved changes in
climate — are potentially vulnerable 1o sea-level rise
(see Map 10). Finally, the data on conflict reveals
that the areas affected by large-scale conflicts,
particularly Chad and northern Niger, have also
been affected by changes in climate.

This chapter has presented the main findings of the
mapping process undertaken to analyze historical
climate trends in the Sahel over the past decades,
providing an overview of the variety of climate-
related challenges faced in the region. There is
unquestionably a need, however, for further field-
level analysis to better understand the actual effects
of these changes on livelihoods in these areas.

Specifically, field-level assessments are needed
within the identified hotspots to collect quantitative
data on conflict and migration pressures caused
by changes in the regional climate, as well as on
the livelihood adaptation strategies that are being
put in place.

Given the multifaceted challenges that changes in
climate can pose, successful adaptation will need
fo infegrate traditional adaptation strategies with
other risk management initiatives. These include
early warning systems, awareness-raising and in
some cases physical infrastructural interventions
that may help to reduce risks associated with
sudden onset changes, such as flooding.'? The
additional data presented on population tfrends,
conflicts and potential sea-level rise should also
be considered in the design and implementation
of adaptation policies in the region.
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4. Understanding climate-related conflict and
migration trends in the Sahel

The trends observed over the last 40 years show
that overallin the region covered in this report, tem-
peratures have risen, droughts have been recurrent
and severe, rainfall has generally increased, and
floods have occurred more frequently and with
more intensity. These changes, in turn, have already
impacted livelihoods in the region by increasing
vulnerability and affecting the availability of natural
resources. This chapter aims to examine the link-
ages between the livelihood impacts caused by
changing climatic conditions and behavioural
responses, namely conflict and migration. Based
on a wide range of existing literature, as well as
case studies and field observation, the chapter
discusses three main behavioural trends: (i) south-
ward migration to cities and coastal regions, (ii)
environmentally induced migration caused by
rapid-onset disasters, and (iii) conflict over fertile
land and water resources.

As noted previously in this report, it is difficult
to isolate climate-related factors contributing
to migration and conflict from the economic,
social, cultural, demographic and political factors
involved. However, it is important to highlight and
understand the exacerbating effect of changes
in climate on population dynamics and conflict
in the region, in order 1o ensure that these risks are
considered and addressed as part of adaptation
policies and strategies.

4.1 Southward migration to
cities and the coast

Rural to urban migration is a global phenomenon
of massive proportions — for the first time in 2009,
the number of people living in urban areas
surpassed those in rural areas worldwide. For the

Urbanization, partly due to rural-urban migratory flows, is a defining trend in the region. Monrovia, Liberia’s
capital city, houses approximately 880,000 people. It is estimated that it is home to 20-30 per cent of the
country’s population
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countries covered in this report, the United Nations
Population Division projects a 25 per cent increase
in the urban population by 2050.'% Indeed in the
Sahel, the traditional temporary and seasonal
migration pattemns of many farmers, herders and
fishermen in the region are increasingly being
replaced by a more permanent shift southward
and to urban areas. Nearly half of the West African
population now lives in largely overcrowded coastal
cities, including 12 townships of over one million
inhabitants along the coastline from Senegal to
Nigeria.'?”130 In addition, it is predicted that the 500
km coastline between Accra and the Niger delta
will be an urban megalopolis of 50 million people
by 2020."3" These new, more permanent migration
patterns are a result of a combination of push

and pull factors to which changes in climate have
contributed, as illustrated in Case study 1.

Many agricultural areas in the region are charac-
terized by low productivity and already degraded
natural resources.'®? Changes in climate further
compound these challenges.'3¥13413% Increasing
variability of rainfall and recurring drought have
been cited as major push factors in the migra-
fion of many farming and other natural resource-
dependent communities.'® For example, during
the long period of drought that lasted from the
1960s to 1990s, an estimated one million people
left Burkina Faso, mostly resettling in urban areas
throughout West Africa. !’

Case study 1: What business does a herder have in town?

Increasingly, Tuareg and Wodaabe Fulani pastoralists in northern Niger cannot find enough avail-
able pasture, water or land to sustain their traditional livelihood. Though some have tried adaptation
mechanisms, such as planting fields in the marginal land of the pastoral zone or buying supplemental
fodder to sustain their animals, many have lost their herds and migrated to urban areas in search of

alternative livelihood options.3?

The inhabitants of the town of Abalak, situated just 185 km north of the official agropastoral dividing
line, are primarily former herders who do not have the means to travel fo Libya or Nigeria to find work,
and eke out a living in town. As traditional stewards of the land, these former pastoralists describe the
reasons contributing to their exodus as: significant variability of rainfall, the disappearance of the vita-

min-rich grasses that once supported
their livestock, irregular distribution of
pasture and the increasing cost of the
cereals required to supplement their
animals’ insufficient milk production.'°

As the desert has encroached from
the north and southern farmers have
expanded their plantations into tradi-
tionally pastoral areas, a general lack
of governance has exacerbated these
constraints. Yet, despite political and
ecological failures, the former herd-
ers of Abalak commonly reiterate the
desire to return to herding. Echoing
many a fellow pastoralist, a man who
lost his entire herd during the drought
of 2005 asks: “What business does a
herder have in ftown?”
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After having lost all their animals as a result of changes in the
natural environment, this family had to give up its traditional
pastoral lifestyle and seek alternative livelihoods in the town of
Abalak, Niger
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Drought also has a significant negative impact
on pastordlist livelihoods. The 1982-1984 drought
in Niger, for instance, led to a nearly 60 per cent
decline in the cattle population in the country due
to a combination of southward migration and the
direct loss of animals,*® while the 2005 food crisis,
discussed in Case study 2, resulted in an early

of 100 herdsmen taken in 2010 found that nearly
a third had permanently migrated southeast and
that the overall number of southern pastoralists had
been increasing since the 1990s, due to changes
in the natural environment, !

Drought and rainfall changes have also contributed

to a decline in water bodies and the subsequent
migration of fishermen to a dwindling number of

southward movement of agropastoralists to coastal
areas in search of grazing land. In Nigeria, a survey

Case study 2: Food crisis causes pastoralists to migrate south

Over 80 per cent of Niger’s 12 million inhabitants depend on agriculture and livestock for their subsis-
tence; the national poverty rate is 63 per cent'#?

The 2005-2006 food crisis centred in the pastoral and agropastoral regions of northern Maradi, Tah-
ouq, Tillabéri and Zinder. A number of events in 2004 conspired to cause the crisis, including an early
end to the rains, desert locust damage to pasture lands, high food prices and a population living in
chronic poverty.’*® The drought and locust damage resulted in the largest fodder deficit in Niger’s his-
tory, a shortfall of 4.6 million tons, forcing herders to move south to the coast and dry season grazing
grounds in Nigeria earlier than usual. Such early movements can result in increased competition for
resources and the destruction of crops before they have been harvested in the receiving areas, and
lead to conflicts with local farming communities further south.’* In addition, high cereal prices and
low livestock prices in pastoral and agropastoral areas forced some households to liquidate assets,
increasing their vulnerability for future years.

A joint food security assessment conducted by the Government of Niger, the Food and Agriculture
Organization, the World Food Programme and the Famine Early Warning Systems Network in April 2005
estimated that 2.4 million of the 3.6 million people living in agropastoral areas were highly vulnerable
to food insecurity. Of those, 874,000 faced exireme food insecurity conditions and 1.2 million were
judged to require some level of food aid.™®

Due to a lack of
available pasture
during droughts,
herders in Niger
are forced to come
to towns to buy
imported fodder.
Merchants come
from as far away as
Nigeria, Togo, and
Benin to sell fodder
at inflated prices to
desperate herders

© UNU/Julie Snorek
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lakes, rivers and coastal regions where fish can still and Senegal Rivers — have dropped by 25 to 60
be found. Indeed, diminished rainfall and elevated per cent over the last 30 years. Drought has also
temperatures, in combination with irrigation reduced vegetation cover and contributed to

schemes, have confributed to evaporative losses greater sand deposits in the Niger River basin, the
and reduced runoff into water bodies. Flows in the Senegal River, Lake Chad, the Logone/Chari River
region’s main watercourses — the Gambia, Niger, system, and their respective tributaries.

Case study 3: Lake Faguibine

Like its neighbours in the region, Mali has endured severe droughts since the 1970s. These exireme
climate conditions, in combination with increased use of water resources upstream, have notably con-
tfributed to the gradual decline of Lake Faguibine. Between 1976 and 2004, the lake was completely
dry for 21 of 28 years.'*® More generally, the region has suffered constant reductions in water levels,
including in groundwater, reduction and degradation of pastures, shrinkage of farmable lands and
silting of water bodies, which can result in desertification.®

As a result of these conditions, more than 200,000 people have been forced to abandon their fradi-
tional livelihoods of agriculture, forestry and fishing, and move to urban areas in search of alternative
income options.’®® Migration in the region has also been spurred by more structural issues, such as
poverty.’”® A study by IOM found that those interviewed said they would continue to leave and not
return so long as Lake Faguibine was dry.®2

These movements have had a significant impact on the social structures of the main livelihood groups
in the region. Traditional society has been dislocated and social status redefined around new figures,
such as women heads of household. Likewise, the economy has been transformed by the loss of tra-
ditional sharecropping systems.'s3

Projects to rehabilitate and restore the “crucial ecosystem services that form the base for fisheries,
biodiversity, recession agriculture, and eco-tourism”'** are being undertaken and should contribute
to improving livelihoods in the region.

1974

© NASA/Jesse Allen

Lake Faguibine in Mali experienced a severe decline in water levels between 1974 and 2005, due to extreme
drought conditions and increased water use upstream. For 21 years during this period, the lake was
completely dry
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An example of these dramatic changes is found
in the drying of Mali's Lake Faguibine in the 1970s,
which forced more than 200,000 farmers and
fishermen to abandon their traditional livelihood
practices. Lake Faguibine is discussed in greater
detail in Case study 3. Similarly, fishermen in Nige-
ria’s Hadejia-Jama'are floodplain have been com-
pelled to migrate to other flood plains, river-basins,
dams and lakes.'® One such destination point has
been Burkina Faso’s Lake Bagre, to which more
than 10,000 people have migrated since 1994,
bringing the population to an estimated 162,000
inhabitants in 2009. It is now the most populated
zone in the country and continues to receive a high
rate of migrants.'%

While the environment and natural resources can
act as push factors, cities and urban areas provide
strong pull factors, with economic opportunities
playing a maijor role in labour migration. Specifically,
cocoa farms in Cote d'lvoire, coffee plantations in
Ghana and the oil industry in Nigeria have all drawn
in migrants from across West Africa. Recent figures
show that about three per cent, or 7.5 million, of
the population in West Africa are migrants, com-
pared to two per cent in all of Africa.'®” Further, as
centres of information exchange and technologi-
cal advancement, urban areas can be drivers of
innovation and efficiency. People routinely migrate
to cities for better job opportunities, education,
health care, shelter, access to information and
cultural diversity.

In the Sahel, however, urban migration represents
a particular challenge 1o both large cities, often
located near or on the coast, and to intermedi-
ate sized cities closer to migration source areas.
Regardless of their size, these cities are frequently
ill-equipped to absorb new populations, particularly
in terms of access to water, sanitation, health care,
education and employment,'® and struggle with
issues of infrastructure, housing and larger chal-
lenges associated with integration and inequality.’?

