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[bookmark: _Toc164261666]ABSTRACT
Climate change, recognized as a global phenomenon with far-reaching consequences, has been particularly impactful in dryland regions. Previous scholarships on climate change, and pastoralist mobility have focus on the adaptation strategies with no evidence on the characteristics of pastoralists and their perception on climate change.   Therefore, to fill this gap, the study adopted a qualitative approach to investigate the relationship between climate change and pastoralist mobility and how their internal movement patterns have evolved using interview and focus group guide. The theories that was adopted include Push and Pull theory, Maximalist School of thought and Migration System and Network theory. The findings revealed five different ethnic groups involved in pastoralism in the study area which include Fulbe, Jerigonji, Moshi, Busansi, and Gruma. This ethnic group maintains a unique identity making it difficult for the people in the study area to distinguish them and therefore consider all of them as fulbe. Results also shows that pastoralists have been experiencing high temperatures, unreliable rainfall patterns, and high wind in the study area. They attribute these changes to bush burning, and deforestation. The study also found a significant relationship between climate change and pastoralist mobility. Suggesting that the scarcity of essential resources such as grass and water is a predominant factor influencing mobility among pastoralists. In addition, the study revealed that pastoralists’ internal movement patterns have changed for the past two decades. They attribute these changes to large-scale farming, lack of forage, farmer-herder conflicts, and other socioeconomic factors. The study recommends further research into sustainable resource management practices that can help pastoralist communities ensure the availability of these critical resources for their livestock. 
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[bookmark: _Toc164261672]CHAPTER ONE
[bookmark: _Toc164261673]GENERAL INTRODUCTION 
[bookmark: _Toc164261674]1.0 Background of the Study 
Globally, changes in climate have become one of the most significant challenges facing humanity in the 21st century (Kashif Abbass et al., 2022). Climate-related events such as storms, hurricanes, and extreme weather conditions have had a profound impact on various regions and communities, including Lytton, Paradise, Fort McMurray, Bangladesh, Philippines, Tuvalu, Ida, Maria, and Harvey (Bates-eamer, 2022). These events have resulted in the displacement of approximately 111.5 million people worldwide, with 263,200 people being displaced in Canada alone (International Displacement Monitoring Centre, 2021). However, these statistics do not account for the millions of individuals who have had to relocate due to the unsustainability of their livelihoods or the destruction caused by climate change, nor does it include those who have perished in these hazardous weather events (Bates-eamer, 2022; Nishimura, 2017).
The African continent faces significant vulnerability to climate change, particularly in its dry land regions, which constitute two-thirds of the continent and encompass approximately 319 million hectares (AGNES, 2020; Pas Schrijver, 2019). Unpredictable rainfall patterns, periodic droughts, floods, and wind storms have made these areas extremely susceptible to the adverse effects of climate change (Gitz et al., 2016; Harris et al., 2020; Piguet, 2008; Seneviratne et al., 2012). As a result, millions of individuals are expected to be displaced from their homes and seek protection in alternative locations (Biermann & Boas, 2012). However, there is limited knowledge regarding the precise number of climate-induced migrants, as estimations vary depending on different assessment approaches, circumstances, timeframes, and expectations (Biermann & Boas, 2010; Piguet, 2008; The White House, 2021). Nonetheless, existing literature indicates that climate change-induced mobility crises will surpass other forms of mobility crises in terms of the number of people affected. Some individuals may seek refuge within their home countries, while others may be compelled to cross borders in search of new homes (Biermann & Boas, 2010; de Sherbinin et al., 2022). 
Climate change has adversely affected all sectors of the economy, including livestock production in West Africa, particularly in Ghana (Atanga & Tankpa, 2021; Chemura et al., 2020). Within these regions, an estimated 386 million people, including pastoralists, depend on natural resources for their survival (Kimaro et al., 2018). Pastoralists, being at the forefront of climate change, are the most affected group within this population (Dong et al., 2011; Snaibi et al., 2021). 

The significant effects of climate change in these areas have led to changes in pastoral mobility patterns. The increasing frequency and duration of drought cycles have forced pastoralists to travel more frequently and for longer periods in search of suitable grazing areas (Bogale & Erena, 2022; Snaibi et al., 2021). The right to free movement within and across national borders is crucial for the sustainability of mobile pastoralism, especially in the face of climate change. However, evidence suggests that movement is often restricted due to various factors, exacerbating pastoralists' vulnerability to climate and other shocks. Pastoralists' needs are often overlooked when drawing administrative borders, leading to intercommoned tensions, insecurity, and conflicts. As other livelihood systems encroach on their lands, pastoralists are increasingly marginalized (Kimaro et al., 2018; UN, 2010). The relationship between mobility and climate change remains relatively understudied, mainly due to the complex interactions between economic, environmental, social, and political drivers (Boas, 2019, 2022; Jarawura, 2021; Wiegel et al., 2019). As a result, there is a lack of comprehensive research on the interplay between climate change and pastoralists' mobility patterns and how they have evolved in response to climate change in Gusheigu municipal in northern Ghana. 

[bookmark: _Toc164261675][bookmark: _Toc128438182]1.1 Statement of the Problem 
Because of the high prevalence of climate-related disasters and the worsening impacts of global warming, the relationship between human migration and climate change is a fundamental subject in both academics and politics (Biermann & Boas, 2012; Boas, 2022; IPCC, 2014). Climate change, recognized as a global phenomenon with far-reaching consequences, has been particularly impactful in dryland regions (AGNES, 2020; Antwi-Agyei & Nyantakyi-Frimpong, 2021; Leary et al., 2012). Unpredictable shifts in rainfall patterns, recurrent droughts, and extreme weather events have substantially changed the ecological landscape, directly affecting the livelihoods of pastoralists (Leweri et al., 2021; Sankaran, 2019). This forces them to involve in consistent seasonal mobility and temporary dwelling arrangements (A. O. Olaniyan, 2015). Mobility is an adaptation strategy used by pastoralists to cope with climate change variability and exploit the seasonal availability of grazing and water resources (Alidou, 2016). This gives herders the opportunity to exploit weight gain and milk production in the wet season and limit weight loss in the dry season (Toulmin & Krätli, 2020). Furthermore, it helps minimize the possible impacts of climate change and variability on livestock production (Zampaligré & Fuchs, 2019). Pastoralist across the Sahel and savanna move towards north and southern part of Ghana because they have recognized the seasonal gains from these areas (A. Olaniyan et al., 2015).
This movement takes place from November to June each year, with the officially proclaimed mobility period being from January to May, as this corresponds to the dry season in Sahel countries when pastoral resources are scarce (Houessou et al., 2020; Timpong-Jones et al., 2023). During this period, pasture grass completely dries up and is consumed by bushfires. Points and planes of water become scarce or completely dry up. This situation is aggravated by the desertification of soils and spaces, which reduces productivity by pasture biomass (Ouoba-Ima, 2018). Pastoralists livestock production is affected during this period (Toulmin & Krätli, 2020), forcing them to relocate to other places (Ouoba-Ima, 2018). This mobility patterns are changing mainly due to the melee over the usage of land (African Union, 2013; Caceres & Benitez, 2018). Pastoral lifestyles vary, from nomads who have no permanent abode and migrate with their families and herds, to settled agro-pastoralists who have houses and farms but move their herds between grazing areas to access patchy resources (UNOWAS, 2018). 

[bookmark: _Toc128438184]In Ghana, particularly in the Northern region, a significant number of pastoralists who started migrating from neighbouring countries like Mali, Burkina Faso, and Niger since the late 1980s, typically opt for permanent settlements (Issifu et al., 2022; A. Olaniyan et al., 2015). Despite the gradual reduction in the area's vegetation cover, it continues to serve as a habitat for pastoralists and their livestock. However, even though they have opted for permanent settlement in the study area, they continue to practice mobility both inside and outside the area, Top of Formbut the role of climate change in these movements has not been extensively established, and the relationship between climate change and these movements remains unclear (Nassef et al., 2015). Also, despite recent attention in the literature on pastoralist’s mobility, there exists limited knowledge on how pastoralists’ internal movement patterns have evolved, and how these patterns interact with cultural, socioeconomic factors, politics, and historical experiences with mobility. Thus, this research seeks to answer the question; what is the role of climate change in the process, and how have pastoralists’ internal movement patterns evolved in Gusheigu in the northern region of Ghana?
[bookmark: _Toc164261676]1.2 Research Questions
[bookmark: _Hlk151632225][bookmark: _Hlk150598695]The main research question is: What is the relationship between climate change and pastoralist’s mobility and how have their internal movement patterns evolved in the study area? A number of sub-research questions have been established in order to do this. Which are;
1) [bookmark: _Toc164261677][bookmark: _Toc128438185]What are the characteristics of pastoralists in the host communities?
2) [bookmark: _Toc164261678]What are pastoralists perceptions and experiences of climate change in the study area?
3) [bookmark: _Toc164261679]What is the role of climate change in pastoral mobility patterns in the study area?

[bookmark: _Toc164261680]1.3 Research Objectives
[bookmark: _Hlk150599974]The general research objective of the study is to investigate the relationship between climate change and pastoralist’s mobility and how their internal movement patterns evolved in the study. Specifically, the study sought to:
1) Ascertain the characteristics of pastoralists in host communities 
2) Explore pastoralist’s perceptions and experiences of climate change in the study area 
3) Understand the role of climate change in pastoral mobility patterns in the study area
[bookmark: _Toc164261681]1.4 Significance of the Study
One of the main forces driving pastoralists to move across state boundaries or within them in order to feed their livestock is climate change. The findings will help inform policy responses that are inclusive and proactively address the needs of very vulnerable groups in the study area (pastoralist and host-community). Additionally, the findings of this project will help policy maker to understand various climate change adaptation strategies that are locally effective and less expensive to implement. It is also to make a significant contribution to strategies and policy decisions involving the development of a regional mobility framework that seeks to address the needs of the pastoralist communities, focusing on the gaps in the cross-border protection of pastoralists. Moreover, the study will also contribute to addressing research gaps relating to how climate change shapes pastoralist movements when they cross state borders, which are largely absent in the existing literature on climate change related pastoralists mobility. Finally, the study will also enable us to understand how the movement patterns of pastoralist evolved. Also, little is known about how this movement interacts with other cultural and socioeconomic factors, border politics, and historical experience with mobility. 
[bookmark: _Toc128438200]
[bookmark: _Toc164261682][bookmark: _Toc128438186]1.5 Outline of the Dissertation 
Chapter one sets the viewpoint of the study. It provides the background for undertaking the study. The objectives, questions, and relevance of the study are explained. Chapter two discusses the literature and theoretical orientation of the study. Literature on climate change, pastoralism, climate change, and mobility and the theories of mobility are discussed. The chapter ends by presenting a framework for the analysis of climate change and mobility. Chapter three provides information about the study area and also presents the methodology of the research. Chapter Four discusses the characteristics of pastoralists. Chapter five discusses pastoralists’ perceptions of climate change. Pastoralists’ perception of climate change offers an understanding of the peoples‟ understanding of climate change as an environmental phenomenon which inevitably provides a platform to investigate their responses to it. Chapter six discusses the patterns of mobility and the relationship between climate change and mobility in the study area are shown. Climate change-related mobility is expressed in existing patterns of migration. This makes it important to investigate the patterns of migration as a means of examining the relationship between climate change and mobility. Chapter seven provides the conclusions of the study. It gives a summary of the key findings of the work and also offers some suggestions for policy formulation and further research.










[bookmark: _Toc164261683]CHAPTER TWO
[bookmark: _Toc164261684]LITERATURE REVIEW
[bookmark: _Toc164261685]2.0 Introduction
The examination of theories and concepts constitutes integral elements in research. Theoretical and conceptual frameworks, as defined by scholars, encompass the epistemological perspective guiding a researcher's approach to a research problem (Liehr & Smith, 1999). Theoretical framework serves as the guiding theory for a researcher's investigation (Imenda, 2014). In a more detailed explanation, the theoretical standpoint is crucial as it forms the basis for the development of research knowledge, offering a structural foundation for elements such as the study rationale, problem statement, purpose, significance, and research questions (Neumann et al., 2011). According to Kumar, (2018), the absence of a theoretical review renders a study purposeless.
On the other hand, a conceptual review is a pivotal aspect of research. It involves assembling a set of interconnected concepts to gain a more comprehensive understanding of the subject under investigation (Imenda, 2014). This conceptual review aids in identifying crucial factors for knowledge development in the research field and brings clarity to the problem statement  (Griffee, 2012; Walliman, 2011). Therefore, this chapter provides an overview of both conceptual and theoretical aspects, empirical reviews, lessons learned, and concludes with a conceptual framework elucidating the relationship between climate change and the mobility of pastoralists, delving into the evolution of their internal movement patterns.

