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Chapter 1

Introduction to Book
Joseph Awetori Yaro and Jan Hesselberg

1.1

Introduction

This book provides conceptual and empirical discussions of adaptation to climate
change/variability in rural West Africa. It brings on-board country experiences in
adaptation by different socio-economic groups and efforts at building adaptive
capacity. It presents a holistic understanding of adaptation and shows contextual
and generic sources of adaptive capacity. Focusing on adaptation to climate
change/variability is critical because the development challenges of rural West
Africa have been historically intertwined with its climate. Moreover, emerging
patterns of climate change are inextricably linked to developmental issues today for
West Africa’s agrarian communities with high numbers of the population earning a
living directly and indirectly from the natural environment. Natural resource
dependence and agrarian livelihoods make such communities most vulnerable to
climate-driven ecological change. Therefore, it is imperative that rural people adapt
to climate change, but their ability to successfully do so may be limited by competing risks and vulnerabilities. Their adaptive capacity may be impeded by sources
of vulnerabilities such as agricultural policies, trade arrangements or governance
issues that are rooted in the wider political economy. Providing an elucidation of
these vulnerabilities and the capacities needed to enable successful adaptation and
avoid maladaptation is critical for future policy formulation. Though the empirical
discussions in this book are about West Africa, their applicability in terms of the
processes, structures, needs, strategies, and recommendations for policy transcends
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West Africa and they provide useful lessons for understanding adaptation broadly
in rural settings of the developing world.
West Africa is predominantly a semiarid region with a rapidly growing population and a low gross domestic product (Ayuk and Kabore 2013; Brown et al.
2009; Elbehri 2013; Jerven 2015). The rural population in the West African
Savannah and Sahel constitutes one of the most vulnerable on earth, and this
vulnerability is partly caused by the variability of the West African monsoon
(Barbier et al. 2009). West Africa’s climate is among the most variable in the world
on intra-seasonal to decadal timescales (see Chaps. 2 and 3). There has been a
pattern of continued aridity since the late 1960s and some recovery since the 1990s
(Christiansen et al. 2007; Codjoe and Owusu 2011; Nicholson et al. 1999). The
projected climate change indicates continuous and stronger warming (1.5–6.5 °C)
and a wider range of precipitation uncertainty (roughly between −30 and 30 %)
which is even broader in the Sahel and increasing in the farther future (Sylla et al.
this volume). The mean precipitation change over West Africa shows a less evident
trend and mostly oscillates between −10 and 10 %. Sylla et al. (this volume) assert
that in the rest of West Africa the projected rainy season and the growing season
will become shorter while the torrid, arid and semi-arid climate conditions will
substantially extend. Riede et al. (this volume) assert that climate projections for
West Africa show a slight increase of total precipitation and a longer rainy season
with a drier phase within. These differences in projections result from the unpredictable West African monsoon system.
The changing climate and increasing variability increases the vulnerability of the
region’s population to climate stressors such as droughts, floods, heat waves, and
changing rainfall patterns, and will increase the cost of food, health, basic infrastructural provision and humanitarian assistance. The impacts of climate change on
the region are expected to be widespread, complex, and geographically and temporally variable (Marc et al. 2015; Wakhungu 2011; Yaro et al. 2010). The different
climate stressors will reduce agricultural production in West Africa signiﬁcantly
and therefore affect the livelihoods of over half of its population living in rural areas
(Hallegatte et al. 2016). The changing climate does not only affect agriculture; it
impacts all facets of the lives of rural dwellers.
Rural West Africans deploy a range of ingenious strategies in dealing with
climatic changes and variability, including irrigation, change in crop varieties,
non-farm activities, and diversiﬁcation of crops and livestock. These strategies
reduce farmers’ dependency on rainfall but are insufﬁcient to reduce poverty and
vulnerability for the majority (Barbier et al. 2009; Rademacher-Schulz et al. 2014;
Resurreccion 2013). These adaptive strategies are dependent on adaptive capacities,
which are enabled by social, economic, physical, and cultural circumstances
(Derbile and Laube 2014). The IPCC (2001) deﬁnes adaptive capacity as the
potential, capability, or ability of a system to adapt to climate change stimuli and
their effects or impacts. A deeper understanding of adaptation is critical in
answering the questions: How effective are these strategies? What determines them?
Which interventions are more helpful and to whom? What policies are enabling or
disabling? How can we enhance the capacity of rural Africa to adapt appropriately?
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The multiplex livelihoods in dry areas mirror complex realities of life. We need to
unearth the intricate processes, intentions and aspirations of rural dwellers to
understand their adaptation potentials and reasons for failure and success. To be
effective, these measures require different structures and institutions to galvanise
necessary action and resources. Some of these measures include the following as
suggested by Agrawal et al. (2008): information gathering and dissemination,
resource mobilization and allocation, skills development and capacity building,
providing leadership, and networking with other decision makers and institutions.
Although the main manifestations of climate change are of a physical nature,
their consequences transcend ecological, social, cultural, political and economic
impacts (Aﬁﬁ et al. 2014; Hallegatte et al. 2016; Inderberg et al. 2015; Mendelsohn
et al. 2006; O’Brien and Selboe 2015; Rademacher-Schulz and Salifu 2014) and
shape prospects for food, water and health security. Adaptation can be positive or
negative: positive if it is by choice, reversible, and increases security; negative if it
is of necessity, irreversible, and fails to increase security. The challenge is to show
how the political economy and its embedded social relations impede and facilitate
effective adaptation to climate change. Building adaptive capacity requires substantial attention to crucial factors such as land rights and access to resources, legal
provisions and policies, trade regimes, as well as governance issues such as elite
capture of resources which generate or maintain poverty and shape access patterns
deﬁning livelihood resilience. The effects of climate change/variability should not
lead to catastrophic and irreversible damage to humans since societies’ adaptive
capacity can be strengthened and streamlined (Heltberg et al. 2009; IPCC 2007;
Leary and 2007).