4.2 Environmentally induced
migration due to rapid-onset
disasters

Extreme weather events, such as floods, often have
devastating consequences for natural resource-

dependent livelihoods. Floods can result in the loss
of livestock, farmland and crops, homes and critical
infrastructure, including water supply systems and
irigation networks.'® Furthermore, the impact of
flooding is exacerbated in the region by the poor
absorption capacity of the soil: water runoff can
be 15-40 per cent of total rainfall due to the hard,
crusted terrain and limited vegetation, increasing
the inundation of water catchments, river plains,
and low-lying areas,'®' degrading land and wash-
ing away topsoil. As a result, floods can have both
immediate and lasting effects on food security,
lead to significant losses of income for both farmers
and herders and act as triggering events, confribbut-
ing o migration by destroying homes and critical
infrastructure.

In 2009, intense flooding in the region affected
some 700,000 people and killed more than 150,162
Some 150,000 people lost their homes in Burkina
Faso alone, after 35 percent of the annual 750 mm
rainfall average fell in just 12 hours in the area of
Ouagadougou.'®* Case study 4 discusses a similar
eventin northem Ghanain 2007, which caused the
displacement of over 330,000 people.

While sudden-onset events can cause very large-
scale movements of population — over 20 million
people were displaced by sudden-onset climate-
related disasters in 2008 alone, according to
IDMC and OCHA'* — these movements tend to
be relatively shor-term and localized, with most
people retumning as soon as possible to rebuild their
homes.'® In addition, slow-onset events, includ-
ing sea-level rise, can also act as triggers and are
predicted to cause the majority of environmentally
induced migration.

However, Map 9 and the accompanying Figures 4
and 5 show that both the frequency of floods and
the area covered by flooding when it occurs have
increased in some of parts of the region over the
last 24 years, and that some 42 per cent of the
population in CILSS countries has been affected
by at least seven floods since 1985. This increase
in frequency and coverage allows for less recovery
fime for farmland and pastures between flooding
events. Over fime, this recurrent and more severe
flooding could lead to more permanent migration
away from flood-prone areas.

58 Livelihood Security: Climate Change, Migration and Conflict in the Sahel



Case study 4: Flooding and migration in Ghana

In August 2007, Ghana experienced unprecedented flooding that devastated the nation’s crops and
infrastructure and led to the displacement of over 330,000 people, as well as the death of 56.'%’ The
damage occurred primarily in the three northern regions of the country, where a substantial portion
of the nation’s crops are grown.'® Estimated losses from cereals and food items amounted to nearly
260,000 metric tons and with a number of irrigation dams and wells destroyed, many farmers were
forced to migrate to other farming regions or seek new economic opportunities.'s’ Leaving their
crops untended, those who returned several months later found their lands barren and in need of
new cultivation.'”® These devastating floods and resulting economic losses further aggravated food
insecurity in a region already plagued with chronic malnutrition and famine.

Perennial flooding, which typically occurs toward the beginning (May-June) and end (September-
October) of the rainy season, has been a major source of temporal migration.'” Those residing in
settlements along river bodies or lower landscapes are typically more vulnerable to the sudden onset
of floods. According to a study conducted by the Center on Migration, Citizenship and Development,
respondents indicated that flooding had led to extreme loss of farmlands and livestock as well as the
loss of human life, and had induced migration in places along the White Volta in Northern Ghana.'”?

While the 2007 floods struck the northern region with unprecedented force, a number of coastal
regions as well as plains situated along the major rivers remain vulnerable to sudden-onset flooding.
Poor planning and urban waste management issues in coastal settlements such as Accra and Tema
further exacerbate the adverse impacts of floods, particularly when drains are blocked in low-lying
areas.'”® Flooding in urban areas can lead fo serious environmental and social consequences, including
pollution from solid and industrial waste, and can have particularly pervasive impacts in poor areas. As
a rapidly developing coastal city, Accra has faced a number of challenges from the combination of
persistent flooding, a high population growth rate and inadequate infrastructure. Currently, there are
some 172,000 residents at risk of a major flood, of which 33,000 are located in slums or substandard
housing units.’”4

Given the widespread damages flooding has caused across the country, the Government of Ghana
has been working to develop policies that can help reduce the resulting socio-economic impacts.
Specifically, the government has provided the equivalent of US$ 7 million “towards the mitigation of the
impacts of floods on the people of the three northern regions and Keta of Ghana.”'’® Despite these
concerted efforts, many of the factors, such as poor urban planning, that exacerbate flood impacts
remain unaddressed today.

Such changes have led to greater competition,
tensions and violent conflict between livelihood
groups, as illustrated in Case study 5.

4.3 Climate-related conflict over
scarce resources

Studies have found that the recurrence of drought,
in combination with social and economic fac-

Climate trends such as those mapped in Chapter
3 can indirectly contribute to unrest by exacer-

tors, has contributed to conflicts between rural
populations in the region.'®® Changes in the natural
environment have led northermn pastoralists 1o push
further southwards into regions used by sedentary
farmers. At the same fime, increasing demand
for food has meant that farmers have expanded
cultivation into lands used primarily by pastoralists.

bating tensions over natural resource availability,
most notably fertile land and water. Indeed, a key
response to changes in natural resources availability
by many farmers, herders and fishermen has been
a diversification into other livelihood practices.
Without enough fish to catch, some fishermen
have sought land to raise cattle and grow crops,

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 59



Case study 5: Farmer-herder conflict in Niger and Nigeria

Conflict between Niger’s pastoral and agricultural populations is concentrated along a contested
“dividing line” that separates the pastoral zone in the north from the cultivated land in the south.'77.178.179
Established by Niger’s Rural Code in 1961,%° the unmarked border was meant to protect the pastoral
zone and delineate the two land use activities.

However, with unprecedented population growth in the south and a dearth of land management in the
north, agriculturalists are spreading their fields into this contested pastoralist space, while during periods
of drought, pastoralists move south into the agricultural areas seeking water and pasture for their herds.

Although pastoralists have traditionally migrated southwards along established livestock pathways,
agriculturalists often spread their cultivation onto these pathways, preventing the safe passage of
herds. Some studies have found that such planting can be considered a deliberate act of “claiming”
the space and diverting pastoralists.’®' Often with the same deliberation, pastoralists will “ignore” their
animails, allowing them to graze within the claimed farmland.'® Together with factors such as poor
land management, the observed climate frends now risk aggravating this age-old scenario by further
impacting the already insufficient resource base.

Similar conflicts has been observed in neighbouring Nigeria, where Fulani herders from the north are
remaining in the south for longer periods, or even becoming sedentary. This has led to increased pres-
sures on farmlands and local resources, resulting in violent conflicts with local farming hosts in the south.'®
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During periods of drought, it is common to find large numbers of dead animals in pastoral areas. In such
times, pastoralists often move into agricultural areas to find water and pasture for their herds, leading to
confiict over land and local resources
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farmers have become livestock-keepers or fisher-
farmers, and some herders have moved fo southem
pastoral lands o take up sedentary farming. These
changes have placed groups in direct competition
with each other over land and water. The farming
Sonike and the herding Toucouleur communities
in Mali, for example, have long cooperated in
frading manure and grain. When the Toucouleur
established a village in the region, the Soninke also
started raising livestock. Reduced rainfall increased
competition for feedstock and the greater number
of animals started crowding farming land. There has

since been a growing low-level conflict between
the two groups. '8

Likewise, competition for freshwater and coastal
resources amongst traditional fishermen and newly
arrived migrants is increasing, and in some cases
leading to heightened tension and small-scale
conflict. Within the study region this is most evident
in Lake Chad, which has seen significant population
growth and decreasing availability of fresh water,
arable land and fish. Lake Chad is discussed in
greater detail in Case study 6.

Case study 6: Environmental conflicts in Lake Chad

Since 1963, Lake Chad has contracted by 90 percent, down to 1,350 km? from its original size of 25,000
km? (see Figure 7). In addition to changing climatic conditions, resource misuse and overuse as well
as population growth explain this massive contraction. Between 1983 and 1994, the volumes of water
used for irrigation were four times larger than during the previous 25 years.'® The population in the
region furthermore increased from 13 million in 1960 to more than 35 million in 2007, and is expected
to continue to grow by another 75 percent by 2025.'®” These changes have impacted both aquatic
and terrestrial ecosystems, and the quantity and quality of available freshwater.'®®

As aresult, water scarcity, health issues, food insecurity and poverty have increased dramatically in the
area. Due to the lack of freshwater, water-related diseases like diarrhoea, cholera and typhoid have
become common.’® Populations not directly dependent on natural resources for their livelihood have
also been affected, as explained by a migrant from the Difa region: “I used to live in the Lake Chad
region. My activities were not directly related to the lake, as | used to be a merchant. However, when
the lake dried out, people depending on it left for other countries, affecting my business negatively. |
had to leave for Nigeria.”?°

This region, which is home to over 300 ethnic groups, as well as migrant workers from other African
countries, such as Burkina Faso and Ghana, has seen heightened tensions over water access between
different communities and livelihood groups resulting in both migration and increasing territorial disputes.
According to a recent study, the shrinking of Lake Chad has contributed to conflicts in two notable
ways: “First, by infensifying the frequency of contact between and among the major livelihood systems,
thereby making them more competitive rather than complementary. Second, it intensifies the pattern
of migration as a response to the contraction of the lake.”'”!

Disputes focused on access to and use of water, on land and on fish catches have been occurring
regularly.’? According to the Nigerien Minister of Water, numerous conflicts have broken out among
pastoralists and farmers, and between different ethnic groups in Niger, as a result of the loss of the lake
and its resources.’ Similarly, a director at the Lake Chad Basin Commission said that the area was
“already experiencing some conflicts between fishermen and pastoralists, and between fisherman
and farmers, and vice versa.”'?* As the receding waters expose new islands, land ownership issues
are also causing problems between Cameroon, Chad, Niger and Nigeria. Furthermore, the incapac-
ity of existing political institutions to resolve these competing claims increases the likelihood of violent
conflicts over resources.'?
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Figure 7. Changes in the surface area of Lake Chad (1963-2007)

1973

1963 5

. 1997
— '{k‘ P B a:;‘

Source: NASA Goddard Space Flight Center (2008) '7°

Changes in climate and their effect on natural
resources can also lead to greater food insecurity.
The rising cost of food in the region has been a
source of tensions and protest in the past.’®® In
combination with global commodity prices, cli-
mate change threatens local production and the
availability of staples, further increasing the risk of
tensions and conflict. The landlocked countries in
the region produce the majority of the region’s
cereals, comprising more than 87 per cent of
the overall production in the CILSS countries:
Burkina Faso (4,358,519 tonnes in 2008), Chad
(2,018,649 tonnes), Mdali (4,814,961 tonnes) and
Niger (4,854,494 tonnes). The coastal States, on the
otherhand, produce few cereals and import much
more, with the exception of Nigeria, which produces
more than 50 per cent of all the cereal produced in
West Africa.’” Changes in temperature and rainfall,
and an increased frequency in the occurrence of
drought and flooding have been observed in each
of these countries, and there have already been
instances of food shortages in nearly all of these
countries. Niger, forexample, was assessed in 2005
as having 2.4 million people highly vulnerable to
food insecurity, including nearly 900,000 facing
extreme food insecurity and 1.2 million requiring
food aid.'”® Food shortages, in combination with
increasing global prices of food commaodities, have
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led to unrest and even conflict, as seen in the 2008
food riots in Burkina Faso, Cote d'Ivoire, Mauritania
and Senegal.