[bookmark: _Toc164261686]2.1. Theoretical Review  
The theories that comprise the theoretical framework for this study explain and describe why the research problem under study exists, while others provide a direction for where the research is headed or, more importantly, what the motivation for this study is. In this study, Push and Pull, the maximalist school of teaching, and migration Systems and Network Theories, were used to explain how climate change has influenced people’s movement in to host communities. 
[bookmark: _Toc164261687]2.1.1 Migration Theory of Push and Pull
In the first place, it would be advantageous to develop the scholarly basis from which the empirical arguments regarding pastoralist mobility, and climate change have emerged. Ernst Ravenstein's (1880) push-and-pull migration theory, credited as the father of migration, was published in the 19th century in order to enlighten migration patterns in and outside countries. Based on the push-and-pull migration model, people migrate as a result of greater economic opportunities, such as increased revenues and better employment outcomes in destination areas, which allow them to fully realize their desire to enhance their well-being (Tymore, 2020). In this situation, pull factors like higher wages, job opportunities, better living conditions, and the availability of land in target areas tend to entice people to leave their homes, while push factors like poverty, low income, high unemployment, poor health care, and a lack of human security compel emigration in the regions of origin (Katan, 1988). This theory is useful in explaining pastoralist mobility patterns that occur around the world, especially during times of climatic stress. In this context, the inability of pastoralists to get enough feed for their animals during the dry season has led to the increased mobility of pastoralists from their states of origin to other countries to get access to better fodder and water for their animals, which are essential for their livelihood (Ouédraogo et al., 2021). In such extreme environments, places with good access to food and water become their preferred choice as they offer conditions favourable to the pastoralist. For instance, grass and water, which are lacking in their place of origin (Stavi et al., 2021).
The descriptive nature of the push-and-pull theory is notable, lacking a comprehensive framework to elucidate the complex interplay of various factors influencing human mobility decisions, as emphasized by Castles et al., (2014). Furthermore, critiques have been raised, challenging the theory's broad assertion that factors like population growth and environmental degradation unilaterally lead to human mobility. Such critiques underscore the oversight of essential influences, particularly the role of improved agricultural knowledge in influencing individuals to remain in their current locations (Castles et al., 2014; Tymore, 2020). Moreover, the suitability of the push-and-pull model for explaining movements driven by non-economic factors, such as rapid-onset disasters, has been questioned in numerous studies (IDMC, 2018). In instances where mobility serves as a proactive measure to secure livelihoods amidst challenging economic conditions, it is argued that mobility functions more as a coping strategy employed by economically disadvantaged individuals to diversify income sources and provide financial support to families during periods of crop failure (Birkmann et al., 2022).
Critically, push-and-pull migration theories tend to overlook various influential factors in mobility decisions, including historical relationships, cultural considerations, family and community dynamics, the role of intermediaries facilitating mobility logistics, and the involvement of states in labor recruitment. Tymore, (2020) emphasizes that human mobility explanations should encompass these factors beyond a simplistic push-and-pull framework. It is essential to acknowledge that while the push-and-pull theory has been a foundational concept in migration studies, serving as the basis for numerous other migration theories, it falls short in capturing the complexity of global human mobility patterns. Despite its limitations, a substantial portion of global human mobility patterns continues to be interpreted through the lens of this model.Top of Form
2.1.2. The Maximalist School of Thought
Etienne Piguet emphasizes the significance of the natural environment as a fundamental factor in migration studies. Piquet’s restoring the role of the natural environment in the studies of migration was the first effort of geographers between the late and early nineteenth and twentieth centuries, respectively, who admired Ernst Ravenstein and Ellsworth Huntington (Etienne, 2013). In this well-established literature, we may discover pieces of evidence like empirical assertions regarding climate change-induced mobility, where in explaining the concept of mobility, the dominating aspect was the natural environment. According to Huntington, climate change was the major reason that resulted in the "barbaric" attacks on Europeans during the latter years of the western empire. Huntington further maintained that the "untold hordes of nomads" from the central plains of Asia migrated to Europe because of the lack of rain, where the climate was becoming warm and bearable. Horde after horde descended on Rome, crumbling it to the ground in front of the wanderers. According to him, nations that were strong enough could live wherever there was a favourable climatic condition. He thought that the environment was the driving force behind history (Fleming, 1998). At the time, however, the conventional wisdom about how the environment influences human mobility was no longer in favour of many scholars. Geographers in the 1970s ignored the natural environment in favour of a very theoretical approach to enlightened the causes of migration (Ritchey, 2003). In this context, there has been a resurgence of interest in the connections between mobility and the natural environment, owing to increased global concern about the effects of phylogenetic climate change. Researchers like Piquet believe that the improvements made during the writing of this publication will be recognized as a "reappearance" of the original environmental effort (Etienne, 2013). The term "environmental refugee" was introduced into policy scope by the United Nations Environment Programme (UNEP) in 1985, in response to growing concerns about global warming. “who have been forced to leave their traditional habitat, temporarily or permanently, because of a marked environmental disruption (natural and/or triggered by people) that jeopardized their existence and/or seriously affected the quality of their life” (UNEP, 1985).
Following the release of this publication, the term gained popularity, and modern academic work that attempted to foresee and quantify environmental movements (often focused entirely on environmental technologies as opposed to migration studies) arose. Through the paintings of environmental scientist Norman Myers, this piece promotes the maximalist explanation regarding the influence of change in the environment on migration. He predicted that there would be 150 million environmental refugees by 2050, and that number had risen to 200 million by 2002 such details were noted in each section of the Stern Review. The broad-spectrum resourcefulness and coverage circles have unquestionably been taken over by the maximalist interpretation, which has highlighted "climate refugees" as "the human face of climate change" (Draper, 2019).The maximalist viewpoint has drawn a lot of criticism for relying on flimsy mono-causal presumptions on the link between mobility and climatic changes. For example, it questions Myers' "doubtful" facts and his claim that "all residents of an area plagued by sea level rise may become "environmental refugees" (Piguet et al., 2010). Gaim Kibreab's influential work also attempted to "de-mythologize" the expanding body of research on "environmental refugees," and it asserted that the efforts to isolate the environment as a driving force behind mobility had been "methodologically difficult and analytically sterile" (A. Martin, 2005). In a 2001 research paper, Richard Black argued for the United Nations High Commissioner for Refugees (UNHCR) that the mono-causal connection amid change in the environment and migration in the policies of maximalists should be confronted because it strikes at the middle of environmental refugees' writings.
The information age, including the data provided by Myers, "largely depends on the notion of "environmental refugees," a situation that can be thought of as impractical given the multiple, interrelated causes of the majority of migrant streams (Black, 2001). The concept of an "environmental refugee" is deceptive and does little to assist us in understanding the intricate procedure at play in the exact circumstances of poverty, mobility, and conflict. However, this does not mean that environmental factors are no longer important under these circumstances. Instead, they might be a component of complex forms of several causalities in which environmental factors are carefully connected to ones that are socioeconomic and political. In order to deal with the root causes of forced migration, we need far more in-depth research and expertise (Castles, 2002).
Due to this issue, the Intergovernmental Panel on Climate Change (IPCC) report emphasizes that there is little confidence in quantitative predictions of changes in mobility due to its multifaceted, multi-cause nature (IPCC, 2014). The criticism of the maximalist faculty has been heard, and this is now the accepted viewpoint. Studies have been completed in the years since this discussion peaked in an effort to provide a more comprehensive explanation of where environmental changes fit into dynamics, displacement, and mobility. Despite the criticisms, one cannot dispute the fact that this theory is still relevant in contemporary studies, especially when we try to understand the underlying factors that drives pastoralist mobility. Environmental crises play a key role in this regard. Therefore, this theory is still relevant to this study, because pastoralist depends on the environment for their survival and they may be tempted to exhibit climate-induced mobility as a coping strategy to the changes in environment.
Although researchers of migration have had a positive influence on the investigation of the connection between migration and climate change, scholarly criticism of the maximalist school of thought has been crucial in bringing it to light. According to Castles, the maximalist school initially received criticism for its questionable procedural presumptions. Nevertheless, the recent perspective of anthropogenic climate change should have included migration scholars. According to Castles, (2002), environmentalists may have erred in their use of overstated and intimidating pictures of mass movements to focus public attention on climate change. However, self-justifying carriages accepted by migrants and migration researchers have also slowed down systematic investigation and, possibly, the improvement of suitable approaches in order to address the tests of climate change-related mobility. Scholars of migration need to pinpoint the many complex variables that influence certain individuals to accept mobility as one of their survival strategies since climate change has the potential to generate significant vagaries in human mobility. Migration researchers have redoubled their attempts to discover the appropriate place of the natural environment in fundamental clarifications of migration in response to criticism of the maximalist school's illogic.
In order to comprehend the influence of climate change on various manifestations of migration, academics have progressively attempted to use micro-level studies (Piguet; et al., 2010). This more in-depth research has also led to the development of new conceptual frameworks that emphasize the intricate relationships between the effects of climate change and the current migration-related drivers. For instance, Robert McLeman and Lori Hunter have highlighted how social institutions operate as a buffer against the effects of climate change (Kaplan, 2014). They follow a similar strategy to Amartya Sen, who famously argued that famines are not solely caused by a complete scarcity of food; rather, they are mediated by the institutions of politics. They focus on the social intervention of the effects of climate change (Sen, 1981). Other researchers have described mobility as a resilient response to climate effects, which relies, at least to some degree, on vulnerability, comprehended as a function of both exposure (the extent to which a system is likely to be exposed to the effects of climate change) and adaptation strategies (the potential of the affected system to "cope" with changes) (Kaplan, 2014). The research team led by Richard Black has produced some of the well-developed writing in the field, working to formalize the multi-causality that several scholars of migration have emphasized in responding to the idea of maximalist. In Richard Black's work, mobility is seen as an adaptation strategy to the effects of climate change (Black, 2001).
The report his research team produced for the government of Britain, which put forward a comprehensive framework explaining the manner in which climate change mediates with other drivers of mobility such as socioeconomic, political, and demographic characteristics, represents the most significant contribution made by his team (Draper, 2019). This concept emphasizes that, rather than directly driving migration or displacement, climate change impacts typically serve to amplify the influence of pre-existing migration or displacement causes. Also in its infancy, a growing body of research has attempted to create more precise quantitative evaluations of mobility and displacement related to climate change that take into account the lessons from these theoretical frameworks (Draper, 2019; Kaplan, 2014). For our purposes, one crucial finding from recent research that resulted from discussions about the role the environment plays in mobility studies remains that attributing any given movement to climate change is extremely challenging. Importantly, this makes it very challenging to distinguish between people who have been relocated by the effects of climate change. Given the causative complexity of mobility in relation to climate change, it is inadequate to use mono-causal explanations. However, we are not saying that mobility is unrelated to climate change. Although they are difficult, environmental variables definitely influence migration. Apart from climatic factors, this brings out other factors underpinning people’s movement. They argue that climatic factors are not the only driving force behind human mobility; there is an interplay of socioeconomic drivers. Therefore, it is appropriate to include scholars view when explaining pastoralist mobility.
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This theory explains the role of the social system, networks, and social capital in explaining human mobility in underdeveloped countries. Migration networks refer to interconnected relationships among migrants or individuals who have migrated previously and non-migrants in both origin and destination regions. These connections are established through familial, friendship, and communal ties (Massey et al., 1993). Hence, people use their migration networks and social capital "to gain access to resources everywhere" (Castles et al., 2014). In this circumstance, networks and social capital that are available in our environment play a key role in mobility decisions. In addition to this, social networks make available the essential financial needs within the household that are required for transport, logistics, and employment networks in to host places (Faist & Schade, 2015). Literature has demonstrated that there is a strong relationship between migration networks and the low cost of migration, as people use available social networks within their society to reduce the socioeconomic and emotional cost related to the process of migration. This marvel is clear when we observe how mobility is manifested by pastoralists utilizing their prevailing migration networks and social capital with the already existing migrants in the target destination to access employment in the host areas (Tymore, 2020). Also, advocates for migration system theory maintain that mobility is an outcome of both micro and macrostructures functioning as one, hence, playing a key role in the movement of people between countries. The macro structure has to do with the relationships that exist between nations and the world political and economic system (Tymore, 2020). The microstructure, on the other hand, has to do with informal relations and networks that are available between the migrants in sending and host areas (Castles & Miller, 1998). In this situation, the already existing migrants within the host areas communicate the available opportunities, living conditions, as well as how to adjust to the changing environment within the destination area (Castles et al., 2014). 
The attractiveness of the information received from the destination area plays a vital role in motivating potential migrants to move out of their place of origin to the new destination. According to the theory, the availability of information and social capital to migrants not only facilitates the process of migration but also lowers the cost of this movement, increasing people's desire to relocate to a new location (Castles et al., 2014; Castles & Miller, 1998). From the investigation, it can be concluded that the systems of migration connect individuals and society over the universe, and information received is not only helpful in enhancing the capabilities of migration but also serves as new ideas and acquaintances to innovative ways of life carried by migrants may also adjust people's cultural ranges, favourites, and aspirations" (Castles et al., 2014). This is true in the pastoralist mobility pattern, as pastoralists follow the past routes that were typically determined by solid social and universal networks that made it easy for them to gain access to other countries to search for food and water for their animals (Faist & Schade, 2015; McLeman, 2013).
Furthermore, migration decisions are made by households or communities based on values and norms, as well as the preferences of discoverer migrants, rather than economic or ecological factors (Castles et al., 2014; Coulter et al., 2016). This means the creation of a community for migrants in one target area may lead to more migrants to the same destination (Castles et al., 2014). Likewise, mobility is not a choice made by an individual but a decision taken by the whole family and friends in determining the target location, especially during environmental crises (Murali & Afifi, 2014). Distinct from push and pull theories that have failed to elaborate on the difficulties of human mobility in their investigations and were criticized for being one-sided, migration system theory is helpful in explaining the decisions of migration in agro-based rural economies all over the world. The strong point of this theory is its capability to interpret human mobility patterns by considering the relations of economic factors with several structures and systems, such as policies, networks, and institutions that enlighten decisions on human mobility (Mavroudi & Nagel, 2016). Further, this theory can study the two sides of the migration spectrum by depicting the relationship between issues in the place of origin as well as the destination area. The theory is based on the view that human mobility is complex in nature. The numerous drivers of human mobility make it difficult to equate the decision of out-migration to a single variable, because there is no single method or philosophy that can be used to explain human mobility. 
In relation to the subject under investigation, this theory is a useful tool in explaining pastoralist mobility to Ghana. Ouoba-Ima, (2018) argues that decisions on pastoralism are not made by a single person, but they are usually done by collective agreement of the family. In this regard, the family's head is crucial. She further noted that mobility decisions are influenced by the pioneers of migrants who are residing in the destination area. Therefore, though both maximalist theory and pull and push theory are useful theories in explaining pastoralist mobility, there is, however, a need for these theories to enrich the explanation of socioeconomic and structural conditions operating in communal areas. Thus, I concur that migration systems and network theory play a crucial role in elucidating the intricacies of pastoralist mobility since they consider broader interconnected circumstances beyond the individual—embracing the wider system or network within which an individual agent operates. In a similar vein, these theories are helpful in comprehending the "complex migratory processes that occur, consolidate, change over time in nature and form, and emerge.” "They tend to do so, ignoring the social dynamics inherent in migration and climate change, even though they are appropriate for characterizing pastoral mobility.” The primary drivers of mobility in Ghana's communal areas are these social dynamics. Thus, in order to obtain a thorough grasp of the crucial role that socioeconomic and social dynamics play in influencing pastoralist mobility and climate change responses in communities in Ghana, this study recommends a combined approach that integrates all three theories.
2.2 Conceptual Review 
The conceptual mappings that surround the study are presented in this section of the study. The key concepts are covered in this section and these include climate change, pastoralism, and climate change and pastoralists mobility. The concepts are reviewed because they serve as the foundation for the conceptualization of the research topic, research problem, and research objectives. However, the concepts in this research exercise serve as the benchmark for assessing the significant variables in the project, thus it is necessary to establish their boundaries and what they consist of. Furthermore, drawing conceptual boundaries will help one fully comprehend the intricacy of the research project's topic matter
2.2.1 Climate Change
The climate on Earth is changing, and it is anticipated that it will do so for the rest of this century and beyond. The amount of greenhouse gases (heat-trapping gases) released into the atmosphere on a global scale and the degree of uncertainty surrounding the Earth's climate's sensitivity to these emissions will be the main determinants of the extent of climate change over the coming decades (Couzin, 2019; IPCC, 2021). Reduced greenhouse gas emissions significantly, and the annual average temperature increase worldwide could be kept to 2°C or less. By the end of this century, the increase in global annual average temperatures over pre-industrial levels could reach 5°C or higher if these emissions are not significantly reduced (Friedlingstein et al., 2020; World Bank, 2021). Compared to the natural rate of climate fluctuations that have happened throughout Earth's history, the global climate is still changing quickly. Consistent evidence of a warming planet comes from trends in the global average temperature, sea level and other climate variables. Many independent research groups worldwide have confirmed the robustness of these observed trends (Couzin, 2019; Lewis et al., 2018; The White House, 2021). The average global temperature has increased by roughly 1°C since the 1880s (IPCC, 2023). 
Africa is considered particularly vulnerable to climate change due to a combination of factors, including a heavy reliance on rain-fed agriculture, limited infrastructure, and widespread poverty (Birkmann et al., 2022; IPCC, 2021). The dependence on rain-fed agriculture makes communities susceptible to changes in precipitation patterns and the increased frequency of extreme weather events. Limited access to infrastructure hinders the ability to adapt swiftly to changing conditions, and high poverty levels exacerbate the vulnerability of communities to climate impacts. Changes in temperature and precipitation patterns can alter habitats, disrupt migration routes, and lead to the loss of biodiversity. Ecosystem services that communities rely on, such as clean water, pollination, and natural resource availability, are at risk (Atanga & Tankpa, 2021; Friedlingstein et al., 2020; Leary et al., 2012). West Africa is experiencing significant temperature increases and shifts in precipitation patterns, with profound implications for the region's agricultural productivity and water availability (IPCC, 2021). The rise in temperatures contributes to changing weather conditions, impacting the timing and distribution of rainfall. Agriculture, being a major economic activity in West Africa, is particularly susceptible to the changing climate. The alterations in temperature and precipitation patterns have led to decreased agricultural yields, posing challenges to food security and economic stability in the region (IPCC, 2023; UNDP, 2021). Climate change exacerbates existing challenges in West Africa, such as poverty and vulnerability to environmental stressors. 