1.2

Outline of the Book

Chapter 1 introduces the subject matter of the book and provides a summary of its
contents. It makes a case for dealing with adaptation to climate change/variability in
rural West Africa.
In Chap. 2, an analysis of the IPPCs 5th report is presented to set the background
against which the discussions on adaptation can be related. The latest IPCC (2014)
report concludes that Africa as a whole is one of the most vulnerable continents due
to its high exposure and low adaptive capacity. Temperature projections over West
Africa from global climate simulation for the end of the 21st century range between
3 and 6 °C above the late 20th century baseline depending on the emission scenario.
The authors of this chapter observe that in the past a shift of the rainy season was
discussed, but currently a shift cannot be observed for West Africa. Yet the length
of the Sahelian rainy season reveals an increasing trend of 2–3 days per decade,
with a drier phase within. However, climate projections show a slight increase of
total precipitation and a longer rainy season.
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Similarly, Chap. 3 continues the analysis of the physical dimension of climate
change in the region. The chapter presents an assessment of recent trends and future
changes of the climate in the region. It shows that the Sahel has recovered from the
previous drought episodes of the 1970s and 1980s. However, the precipitation
amount is not at the level of the pre-drought period. The authors argue that most
countries in West Africa will have to cope with shorter rainy seasons; generalized
torrid, arid and semi-arid conditions; longer dry spells; and more intense extreme
precipitations.
Chapter 4 meticulously argues that the strategies for climate change adaptation
designed for deliberate change have to be considered in the context of closely
coupled social-ecological systems. It presents examples of prominent adaptation
strategies that have been introduced in an attempt to adjust to the already evolving
climatic conditions and shows that a lack of whole systems thinking is at the heart
of the limited sustainability of promising strategies.
Chapter 5 examines the determinants of adaptive capacity in rural northern
Ghana. It reveals that while adaptive capacity in the northern savannah zone is
generally low due to high levels of poverty and poor state presence, it varies spatially
due to locational, individual and community factors. The importance of both community and individual level factors and characteristics deﬁning the capacities to
adopt speciﬁc adaptation strategies to climate change threats are cogently discussed.
Chapter 6 evaluates the potential role and limitations of local knowledge in climate
change adaptation from an endogenous development perspective in Ghana. It cautions that even though local knowledge enables environmental sustainability and
climate change adaptation in smallholder agriculture, it is not without limits and risks.
Chapter 7 examines the concept of community-based adaptation (CBA) as a key
strategy in adaptation and rural development landscapes. It shows how CBAs can
be very successful at raising the proﬁle of bottom-up expressions in the international climate change architecture with strong top-down, “scientistic” tendencies.
Using social capital as an analytical capsule, this chapter investigates competing
claims arising in the context of a sudden increase in the value of natural resources.
Chapter 8 focuses on trajectories of rural transformation in northern Ghana by
examining changes in rural aspirations and future-oriented strategies among the
rural people. It discusses the extent to which these changes contribute to better
individual social mobility, rural transformation and enhanced adaptation and concludes that rural adaptation policies, often focussing on agriculture, need to take
changing aspirations and larger rural social transformations into account.
Chapter 9 addresses the issue of migration as a societal response to climate
change using Mali and Senegal as cases. It shows how the changing and unsteady
environmental conditions lead to changing patterns of migration. It examines the
interacting influence of environmental and socio-economic conditions on the
decision to migrate, but stresses that unfavourable environmental conditions play a
decisive role when people migrate seasonally for economic reasons.
Chapter 10 discusses the distinct overemphasis on rural agricultural spaces that
undergirds much of the literature on local riskscapes in West Africa. It does this by
elucidating how households that live on the fringes of rapidly transforming
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peri-urban spaces are caught in a double bind of institutional and spatial
marginality. The chapter argues that peri-urban households are confronted with
socio-environmental risks that are similar to those experienced by their rural
counterparts, while at the same time being subjected to interrelated institutional and
material transformations which deﬁne such spaces as dynamic risk frontiers.
Chapter 11 discusses the turn toward ecosystem-based adaptation, which adopts
a multi-sectoral approach to sustaining healthy ecosystems as a means of reducing
vulnerability and enhancing the resilience of social and ecological systems to climate change impacts. It shows that although the concept of ecosystem-based
adaptation appears promising, the transition from conventional climate change
adaptation policies toward ecosystem-based adaptation in West Africa has been
slow. The chapter also discusses the potential roles of non-governmental organizations (NGOs) in enhancing awareness, generating interest, creating opportunities,
and building capacities for enhancing the transition toward ecosystem-based
adaptation.
Chapter 12 employs mapping as a vital tool in using social capital for effective
adaptation. It quantiﬁes critical variables, which are displayed in interactive maps to
show spatial vulnerabilities and capacities.
The concluding chapter provides general recommendations for improving the
lives of the rural population via the creation of macro and micro level conditions
and policies that enhance appropriate adaptation for all.
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Chapter 2