4.4 Other responses to changing
climatic conditions in the Sahel

In addition to the three trends discussed in this chap-
fer, other behavioural changes relating to changing
climatic conditions can also be observed in the
region. Studies have found, for example, that as
the environment becomes unliveable due to cases
of extreme drought or environmental degradation,
unplanned, short-term migration that develops
into a pattern of movement known as “creeping
migration” fends to occur.'?” One such case can be
found in Niger, where the village of Caré is inhalb-
ited by farmers from another village, which had to
be abandoned due to rainfall shortages and soil
degradation.?® As the recipient village is experienc-
ing similar problems today, the migrants are now
considering moving onwards 1o a new location.

Of course, conflict and migration — forced or
otherwise — are not the only possible outcome.
Even as insfitutions at the international, regional
and national levels grapple with understanding
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Case study 7: Best practices in adaptation —
Association Zoramb Naagtaaba

The livelihoods of over 80 per cent of the population in
Burkina Faso are based in the agricultural sector, including
livestock rearing; farming millet, groundnuts, sorghum and
cotton; and fisheries. This strong dependency on natural
resources makes communities particularly vulnerable to
land degradation, desertification, frequent occurrence
of drought and erratic rainfall.

In 1989, a pilot farm in Guie, some 60 km outside of the

capital of Ouagadougou, was established with the goal

of restoring desertified land in the region. The project

began with the participation of five villages in the areaq,

and has since expanded to ten villages with a combined }

population of approximately 10,000. The initial farm has ¢ . il
. In Guié, Burkina Faso, farmers have been

become part of a larger non-governmental organiza-  _u .o o parvest up to four times the output

tion, known as the Association Zoramb Naagtaaba (AZN),  generated by traditional farming practices

which provides a number of social services to the ten in the area, thanks to the use of unique

communities, including health and education services. gghs,;;gﬁﬁs soil and water conservation

© UNEP/Dennis Hamro-Drotz

The farming is conducted through the establishment of

a bocage. A bocage is defined as a rural landscape of grasslands and/or fields that is surrounded
by hedges and forest. The AZN project has established three bocage areas of 100 hectares each.
Each bocage supports 36 families and uses simple soil and water conservation farming technologies.
Along the edges of the bocage are infiltration ponds that capture rainwater and are used to replen-
ish groundwater. Changes have also been made to address the changing environment and weather
patterns. For example, as rain has become increasingly erratic and winds more prominent, trees have
been planted around the periphery of the bocage 1o help prevent the loss of top soil.

The use of Zai has also led to significant increases in the output of harvest. Zai, which originated in Mali,
is a technique that involves placing a pit around the seedling (approximately 10-20 cm in depth, 20-40
cm in diameter), to which organic matter is added. The ridged circle around the plant helps improve
water retention, as well as prevent the loss of soil and erosion. In addition, each plot within the bocage
is fallowed every fifth year to protect from degradation by overplanting. At certain points in the year,
livestock are brought in to fertilize the area and eat the fodder that remains after harvest. As a result
of these unique soil and water conservation strategies, bocage production has had approximately
four times the output than that of traditional farming practices in the area. In the most recent drought,
production remained stable as opposed to that in areas outside of the bocage, which were negatively
impacted by the lack of rainfall.

Furthermore, this case illustrates cooperative management between the farmers in the ten villages.
Cooperation has been critical to the success of AZN. A local council made up of representatives from
the ten villages agrees on all the actions taken by the association. For example, the construction of
a new road requires agreement, as well as assurance of ongoing maintenance by all communities.

This endeavour is being coordinated through a non-governmental organization and is supported
mainly through international funding. However, there is significant demand: many more villages in the
surrounding area are requesting to become part of the association and more farmers would like to
participate and farm in the bocage.
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In marginal pastoral areas, some herders have begun farming the land in order to survive, such as here in
Kjigari, Niger

and planning for the potential impacts of climate
change, many communities on the ground are
already seeking 1o adapt to the changes around
them. Indeed, innovative small-scale adaptation
initiatives can be found in various parts of the region.
One such example is the work of the Association
Zoramb Naagtaaba in Burkina Faso, discussed in
Case study 7. Furthermore, Annex 8 lists a number
of additional adaptation measures developed by
various local communities with respect to manag-
ing floods and drought, as well as a number of
infegrated adaptation strategies that can be drawn
upon to enhance resilience in the face of cumula-
five changes in climate indicators.

This chapter has sought to explore the exacerbating
effect that changing climatic conditions are having
on population dynamics and conflict in the region,
in order fo better inform both national and regionall
climate change adaptation policies and make
the case for considering migration and conflict in
the design and implementation planning of these
policies. The following section takes a closer look
at how adaptation policies can provide an oppor-
funity for minimizing threats from climate change
through conflict prevention, migration planning and
improved governance.
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5. Improving adaptation planning in the Sahel

Policies that spell out strategies for climate change
adaptation and regulate the use and manage-
ment of natural resources can have both posi-
five and negative impacts on the livelihoods that
depend on those resources. While little is known to
date about the long-term effects of adaptation
policies in the region, some studies suggest that
policies and interventions that focus on reducing
specific climate sensitivities can benefit some inter-
ests while negatively affecting other groups or creat-
ing social inequity.2?' In some cases, this could lead
to tensions between competing groups or to the
involuntary displacement of the disadvantaged. In
other words, neglecting the factors that can trigger
conflict and migration can result in adaptation poli-
cies that compound the risks posed by the climatic
conditions they aim to mitigate.

This chapter presents a cursory examination of
existing adaptation plans in the region, highlighting
different approaches and gaps with respect to con-
flict and migration risk, and explores how considering
these factors can reduce forced migration and
conflict, help prioritize adaptation investments and
strengthen climate adaptation capacity.

5.1 Reducing conflict and
migration risk through sound

adaptation planning

Sustainable development strategies have long
sought to be sensitive to migration and conflict
risks, recognizing that these phenomena can have
a major impact on the achievement of develop-
ment goals.?’? Climate adaptation strategies also
need to incorporate these considerations in order to
ensure that related policies and projects maximize
conflict prevention opportunities and positively influ-
ence migration dynamics. 203204

A number of adaptation planning documents in
the region already recognize the linkages between
changing climatic conditions and behavioural
responses such as migration and conflict, but few
have so far included provisions addressing these
risks. Box 5 provides an overview of National Adap-
tation Programmes of Action (NAPAs) in the region,
which serve as the primary adaptation planning
fools for Sahelian countries.

Box 5. Overview of National Adaptation Programmes of Action in the region

In 2002, the United Nations Framework Convention on Climate Change (UNFCCC) initiated the National
Adaptation Programmes of Action (NAPAs). NAPAs are processes that allow Least Developed Countries
to “identify priority activities that respond to their urgent and immediate needs to adapt to climate
change”.?® Since 2004, 14 of the 17 countries covered in this study have submitted their NAPAs to
the UNFCCC: Benin, 2008; Burkina Faso, 2007; Cape Verde, 2007; Chad, 2010; the Gambia, 2008;
Guineq, 2007; Guinea-Bissau, 2008; Liberia, 2007; Mali, 2007; Mauritania, 2004; Niger, 2006; Senegal,

200¢; Sierra Leone, 2007; and Togo, 2009.

While these NAPAs do not have comprehensive treatment of conflict or migration, several countries do
acknowledge these phenomena as potential responses to changes in climate. Some examples include:

e Burkina Faso's programme proposes a regional approach to securing pastoral zones and mitigating

farmer and herder conflicts over land;

e The Gambia's programme mentions conflict as a “side effect” of climate change;

e Mauritania’s programme notes “massive” migration of farmers to urban areas because of declining
rainfall and proposes an 18-month monitoring and assessment of water-related conflicts;

e Guinea-Bissau’s programme considers population displacement to be a consequence of climate
change and highlights the need to resolve conflicts between cattle raisers and farmers; and

e Cape Verde's programme points out the need to address increasingly frequent water-related

conflicts.2%
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While it is essential fo address the potential conflict
implications of climate change when developing
adaptation strategies, oversimplifying the security
dynamics is counter-productive. Adaptation poli-
cies should be rooted in a sound analysis of how
changes in climate can exacerbate local conflicts
by impacting access to and availability of natural
resources for different livelihoods. They should also
assess what forms of power each group holds and
what local or national dispute resolution mecha-
nisms are available. Policies should furthermore
ensure that they respond to the actual needs of
the community, involve local stakeholders in the
development process, and are sensitive 1o the
existing social order and distribution of power. Finally,
it is important o consider that climate change,

© UN Photo/John Isaac

Women work to pound and terrace the soil in
drought-stricken Burkina Faso to control erosion
and manage water in the rainy season

governance, poverty, and the risk for conflict are
interrelated issues and should not be addressed in
isolation.?%” The African Union's policy framework for
pastoralism in Africa provides a good example of
this in recognizing that its objective is "not simply
the improvement of living and working conditions
of the pastoral communities in Africa, but the
deepening and consolidation of peace, security
and democracy”, %8

Adaptation policies should also consider whether
specific adaptation projects might trigger or inten-
sify migration and how push and pull factors for
migration can be mitigated.?”? Furthermore, while
adaptation policies often acknowledge that migra-
tion is a coping strategy for dealing with the impacts
of climate change, few recognize and treat migra-
fion as an adaptation strategy in itself. More explicitly
incorporating migration into adaptation policies,
such as NAPAs, can help prevent forced migration
and facilitate voluntary migration. The IOM study
Migration, Environment and Climate Change:
Assessing the Evidence notes that “attention needs
to be given to both sides of the environment and
migration nexus: 1) identifying adaptation strategies
that enable people to remain where they currently
live and work, and 2) identifying resettlement strate-
gies that protect people’s lives and livelinoods when
they are unable to remain.”?'®  Finally, in working
to avoid the threats associated with involuntary
resetflement programmes, lessons from previous
experiences should be systematically taken into
account in adaptation plans and policies.

In addition to integrating conflict and migration
sensitivities into adaptation policies, coordination
with new and existing development policies and
programming is paramount. Indeed, considering
the broader consequences of climate change
in national and regional adaptation plans would
enable policies to more effectively advance devel-
opment goals while enhancing resilience fo climate
variability.2"" Further, ensuring that climate change
adaptation policies are in line with and reinforce
national-level policies on natural resources, such
as land, water and agriculture, can help both sets
of policies be more effective in general, and miti-
gate the risk of conflict or involuntary migration in
particular.?'?

Lastly, it is critical that adaptation policies do not
reinforce existing social inequalities, for example
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with regards to ethnicity or gender. Rather, adap-
tation policies should address the disproportionate
impacts that climate change, migration and con-
flict have on vulnerable groups, and meaningfully
integrate their perspectives and participation in
these policies.?'® Gender inequadlities related to
climate change impacts, migration and conflict
are discussed in further detail in Box 6.

In sum, adaptation policies that reduce livelihood
vulnerability, promote alternatives, improve the
quality and quantity of natural resources, and
decrease resource competition can reduce forced
migratory pressures and minimize the threat of
conflict.?'* Adaptation measures that are blind to
such dynamics may, on the other hand, unknow-
ingly aggravate certain situations.?'s Burkina Faso
provides a positive example of the infegration of
conflict management considerations into national
adaptation policies, as discussed in Case Study 8.