Climate change in Ghana presents a multifaceted challenge with far-reaching implications for the nation's environment, economy, and society. Temperatures in Ghana have increased by around 1°C since the 1960s, with an average rise of 0.21°C per decade. The frequency of extremely hot days (Tmax >35°C) has risen by more than 13% annually, and warm nights (Tmin >26°C) have seen a 20% annual increase, with the most significant rise observed between September and November (USAID, 2017; World Bank, 2021). The northern regions of the country have experienced a more accelerated rate of increase, particularly in minimum temperatures in the southern areas (rainforest and coastal, agro-ecological zones). Notably, the temperature rise for the middle and northern parts of Ghana (savannah zones) has been notably higher at +37% (Antwi-Agyei, 2018; EPA, 2015). Ghana is anticipated to experience continued warming, with mean temperatures expected to rise between 1.0°C to 3.0°C by mid-century and 2.3°C to 5.3°C by the end of the century. The warming trend is projected to be more pronounced in the northern and inland areas compared to the coastal regions. Alongside elevated temperatures, there is a substantial predicted increase in the frequency of 'hot' days and nights, expected to rise by 18–59% by mid-century. This is concurrent with an overall decrease in the number of days categorized as cold (World Bank, 2021). In terms of precipitation, both Ghana and the West Africa region exhibit considerable variability on interannual and interdecadal scales. However, since the 1960s, there has been an overall decline in cumulative rainfall by 2.4% per decade (USAID, 2017). Changes in decadal rainfall patterns show a reduction in the middle of the country, while more intense rainfall events have been observed in both the northern and southern regions. This suggests an increase in the intensity of rainfall events and the potential for longer dry spell durations (EPA, 2015; World Bank, 2021). Rainfall in Ghana displays significant variability and is projected to remain unpredictable throughout the century. Despite this variability, heavy rainfall events are anticipated to increase. Moreover, alterations in trends for 1 to 5-day rainfall maxima are expected to rise in certain areas while decreasing in others. Anticipated changes include more erratic and intense rainfall during the wet season, coupled with reduced precipitation levels during the dry season, particularly with larger decreases in the southern regions. The intensification of rainfall events is also likely to lead to flooding, flash floods, and river bank erosion (World Bank, 2021).
These alterations pose challenges for Ghana's predominantly agrarian economy, as the agricultural sector is particularly vulnerable to unpredictable rainfall, increased temperatures, and extreme weather events that threaten crop yields and food security (Adu-Boahen et al., 2019). The impact of climate change extends to water resources, contributing to water scarcity in certain regions, impacting both agricultural and domestic water needs. Coastal areas in Ghana face rising sea levels, increasing risks of erosion, flooding, and damage to infrastructure. The country is also vulnerable to extreme weather events such as hurricanes and storm surges, which pose significant threats to coastal communities (EPA, 2015). Deforestation, often exacerbated by changing climate conditions, is a growing concern, impacting ecosystems and contributing to carbon emissions. In response to these challenges, Ghana has developed a National Climate Change Policy outlining strategies for both mitigation and adaptation (Antwi-Agyei, 2018)Top of Form. Northern Ghana faces distinctive challenges stemming from climate change. The region experiences heightened temperatures, unpredictable rainfall patterns, and land degradation, exacerbating existing vulnerabilities (Sankaran, 2019). Pastoralist communities in Northern Ghana are adapting their mobility patterns and livelihoods in response to changing climate conditions. Shifts in grazing patterns and migration routes reflect the dynamic strategies employed by these communities to cope with environmental changes (Issifu et al., 2022). Gusheigu District has a tropical climate which is typical of the Northern region. The unique rainy season, influenced by South-East winds lasts from May to October (rainfalls vary between 900 and 1,000mm); very strong rainfalls are recorded in July and August. As far as dry season is concerned, it lasts from November to March and is characterized by the predominance of North-East winds, where harmattan is hot and dry. In fact, temperatures are, generally very high throughout the year, sometimes close to 40oC in March and April; but lowest temperatures are recorded between November and February (the harmattan period) (GSS, 2014). This scientific explanation supports the selection of this area to carry out the studies.
[bookmark: _Toc164261689]2.2.2 Pastoralism 
The movement of herdsmen in arid and semi-arid land is widely practiced in Africa. Pastoralism is projected to be the primary livelihood for about 268 million people who reside in Africa (FAO, 2017). This is made up of people from different ethnic group with distinct characteristics (Beer, 2017; Fratkin, 2001). But the common among them is the fulbe people. Historically, Fulbe are thought to have originated in Senegambia and moved across West Africa and the Sahel, up to Western Sudan and the Central African Republic (Idehen & Ikuru, 2019). The Fulbe tribe's primary occupation has historically been raising livestock (Okoli, 2016). Over thousands of years, pastoral nomads have evolved through a multistep system characterized by the adaptation of herding and animal husbandry to diverse environmental conditions (Herbert & Birch, 2022). Pastoralists production is solely dependent on mobility in order to ensure accurate and reliable access to pasture and water (FAO, 2020). Pastoralists mobility is mainly influenced by the availability and quality of water and food for the animals to depend on, driven by the spatial and time-based variability of pastoralists mobility patterns across landscapes (Gillin, 2021). Patterns of movement differ in line with context, type of animal, period, as well as decisions made by the head of the family. This can also change, mainly due to an increase in struggles over pasture land, demographics, economic pressure imposed by policymakers and environmental factors (Shaw, 2020). Pastoralists weigh the trade-offs between fodder and water availability, time and energy required for movement, and feeding time when determining distance and route (Turner & Schlecht, 2019). The movement of pastoralists has become longer and more dispersed over the past thirty (30) years (McGuirk & Nunn, 2021).
In West Africa, mobile pastoralists are heavily affected by climate change and other social issues, forcing them to move in search of better grazing places for their animals (Herbert & Birch, 2022; McGuirk & Nunn, 2021). Erratic changes in climate contribute to the rise in the severity and frequency of hazards caused by nature; irregular rainfall patterns, high temperatures, and changing land cover all affect natural resources that are needed to support livestock production (Godde et al., 2021). The area's drought incline and solitary periods of rainfall shape the distribution of feeding resources and explain the region’s historical cross-border mobility (Nori et al., 2005; Turner & Schlecht, 2019). This explains the reason behind pastoralists' dependence on herding. This form of practice ensures access to fodder and pasture sustainability for the livestock, which is essential for their wellbeing (Herbert & Birch, 2022; Turner & Schlecht, 2019). The strength of pastoralists’ animals depends on the availability of food and water. Therefore, their activities involve the use of resources in places with high and seasonal rainfall, ecological, and nutritional availability (Uddin & Kebreab, 2020). Generally, this landscape cannot be found in areas where most of these pastoralists reside and necessitates cross-border movement (Jobbins & McDonnell, 2021). The major drivers of pastoralist’s mobility continue to be water and pasture, though there are other cultural and socioeconomic factors. Besides, the borders are insecure and porous. This condition increases the need for mobility in order to improve the survival of the animals as well as the pastoralist's well-being (USAID, 2016).
Pastoralists cross the border into Ghana throughout the year in search of food and water for their animals, especially during the dry season. Their decision to move draws from various pieces of information, including past experiences, networks, traditional governance systems, and national design routes (Issifu et al., 2022; Soeters et al., 2017). There is a substantial variance with regards to who participates in cross-border mobility. At times, the entire household drives the herds, and sometimes too, the herds are driven by only the adults' sons, or with their wives. The family can also decide to hire a single herder to lead the herds (Ouoba-Ima, 2018). Recently, the northern part of Ghana happens to be part of the preferred destination for this pastoralists (K. N. Bukari & Osei-Kufuor, 2021). The main occupation of the area is predominantly agrarian, with about 90% of farms on smallholdings using rudimentary technologies like hoes, cutlasses, and bullock ploughs (Yidana et al., 2018). Production is heavily dependent on rainfall and its distribution, but due to the adverse effects of climate change variability on these patterns, production output is often low (Habte et al., 2022). Rural farmers in northern Ghana are, therefore, not only some of the poorest but also constitute the most food insecure segment of the population. Climate change aggravates food insecurity among farmers in this region and increases the proportion and intensity of poverty (Adu-Boahen et al., 2019). The trends of poverty in the area show that it has been considerably more extensive and more persistent in this region as compared to the south. Sufficient opportunities to drive people out of poverty are not provided by the agricultural and rural economies (Jarawura, 2021). 
Pastoralism—and farming—is a livelihood and production system that is deeply connected with culture, identity, and socio-political organization. The debate over the role of pastoralism in the economy is also a debate over the culture and lifestyle of host communities. It is all too easy to focus on economic and development policies without sufficient consideration of how they will impact the social relationships between groups whose identity is closely intertwined with their livelihood " (Jobbins & McDonnell, 2021). Therefore, as part of the objectives of this study, we want to find out how climate change have impacted the livelihood of farmers and pastoralists. The study will also find out how pastoralist’s mobility patterns are impacted by changes in climate in the host community and how they have adapted to these changes. Though the influencing factors of pastoralist’s mobility are largely understood, there is limited knowledge with regards pastoralist’s perceptions of climate changes in the host community. Herbert & Birch, (2022), has indicated in their study that, various ethnic groups are involved in pastoralism, but there is limited knowledge with regards to the ethnics groups that are engaged in pastoralism in the study area Also, the characteristics of these category of pastoralist has not been largely established. This study aimed to fill these gaps. 
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As perceived by geographers and meteorologist in the 1970s and 1980s, attributes of climate change have direct and indirect influence on livestock. It has effects on the quantity, quality as well as the distribution. This is not surprising, as there is a strong relationship between the health of livestock and its production, which is greatly affected by high temperature cause by changes in climate. Some researchers went on to say that the variations in moisture and pasture conditions are related to the rhythm of pastoral herdsmen's mobility and latitudinal oscillation (Habte et al., 2022). Movement is necessary due to the extreme periodic climate changes, sporadic rainfall, high ambient temperatures, and unpredictable microclimatic changes. The role of climate change in the mobility of herdsmen has gained momentum among scholars and policy makers (Ibrahim & Mensah, 2022). The United Nations sustainable development goals (10.7) have a solid aim to "facilitate orderly, safe, and responsible migration and mobility of people, including through the implementation of planned and well-managed migration policies"(United nation, 2021). This is still a great challenge in the African continent, making it difficult for pastoralists to move. For this to be effective, we need borderless Africa, to facilitate orderly, safe and responsible migration. Studies have shown that pastoralist mobility will rise as a result of their failure to acclimate to the effect of climate  change (Ibrahim & Mensah, 2022; Seneviratne et al., 2012). Uddin & Kebreab, (2020); Ibrahim & Mensah, (2022) further opined that pastoralist mobility will continue to increase due to climate change. There is no doubt about this, because since pastoralists depends on the environment for survival, they are most likely to move in a situation where they are unable to cope or adapt to the changes in the environment.
Climate change-induced pastoralist mobility is a multifaceted idea with different meanings for viewers of climate-induced mobility (Durand-Delacre, 2022). The mobility of pastoralists in West Africa together with their livestock has been witnessed by foreigners as operations in contradiction of the environment as well as the aims of economic growth (Turner & Schlecht, 2019). In recent times, pastoralist mobility has been embraced, though there have been doubts regarding its meaning and in what way it may be measured (Gillin, 2021; Turner & Schlecht, 2019). When we scrutinize this historically, we will understand the ever-changing set of agreements accepted to connect ecology, mobility, livelihood, and institutions (Stojanov et al., 2021). Some of the movements of pastoralist have been within the country, while others have been cross-border to other countries (Herbert & Birch, 2022). The focus of this research is on those who cross the border into Ghana and those who stay in the study area. Ellen Semple (1915) was one of the early environmental determinists; the scholar associated the high spatio-temporal unpredictability of the dry lands with an increase in herds in Africa as a reason for mobility. This was interpreted as increasing the possibility for administrative form, but with limited capability to grow an advanced governance structure (Söderberg, 2019; Turner & Schlecht, 2019). These connections are what supported the earlier but still persistent view of the concurrence of environmental variability, mobility, and primitiveness, which contributed to the malign neglect of pastoral needs by governments and development actors. Mobility cannot only be described as a way of life. However, outcomes from a series of decisions formed by the benefits and cost of mobility. Though, this is true, but the interest of cattle owner is the well fair of the cow, and not necessarily the cost involves in finding appropriate grazing land for them. Regardless of the increasing obstacles and a changing set of motivations facing herders, their decisions to move are influenced by the strength and nutritional status of their herds (Turner & Schlecht, 2019). This is why they always leverage on the services of veterinary to ensure that their animals are properly vaccinated and also feed well.
Recently, there have been a growing debate concerning whether climate change is the main driver for pastoralist mobility. Studies have shown that climate change does not always increase mobility (Szaboova & Colón, 2020). Because the attributes of climate change-related mobility do not work in isolation as they can be driven by economic and social factors such as an increase in population, inequalities, unemployment, and an increase in technology, trigging mobility to occur significantly (Boas, 2022). In some parts of West Africa, mobility is mostly caused by poor economic growth, human rights infringement, development of large-scale projects, and environmental changes (Charrièrre & Fresia, 2008; Nishimura, 2017). As a result, migration scholars have explained that, it is important to look beyond the climate change been the main influence of mobility and considered other socioeconomic drivers that could influence pastoralist to move out of their comfort zone to other places, either within or cross the state borders to different countries where they can seek for pasture. For instance, in Burkina Faso, pastoral zone was created at Nouhao in 1976 by the Burkinabe State for the purpose of creating the conditions for a conclusive sedentarization of breeders. In view of that, preparations and provisions were put in place to ensure a reliable and satisfactory availability of food, water and health care service of animals and people all year round. Years later, they find out that despite all the provision made for the herdsmen who were admitted to the place, they continue to keep their traditional system, thus, both internal and external mobility (Ouoba-Ima, 2018). From the narration above, it is clear that, climatic factors are not the only reasons herdsmen move. Looking at the example above, the researcher realized that, even though, the Burkinabe State provides climate change adaptation strategies for herdsmen in this area, the herdsmen still move. This is not surprising, several studies have found that, pastoralists internal or external mobility is not only associated with climatic factors, but there are other socioeconomic, and cultural drivers. For instance, According to (Ouoba-Ima, 2018), pastoralist mobility serves as an opportunity to showcase cultural and individual values, where young individuals returning with healthy animals garner prestige. The cultural significance of mobility is further emphasized by (Tilman, 1997), who views it as a special occasion for young men to test their strength and courage. (Bierschenk, 2018) acknowledge that factors such as escaping epidemics, expanding social networks, and avoiding attempts at control play secondary roles in motivating mobility. Additionally, mobility serves as an initial step towards independence from paternal authority, providing young individuals with a trial period to develop a sense of responsibility and decision-making abilities. Simultaneously, it acts as a "release valve," allowing temporary geographical separation to defuse potential conflicts within families. Lastly, (Hounet et al., 2016), focusing on Fulani nomads in Park W, underscore the cultural values of pride and initiation into pastoralism as pivotal socio-cultural motivations behind mobility. These comprehensive findings reemphasize the multi-faceted motivations driving pastoralist mobility.
Therefore, the idea of catastrophic mass migration brought on by climate change has outlived its usefulness (Wiegel et al., 2019). It has been heavily criticized, particularly since the early 2010s (Boas et al., 2022) and the majority of migration academics no longer predict monotonic, massive, and globally life-changing mobility of pastoralist in response to climate change. In fact, a growing body of research demonstrates that the opposite is true: relationships between climate change and pastoralist mobility are frequently indirect, localized, and come into focus in situational ways, driven by a myriad of other socio-economic and political factors (Boas et al., 2022; Snaibi et al., 2021; Stojanov et al., 2021). In a changing environment, pastoralist travel in a variety of ways, most of which involve relatively local mobility’s (Boas, 2022; Turner & Schlecht, 2019). Using these findings as a foundation, this work and the special issue it presents argue for an analytical research viewpoint that looks at the diversity of pastoralist mobility patterns in the context of climate change (Essex et al., 2020) . A comprehensive understanding of pastoralist mobility needs to consider both the environmental drivers of mobility related to climate change as well as cultural and socio-economic influences on herd supervision and herder decision-making (Boas, 2019). This means that the cultural, economic, and environmental drivers of pastoralist mobility, as well as how each of these influences pastoralist decisions to cross borders and live in other states, are the topics of our interest (Pas Schrijver, 2019). 
[bookmark: _Toc128438188]This innovative mindset aimed to get through the idea that factors related to climate change are fundamentally responsible for pastoralist mobility’s. This idea conflicts with the impression that pastoralist mobility is jointly shaped by socioeconomic, political, and historical factors (Boas, 2022; Boas et al., 2022; Wiegel et al., 2019). As a result, academics have suggested that we need to "pluralize" our understanding of this relationship. This includes, among other things, paying more attention to the various ways that pastoralist mobility manifests itself in the context of climate change and how this interacts with other historical and modern processes (Boas et al., 2022). It is in line with this thinking that this research focuses on understanding the drivers that manifest in the context of climate change and how it interacts with each other. Therefore, we maintain that since pastoralists are dependent on the environment for their subsistence, they are most likely to exhibit climate mobility due to environmental crises. Hence, the need to examine the role of climate changes in the mobility of herdsmen. The main focus of this objective is to understand how climate change shapes pastoralist movement and how their mobility patterns evolved over a period of time. The study will also examine how this movement interact with other drivers. 
[bookmark: _Toc164261691]2.3 Empirical Review
Several scholars have assert that engaging in an empirical review yields numerous advantages, such as preventing redundant efforts and enhancing understanding of the studied topic (Griffee, 2012; Neumann et al., 2011). Walliman (2011) contends that empirical review, in particular, facilitates an appreciation of the existing knowledge within a specific field (Walliman, 2011). Moreover, the process of conducting an empirical review is instrumental in identifying knowledge gaps, showcasing diverse research approaches that can inform the study, and providing context for findings (Griffee, 2012; Neumann et al., 2011). This section of the study presents the empirical research on climate change and pastoralist mobility. It is important to note that the empirical research was cantered on climate change and pastoralists, encompassing a total of nine reviewed studies. (Basupi et al., 2017; Kimaro et al., 2018; Ouoba-Ima 2018; Sulieman & Young 2019; Awinia, 2020; Kw2. Bukari, Bukari, Sow, & Scheffran, 2020;Houessou et al., 2020; Habte et al., 2022; Issifu et al., 2022;)
Firstly, the work of Basupi et al., (2017) presents a synthesis of historical perspectives regarding pastoral land use and tenure changes in Ngamiland, located south of the Okavango Delta in Botswana. The author examines current issues in pastoral land use and analyzes them within the context of past experiences. Employing a mixed-method approach that incorporates oral histories, focus group discussions, and expert interviews, the study collected data from seven study villages: Sehithwa, Toteng, Bodibeng, Bothatogo, Kareng, Semboyo, and Makakung. These villages were chosen because the majority of residents practice agro-pastoralism, relying heavily on livestock, particularly cattle, as their primary investment in agricultural assets and livelihoods. The findings reveal that Ngamiland's pastoral landscape has been influenced by various factors, including livestock diseases, human-wildlife conflicts, droughts, and land tenure transformations linked to rangeland policies and the pastoral identity of the Ovaherero/Ovambanderu ethnic groups. Pastoralists have followed distinct trajectories specific to their rangeland conditions and socio-cultural context. Inequitable control over rangeland resources has weakened resilience to climate shocks and diseases. The study concludes that comprehending rangeland management through pastoralism holds significant policy relevance and can inform the development of entry points for sustainable land management initiatives. However, the research falls short in examining the perceptions of pastoralists and how the identified factors shape their movement patterns
Second, Kimaro et al.(2018) investigate the perceptions of climate change among pastoralists and its impact on cattle production in ten villages within Monduli District, Tanzania. Employing a mixed-method approach, the researchers utilized random sampling and purposive sampling for respondent selection. Data collection involved gathering empirical data from 130 cattle owners and 81 participants through focus group discussions in the study villages. The researchers employed descriptive statistics and thematic analysis to scrutinize the collected data. The study disclosed that pastoralists exhibit a keen awareness of the general climate trends in their location, recognizing variability and acknowledging the impacts of extreme weather events on cattle production. Primary climate changes perceived by pastoralists encompass more erratic and reduced rainfall, elevated temperatures, and prolonged and frequent drought periods. Pastoralists attribute climate change to population pressure and tree cutting. The research identified a lack of climate risk programs and early warning systems across the district. Notably, pastoralists reported negative impacts of climate change on cattle production, including forage and water shortages leading to cattle starvation and malnutrition. The study also highlighted massive cattle deaths and outbreaks of diseases like contagious bovine pleuropneumonia and tick-borne diseases. Additionally, reductions in milk production and poor livestock market prices were reported as adverse effects on cattle production. Kimaro et al., (2018) concluded that pastoralists possess a comprehensive understanding of climate variability and change based on their experiences over the past three decades. The study advocates for the consideration and integration of local observations on climate change with scientific knowledge to formulate effective climate change adaptation strategies and policies. However, the research does not explore how the internal movement patterns of pastoralists evolved in response to these changes. Furthermore, the study does not delve into the characteristics of these pastoralists.
Third, Ouoba-Ima, (2018) focuses on analyzing the socio-demographic characteristics and dynamics of transhumance among Fulfulde bouviers in Nouhao, Burkina Faso. The study compares two categories of bouviers, explores their motivations for transhumance outside the pastoral zone, examines transhumance management, bouviers' perceptions of transhumance, and identifies constraints and prospects for better management of pastoral resources in Nouhao. The research adopts a mixed-method approach, utilizing purposive and simple random techniques for respondent selection. For data collection, Ouoba-Ima (2018) employs observation, key informant interviews, and surveys. Thirty key informant semi-structured interviews were conducted, and individual survey forms were administered to one hundred and thirty-six bouviers, including eighty-five heads of families and fifty-one household leaders. In total, the survey sample consisted of one hundred and sixty-six individuals. The study reveals that in the pastoral zone of Nouhao, herders also function as bouviers, and the tradition of being a bouvier is passed down from father to son. Fulfulde bouviers demonstrate significant expertise in livestock management, guiding cattle into enclosures during vaccinations in the pastoral zone and often assisting Moshi or Bissa agro-pastors. Nouhao's bouviers extend beyond the pastoral zone to surrounding villages, Ghana, and Togo in their efforts to meet the dietary needs of cattle. Ouoba-Ima (2018) concludes that the role of a drover is typically passed from father to son, with 88.90% of surveyed household heads using their own children for this purpose. Most farmers (61%) have two drovers for internal and external transhumance in the pastoral zone, followed by 28.70% of farmers who have three drovers. This responsibility is increasingly undertaken by older individuals (at least 50 years) and mature young individuals (at least 20 years), as opposed to fifteen (15) in past years. The pastoral area faces challenges such as bush fires, abusive cutting of fresh wood, and early depletion of the Nouhao River. However, the study lacks information on how pastoralists in Nouhao perceive climate change in the area, and although it touches on the characteristics of pastoralists, the evolution of their internal movement patterns is not explored.
Fourth, the investigation conducted by Sulieman & Young, (2019) explores how livestock keepers manage and adapt to extreme climate variability, potential insecurity, and conflicts, and examines how these coping strategies vary based on livestock production systems and mobility patterns. Utilizing Global Positioning System (GPS) tracking devices, the study monitored the movements of livestock herds (sheep, cattle, and camels) owned by 13 livestock keepers over a six-month period, from April to September 2017. The herds originated from two areas in West Darfur: El Geneina Locality (Telehaya) and Kulbus Locality (Goshosh and Bir Taweel). GPS data was analyzed to create maps illustrating the herds' movements during the hot dry season (seif), the rainy season (kharif), and the pre-harvest and harvest period (deret). The findings indicate that the annual cycle of mobility varies depending on whether livestock keepers specialize in farming or pastoralism. Traditional livestock corridors, connecting rainy season grazing areas in the far north with dry season grazing areas in the south, span distances of 500 to 600 kilometers (km). In contrast, smaller herds owned by farmers near their villages exhibit more localized mobility. The study also identifies three territories of movement or grazing zones: home area (1–5 km); close grazing land (6–19 km); and distant grazing land (20–100 km). Compared to the past, these territories are contracting closer to the home area. The study concludes that livestock mobility is the primary factor influencing ecological sustainability, enhancing livestock conditions, and minimizing tensions and conflicts with farmers. Furthermore, the roles of livestock vary based on producers' livelihood strategies and specializations. The research suggests the need for strategic and tailored policy responses, considering the livestock production system, to promote the multiple benefits of livestock mobility. However, the study does not explore how pastoralists in the area perceive climate change, and there is limited information about their characteristics.
Fifth, Bukari et al., (2020) investigated the primary factors driving migration among Fulani pastoralists to Ghana. The research encompassed the Asante Akim North District in the Southern part of Ghana and Gusheigu Municipality in the Northern part. Employing a qualitative research approach, the scholars utilized purposive and snowball sampling methods for respondent selection, conducting a total of 294 interviews primarily in Twi and Dagbani, with a few in Hausa and Fula. For data collection, the scholars employed participant observations, focus group discussions, and in-depth interviews in Twi and Dagbani dialects. The study interviewed a diverse group, including 87 farmers, 74 Fulani herders, 23 cattle owners, 32 traditional chiefs, 15 government officials, 9 opinion leaders, and 53 community residents/households, with 137 interviews in Agogo and 157 in Gusheigu. The findings revealed that, beyond theoretical postulations and environmental factors, various drivers influence the migration patterns of Fulani pastoralists in Ghana. These include labor demand, access to pasture, conflict, social networks, and peaceful relations. The conclusion drawn by from the study emphasizes on the multifaceted nature of migration. While environmental factors were identified, they often intertwine with other elements. However, the study lacks an exploration of the perceptions of pastoralists in the study area. It also overlooks the involvement of various ethnic groups in pastoralism and fails to examine the evolution of internal movement patterns, particularly in Gusheigu Municipality.
Sixth, Awinia, (2020) investigates the influence of social and cultural perceptions on subjective interpretations leading to decision points that trigger intra-African pastoralist migration. The study is guided by two hypotheses. The first hypothesis (H1) posits that intra-African pastoralist migration is socially defined based on perceptions and meanings attached to interactions with changing natural and social circumstances. The second hypothesis (H2) suggests that this meaning is shaped and modified through an interpretative process in response to evolving social and natural conditions. To collect data, the researchers utilized secondary and archival sources, conducted semi-structured quantitative interviews with 544 households in seven pastoralist districts, held 17 focus group discussions (FGDs) with pastoralist families, and interviewed 54 key informants (KIs). The study, carried out in Tanzania, combined quantitative data with in-depth, open-ended qualitative data collected from 54 KIIs and 17 FDGs. Applying structural symbolic interaction as an analytical framework to explore the interrelationships between climate-induced stimuli, symbolic interpretation, and migration response, the study identifies that decisions to migrate to other ecosystems are mediated through symbolic signs with assigned meaning and significance, communicated through language, signs, symbols, ritual, and religion. This forms the comprehensive pastoralist cosmology of migration. The study concludes that decisions to migrate to other ecosystems are mediated through symbolic signs, which carry assigned meanings and significances communicated through language, signs, symbols, rituals, and religion. Collectively, these findings enhance our understanding of the sociology of recent intra-African migration.
Seventh, Houessou et al.(2020) aim to identify non-conflicting relationships established between cross-border transhumant and resident herders and assess their impact on cattle husbandry practices along transhumance corridors in Benin. The research adopts a mixed-method approach, utilizing stratified simple random sampling and a convenient sampling approach to select study communities and respondents, respectively. For data collection, Houessou et al. (2020) employ focus group discussions and questionnaires. The study interviews a total of 142 cattle keepers, including 104 resident herders and 38 cross-border transhumant herders. Data collection takes place in the municipalities of Savalou and Gogounou in the Guinea-Sudanian (GSZ) and Sudanian (SZ) vegetation zones, respectively, with eight villages sampled (four in each vegetation zone). The findings indicate that herd sizes of resident herders living near transhumance corridors are significantly larger (P < 0.01) than those of their counterparts living farther away. Proximity to transhumance corridors positively influences herd management practices. Relationships between resident and transhumant herders are governed by various interests, including encampment/manuring contracts, exploitation of grazing lands and watering points, as well as trading and bartering of cattle. This cattle exchange serves as a significant driver of change in the breed composition of local herds and provides an opportunity for resident herders to enhance herd productivity through crossbreeding. The study concludes that cross-border transhumant herders establish diverse non-conflicting relationships with resident herders along their transhumant routes. These relationships are facilitated by the prior settlement of some transhumant herders in the hosting pastoral areas. As part of these relationships, transhumant herders frequently exchange cattle breeds with resident herders, contributing to the growing practice of crossbreeding in local herds. However, the scholars overlook the examination of various factors driving herders into these zones, and they fail to explore the perception of climate change in the area by these herders.
Eighth, Habte et al., (2022) investigate the perception of the pastoral community regarding climate change and its impact on the performance, resilience, and adaptive capacity of livestock under climatic stress in southeastern Ethiopia. The research adopts a mixed-methods approach, combining quantitative and qualitative data from various sources to explore the effects of climate variability on livestock production and the livelihoods of pastoral-agro-pastoral communities in the Guji zone. For data collection, Habte et al., (2022) utilize household surveys, key informant interviews, and focus group discussions. The study gathers information on pastoralists' perceptions of climate change from 198 randomly selected households using a semi-structured questionnaire. Additionally, climate data are obtained from the national meteorological agency, and the climatic water balance is assessed. The findings reveal increasing patterns of temperature (82.8%) and drought intensity (84.8%). A majority of respondents perceive decreasing trends in rainfall and feed availability. Similarly, trend analyses of rainfall show declining patterns for annual (-4.7 mm/year), autumn (-4.5 mm), and winter (-0.54 mm). The Rainfall Anomaly Index identifies 13 drought years over the past 32 years, with 53.85% occurring between 2007-2017. Cattle and small ruminants per household experienced significantly higher (p<0.01) mortality during the disastrous droughts of 2008/9 and 2015/16 compared to camels. However, the study indicates significantly higher (p<0.01) milk yield (3.32 liters/day) from dairying camels during dry periods than from cattle and small ruminants. The study notes a shift among cattle keepers towards having more camels and goats, perceived as drought-resistant, in response to prevailing drought in the study area. The study concludes that pastoral/agro-pastoral communities in the study area perceive decreasing rainfall patterns, increasing temperatures, and intensifying droughts between 1986 and 2017, which align with strong meteorological evidence of similar climate trends during that period. However, the research does not explore how internal movement patterns of pastoralists change in response to climate change in the area, and it does not examine the characteristics of these pastoralists.
 Ninth, Issifu et al.(2022) investigation aim to present tangible evidence concerning Fulani migration induced by climate change in Agogo and explore its impact on farmer–herder conflict. The study was carried out in the Asante Akim North District, specifically in Agogo, utilizing a qualitative research approach with purposive sampling techniques to select 17 respondents. For data collection, the researcher utilized focus group discussions and semi-structured key informant interviews in Twi, English, and Hausa. The participants included five Fulani herdsmen, three cattle owners, five crop farmers, two chiefs, one youth leader, and one District Peace Council representative. The findings revealed that the migration of early herders into the Asante Akim area was influenced by climate variability and environmental scarcity. Furthermore, variations in rainfall patterns not only impacted migration but also intensified competition for scarce resources. The study identified fault lines in farmer–herder conflicts, including the destruction of food crops, encroachment of farmlands by cattle, and competition for access to water sources. Non-climate-induced factors, primarily rooted in political ecology, were also recognized as contributors to conflict intractability. The scholars concluded that the availability of ecological resources acts as a significant attraction for migrants seeking economic opportunities. However, clashes often arise or escalate when demand surpasses the availability of these ecological resources due to the realities of climate change. It is important to note, however, that the research focused on participants affected by conflicts between 2004 and 2018, potentially limiting the inclusion of perspectives beyond this time frame. Additionally, the study did not investigate how pastoralists in the study area perceive climate change or how they utilize local knowledge to adapt to changes in climatic conditions.Top of Form
[bookmark: _Toc164261692]2.4 Lessons Learnt from the Empirical Review
Contextually, the empirical review collectively contributes to the nuanced understanding of pastoralism, climate change, and migration. The lessons learned emphasize the interconnectedness of environmental, social, and cultural factors in shaping pastoral practices and movements. They also underscore the importance of considering local knowledge, historical contexts, and regional variations in developing effective policies and strategies for sustainable pastoral livelihoods.
Methodologically, the empirical examination revealed that existing studies exclusively employed mixed-methods and qualitative research methodologies to examine the relationship between climate change and pastoralists mobility. The effectiveness of mixed methods was highlighted, allowing for the concurrent utilization of both qualitative and quantitative measures during data collection and analysis. It was also revealed that simple random sampling and purposive sampling were the most commonly employed sample procedures. Simple random sampling was prevalent in research utilizing a mixed-methods approach, while purposive sampling was more frequent in studies adopting qualitative and mixed-methods research approaches. In this study, the researcher has also adopted qualitative approach to uncover the relationship between climate change and pastoralists mobility. Purposive sampling was used in selecting respondents for data collection.
In terms of data collection methods, questionnaires, interview guidelines, observation, and focus group discussions (FGDs) were the primary tools been used by the scholars. Interviews, focus group discussions, and key informant interviews were the predominant means of data gathering, facilitating information collection from various stakeholders. The use of multiple techniques allowed for triangulation, ensuring comprehensive data collection and mitigating limitations associated with relying on a single method. This approach enhances authenticity by enabling comparisons.
Finally, in terms of data analysis, the earlier studies on climate change and pastoralists’ mobility underwent statistical analysis, employing regression and descriptive statistics for variables measured on nominal and ratio scales. Qualitative analysis predominantly employed thematic and content analysis methods.
[bookmark: _Toc164261693]2.5. Conceptual Framework
The above discussions are concentrated on the fundamental components of pastoralist’s mobility. The key concepts are put together in a conceptual framework to serve as a guide to the research process. Figure 2.1 outlines the conceptual framework guiding the study into understanding how climate change related to pastoralists' mobility. As indicated in the framework, pastoralist mobility is driven by climatic and non-climatic factors. Even though the indicators of climate change as in climate extremes are physical in nature, their outcomes go beyond environmental, social, cultural, economic, and political impact (Jarawura, 2013), which are vital for determining prospects for livelihood consequences, including pastoralists mobility (Jarawura, 2013, 2021).The framework is made up of the key concepts from the above discussions. Climatic and non-climatic factors are considered the major drivers of pastoralist mobility.
Figure 2.1
Conceptual Framework of Pastoralists Mobility
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[bookmark: _Toc156212152][bookmark: _Toc156217568]Source: Adapted from DFID Sustainable Livelihood Framework (1999)
Drawing from the theories of mobility, and explaining the underpinning factors of climate-change related mobility, is the focus of this conceptual framework. Climate change is certain to cause reactions from pastoralists as actors seeking a sustainable livelihood. When pastoralist’s livelihood is deteriorating as a result of climatic and non-climatic factors, they begin to wonder for adaptation strategies. Mobility is one of numerous possible reactions pastoralists may select or compulsorily adopt. Hence, this study seeks to find out how climate change shapes pastoralist movements and how their internal movement patterns in relation to search for pasture have evolved in response to climate change.
Pastoralists' mobility is as a result of numerous climatic and non-climatic drivers such as drought, flood, high temperature, increasing rainfall variability, diseases and socioeconomic factors such as an increase in population, conflicts, inequalities, unemployment, poor economic growth, human rights infringement, development of large-scale projects, and an increase in technology (Boas, 2022; Boas et al., 2022; Idehen & Ikuru, 2019; Jarawura, 2013, 2014; Leweri et al., 2021; Yidana et al., 2018). These climatic and non-climatic factors drive them to forcefully or voluntarily choose mobility as an adaptation strategy or coping strategy, because the adaptation strategy within the local context is very low. The inability of pastoralists to cope or adapt within the local context influences them to cross states-borders in order to survive. The movement pattern changes during cross-border mobility due to struggles over land usage. In selected areas, conflict and instability have also forced or changed the movement patterns of pastoralists and resulted in conflicts on routes (African Union, 2013; UNDP, 2021; World Bank, 2021). These challenges vary by context, season, and over time. These factors, acting independently and in combination with one another, serve as major causes of mobility among pastoralists. These are tendencies and proceedings that pastoralists are exposed to, but some are more exposed than others. The movement also changes the fundamental practices of pastoralists, and in the absence of institutions to be able to manage the integration of pastoralists in the host-communities, can intensify the risks in their movement. This can also affect pastoralists' livelihoods, induce out-migration and also weaken their pastoralism practices, which are not only a means of livelihood, but form part of their culture. This means that institutions play a key role in enhancing the movement patterns of pastoralist, depending on the intervention that is put in place to manage their activities in the host communities. Our focus is not to measure the degree of their movement but to qualitatively find out how their movement patterns have evolved in response to climate change in hot-communities. Within the conceptual framework it is obvious that migrating members may go back to their places of origin, depending on the outcome of interventions that are put in place by various institution. Nonetheless, the outcomes of these new-out migration on the place origin is not the focus of this study.