What’s on the 5th IPCC Report
for West Africa?
Jens O. Riede, Rafael Posada, Andreas H. Fink and Frank Kaspar

Abstract The status of knowledge on observed and projected climate change is
regularly summarized in the assessment reports of the Intergovernmental Panel on
Climate Change. The latest IPCC report (2013) concludes that Africa as a whole is
one of the most vulnerable continents due to its high exposure and low adaptive
capacity. Here, the major conclusions of the report for Western Africa are summarized. Although there are still large gaps in the available data, evidence of
warming over land regions across Africa, consistent with anthropogenic climate
change, has increased. Temperature projections over West Africa for the end of the
21st century from global climate simulation range between 3 and 6 °C above the
late 20th century baseline depending on the emission scenario. A similar range is
produced with regional climate models that are used to downscale global climate
simulations. For some regions, unprecedented climates are projected to occur at
around 2040. Important progress has been made in the understanding of West
African weather systems during the African Monsoon Multidisciplinary Analysis
(AMMA; phase 1: 2002–2010, phase 2: 2010–2020) project. For many processes in
ecology, agriculture or hydrology, precipitation is one of the most important
parameters. In addition to the total precipitation, the onset of the rainy season is of
special interest for agriculture. In the past a shift of the rainy season was discussed,
but currently a shift cannot be observed for West Africa. However, the length of the
Sahelian rainy season reveals an increasing trend of 2–3 days per decade, with a
drier phase within. Since the 1950s annual precipitation has tended to decrease in
western and eastern parts of the Sahel region, with a very dry period in the 70s and
80s and a slight increase of precipitation afterwards, until today. However, climate
projections show a slight increase of total precipitation and a longer rainy season
with a drier phase within.
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2.1

Introduction

Climate variability and climate change have impacts on many sectors, such as
agriculture, water availability and health. Depending on the adaptive capacity of a
society, these impacts might result in strong vulnerability. One of the main features
responsible for climatic conditions over West Africa is the West African monsoon
system (WAM). The underlying atmospheric processes and interactions with the
land surface and ocean are complex and not yet fully understood. Several recent
research activities have addressed the knowledge gap the and did advance our
understanding of the WAM system. Among these are the African Multidisciplinary
Monsoon Analysis (AMMA, phase 1: 2002–2010, phase 2: 2010–2020) or the
GLOWA-Impetus and GLOWA-Volta project. Results of these activities have been
published in several special issues (Lafore et al. 2010; Plocher et al. 2011; Speth
et al. 2010).
The status of knowledge on global and regional climate change and related
impacts has been summarized in the 5th Assessment Report (AR5) of the
Intergovernmental Panel on Climate Change (IPCC). Widespread impacts of climate change have been identiﬁed on all continents and detailed regional summaries
are available.
The following sections provide a summary of these ﬁndings. Section 2.2 gives a
short introduction to the climate of West Africa. Sections 2.3 and 2.4 provide a
summary of the major IPCC conclusions about observed and projected climate
change in West Africa. Readers not familiar with the work of IPCC can ﬁnd some
background information in Box 1.
Box 1. The Intergovernmental Panel on Climate Change
The IPCC is a scientiﬁc body under the auspices of the United Nations
(UN) which reviews and assesses the most recent scientiﬁc, technical and
socio-economic information produced worldwide relevant to the understanding of climate change. This international body publishes Assessment
Reports (AR) periodically to provide a clear and up to date view of the
current state of scientiﬁc knowledge about climate change. The IPCC is
currently organized in 3 Working Groups and a Task Force. Working Group I
deals with “The Physical Science Basis of Climate Change”, Working
Group II with “Climate Change Impacts, Adaptation and Vulnerability” and
Working Group III with “Mitigation of Climate Change”. The Task Force on
National Greenhouse Gas Inventories is to develop and reﬁne a methodology
for the calculation and reporting of national greenhouse gas emissions and
removals. The preparation of the last report (Fifth Assessment Report, AR5)
involved more than 830 authors and review editors from over 80 countries.
They in turn drew on the work of over 1000 contributing authors and about
2000 expert reviewers who provided over 140,000 review comments.