5.2 Using conflict and migration
considerations to prioritize
adaptation

Incorporating conflict and migration sensitivities
info adaptation policies can help prioritize the
most vulnerable areas for targeted adaptation
programming and investment of adaptation
funding. Identifying priority areas for investment
is particularly timely given the large amounts of
donor funding becoming available to address this
issue in Africa: the newly created UNFCCC Green
Fund, for example, is expected to mobilize up to
USS 100 billion per year by 2020, alongside many
other multilateral organizations, such as the Africa
Adaptation Programmme, which has been granted
USS 92 million from the Government of Japan, 2?2
Funding is also becoming available for large-
scale projects, such the Great Green Walll initiative

Box 6. Gender inequalities related to climate change impacts, migration and conflict

Gender inequadlities, such as women's lack of access to financial resources and limited involvement in
decision-making, tend to compound the impacts of changing climatic conditions on their livelihoods
and increase their vulnerability.?'¢ These inequalities are unfortunately not reflected in the majority of
adaptation policies and programmes.

Climate change: Both slow and sudden-onset disasters, which are recognized to be increasing in
frequency in the Sahel, have significant impacts on women. Within the countries in this study, women
make up 50 per cent of the agriculture labour-force.?'” Women's high dependence on fertile land and
regular rainfall for agriculture make them vulnerable to changes in precipitation, femperature and the
occurrence of sudden-onset disasters, such as floods. Given their lack of access to financial resources,
such as credit or formal land holdings, women are less able to recover from floods or poor harvests.

Migration: Women are more likely to stay behind as men migrate in search of alternative income and
seasonal employment. This out-migration of men can give women greater decision-making power, '
but also bring additional difficulties. Due to social taboos, women may not be able to access the
same tools or resources as their male counterparts, or participate in certain agricultural tasks. Thus, rural
women can become more vulnerable to poverty when males migrate.

Conflict: Conflict places women in danger of direct violence, including infimidation, sexual violence
and abduction.?™ They also experience indirect harm.??° In many countries, for example, neither tra-
ditional nor modern law permit women to inherit land or other assets when their hustbbands or male
family members die.

Adaptation programming: Women are not systematically involved, nor considered, in climate change
adaptation planning. Further, women are less able 1o access the financial and technical resources
made available for adaptation programming.??! Despite their fraditional role in collecting water and
fuel, and securing food for their families, adaptation plans rarely consider women's rich knowledge of
natural resources.
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Case study 8: Burkina Faso’s National Adaptation Programme of
Action (NAPA)

Burkina Faso’s first NAPA, which was adopted in 2007, identifies needs in four main sectors: agriculture,
water, forestry and livestock. The national Government has successfully used its NAPA fo leverage funds
and implement projects, including the following three key initiatives addressing livelihood impacts
as well as conflict and migration risks, which are being implemented by the Ministry of Environment
together with the UN Development Programme’s (UNDP) Energy and Environment Unit:

e Strengthening national capacities for early warning and prevention, in order to ensure food
security and improved access to water resources in the context of climate change: This project
looks at adaptation best practices, with a particular focus on agriculture, forestry and livestock.
A community-based adaptation
programme has been set up in
each of the country’s three cli-
mate zones that face particular
challenges related to changes
in climate: Mouhoun in the west,

Namentenga in the east and
Oudalan in the north.

Raising awareness of climate
change and reinforcing the
capacities of adaptation in
order to reduce vulnerabili-
ties to climate change: This
project seeks to raise aware-
ness of climate change and

its impacts omong deci.sion- Rain-fed agriculture is one of the main livelihoods in Burkina
makers at national, regional  Faso. The country’s NAPA has been instrumental in leveraging
and local levels. Administered funds to address the impacts of climate change for livelihoods,

by UNDP through the Permanent including conflict and migration risk

Secretariat for Environment and

Sustainable Development of the Ministry of Environment and Sustainable Development, as well as
with civil society organizations such as the International Union for Conservation of Nature (IUCN), the
project aims to work with a pilot village and surrounding villages on the management of conflict
over the use of natural resources, in the same areas where the above community-based adapta-
tion programmes are carried out.

© UNEP/Dennis Hamro-Drotz

Modifying the development process to address risks and opportunities associated with climate
change: This project aims to build capacity for long-term development planning with significant
focus on local governments and the municipalities’ right to request and manage a budget. As part
of this project, a simulation study is being conducted to determine the potential risks from climate
change for agriculture, livestock, energy, housing, natural disasters, health, forestry and land
degradation using a small scale of analysis of 25-50 km? Based on the multi-sector simulations, an
analysis of vulnerability, evaluation of cost of adaptation, and economic impact will be conducted
for each sector.

Lessons learned in the field will be instrumental to the development of Burkina Faso’s new NAPA in 2012.
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(discussed in Box 7). In 2010 alone, the European
Union’s financial aid for the Sahel was €74 million,
of which a large part was directed towards food
assistance.

In addition fo helping to prioritize funding decisions,
conflict and migration considerations can inform
adaptation policy development and lead to more
concrete programming. The uncertainty over cli-
mate models and future environmental changes
has meant that many adaptation policies have
been designed to accommodate as broad a
range of scenarios as possible. With stronger data
on local-level conflicts and migration, the focus
can be sharpened.

For example, this report has highlighted increasingly
permanent migration to urban centres, coastal
areas and some inland lake areas by farmers,
herders and fishermen. These migration destina-
fions require priority adaptation action over the arid
northern parts of the region that have experienced
a decline in population. Conversely, the arid north-
ern areas may be targeted for adaptation projects
to improve agricultural opportunities and slow the
rate of migration to cities and coastal areas that
lack the capacity to provide adequate conditions
and services for the migrants.

5.3 Capitalizing on conflict
and migration management to
strengthen adaptation

Given the tfransboundary nature of many climate-
related challenges, regional cooperation is crifi-
cal to adaptation planning. Where appropriate,
existing regional structures with conflict prevention
and migration management mandates can help
improve regional cooperation for adaptation
policy-making and implementation. In addition,
regional platforms addressing disaster risk reduction,
as outlined in Box 8, also provide appropriate fora
for considering conflict and migration in adaptation
planning. In other words, building on existing capac-
ity for conflict and migration management —rather
than setting up parallel structures — can strengthen
adaptation capacity and improve efficiency, which
is important in light of the capacity constraints of
many countries in the region.

Box 7. The Great Green Wall Initiative for the
Sahara and the Sahel

The CEN-SAD (Community of Sahel-Saharan
States) Summit of Leaders and Heads of State
adopted the Great Green Wall initiative as one
of its priority programmes in 2005. The project
envisages a belt of trees that would be 15 km
wide and 7,775 km long, stretching from the
Atlantic coast to the Indian Ocean across 11
countries. The inifiative, aimed at halting the
advance of the Sahara Desert, was slow to start
due to a lack of funding. The project has since
slightly changed its approach, focusing more
holistically on integrated natural resource man-
agement, and is now backed by the African
Union. The Global Environment Facility (GEF)
has also pledged funds to support the initiative.

Box 8. Integrating climate change adaptation
and disaster risk reduction strategies

The Bali Action Plan of the UNFCCC calls for
greater integration between climate change
adaptation and disaster risk reduction strate-
gies. At the regional and continental levels, the
number of disaster risk reduction policies and
plans has been steadily increasing in Africa.
The African Union Commission has supported
the Africa Regional Strategy for Disaster Risk
Reduction, as part of the New Partnership for
Africa’s Development. This regional strategy rec-
ognizes the importance of coordination across
agencies for proactive disaster prevention and
response strategies. In West Africa, ECOWAS
adopted a policy for disaster risk reduction in
2007, recognizing the role that climate change
can play in triggering disasters, including floods
and droughts. The policy provides strategic
guidance for member States, and facilitates
the implementation of sub-regional strategies
and programmes that are in line with the Africa
Regional Strategy.

This inclusion of migration and conflict sensitivity
in adaptation governance is already occurring
in some organizations in the region. The ECOWAS
mandate, for example, includes the promaotion of
improved resource management in conflict pre-
vention strategies. The organization is also working
on adapftation strategies to address the impact of
climate change on agriculture, water resources and
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In an effort to prevent the desert from reaching fertile land, eucalyptus saplings, resistant to extreme

conditions, have been planted to stabilize sand dunes

energy, and has adopted a new strategic guide-
line on the “"Reduction of Vulnerability to Climate
Change in West Africa,”?2

Policy partnerships for climate change adaptation,
however, need to be broadened to involve organi-
zations with specific expertise in natural resources
issues. River basin authorities in the region — most
notably the Senegal River Basin, Niger Basin Authority
and the Lake Chad Basin Commission — can have
an important role in strengthening adaptation gov-
ernance and capacity. These authorities have long
promoted activities that are central to adaptation
plans, including diversified income-generating
activities, improved water management and the
modermization of agricultural techniques.
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6. Conclusions and recommendations

This report has analyzed historical climate trends
across the 17 countries included in the study region
and examined how these changes have exacer-
bated existing vulnerabilities. In particular, the study
has sought to examine the link between the impacts
of changing climatic conditions on livelinoods in the
region and behavioural responses such as conflict
and migration. On the basis of the findings of the
mapping process and information gathered from
existing literature, case studies and field observo-
fion, as well as an overview of existing adapta-
fion plans in the countries of concern, this report
reaches five main conclusions, summarized below.
As a result, seven principal recommendations are
presented to national, regional and international
policy and decision-makers, as well as adapta-
fion practitioners in the region. The UN system can
also address many of the issues highlighted in the
recommendations through its specialized agencies
and programmes.

6.1 Conclusions

1) Climatic change frends can be observed over
the last 40 years in the Sahel in temperature,
rainfall, and occurrence of flooding across the
study region. In addition, the recurrence of
drought and the potential severe impacts of
seqa-level rise are increasing livelihood vulner-
ability:

e There has been a general increase in mean
temperature in the region of 1°C. Nearly
50 per cent of the population in the CILSS
countries has experienced an increase of
between 0.5-1°C and 15 per cent of the
population has seen an increase of more
than 1°C.

e Flooding has increased in frequency and
severity in terms of the size of the impacted
land areq, affecting large numbers of people
in the region. The area has also experienced
more extended periods of inundation. Since
1985, 54 per cent of the CILSS population has
been affected by five or more floods.

e Precipitation has increased in many parts
of the region. Data, however, is lacking in
respect to the intensity and duration of the
rainfall,

e The area has experienced recurrent and
severe drought since the 1970s, which
has had a very significant impact on
livelihoods.

e Estimated sea-level rise of up to T m would
affect over 3 million people in the region.