[bookmark: _Toc164261694]CHAPTER THREE
[bookmark: _Toc164261695]METHODOLOGY
3.0 Introduction
Research methodology is a technique use in solving the research problem systematically. It is rigorous process of conducting. In this study the investigator describes how he used different steps to carry out the research (Downs, 1990). Hence, it is important that, the methodology is sound and conducted thoroughly too efficiently produce accurate precise data in order to achieve the research goals and objectives. This section is divided into sub-sections. These sub-sections include the study area, study design, study population, sampling technique, sample size, data source, data collection procedure, data collection tools, data management and Analysis.
[bookmark: _Toc164261696]3.1 Profile of the Study Area
The research was conducted in Gusheigu District to investigate the relationship between climate change and pastoralists mobility in Gusheigu municipal. The municipality is located on the eastern corridor of the region, has a population of 153,965 based on the 2021 census, with 75,365 males and 78,604 females. Figure 3.1 depicts the district's geographical location, bordered by Saboba and Cheriponi Districts to the east, Karaga District to the west, East Mamprusi District to the north, and Yendi Municipality and Mion District to the south. Covering an approximate land area of 2,674.1 square kilometers, the district comprises 395 villages, with Gusheigu as its capital. The distance from Gusheigu to Tamale, the Northern Regional capital, is approximately 114 kilometers (GMA, 2022). The District Assembly, serving as the legislative, political, and administrative authority, consists of 25 electoral areas within a single constituency. Eight Town/Area Councils operate under the Assembly, including Gusheigu Town Council, Galwei Area Council, Nabuli Area Council, Bogu Area Council, Kpugi Area Council, Nawuhugu Area Council, Kpatinga Area Council, and Zanteli Area Council (GSS, 2014). The main economic activities in the municipality revolve around farming, agro-processing, and foodstuff trading, engaging about nine out of ten individuals in agricultural activities.
The municipality falls within the Guinea Savannah vegetation belt, characterized by short grasses and scattered drought-resistant trees such as shea, baobab, dawadawa, acacia, and neem. The climate in Gusheigu follows the typical pattern of the three Northern Regions of Ghana, with distinct dry and wet seasons, as well as cold and hot seasons. The wet season spans April/May to October, while the dry season runs from November to March/April. Additionally, the municipality experiences a cold season from December to late February or early March, followed by hot weather. Variations in these seasons, particularly the cold season, may occur due to changing climatic conditions. The annual average rainfall is around 1100mm, with short but heavy rains peaking in August. Relative humidity ranges from 70 to 90 percent during the rainy season, dropping to as low as 20 percent in the dry season. Prolonged dry periods contribute to frequent bushfires in the area, negatively impacting pastoralism, agriculture, wildlife, and economically valuable trees and plants (GSS, 2014). The larger valleys in the municipality, located in Gaa, Katani, Sampemo, and Sampegbiga areas, cover an estimated size of 22,000 acres. Of this total, only about 13% are privately owned or under some form of ownership. While there are no major rivers, various tributaries and sub-tributaries of the Nasia, Daka, Nabogu, and Oti rivers cross the municipality. Tributaries of the Nasia River, flowing from east to west, include the Tile at Saala and the Kungani situated between Saala and Pulo. The Kulibila is formed by the merger of these two rivers, flowing between Dibalo and Namburugu (in the neighboring Karaga Municipal). Other tributaries of the Nasia River include the Batebuli at Nakundugu, Naporia, and Ton. Tributaries of the Oti River include the Naakua and Tanga to the east of Gbogu village, as well as the Korsa and Kembi at Nawuhugu, and the Wapke at Katanni. During the long dry season, the volume of the Nasia River decreases, and all other streams in the area dry up completely. This scarcity of water sources during the dry season is a key reason why pastoralists migrate to the municipality in search of water for their animals (GSS, 2014).
Gusheigu Municipality was chosen for several reasons. Firstly, being situated in the northern part of Ghana, where climate change effects are evident, the area experiences unreliable rainfall and high temperatures, significantly affecting farmers and pastoralists. Scientific data from the region supports this observation (GSS, 2014), making it conducive for climate change-related research. Secondly, the municipality has a substantial population of pastoralists, as indicated by studies conducted by scholars (K. Bukari et al., 2020). However, the role of climate change in their migration to the area remains largely unexplored, making it an ideal context for this study. Thirdly, there is a limited body of research in the area that explores the perceptions of pastoralists on climate change, creating a research gap that this study aims to fill. Lastly, the selection was based on practical considerations of accessibility and feasibility.



[bookmark: _Toc128437242][bookmark: _Toc156217569]Figure 3.1: 
Map of Gusheigu Municipal showing Study Communities
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[bookmark: _Toc128438191]Source: Author’s Own Construct (2023)
[bookmark: _Toc164261697]3.2.1 Research Paradigm 
[bookmark: _Toc128438192]This study adopted constructivist paradigm. Scholars characterizes the constructivist philosophical paradigm as a perspective emphasizing that individuals build their own understanding and knowledge of the world by actively engaging with and reflecting on their experiences (Guba, 1990). The underlying premise is that people largely shape or generate their learning from firsthand experiences (Guba & Lincoln, 1994). According to constructivism, meaningful learning is synonymous with the process of constructing understanding; no other form of learning exists. This challenges the conventional notion of learning as a rote, memorize, and forget approach, highlighting the importance of motivation and the practical application of acquired knowledge in real-life scenarios (Narayan et al., 2013). The constructivist philosophy rejects the notion that learning solely occurs through traditional teacher-led lectures. According to this perspective, true learning emerges when learners actively engage in experimentation and hands-on experiences. The foundation of this philosophy aligns with Confucius' famous quote: "I hear and I forget. I see and I remember. I do and I understand." In essence, if teachers simply provide information to students in a passive manner, akin to spoon-feeding, learners may lack the capacity for critical thinking and may forget what they were taught. By contrast, constructivist philosophers advocate for involving students in the teaching and learning processes, allowing them to personally discover knowledge or "truth" through active engagement. This approach aims to foster a deeper understanding and lasting retention of the learned material (Adom et al., 2016). This study was guided by constructivist paradigm to uncover the relationship between climate change and pastoralists mobility. Since this paradigm is based on people’s experiences, it was appropriate for a study of this nature.
[bookmark: _Toc164261698]3.2.2 Research Approach
[bookmark: _Toc128438193]Scholars have identified three approaches to research. These are qualitative, quantitative, and mixed approaches. For the purpose of this study, I adopted the qualitative approach to uncover the relationship between climate change and pastoralists mobility. According to methodological commentators, the key distinction between these methods is how each discipline handle data. They further stated that, the choice of every approach depend on the research questions and objective (Brown, 1996). This show that the value of an approach depends on its ability to provide answers to the problem under investigation. Therefore, the researcher's approach and aims should be used to decide the study's parameters rather than any set rules (Patton, 2002). Qualitative research approach is use in various field to gathered an in-depth information into human behaviour, experiences, and social phenomena (Creswell & Creswell, 2018). The objective is to get understanding of subjective meaning and interpretation individuals’ attributes to their experiences, instead of relying on quantitative data. Qualitative approach gives the researcher’s the ability to collect and analyse non-numeric data through interviews, observations and document to get a comprehensive understanding of the topic under investigation. The purpose for adopting this approach is that, it employs open-ended inquiries and probing techniques, allowing participants to express themselves freely, as opposed to the constrained choices inherent in quantitative methods. The use of open-ended questions facilitates responses that are meaningful, culturally relevant, unforeseen by the researcher, and comprehensive in nature. Additionally, qualitative methods offer the flexibility to delve into initial participant responses, enabling inquiries into the reasons or mechanisms behind their answers. This flexibility makes qualitative research particularly adept at capturing culturally specific information about the values, opinions, behaviours, relationships, and social contexts of specific populations. Moreover, qualitative methods excel at uncovering intangible factors such as social norms, power dynamics, status, gender roles, ethnicity, and religion—factors that might not be immediately evident in development outcomes. Understanding these elements is crucial for designing policies and programs that deliver optimal value for money (Denzin et al., 2023). The disadvantage of using this approach is that it is time consuming. It takes longer time to conduct qualitative research. It is also expensive to conduct qualitative research.
[bookmark: _Toc164261699]3.2.3 Research Design
[bookmark: _Toc128438194]The phenomenological research design was adopted for this study to explore individuals' lived experiences and how they make sense of those experiences. This design was suitable for understanding how pastoralists perceive and interpret climate change and how it influences their movement. I utilized a combination of focus group interviews, in-depth interviews, key informant interviews, and observation techniques as my primary data collection methods. I applied these methods following a Participatory Rural Approaches to generate qualitative data. The Participatory Rural Approach empowers pastoralists to uncover their own circumstances rather than solely relying on the researcher's interpretation. However, this approach also allows for active researcher involvement, ensuring that the researcher facilitates the process of recall and analysis attentively (Chambers & Conway, 1992).
[bookmark: _Toc128438198]Top of Form
[bookmark: _Toc164261700] 3.2.4 Study Population, Sampling Techniques and Sample Size
The study focused mainly on the pastoralist’s population of selected communities in the study area. Specifically, the study focuses on those who are currently staying in the study area with their families and those who move into the area on seasonal basis. I also interviewed old cow boys in the districts to see their perceptions on climate change as well as veterinary officer to understand their role in pastoralism. Pastoralist were chosen as the target population for this study because they are among the people who are at the frontline of climate change. There were 15 pastoralist participants in the sample. The participants were carefully chosen to ensure age and experience diversity. In order to find candidates who, fit the inclusion requirements, the recruitment process involved getting in touch with the local Fulbe chief. The participants were interviewed in semi-structured interviews as part of the data collection process. The researcher used an iterative process of data collection and analysis as the interviews went on. Following each interview, transcripts were examined and analysed to spot any new themes and determine whether data saturation had been reached. The researcher conducted ten interviews, and afterward noticed that no new themes were emerging from the data, indicating saturation. Five more interviews were conducted to confirm this, but no fresh themes or insights were discovered. Further data collection was deemed unnecessary at this point because it was determined that data saturation had been reached. The sample of 15 participants offered a wide and varied range of experiences and viewpoints in relation to mobility and climate change. The participants were between the ages of 30 and 75.Bottom of Form
The purposive sampling technique was used in selecting the research participants.  According to Merriam, (1998), "Purposive sampling is based on the assumption that one wants to discover, understand, and gain insight; therefore, one needs to select a sample from which one can learn most." This study gathered data from different perspectives and different participants. The purposive sampling helped the researcher to select a specific number of respondents who had in-depth experience in pastoralism. The logic and power of using purposive sampling for this study was derived from the researcher’s quest for an in-depth understanding and appreciation of the way pastoralists deal with issues of climate change. This technique was used to sample participants for key informant interviews, in-depth interviews, focus group discussion and participatory approaches. The Gusheigu Municipal was also selected purposively from the districts in the Northern region and the study communities too were purposively selected from the municipal. 
[bookmark: _Toc164261701]3.2.5 Data Collection and Instruments
Data was obtained from primary sources through key informant interviews, in-depth interviews, observation, and focus group discussion.  These instruments were used because they provide valuable insights into the characteristics of pastoralists in host communities, their perceptions of climate change, and the relationship between pastoralists' mobility and climate change. I began this process by contacting the fulbe chief and his subjects in the study area. I presented some kola as part of the community entry protocols to build rapport and also gained trust from the respondents. Pastoralist are very reserved people and do not like to share their experiences with people outside their tribe, but through this process I was able to gained their trust. After this process I started with key informant interviews, followed by in-depth interviews, and focus group discussion was the last. Observations were made throughout the data collection period.
Key informant interviews were conducted with individuals who possess expertise and knowledge relevant to the research topic. These key informants include the Fulbe chief, veterinary officer, old Dagomba cowboys, and selected leaders in some of the study's communities. In all, the researchers conducted six (6) key informant interviews. Through these interviews, the researcher gathered information about the characteristics of pastoralists in the host communities, their relationships with the local people, and other relevant factors. Key informants also provided insights into the perception of climate change and its adaptation measures.
In-depth interviews were conducted with individual pastoralists who have experienced climate change and mobility. These interviews were primarily about exploring their perceptions of climate change and its impact on their livelihoods. Through one-on-one conversations with pastoralists, the researcher gained a deeper understanding of their life experiences, coping strategies and adaptation measures in response to climate change. The interviews also examined the connection between herders' mobility patterns and climate change and examined how environmental factors and changing conditions influence their decisions to migrate or move within or outside the country. In total, the researchers conducted 15 in-depth interviews using an interview guide.
Focus group discussions (FGDs) with pastoralists were held to examine their perceptions and experiences regarding mobility and climate change. Eight (8) participants in total were purposefully chosen by each study community to participate in FGDs.  The researcher facilitated the conversation by posing open-ended questions and inviting participants to express their ideas and personal experiences regarding mobility and climate change. Natural conversations between participants were made possible by the manner in which the discussions were conducted. Additionally, they talked about the adaptation techniques they have employed in response to these changes. The conversation went on for three hours and ten minutes. I have included the two participatory approaches that I adopted in this study.
Participant observations involve researchers immersing themselves in the community or context under the study to directly observe and document behaviours, interactions, and events (Spradley, 1980). In this study, participant observations were used to gain a deeper understanding of how climate change influences mobility patterns in real time. The researchers spent an extended period living within the study area. This allowed the researchers to observe first-hand how climate-related factors, such as changing weather patterns and resource availability, influenced the decisions and movements of pastoralists. The researchers documented observations through field notes, capturing details about when and why pastoralists decided to move their herds, the routes they took, and the challenges they encountered. This method provided rich contextual data that complemented the insights gained from the FGDs.
[bookmark: _Toc164261702]Participatory Tools
Participatory tools and activities aim to shift power dynamics from the researcher to the participants in the research process. After the researcher explains the exercise, participants generate their own data using the tool. This data is often visual, making these tools suitable for use with participants with lower literacy levels. In group settings, data is generated interactively, with members collaborating and discussing together (Sontakki & Venkatesan, 2019). The researcher encourages participants to analyze and reflect on the information produced through the exercise to derive findings and insights. Participatory tools include activities like seasonal calendar, social mapping, ranking and scoring exercises, social mapping, mobility map etc. These participatory research tools can be utilized independently as part of a broader research initiative or integrated into other qualitative methods. For instance, a researcher might incorporate a ranking exercise into an in-depth interview or a focus group discussion. Similarly, a mapping exercise could be employed during participant observation (Cochrane & Corbett, 2020; Sontakki & Venkatesan, 2019). In this study, I have incorporated participatory mapping and seasonal calendar technique into the focus group process.
[bookmark: _Toc164261703]Participatory mapping
Participatory mapping is a cartographic approach aimed at revealing the connection between a location and local communities. Through the creation of maps, this method visually represents the relationship a community has with its surroundings, highlighting both physical and sociocultural aspects deemed significant by the community. Moreover, the participatory mapping process emphasizes the importance of fostering an inclusive environment where all perspectives can be heard and expressed (Cochrane & Corbett, 2020). Participatory mapping utilizes various methods, such as sketch mapping, transect mapping, and participatory three-dimensional modelling. In recent times, participatory mapping projects have incorporated advanced geographic information technologies, including Global Positioning Systems (GPS), aerial photographs, satellite-derived images, geographic information systems (GIS), and the geospatial web (Cochrane & Corbett, 2018). I have employed participatory mapping techniques, using GIS to generate mobility map in the study area. Through this techniques pastoralist were able to map out their movement patterns within and outside the study area.
[bookmark: _Toc164261704]Seasonal Mobility Calendar
A seasonal mobility calendar is a pictorial representation that shows the patterns of movement of individuals, communities, or groups throughout the different seasons of the year (Sontakki & Venkatesan, 2019). This calendar shows where and when people move to and the reason behind their movement.  It also shows various activities that they performed during this period. With this techniques pastoralist were able to show where and when they move to, with their cattle on seasonal basis throughout the year. Through this techniques mobility calendar for the study area was generated. 