2) Changes in climatic conditfions are exacerbat-
ing issues linked to the availability of natural
resources essential to livelihoods in the region,
as well as food insecurity. Along with important
social, economic and political factors, this can
lead to migration and conflict:

e Changing climatic conditions most impact
livelihoods that are directly dependent on
the environment, for example through the
decrease in agricultural yields, gradual
unsuitability of traditional grazing grounds,
drying of important water bodies or the
increase in various diseases.

e The landlocked countries in the study region
(Burkina Faso, Chad, Mali and Niger) produce
the maijority of the region’s cereals and
export to neighbouring countries. Increasing
uncertainty about rainfall and the recurrence
of droughts and flooding threaten food
production in the region. For example,
Niger was assessed in 2005 as having 2.4
million people highly vulnerable to food
insecurity, including nearly 900,000 facing
extreme food insecurity and 1.2 million
requiring food aid.

e livelihood vulnerability is linked to many
non-climate factors, such as unequal
land distribution, insecure land tenure,
poorly developed markets, existing trade
barriers and inadequate infrastructure.
Underlying all of these factors is the role
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of governance in planning and regulating
development, ensuring access to land,
providing infrastructure support to mitigate
risks from sudden-onset disasters, and
promoting livelihood diversification.

e While research does not support a direct
causal link between climate change, migra-
fion and conflict in the region, the combina-
fion of livelihood vulnerabilities exacerbated
by changing climatic conditions and the
non-climatic factors described above can
result in behavioural responses such as con-
flict and migration.

3) The migration and movement of people and

livestock are an infegral part of ancestral
livelihood sfrategies in the region. However,
migration also occurs as a result of fraditional
and non-fraditional livelihoods no longer being
viable, due to changes in the natural environ-
ment:

e Seasonal and circular migration can been
considered as fraditional adaptation strate-
gies fo climate variability in the region, offer-
ing opportunities for rade and the exchange
of ideas. Herders typically graze their livestock
in the North during the wet season and move
South during the dry months.

e However, the traditional temporary and
seasonal migration patterns of many farm-
ers, herders and fishermen in the region
are increasingly being replaced by a more
permanent southward shift.,

e |n addition, increased occurrences of
climate-related disasters — particularly floods
and droughts — are likely to result in large-
scale population movements and the loss of
livelihood options. Floods in northern Ghana
in 2007, for example, caused the displace-
ment of over 330,000 people. Over time,
recurrent and more severe climate-related
disasters could lead to more permanent
migration.

e Urbanization, partly due to rural-urban migro-
tory flows, is also a defining trend in the
region. While unmanaged urbanization can
increase the vulnerability of new migrants,

remittances and other assets transferred
by the migrants to their rural community of
origin often comprise an important source
of resilience to environmental hazards.

e Migration movements are principally con-
fined to the region — generally along a north-
south axis — rather than from the region to
other parts of the world.

4) The impacts of changing climatic condifions

on the availability of natural resources, coupled
with factors such as population growth, weak
governance and land tenure challenges, have
led fo increased competition over scarce natu-
ral resources — most notably fertfile land and
water — and resulted in tensions and confilicts
between communities and livelihood groups:

Changes in the natural environment, in combi-
nation with social, economic and govermnance
factors, has contributed to conflicts between
rural populations in the region. Northern pas-
toralists, for example, have pushed further
southwards into regions used by sedentary
farmers, while increasing demand for food has
meant that farmers have expanded cultivation
into lands used primarily by pastoralists. Such
changes have led to greater competition, ten-
sions and violent conflict between livelihood
groups.

Livelihood diversification, a key response to
environmental changes that have affected the
viability of traditional livelihoods, has also placed
different groups in direct competition with each
other over land and water, leading to local-level
tension and conflict.

Changes in climatic conditions affect food
security by impacting local food production
and the availability of staples. In combination
with rising commodity prices, food insecurity
increases the risk of social unrest and conflict.

5) A number of adapfation policies in the region

recognize the linkages between changing
climatic conditions and behavioural responses
such as migration and conflict, but few so far
have included provisions addressing these risks.
Systematically considering these issues in adap-
tation planning can reduce conflict and migra-
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tion risk, help prioritize adaptation investiments
and strengthen climate change adaptation
capacity:

e Neglecting the factors that can frigger con-
flict and migration can result in adaptation
policies that compound the risks posed by
the climatic conditions they aim to mitigate
and threaten development gains. Con-
versely, adaptation policies that reduce
livelihood vulnerability, promote alternatives,
improve the quality and quantity of natural
resources, and decrease resource compe-
fition can reduce migratory pressures and
minimize the threat of conflict.

e |ncorporating conflict and migration sensitivi-
fies info adaptation policies can help priori-
tize the most vulnerable areas for targeted
adaptation programming and investment of
adaptation funding. Identifying priority areas
for investment is particularly timely given the
large amounts of donor funding becoming
available to address this issue in Africa.

e Where appropriate, existing regional struc-
fures with conflict prevention, migration
management and disaster risk reduction
mandates can help improve regional coop-
eration for adaptation policy-making and
implementation. Building on existing capac-
ity for conflict and migration management
— rather than setting up parallel structures
— can strengthen adaptation capacity and
improve efficiency, which is important in light
of the capacity constraints of many countries
in the region.

6.2 Recommendations

1) Conduct follow-up field assessments in

the hotspots identified in this study, using a
livelihoods approach. Livelihoods provide
a clear stepping stone between climate
change and conflict risk, as well as between
climate change and migration. A livelihoods
approach is therefore well suited for follow-up
field assessments that should determine how
resource availability is changing, how livelihoods
are being affected, and if incidences of conflict
or migrafion are increasing. In order to better

inform adaptation strategies and interventions,
follow-up studies should focus on answering the
following questions:

e |s per capita availability of key natural
resources being affected by changes in
regional climatic conditions?

e How are livelihoods and food security being
impacted by these changes and what
coping strategies or adaptation measures
are being adopted?

e |s competition between livelihood groups
over scarce resources increasing, and is this
a contributing factor in local-level conflicts
or migration decisions?

e Are fraditional natural resource management
and dispute resolution practices breaking
down as a result of increasing resource
scarcity or factors such as population growth?

e How are the existing institutions, policies
and processes supporting or undermining
livelihood adaptation measures, resource
rights, dispute resolution mechanisms and
migration management?

e \What specific technical and financial support
would be needed to increase livelihood
resilience to changing climatic conditions in
the region, thereby reducing conflict risk and
forced migration?

2) Adopt adaptation policies that are migration

and conflict-sensitive; Adaptation policies and
programmes that aim to reduce livelihood
vulnerability, promote alternatives, and improve
the availability and access to natural resources
can mitigate the drivers of migration and conflict
and help secure development gains. Specific
actions that can be taken include the following:

e Migration and conflict considerations should
be systematically included in all revisions of
National Adaptation Programmes of Action
(NAPAs) in the region. Insofar as possible,
NAPAs should be coordinated atf a regional
level for these issues, in order fo maximize
benefits and avoid inconsistencies between
neighbouring countries.
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e A comprehensive conflict analysis should
be conducted before designing and imple-
menting climate change adaptation strate-
gies, in order fo fully understand local and
regional conflict dynamics.??* Engagement
of affected local communities is paramount
in this process as local communities are usu-
ally best placed to identify conflict risks and
potential solutions, and to provide feedback
on the impact of inferventions on these con-
flict dynamics.?2%

e The positive role of migration should also be
considered as part of adaptation strategies.
For example, tfemporary and circular labour
migration schemes can be developed for
environmentally vulnerable communities —
particularly those af less advanced stages
of environmental degradation.

e The benefits of climate change adapta-
fion policies should be carefully considered
across social groups so that they do not rein-
force inequdlities, for example with regard
to ethnicity or gender. Rather, adaptation
policies should address the disproportion-
ate impacts that climate change, migration
and conflict have on vulnerable groups, and
meaningfully integrate their perspectives and
participation.

3) Root national adaptation strategies in the

“green economy” and promote the creation of
“green jobs”: A green economy aims to improve
human well-being and social equity, while signifi-
cantly reducing environmental risks and ecologi-
cal scarcities.?? Employment opportunities and
enhanced food security resulting from improved
agricultural productivity based on sustainable
practices, forexample, could increase resilience
to climate stressors and reduce local tensions
and forced displacement.

e Adaptation policies should consider “green
farming” practices, including “climate proof-
ing” agricultural practices and integrating
fraditional farming methods with resource-
efficient techniques.??” Such practices have
been shown to increase vyields, especially
on small farms.??® It is furthermore impor-
tant to prioritize investments that benefit the
local environment and improve ecosystem

services, as it is these services on which the
poorest people rely on for their livelihoods.

e Small landholder production should also
be increased, diversified and commercial-
ized, thereby creating local job and market
opportunities. One example is organically
produced cash crops that can be sold for
a premium on international markets.

e Bringing energy options to the rural poor in
least developed countries has long been a
challenge. Renewable energy technologies
that provide off-grid solutions can not only
help meet this challenge, but also open up
new possibilities for job creation, such as
local manufacturing, installation and main-
tenance of equipment, while reducing the
dependence on biomass.???

e Renewable energy systems, rainwater har-
vesting and efficient waste management
should also be promoted to address the
challenges posed by rapid urbanization and
reduce the vulnerability of urban populations
to changes in climate and the declining
availability of natural resources, 2%

e New employment opportunities should focus
on increasing the use of local labour, thus
diversifying options forincome and reducing
vulnerability fo changes in natural resource
availability.

4) Promote regional environmental cooperation

in addressing climate change, migration and
conflict: Issues of climate change and migra-
fion are regional in nature, and as such should
not only be managed atf the national level, as is
most commonly the case today. Likewise many
cases of conflict in the region are transbound-
ary, as competition for scarce natural resources
pushes various groups beyond national borders
in search of improved livelihood conditions.

e The fransboundary nature of climate
change, migration and some conflicts
should increasingly be addressed through
regional cooperation, including through
regional institutions like CILSS and ECOWAS,
as well as the African Union. Climate change
adaptation programmes in the Sahel should
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focus on the most vulnerable groups, such as
pastoralist societies, and build upon existing
policies, such as the African Union’s policy
framework for pastoralism in Africa.

e |nternational organizations, including UNEPR
IOM, OCHA and UNU, should strengthen their
cooperation with these regional structures,
for example through joint programmes and
projects for conflict prevention and disaster
management related to environmental
factors and the increasing displacement of
communities due to environmental change.

e National laws and policies on natural
resources and environmental issues should
e harmonized across the region, in order
to avoid inconsistencies or discrepancies
between neighbouring countries that could
lead to increased pressure on natural
resources in areas with weaker legislation.

e The UN system should additionally gather les-
sons learned on best practices in adaptation
policy in order to better support fransbound-
ary cooperation and regional approaches.
It should also assist in capacity-building for
national and regional govemance, facilitat-
ing linkages between different governance
levels, and the harmonization of national laws
and policies to address the interlinked issues
covered in this report.

5) Strengthen preventive action, resource rights

and dispute resolution: Early action on the envi-
ronmental drivers of crises can help prevent and
defuse both imminent issues and broader insta-
bility. Traditional conflict mediation practices
should also be adapted to the new realities on
the ground resulting fron changes taking place
in the climate and natural environment.

e Dispute resolution should be promoted by
building local, national and international
capacity to conduct mediation between
conflicting parties where tensions are linked
to natural resources. The deployment of
“stand-by tfeams” of environmental experts
as part of conflict prevention efforts, for
example, is one option.

e Clarifying resource rights, land tenure and
access tojustice is a prerequisite for effective

national and local-level governance. When
doing so, national or regional authorities
need to consider potential conflicts between
national and local/fraditional governance
structures and, where possible, build on
existing and accepted dispute resolution
mechanisms.