[bookmark: _Toc164261705]3.3 Data Analysis and Presentation
The methodical process of organizing, interpreting, and making sense of the data gathered is included in the data analysis component of qualitative studies (Lester et al., 2020). The methodology for the data analysis is explained in this section, along with the major themes, patterns, or classifications that came to light. The narrative analysis method was used in this study's data analysis, which entailed a methodical review of the stories contained in the data that was gathered. To make the analysis process easier, verbatim transcriptions of focus group talks and interviews were made. To obtain a thorough grasp of the participants' experiences, a process of familiarization with the data was first carried out by reading the transcripts numerous times. Next, by labelling data segments that represented significant concepts, ideas, or experiences associated with the subject matter, initial code was generated. To make sure they adequately reflected the richness and depth of the data, these codes were updated and improved through an iterative coding and recoding process. On the basis of their connections and commonalities, the codes were then categorized into initial themes. To make sure they appropriately captured the experiences of the participants and offered insightful information, these themes were examined and improved. To find similarities, differences, and connections between various facets of pastoralist mobility, the themes were also contrasted and compared. Following the identification of themes, the researcher started the process of interpretation and analysis to create a logical story that encapsulated the essence of the data. To enable the contextualization of the findings within a more comprehensive theoretical framework, the themes were examined in relation to the body of literature already available on climate change and pastoralist mobility. This study was able to learn crucial information about the pastoralist's experiences with climate change by employing a strict data analysis procedure. The themes found offer a thorough understanding of these populations' adaptive tactics.
[bookmark: _Toc128438199]
[bookmark: _Toc164261706]3.4 Ethical Considerations
Ensuring the safeguarding of individuals involved in research by adhering to ethical principles is crucial in any study. Ethical considerations hold special significance in qualitative research, given the thorough nature of the study process. The awareness of ethical issues becomes more pronounced, especially when engaging in face-to-face interviews with vulnerable participants. Such individuals might experience heightened stress while articulating their feelings during the interview session (Mohd Arifin, 2018). For a study of this kind, a researcher needs to be aware of and adhere to the proper research ethics and principles. Research that is focused on the pastoralist movement and climate change needs to be done with great care. The following protocols must be observing during the interview process:
· Informed Consent and Voluntary Participation: The researcher obtained informed consent from all subjects before beginning the research. This includes informing subjects of the risks and benefits of participating in the research and giving them the opportunity to ask questions and make decisions about whether or not to participate.
· Anonymity and Confidentiality: To maintain the anonymity and confidentiality of the participants, their names and identities were not disclosed during the entire process of data collection, analysis, and reporting of the study findings. The privacy and confidentiality of the interview setting were meticulously handled throughout the interview process, as well as during the analysis of data and the sharing of research findings.
· Analysis and Sharing of Results: Transcription of data occurred in a secluded environment, employing earphones to prevent the potential exposure of recordings to others. The identities of participants were systematically omitted during transcription, ensuring the exclusion of names or any distinctive markers of identity. When presenting the study's findings, participants were identified by pseudonyms in the verbatim quotes.
· Honesty: The researcher was honest when conducting this research and reporting the results. This includes being honest about the methods used, the data collected, and the results obtained.
· Respect for Human Subjects: The researcher respected the rights of all subjects involved in the research, including protecting their privacy and right to withdraw at any time.
· Data Collection and Use: The researcher ensured that the data collected is accurate and used for the purposes for which it was collected.
· Conflict of Interest: The researcher ensured that there are no conflicts of interest between their research objectives and any personal or professional interests.
· [bookmark: _Toc128438202]Credit and Authorship: The researcher also ensured that credit is given to all contributors to the research and that authorship is attributed appropriately.

[bookmark: _Toc164261707]3.5. Limitations of the research 
· Sample size: The sample size of the research was relatively small, which may not have allowed for sufficient data collection and analysis to accurately represent the larger population of individuals.
· External validity: Due to the specific nature of the research design, it is difficult to generalize the findings to a larger population.
· Response bias: The use of self-reported data may have been affected by response bias, as participants may have been motivated to give socially desirable answers.
· Time constraints: Given the limited amount of time allocated for the research, it may not have been possible to collect enough data or to explore the topic in depth
· Cost: The cost of conducting the research may have limited the scope and scale of the project
[bookmark: _Toc164261708]3.6 Researcher Positionality
Positionality refers to the researchers' personal perspectives, experiences, and social identities that may influence the research process and outcomes. It is important for researchers to acknowledge and reflect upon their positionality as it can shape their biases, assumptions, and interpretations throughout the study (Throne, 2012).
As an individual researcher conducting a study on climate change, and pastoralists' mobility, it is crucial to acknowledge my positionality and how it may influence the research process and findings. My background as a social scientist with expertise in migration and environmental studies shapes the lens through which I approach the topic. While I do not have personal experience working directly with pastoralist communities, I recognize the importance of self-reflection to avoid imposing my own assumptions and biases onto the research. 
I was mindful that my academic training and cultural background may influence my interpretations of the data and interactions with participants. I was committed to maintaining transparency throughout the research process. I had clearly communicated my role as an outsider researcher to the participants, ensuring they understood my objectives and any potential conflicts of interest. Through fostering open and honest dialogue, I was able to create a safe space for participants to share their experiences and perspectives. 
As a researcher, I acknowledged the power dynamics inherent in the research relationship. I was aware that my position as a researcher grants me certain privileges and authority, which may affect the dynamics and trust-building process with the pastoralists. To address these power imbalances, I strived to engage in collaborative and participatory approaches, involving pastoralists in the research design and decision-making processes. Reflexivity was my guiding principle throughout the study. I regularly reflected on my own biases, assumptions, and values that may influence the research process and findings. Through this process, I enhanced the validity and reliability of the study while respecting the diverse perspectives and voices of the pastoralists. In conclusion, I conducted ethical and rigorous research that respects the experiences and perspectives of the pastoralists while contributing to the broader understanding of climate change, and mobility.










[bookmark: _Toc164261709]CHAPTER FOUR
[bookmark: _Toc164261710]CHARACTERISTICS OF PASTORALISTS 
[bookmark: _Toc164261711]4.0 Introduction 
The aim of this chapter is to ascertain the characteristics of pastoralists in the study area. This means that we want to recognize and understand the main behaviour, features, and qualities of the pastoralists living in the study area. The purpose of this is to understand their challenges and needs and come out with proper recommendations that will help policy makers to develop interventions that can support them to adapt to their new environment. It is therefore, important to make conscious efforts to understand the characteristics of pastoralist which is the central theme in this thesis.
[bookmark: _Toc164261712]4.1. Ethnic Groups involves in Pastoralism
Investigation in the study area revealed five different ethnic groups engaged in pastoralism. These groups include Fulbe, Jerigonji (Maasai), Moshi, Busansi, and Gruma people. The Moshi are divided into two categories: Moyamba and Zawshi. They move with their cattle from their place of origin to the study area. Among these groups, Fulbe pastoralists form the majority in the study area. The category of Fulbe staying in the study area includes Djallo, Guiao, Bande, Barry, Yaw, Nibari, and Sidibé. They are all descendants of the four men that Hudu Bata gave birth to (Djallo, Ba, Barry, and Sow). This statement was captured during our conversation. 
"When you see us, you might think we are all Fulbe people, but we are not. If it weren't for us, nobody would know that not all of us belongs to the Fulbe tribe" (Pastoralist, 65-year-old male participant on December 31, 2022) (Key Informant Interview, 2022/2023).
The presence of various ethnic groups engaged in pastoralism signifies the diversity within this occupation, showing that it goes beyond boundaries. This implies that this occupation plays an important role in bringing together different ethnic group, promoting cooperation and common understanding. Even though this research identifies various ethnic groups involves in pastoralism. It does not go into their specific cultural practices; hence further research can be carried in this area to understand their cultural practices. Scholarly research supports the existence of diverse ethnic groups engaged in pastoralism. In the African continent, the fulbe people are known for their involvement in pastoralism (Alidou, 2016; Bukari & Osei-Kufuor, 2021; FAO, 2017; Pas Schrijver, 2019). Furthermore, this finding is in line with Fratkin, (2001), the author wrote on East African Pastoralism Transition, and use Maasai, Boran, and Rendille as a case study. These ethnic groups are involved in pastoralism in East Africa. Despite the diversity of these ethnic groups, they share several commonalities that bind them together. This is also in line with the study of (Beer, 2017), the author wrote on Ethnic Diversity and Solidarity and found that despite ethnic distinctions potentially leading to discrimination, it is not a valid inference that greater ethnic diversity will automatically lead to reduced solidarity. These findings shows that pastoralism is not limited to one ethnic group, but numerous ethnic groups are involved in it with their exceptional cultural backgrounds. 