6) Prioritize systematic data collection and early

warning systems: One of the considerable chal-
lenges faced in this study was the significant lack
of data on climate indicators, migration and
local-level conflict in the region. These issues
have already been highlighted in a number
of publications on the Sahel, most recently by
the OECD.?' The collection of this data should
preferably be mandated under one specific
regional organization, building on existing struc-
tures within CILSS (such as INSAH and AGRHYMET)
or ECOWAS, for example, and supported by the
international community. The UN system can also
support improved data collection by providing
scientific tools, global transboundary databases
and long-term funding. Specific recommenda-
tions to address these gaps include:

e Systematic collection of data of rainfall, fem-
perature and the occurrence and severity of
droughts and floods should be established
and improved throughout the region, notably
through weather stations set up to track these
indicators within the various microclimates.
Improved climate-related data for the
region should be infegrated with the work of
national meteorological institutions and the
recently launched Climate for Development
in Africa Programme (ClimDev-Africa),?2 in
cooperation with the World Meteorological
Organization (WMO).

e |ndicators should be identified and
mechanisms established 1o systematically
collect data on small-scale and localized
conflicts in the region, capturing the various
causes and friggers, including the availability
of fodder and the movements of people and
their animals. When conflicts are identified as
being related to natural resources, continued
monitoring and appropriate mitigation
activities should be undertaken. Such
activities can include mediation activities,
improved natural resources management,
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livelihood diversification and the elaboration
of dispute resolution mechanisms.

e Migration profiles prepared by IOM highlight
that migration pattemns have been shiffing
over the lost two decades, but systematic
censuses have not taken place.?® Surveys
should also be conducted directly with
migrants in order o better understand rea-
sons behind the decision to migrate. Data
collection should distinguish between shor-
term and permanent migration, as well as
areas of origin and destination.

e Remote sensing should be used to monitor
land use changes, changes in water flows,
and agro-pastoral seasons in order to under-
stand large-scale trends and assess factors
affecting the vulnerability of livelihoods.

e Establishing and using early waming systems
can help mitigate livelihood insecurities by
providing the information required to miti-
gate disaster risk, food insecurity and related
conflict and migration outcomes. This report
recommends that the checklist developed
by the UN Intermational Strategy for Disaster
Reduction (ISDR) be followed.2**

e Environmental and natural resource issues
should be included in international and
regional conflict early warmning systems in
order to support preventive action and
encourage environmental cooperation.

7) Use conflict and/or migration risk to prioritize
investments and build donor commitment to
long-term engagement in the Sahel: Addressing
climate change impacts on livelihoods in the
Sahel requires long-term financial commitment
and improved coordination of investments.
Identified conflict and migration risks from
climate change impacts on livelihoods and
food security can help prioritize programme
and funding. To ensure the most efficient use
of donor support, the following should be con-
sidered:

e Focus adaptation programmes on core
capacity-building for conflict prevention, dis-
pute resolution and migration management,
as well as technology fransfer for data collec-

fion and analysis and green technology, and
agree on performance-based financing.

Forced displacement can be minimized by
investing resources in disaster risk reduction
and climate change adaptation to increase
the resilience of affected communities while
at the same time bolstering humanitarian
action to meet the growing challenge of
climate change. This includes measures to
ensure adequate assistance and protection
for people migrating as a result of environ-
mental factors.

Funding should also e prioritized for regional
organizations such as ECOWAS and CILSS to
support transboundary projects addressing
the regional dimensions of climate change,
migration and conflict.

Existing climate change adaptation and
mitigation funding sources — such as the
UNFCCC'’s Green Climate Fund, the Adap-
tation Fund, and the Clean Development
Mechanism (CDM) — should adopt clear
policy guidelines on the need to address
conflict and migration risks. These facilities
should also enable regional organizations
to access funding, in addition to national
entities.

The estimated cost of the immediate next
steps recommended in this study is USD
12 million. This includes capacity-building
for national and regional authorities in inte-
grating migration and conflict sensitivities
into adaptation planning (US$ 1.5 million);
establishing and maintaining interational
stand-by mediation capacity (USS 1 million);
establishing weather stations and related
maintenance activities 1o ensure reliable
and systematic data collection (USS 3.5
million for onetime investments + USS 1.5
million per year for maintenance and data
collection); focused follow-up studies and
intferventions to better understand the realities
on the ground in the hotspots identified in this
study (ten separate projects with a budget of
US$ 250,000 each); and resources to collect
migratfion and conflict data systematically
and down to the local level (USS 2 million).
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Annex 1. Acronyms

ACMAD African Centre of Meteorological Application for Development

AGRHYMET Centre Régional de Formation et d’Application en Agrométéorologie et Hydrologie
Opérationnelle (specialized institute of CILSS)

AMCEN African Ministerial Conference of Environment Ministers

AZN Association Zoramb Naagtaaba (Burkina Faso NGO)

°C Degrees Celsius

CDM Clean Development Mechanism

CEN-SAD Community of Sahel-Saharan States

CILSS Comité permanent Inter-Etats de Lutte contre la Sécheresse dans le Sahel (the Permanent
Interstate Committee for Drought Control in the Sahel)

EACH-FOR Environmental Change and Forced Migration Scenarios (EU Project)

ECA-WA Economic Commission for Africa, office in West Africa

ECOWAS Economic Community of West African States

EU European Union

FAO Food and Agriculture Organization of the United Nations

GDP Gross domestic product

GEF Global Environment Facility

IDMC Internal Displacement Monitoring Centre

IDPs Internally displaced persons

IGAD Intergovernmental Authority on Development

INSAH Institut du Sahel (the Sahel Institute)

IPCC Intergovernmental Panel on Climate Change

IOM International Organization for Migration

ISDR International Strategy for Disaster Reduction

IUCN International Union for Conservation of Nature

km Kilometre

km?2 Square kilometre

LDC Least developed country

m Metre

mm Milimetre

NAPA National Adaptation Programme of Action

NASA National Aeronautics and Space Administration (US)

NCDC National Climatic Data Center (US)

NGO Non-governmental organization
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NOAA
OCHA
OECD
PRIO-CSCW
REDD

UN
UNDP
UNEP
UNFCCC
UNU
WAEMU
WMO

7 GIS
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National Oceanic and Atmospheric Administration (US)
Office for the Coordination of Humanitarian Affairs
Organisation for Economic Co-operation and Development

Peace Research Institute Oslo — Centre for the Study of Civil War

Reducing Emissions from Deforestation and Forest Degradation (UN collaborative

programme)

United Nations

United Nations Development Programme

United Nations Environment Programme

United Nations Framework Convention on Climate Change
United Nations University

West African Economic and Monetary Union

World Meteorological Organization

Centre for Geoinformatics, University of Salzburg
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Annex 2. Glossary

Adaptation

Climate change

Climate change indicators

Conflict

Environment

Ecosystem services

Food insecurity

Food security

Forced migration

Livelihood
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Adjustment in natural or human systems in response 1o actual or expected
climatic stimuli or their effects, which moderates harm or exploits beneficial
opportunities. Various types of adaptation can be distinguished, including
anticipatory, autonomous and planned adaptation. (IPCC, 2007)

Climate change refers 1o any change in climate over time, whether due
to natural variability or as a result of human activity. (IPCC, 2007)

Climate change indicators are benchmarks that help to understand
changes in climate. The indicators used in this reportarechange in
temperature, change in rainfall, occurrence of drought and occurrence
of floods. (UNEP, 2011)

A dispute or incompatibility caused by the actual or perceived opposition
of needs, values, and interests. Conflicts can be a positive force for change
if they are managed and resolved in a peaceful manner. If tensions turn
violent, conflicts will always have negative repercussions. (UNEP 2011)

The environment is the sum of all external conditions affecting the life,
development and survival of an organism. In the context of this report,
environment refers 1o the physical conditions that affect natural resources
(climate, geology, hazards) and the ecosystem services that sustain them
(e.g. carbon, nutrient, and hydrological cycles). (UNEP, 2009)

Ecological processes or functions having monetary or non-monetary value
to individuals or society at large. There are (i) supporting services such as
productivity or biodiversity maintenance, (ii) provisioning services such as
food, fibre, or fish, (iii) regulating services such as climate regulation or
carbon sequestration, and (iv) cultural services such as tourism or spiritual
and aesthetic appreciation. (IPCC, 2007)

A situation that exists when people do not have secure access 1o sufficient
amounts of safe and nutritious food for normal growth, development and an
active and healthy life. Food insecurity may be caused by the unavailability
of food, insufficient purchasing power, inappropriate distribution, or
inadequate use of food atf the household level. (IPCC, 2007)

A situation that exists when people have secure access to sufficient amounts
of safe and nutritious food for normal growth, development and an active
and healthy life. (IPCC, 2007)

General term used to describe a migratory movement in which an element
of coercion exists, including threats to life and livelihood, arising from
natural or man-made causes (€.g. movements of refugees and intermnally
displaced persons as well as people displaced by natural or environmental
disasters, chemical or nuclear disasters, famine or development projects).
(IOM, 2004)

Alivelihood comprises the capabilities, assets (including both material and
social resources) and activities required for a means of living. It is considered
sustainable when it can cope with and recover from stresses and shocks,
and maintain or enhance its capabilities and assets both now and in the
future, while not undermining the natural resources base on which it relies.
(UNEP 2009)
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Livelihood security

Migration

Natural resources

Resilience

Scarcity

Vulnerability

Livelihood security refers to the absence of objective threats to livelihood
preservation and/or subjective fears that livelihood preservation may be
undermined. It requires maintaining the conditions under which each
livelihood group can live from their activities. (UNER 2011)

A process of moving, either across an international border, or within a state.
It is a population movement, encompassing any kind of movement of
people, whatever its length, composition and causes; it includes migration
of refugees, displaced persons, uprooted people, and economic migrants.
(IOM, 2004)

Natural resources are actual or potential sources of wealth that occurin a
natural state, such as timber, water, fertile land, wildlife, minerals, metals,
stones, and hydrocarbons. A natural resource qualifies as a renewable
resource if it is replenished by natural processes at a rate comparable
o its rate of consumption by human or other users. A natural resource
is considered non-renewable when it exists in a fixed amount, or when
it cannot be regenerated on a scale comparable with its consumption.
(UNEP 2009)

The ability of a social or ecological system to absorb disturbances while
retaining the same basic structure and ways of functioning, the capacity for
self-organization, and the capacity to adapt to stress and change. (IPCC,
2007)

Scarcity describes a situation where renewable resources — such as water,
forests or productive land — are degraded or decreasing, in the sense that
the resource is used faster than it is replenished. (UNER, 2011)

Vulnerability is the degree to which a system is susceptible fo, and unable to
cope with, adverse effects of climate change, including climate variability
and extremes. Vulnerability is a function of the character, magnitude, and
rate of climate change and variation to which a system is exposed, its
sensitivity and its adaptive capacity. (IPCC, 2007)
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Annex 3. Map methodologies

Data pre-processing

DOWNLOAD AND CONVERSION (DATA FORMAT)

As an initial step the datasets were downloaded and, where necessary, converted and re-scaled to a
data format and range that enabled the integration and subsequent analysis of the datasets in a GIS
environment,

SPATIAL REFERENCE/GEOREFERENCING

In the next step a spatial reference was defined for all datasets: the World Geodetic System 1984 (WGS
84) was set to define both the coordinate frame (geographic coordinates) and the dates of the datasets.

OBSERVATION PERIOD AND SEASONAL FOCUS

Based on the constraints of the datasets, an individual observation period was defined for each of the
climate-related drivers. Moreover, as livelihoods in the target region are often highly dependent on natural
resource availability, which in turn is (among other factors) also a function of rainfall and temperature,
the rainy season was chosen as a critical season to be observed in the target region. Consequently,
the seasonal focus for the observation of driver 1 (precipitation and femperature) and driver 2 (drought)
was set to the months from May to October in order to cover not only the actual rainy season, but also
a few weeks before and after the rainy season.

Data processing and analysis

ESSENTIAL CLIMATE VARIABLES (TEMPERATURE / PRECIPITATION)

Temperature data

After data download and re-scaling (values were scaled by a factor of 10), a subset of the dataset,
covering the entire target region, was created. With the period of observation and the seasonal focus
in Mind, mean temperature was calculated for each season (May-October) of the years 1970 to 2006.
Based on these values a seasonal tfemperature trend was calculated for each grid cell of the subset
(6,387 grid cells of 0.5 degree resolution), making use of linear regression (ordinary least squares).

Precipifation data

A similar approach was applied for the analysis of the overall precipitation tfrend. Instead of mean sea-
sonal precipitation values, however, the actual precipitation amount (sum) was calculated for each
season (May-October) for the period 1970 to 2006.

NESDIS-STAR — VEGETATION HEALTH DATA (VHI)

As the data is provided in ‘hierarchical data format’ in the NESDIS-STAR server, the first step was to con-
vert the data to a common raster format, Consequently, each of the weekly VHI datasets from 1982 to
2009 (5,740 files) was converted fo ‘tagged image file format.” In a next step the datasets we re-scaled
to a new range of 0 to 100 (datasets were scaled by a factor of 100), where a VHI value of O indicates
extreme drought conditions and a VHI value of 100 indicates excellent vegetation health conditions.
Then, the seasonal (May-October) mean vegetation health (VHI) value was calculated from the weekly
gridded VHI datasets (weeks 18-44 of each year). Next, a subset of the seasonal VHI layers was cre-
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ated to increase processing time. Building on a critical VHI threshold (VHI values < 35 indicate
severe drought conditions), the datasets were reclassified in a subsequent step. Based on these
reclassified layers (0: VHI > 35; 1: VHI < 395), finally, the number of drought affected seasons
was calculated for each cell (16 x 16 km) for the period 1985 to 2009.

DFO - FLOOD DATA

As the data is provided in Mapinfo Interchange Format on the DFO welbsite, the first step was
to convert the data to a common vector format. In a next step a subset of the data was
created, showing the major flood events in the region of interest as polygons. Finally, a net
of artificial cells was created in order to calculate the number of flood events per cell for the
years 1985 to 2009.

CSI-CGIAR - SRTM v4 ELEVATION DATA

As the SRTM v4 global digital elevation model (GDEM) is provided in 5 degree resolution files,
the first step — after downloading the files - was to mosaic the files covering the target region.

APD & GPWv3 - POPULATION DATA

Population count data was acquired from different sources. Data from 1960 to 2000 was
acquired from the UNEP African Population Database (APD) website, while data from 1990 to
2010 was downloaded from the Gridded Population of the World (Version 3) portal. To deter-
mine if the GPWv3 data could be utilized to update the available time-series of population
data as provided by UNEP-APD, Pearson’s correlation of both datasets (UNEP-APD and GPWv3)
was calculated for three larger test areas. Following this approach the overall population trend
was calculated for two periods: 1) 1970-2010 and 2) 1980-2010.

PRIO-CSCW — CONFLICT SITE DATA

After the dataset was downloaded from the PRIO-CSCW website, a subset of the data for the
region of inferest was created. Then, based on the given centre-point coordinates and the
radius variable, the estimated spatial extent of the conflicts in the target area were calculated.
In order to have additional information on the number of conflicts a dissect (humber of over-
laps) was calculated based on the subset.

Cartographic representation

Following analysis of the data, the resulting geospatial information layers were carfographi-
cally refined in order to obtain a more intuitive and appealing characterization of the results,
making both interpretation and communication easier. Depending on the quality and format
of the dataset different approaches were applied:

e Angular polygon layers were smoothed making use of Bezier interpolation technigues.

e Coarse grids, such as the temperature or precipitation frend dataset (0.5 degree resolution),
were converted to point layers in order to apply spatial interpolation techniques (ordinary
kriging) to create a continuous surface of finer resolution (i.e. 0.1 degree resolution). Where
necessary, a low-pass filter was utilized to further smooth the entire raster. In a next step the
refined grids were re-converted 1o polygons. Finally, the polygons were smoothed making
use of Bezier interpolation techniques.

e Finally, where necessary, representation tools were utilized to enhance the visual
representation of the resulting geospatial information layers.
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Annex 4. Migration data used (2000-2002)

Migration flows (origin-destination stocks)

Vertical: migrant origin countries; horizontal: migration destination countries

-m-m-mm--

Benin

(BEN) 73069 61103 29'828 | 56'533 137 4231

Burkina

Faso 2701 0 11 154 | 9777421 204 | 69218 | 148791 | 93 486 | 11136

(BFA)

Cape

Verde 71 4596 0 22 1'658 29 9890 | 4480 | 437 37 335

(CPV)

Chad , : : :

(TeD) 56 3612 2 0 2459 21 2448 | 3893 9 49 291

Cote

d’lvoire | 11584 | 34847 | 1 20 0 27 9123 | 9542 12 4751 714

(CIv)

bR 41 2671 0 6 422 0 2518 | 2625 911 12 196

(GMB)

%hjzf 8608 | 93320 | 8 112 | 305648 | 157 0 83236 72 | 21655 | 6230

(%“I',;‘)ea 1008 | 65176 | 5 66 | 138550 | 38362 | 29618 0 4844 | 70689 | 4812

Guinea-

Bissau 115 7448 | 788 | 14 1024 | 17130 | 6107 | 7326 0 30 548

(GNB)

Liberia : ) )

(LBR) 52 3381 1 10 753 13 4485 | 3321 6 0 249

?"Mali'l) 2965 |437921| 13 | 183 | 486604 | 13078 | 82403 | 1622921 | 111 4286 0

Mauri-

tania 139 | 8981 1 12 904 5566 | 900 8838 | 570 30 661

(MRT)

Niger , , , , , , ,

(NER) 14680 | 138293 | 4 | 4110 | 130387 76 25611 | 53625 35 177 4013

Nigeria , , . ] ) ; ) )

(NCA) 29911 | 26572 | 8 |12134| 8913 158 | 53486 | 25885 | 72 5207 | 1937

f’s‘*gﬁf’a' 215 | 13908 | 206 | 54 3992 | 98'608 | 23896 | 13594 | 9829 | 529 1017

Sierra

Leone 65 4217 1 11 793 1574 | 4724 | 4147 6 17285 | 310

(SLE)

Togo , , ) ) ) )
25826 | 19233 | 2 22 1°650 29 9867 | 18953 13 545 1418

(TGO)

Total 98°037 | 937245 | 1°056 | 16'996 | 2122281 | 175'120 | 364122 | 607°710 | 17°060 | 125’905 | 38098
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USA Overall total

Africa
Benin , , , , , , , , ,
(BEN) | 595 | 9682 | 159683 | 1497 | 127 | 71780 | 24823 | 2717 | 59272 | 21066 576'332
Burkina
Faso | 132 | 10426 | 7583 | 3793 17 717 | 277996 | 47303 | 357320 | 48154 1'348'656
(BFA)
Cape
Verde | 19 1 2891 | 12583 | 3 103 | 97315 | 27606 | 30238 | 7'320 199'644
(CPV)
Chad , , : : :
(epy | 727 | 18321 | 163 3 153 | 8490 | 766 |242941| 185870 303'331
Cote
d’lvoire | 200 | 4782 | 3036 314 36 94 | 76038 | 8076 | 5110 | 8376 176'692
(cIv)
Eamblay 3 4367 | 7945 0 26 20348 | 6178 | 1347 | 2082 51'703
(GMB)
Ghana , , , , , , , , ,
(GhA) | 222 | 4569 | 125052 | 2345 | 633 | 37898 | 114004 | 69'995 | 27089 | 57030 957'883
Guinea , , , , , , , , ,
Gy | 374 | 4891 | 109109 | 35950 | 307 | 277930 | 6741 | 20261 | 22'020 583'647
Guinea-
Bissau | 1271 7 3316 | 32628 | 12 64 | 39752 | 777 | 5554 | 4317 128228
(GNB)
e 5 12909 | 121 | 2171 47 9563 | 41136 | 27361 | 5165 85758
(LBR)
("n"'lf_'l') 8073 | 33673 | 911150 | 23642 | 945 | 2675 | 75752 | 7157 | 87250 | 57893 1'578'695
Mauritas| 6 12068 | 39984 | 69 56 19653 | 2525 | 9909 | 6016 116'888
nia (MRT)
Niger , , , , , , ) ,
(NER) | 162 0 50043 | 1379 | 78 | 16719 | 13040 | 2425 | 14933 | 17983 496'773
Nigeria ] ] : : ] ] ] g TVICIE
(NGA) | 102 | 41379 0 1225 | 1024 | 18695 | 185001 | 143054 | 4221124 | 64'397 1'041'284
s(esnéﬂ)a' 40670 817 | 3326 0 357 249 | 181380 | 12119 | 555815 | 18934 479’515
Sierra
Leone | 9 5 2'605 138 0 49 | 29410 | 21594 | 2681 | 479 94'420
(SLE)
Togo , , , . , ) :
(Te0) | 124 | 1542 | 77353 | 452 21 0 23558 | 3490 | 221495 | 7709 214302
Total |54'923|107'668 | 587'594 | 237318 | 41'a46 | 149'632 | 974053 | 360659 |1'044'700| 372128
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Annex 5. Summary of datasets used

Data sources

This table presents the actual datasets and sources that were utilized in the mapping process.

Topic Map_ID Resolution | Start date End date Data source
Climate-related indicators
Temperature 1.1 0.5 degree 01/1901 12/2006 CRUTS 3.0
Precipitation 1.2 0.5 degree 01/1901 12/2006 CRUTS 3.0
Vegetation health | 2.0 16 % 16 km 08/1981 08/2010 NESDIS-STAR (WHI data)
Flood event 3.0 Palygon 01/1985 08/2010 DFO
Elevation 4.0 20 m - - SRTM v4
Additional information layers
Population All 2.5 minutes | 1960 2010 1970-2000 (UNEP-APD);
2010 (GPWv3)
Conflict All Palygon 01/1946 12/2005 PRIC-CSCW
Background vector data
Reference year
World physical 1.1-3.0 - ESRI Resource Centre
World termrzin 4.0 - ESRI Resource Centre
Major rivers All Line 2006 FAQ GeoMNetwork
Major wadis All Line 2006 FAQ GeoMetwork
Waterbodies All Palygon 2000; updated by Z_GIS 2010 | FAO GeoMNetwork
GAUL (Global All Palygon 2008 FAQ GeoMNetwork
Administrative
Unit Layers)
Seftlements All Point 2004; 2008 (estimated) GRUMP (alpha)
Station-based daily precipitation data
Precipitation ‘ Point | 01/1929 09/2010 NOAA-NCDC

Description of the datasets

CRU TS 3.0 — GRIDDED GLOBAL CLIMATE DATA (PRECIPITATION/TEMPERATURE)

The CRU TS 3.0 dataset (TS = time series) comprises 1,224 monthly grids of observed climate for the

period 1901-2006, covering the global land surface at 0.5 degree resolution.

Strengths of the darfasefs:

e continuous in time and space (global coverage)

e fime-series enables retrospective change analysis (available time-series: 1901-2006)

e datais freely available via CRU/BADC data portal (restricted 1o BADC users only)

Weaknesses of the datasets:

e datfasets are based on climate stations — sparse net of stations in the region of interest

e qvailable time-series ends in 2006 — up-to-date climate data not available
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NESDIS-STAR — GRIDDED GLOBAL VEGETATION HEALTH DATA (VHI)

The NOAA NESDIS-STAR vegetation health index (VHI) dataset has global coverage at 16 km resolution.
It comprises 7-day composite, validated vegetation health data.
Strengths of the dataset:

e pased on measurements of the Advanced Very High Resolution Radiometer (AVHRR) onboard the
NOAA satellite — objective, up-to-date and reliable data source

e dataset is continuous in space and time (global coverage)

e fime-series enables retrospective change analysis (available time-series: 1981 to date)
e high temporal resolution (weekly dataset)

e freely available via NESDIS-STAR data portal

Weaknesses of the dataset:
e dataset dates back only to 1981 (week 35)
e from week 36 of 1994 to week 3 of 1995 data is not available due to sensor problems

DFO — MAJOR FLOOD EVENT DATA

DFO (Dartmouth Flood Observatory) major flood event data comprises a global time-series (1985-
2010) of maijor flood events which are represented as approximated polygons. The polygons reflect
the estimated areas affected by flood rather than the actual inundated areas. According to DFO, the
flood-affected areas (polygons) are delineated based on various sources, such as online news reports,
governmental and international relief agency welbsites and satellite imagery.

Strengths of the dataset:

e global, up-to-date dataset

e fime-series enables retfrospective change analysis (available time-series: 1985 to date)

e freely available at DFO website

Weaknesses of the dataset:
e dataset does not reflect the actually inundated areas
e time-series dates back only to 1985

CSI-CGIAR — SRTM v4 GRIDDED 90 m ELEVATION DATA

The SRTM 90 meter Digital Elevation Model (DEM) has a resolution of 90 m at the equator, and is provided
in mosaics of 5 degree resolution files.

Strengths of the dataset:

e continuous in space (global coverage)

e high spatial resolution (90 m)

e vertical accuracy (< 9 m)is much higher than the vertical accuracy of the ASTER GDEM (+/- 20 m)
e high quality coastline

e freely available at CGIAR-CSI SRTM welbsite

Weaknesses of the dataset:
e vertical accuracy (< 9 m) is noft sufficient to delineate small changes in sea level (cm)
AFRICAN POPULATION DATABASE (APD) — GRIDDED AFRICAN POPULATION DATA

The population figures of the UNEP African Population Database (APD) represent estimated fotals for the
standardized years 1960, 1970, 1980, 1990 and 2000 (10-year intervals). Data sources vary by country
(censuses, national stafistical offices, efc.). The African Population Database provides population count
and population density information at a spatial resolution of 2.5 arc minutes.
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Strengths of the dataset:
e high spatial resolution (2.5 arc minutes)
e fime-series enables retrospective change analysis (available time-series: 1960-2000)

e high correlation (Pearson) with the Gridded Population of the Word (GPWv3) dataset— GPWv3 dataset
can be ufilized to extend the time-series o 2010

e freely available via UNEP-APD data portal

Weaknesses of the dataset:

e datais only available for the African continent (no weakness within the context of this project, however
could be a weakness for other projects)

e qccuracy of the data as it is partly census-based and there is a lack of available census information
in the region of interest

e dataset ends in the year 2000 (no up-to-date data available)

GRIDDED POPULATION OF THE WORLD (GPWv3) — POPULATION DATA

Gridded Population of the World (GPWv3) is the third edition of a large-scale data product that dem-
onstrates the spatial distribution of human populations across the globe. The output is unique in that
the distribution of human population is converted from national or sub-national spatial units (usually
administrative units) of varying resolutions, to a series of geo-referenced quadrilateral grids at a resolu-
fion of 2.5 arc minutes.

Strengths of the dataset:

e dataset is continuous in space (global coverage)

e high spatial resolution (2.5 arc minutes)

e fime-series enables retfrospective change analysis (available time-series: 1990-2015)
e dataset comprises a population count/density forecast until 2015

e high correlation (Pearson) with the UNEP-APD population dataset— GPWv3 dataset can be utilized
to extend the available population fime-series from 1960 to 2010

e freely available at the GPW/GRUMP data portal

Weaknesses of the dataset:

e the 1990 population and population density estimates are missing from all countries in Africa

e qaccuracy of the data (data is partly census-based — lacking census data in the region of interest)

PRIO-CSCW — CONFLICT SITE DATA

88

The Uppsala Conflict Data Project (UCDP) defines armed conflict as ‘a contested incompatibility that
concerns either government or territory or both, where the use of armed force between two parties results
in atf least 25 battle-related deaths.” The PRIO-CSCW ‘conflict site” dataset is an extension to the UCDP/
PRIO 'Armed Conflicts Dataset’ that provides coordinates for the conflict zones and lists of countries in
which the conflicts were located from 1946 to 2005. Following the procedure of earlier versions of the
UCDP/PRIO data, the conflict zones are coded with centre-point coordinates, plus a radius variable to
denote the estimated spatial extent of the conflicts.

Strengths of the dataset:

e global dataset

e fime-series enables refrospective change analysis (available time-series: 1946-2005)
e dafa reflects the estimated area affected by conflict (radius variable)

e freely available at PRIO-CSCW welbsite
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Weaknesses of the datfaset:

e areas affected by conflict are represented by an estimated conflict radius — high degree of
generalization

e dataset ends in 2005 (no up-to-date information on conflicts available)
e small-scale conflicts are not captured in the dataset

NOAA-NCDC - STATION-BASED CLIMATE DATA

The input data used in building these station-based global daily summaries are the ‘Integrated Surface
Data’ (ISD), which includes global data obtained from the USAF Climatology Center, located in the
Federal Climate Complex with NCDC (National Climatic Data Center). The online data files are now at
the Version 7 software level. Globally, data from over 9,000 stations is available.

Strengths of the dataset:

e |arge number of stations globally available

e daily climate statistics

e fime-series enables refrospective change analysis (available time-series: 1946-2005)
e freely available via NOAA-NCDC data portal

Weaknesses of the dafaset:

e sparse net of stations in the farget region

e high number of missing values in the data
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Annex 7. Population vulnerable to sea-level rise
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Annex 8. Adapting to change: Lessons from local best practices

The following examples highlight traditional adaptation measures utilized by various local communities
with respect to floods and droughts, as well as a numiber of integrated adaptation strategies that can be
drawn upon to enhance resilience in the face of cumulative changes in climate. The list is not meant to
be exhaustive, but rather aims to highlight the types of local measures that should be taken into consider-
ation as national and regional adaptation strategies are formalized. Although many of these strategies are
highly context-specific, these experiences can help inform adaptation policies for regions facing similar
changes in climate.

Floods

The sudden onset of floods can have severe consequences for communities, particularly in urban areas
that have relatively high population density. In llorin, Nigeria, a region prone to flooding, an analysis was
conducted on ways to reduce the risks associated with flood damage.?*® Specific recommendations
highlighted in the study include:

e Establishing laws and effective enforcement mechanisms that prohibit development in flood plains;

e Mandating changes in urban and housing designs that can better withstand the sudden onset of
flooding;

e |nvesting in appropriate infrastructure such as appropriate drainage systems;
e Promoting the construction of canals and dykes to protect the riverbank; and

e |ncorporating the development of flood shelters and assistance shelters, as well as the provision of
emergency housing and drinking water into community emergency preparedness programmes.

Drought

Over the last 100 years, the region has faced severe recurrent drought.?3¢ In response, local farmers have
developed a number of adaptation strategies, including the use of agroforestry, drought resistant crops
and infiltration ponds. Agroforestry is an intfegrated approach that balances the cultivation of food crops
and forests. This approach has been increasingly used in areas where drier conditions and higher populo-
fion densities are prevalent.?®” As agroforestry techniques are further developed, both scientific research
and local knowledge should be considered:

e Specifically, baobab and acacia frees have been identified by researchers as valuable species that
can be used for agroforestry in drier areas of the region. 2%

e |ocalknowledge on which tree species thrive under varying ecological conditions can help to inform
more diversified agroforestry practices. For example, in south-western Nigeria, a 1988 study revealed
a similar practice, in which local populations grew shade-tolerant crops such as Dioscorea spp. and
cocoyam in an essentially permanent forest setfting. 2%

e The cultivation of drought-resistant crops can enable farmers to better withstand dry seasons. In
particular, using the early maturing varieties of these crops?*® can also have positive benefits for
dryland communities especially during the period prior to harvest when food reserves run dry.24
Pearl millet has been identified as one of the most drought-tolerant crops of all the maijor staples.
Sorghum and millet are prominent cereal crops grown in dryland regions and are essential for food,
as well as feed for livestock. Additionally, a variety of millet known as Okashana 1 has been widely
used by farmers in Namibia due fo its early maturation cycle.?*? Furthermore, multipurpose grain
legumes have been identified as a source of low-cost protein that can also help to restore soil fertility.
Of these, the cowpea is most widely grown in the dry regions of Africa. Scientific research supported
by the International Institute of Tropical Agriculture has enabled the usage of improved cowpeas in
over 60 countries.

Livelihood Security: Climate Change, Migration and Conflict in the Sahel 95



In addition to agroforestry and the usage of drought-resistant crops, infiltration ponds have also been
constructed to improve rainwater infilfration and moisture retention in soil, as well as to enhance a
plant’s water uptake capacity.?+

Integrated adaptation strategies

96

As indicated on Map 12 a number of areas in the Sahel face combined changes in multiple climate
indicators. The following strategies can be utilized to enhance resilience in the presence of multiple
slow-onset changes in climate:

Zai method: This technique (see Case Study 7), sometimes known as the “water pockets” method,
is a longstanding technique that was revived in the Yatenga Province of northern Burkina Faso by
which small microreservoirs are dug out, enriched with fertilizer and covered with another thin layer of
soil.?** This enables water to collect in the reservoirs, providing seeds with humid sail. This technique
also helps to minimize runoff,

Stone contour bunds: Farmers in Burkina Faso, with the assistance of Oxfam staff, have also begun
building stone contfour bunds to harvest rainwater and improve sail fertility and structure.?* Oxfam
helped the community acquire a simple and low-cost tool that enabled the precise measurement
of water levels. Since then, Zai and stone contour bunds have been used jointly for food crops, free
planting and fodder production. The combination of these tactics has led to the rehabilitation of
200,000-300,000 hectares of farmland in the Central Plateau of Burkina Faso.?4

Half-moon technique: The half-moon technique is a modulation of the Zai method built on forward
slopes. It involves the digging of a basin and the formation of an arched dyke with the excavated
soil, which collect runoff water d that then seeps into the soil.?*” The half-moon technique is used to
enhance farm productivity through improvements in sail fertility and humidity. 248

Natural mulches: Natural mulches have been integrated into farming practices in order to moderate
soil femperatures and extremes, suppress diseases and harmful pests, and conserve soil moisture.?4?

Further efforts to improve ecosystem management through measures such as crop pollination,
decomposition of wastes and regulating nutrient cycles can also help to enhance ecosystems
leading to more resilient, productive and sustainable land. 2%
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