Language
The main language adopted by all pastoralists in the study area is the Fulbe language, even though five ethnic groups were identified to be involved in pastoralism. None of these ethnic groups speak their own language; instead, they use the Fulbe language. This was noted during our discussion: 
“We do not speak our language frequently anymore; wherever you see us, we are speaking the Fulbe language, and everybody knows” (Focus Group, 2023).

Mode of Dressing
All pastoralists in the study area adopt a unique style of dressing. The mode of dressing includes the type of shirt and trousers they wear, the sandals they choose, as well as the hat. They carry a stick and whistle to direct the movement of their cattle. This makes it difficult for the people in the study area to distinguish them. Due to these resemblances, they classify all of them as Fulbe people, as explained by the key informant (Key Informant Interview, 2023).
Major Occupation
The major occupation of the pastoralists in the study area is the rearing of cattle. This could involve taking care of their own cattle or being hired by someone to look after theirs. In addition to this, they also engage in selling livestock, provisions, backyard farming, and other minor businesses. It is worth noting that some pastoralists in the study area have stopped taking care of animals and have now turned to farming as their primary livelihood activity (In-depth Interviews, 2023).

In spite of the presence of different ethnic groups involve in pastoralism in the study area, the main language chosen by these pastoralists is the fulbe language known as Fulfulde.  This shows how strong the fulbe culture and language is, in influencing other ethnic groups. The adaption of this language is to enhance easy communication among themselves. It also enhances coordination and cooperation among them, particularly when they are moving their cattle and managing their livelihood. The unique style of dressing promote uniformity in their appearance. This connection promotes a sense of identify and bond among these ethnic groups. However, this study does not delve in to potential cultural variations within the common language and style of dressing, which could be investigated into, in future studies. This aligns with the study of  Ouoba, the author wrote on characteristics and dynamics of transhumance in Nuoho, she found that pastoralists traditional clothing is often an essential element of cultural expression (Ouoba-Ima, 2018). The major occupation of the pastoralists in the study area is the rearing of cattle. They engage in selling livestock, provisions, backyard farming, and other minor businesses. This shows their adaptability and resilience in achieving their livelihood needs. This finding is also in line with scholarly research on pastoralist livelihoods, which put emphasis on the vital role of livestock in sustaining pastoralists livelihoods (FAO, 2017; Pitikoe, 2017).



Marriage
All pastoralists in the study area do not marry among themselves. For instance, Fulbe marry their fellow Fulbe members and do not marry Jerigonji (Maasai). However, there is no taboo in the tradition of the pastoralists that prevents them from marrying each other, as revealed by the Key Informant: 
“We do not marry from each other, but there is no taboo that prevents us from marrying each other,” says the 50-year-old pastoralist on June 24, 2023.
Aside from not marrying among themselves, they also express reluctance to marry individuals from other tribes. 
“Wherever we settle, we do not make conscious efforts to get married to people within the host community; we always look for our mates to marry,” said the 61-year-old pastoralist on December 31, 2022 (Key Informant Interview, 2023).
The practice of Top of Formendogamy marriage may be attributed to factors such as cultural preservation, shared values, and a desire to maintain social cohesion within their respective ethnic groups. This finding aligns with the work of Sherkat, (2004) who wrote on Religious Intermarriage in the United States: Trends, Patterns, and Predictors. The author indicated that high levels of ethnic endogamy might not necessarily result from specific ethnic preferences alone; instead, they could stem from preferences for other traits that tend to align with ethnicity. As an illustration, considering the significant influence of family involvement in the customs and observances of numerous religions, it's not unexpected to observe notably high rates of religious homogamy.

Transfer of Knowledge
Pastoralists possess knowledge and know-how specific to their profession, which is transmitted from generation to generation. From an early age, children learn to care for animals, tend to them, and identify beneficial herbs. 
“Our grandfather took care of cattle until he gave birth to our father and taught him how to rear cattle. Our father, in turn, taught us how to care for cattle. We will also pass this knowledge to our children” (Fulbe Pastoralists, 35-year-old male participant on June 25, 2023).
However, the sustainability of this occupation is at stake. In recent times, pastoralists in the study area have begun allowing both their male and female children to learn tailoring, hairdressing, attend school, and engage in other business activities.
 “I have two of my children learning tailoring here; some have also allowed their children to learn hairdressing and other hand skills businesses,” says the 60-year-old pastoralist on June 24, 2023 (Key Informant Interview, 2023).
These findings show the importance of intergenerational learning and gaining a specific skill relevant to taking care of animals and finding the right fodder for them. The transfer of knowledge from father to son signifies the importance of pastoralism in their culture. The recent diversification of pastoralist children towards non-pastoralists skills may have negative implications on the sustainability of this profession. Emphasizing the need to preserve this tradition. Nonetheless, this study does not delve into the impact of this diversification on pastoralist future sustainability. Further research can be carryout to investigate the consequences of changing livelihood among pastoralist’s children on the continuity of their tradition. This aligns with the findings of other scholars who have studied pastoral communities. A study by Pitikoe, (2017) on “Basotho herders learn through culture and social interaction” found that herding is a rich learning resource of indigenous knowledge. It is also in line with the work of Tambaum, (2022), she wrote on Intergenerational Learning in Action and emphasize the need for it. This indicates that the transmission of specialized knowledge and know-how is an integral part of the pastoralist way of life.
[bookmark: _Toc164261713]4.2 Pastoralists Symbolic Belief on livestock’s
The Key Informant Interviews (KII) revealed that Fulbe pastoralists are the only group capable of interpreting profound meanings within cattle. They possess the ability to look at a cow and forestall future occurrences specific to that particular cow. However, not all Fulbe pastoralists share this skill. Despite significant similarities between these ethnic groups, their knowledge of cattle is what sets them apart. These insights were captured during our discussion:
"None of the tribes can understand cattle more than Fulbe pastoralists, even if they have thousands of them. We can enter your ranch and show you—this cattle's appearance indicates this, and if you don't isolate it, they will use it to perform your funeral, and it would happen if you do not listen. This particular cow, if you sell it, your entire cattle will finish, or if you don't sell it, your entire cattle will finish. This particular cow will go to waste, meaning it will die without any benefit, no matter how much you like that particular cow," says the 65-year-old pastoralist on December 31, 2023. 
This indicates the uniqueness of fulbe pastoralist skills in understanding their cattle. This can prevent unfavourable events from happening to the cattle owner, hence it is considered important.
The KI also points out that every new season, when their cattle give birth, they call people with expert knowledge in cattle to come and predict the future of the newly born cattle. The 61-year-old pastoralist states the narration below:
"Even we have old men; during the rainy season when cattle give birth, we have old men that we usually bring to check the newly born cattle for us and then go back. Sometimes, they can just look at a calf and bring it out and slaughter it, and sometimes they will tell you that when it stops breastfeeding, give it to someone. So, if someone just calls you to come, and you went, and he gave you a cow to go and look after, it's not for him." 
This practice shows the importance they place on their cattle and the need to protect them. It also shows the respect that they have for their elders and their tradition, as they rely on the old people to guide them on issues related to their livelihood. This indicates the unique nature of fulbe culture and their deep relationship with their cattle.
The KII further revealed that they do not give cows to people without ascribing meaning to the future of the person who will own that cow. Before a Fulbe man gives a cow to his son, he ensures that he interprets the future of the cow in connection to the child and sees if the cow will bring prosperity to the child's life or not. This is to prevent any future disaster that might befall the child as a result of the cow, as explained by the 65-year-old pastoralist on December 31, 2023:
"And there are some cows; if you are going to give it to your son and he does not have grey hair, and you give it to him, the child will get into huge trouble, the cow will not leave him. So, we check before we give a cow to our children." 
This means that giving a cow to a child is not by chance, but it requires a careful thought and performance of ritual. It also means that the future of pastoralist is connected to the type of cow he owns, as explained by the 65-year-old pastoralist:
"There are some cattle that will not be beneficial for you in your ranch, but if it goes to someone else's ranch, it will profit that person. So, if you see a Fulbe man selling a very nice female cow in the market, it is not for nothing, it is not for him, and if he doesn't release it, it will go to waste. He will send it and sell it to someone who will benefit from it." 
In furtherance of the above explanation, the 75-year-old pastoralist says, "Among domestic animals, sheep, horse, and cow go with similar characteristics, but goat, chicken, and donkey have nothing like that." This means that this knowledge applies to specific types of animals and not all animals (Key Informant Interview, 2023).
This belief of fulbe pastoralist differentiate them from other ethnic groups involves in pastoralism in the study area. They have unique skills in understanding their cattle and have confidence in their talent to predict future events connected to a particular cow based on its appearances. This system of belief shows the connection between fulbe pastoralists and their cattle and its importance in their culture. The ability to predict future occurrences helps them to make decisions related to managing their cattle. However, this research does not delve into how external factors might influences in managing their cattle. Further studies could explore into the practical applications and cultural meaning of these beliefs in cattle herding. This Top of Formfinding resonates with the study of Palsson, (1990) who studied human life in arid land. The author found that cattle held great symbolic and ritualistic value, and their interpretations of cattle behavior and events were deeply embedded in their cultural beliefs. It is also in line with the work of (Tamou et al., 2018), the authors wrote on Understanding roles and functions of cattle breeds for pastoralists in Benin and indicated that the understanding of breed characteristics among pastoralists remained consistent across generations, although variations emerged when considering different agro-ecological zones. Last but not the least the findings is also in line with (Awinia, 2020), the author wrote on “Sociology of Intra-African Pastoralist Migration” and found that decisions to migrate to other ecosystems were mediated through symbolic signs with assigned meaning and significance communicated through language, signs, symbols, ritual, and religion, which makes up the overall pastoralist cosmology of migration.

[bookmark: _Toc164261714]4.3. Marriage among Fulbe pastoralists
The marital life of Fulbe pastoralists in the study area plays a significant role in shaping their character. Their marriage practices differ considerably from those of the host community. A Fulbe man can enter into marriage in three ways.
The first involves seeing a woman he likes, informing her parents, and expressing his intention to marry their daughter. In this scenario, the daughter's consent is crucial. The Key Informant (KI) explains that 
“We seeks our daughter's consent to determine her interest in the marriage, if she agrees and the man is a practicing Muslim, the father or guardian of the daughter will inform the family, and, upon gathering, they will seek the daughter's confirmation. If she agrees, the man's request is granted; otherwise, they cannot force her into marriage”, as stated by the 61-year-old Fulbe pastoralist on December 31, 2022.
The second method involves kidnapping the woman, whether married or not, if she expresses interest. The 35-year-old Fulbe pastoralist on June 24, 2023, elaborates that 
“This demonstrates their bravery, especially when the woman is already married. If the husband is strong and confronts the man, he may retrieve his wife. However, if he chooses not to fight, the woman will remain in the man's house”.
The third form is infant betrothal, where the aunt of a new born girl buys waist beads and a necklace, announcing the intention to marry her to her son. This may include purchasing sheep for a naming ceremony. In this case, when the girl matures, she is expected to marry her betrothed husband. The parents have less influence in this type, and sometimes the girl has no choice but to marry the man, as explained by the key informant. However, this form of marriage is less common among Fulbe people due to past disappointments. Most of these women grew up and refused to accept their betrothed husbands, leading to a reliance on the first and second methods of acquiring a wife.
The Key Informant further emphasizes that Fulbe people do not demand money from their in-laws for marrying their daughters, distinguishing them from other tribes where such expenditures are customary. The 65-year-old Fulbe pastoralist on December 31, 2023, adds, 
"We don't ask the man to bring this amount or that amount; we are not like that, apart from the bride price." 
The discussions also reveal that Fulbe people marry their cousins from both patrilineal and matrilineal sides, promoting respect and support among families. A Fulbe person can marry anyone from any tribe of their choice. These practices indicate their unique cultural values in marriage. It also emphasizing mutual respect, autonomy, and familial support.
There are restrictions on whom a Fulbe man cannot marry—“I cannot marry my own daughter or elder or younger brother's daughter”, as articulated by the 55-year-old Fulbe pastoralist on June 25, 2023. Although there is no taboo preventing Fulbe individuals from marrying someone from another tribe, the key factor discouraging them is their sense of belonging. Wherever they settle, they do not actively seek marriage within the local community but prefer marrying fellow Fulbe mates. The 71-year-old Fulbe pastoralist on June 22, 2023, emphasizes the importance of marrying within their community for building trust and avoiding being considered strangers. This reluctance to marry outside their tribe reflects their desire to maintain strong interpersonal relationships within their cultural and ethnic group (Key Informant Interview, 2023).
The unique marriage practices of Fulani pastoralists, characterized by the importance of the daughter's consent and the adherence to certain religious and cultural requirements, distinguish them from the host community. The Fulbe marriage practices are unique, with a focus on the daughter's consent and a preference for marrying within their ethnic group. The emphasis on consent and the practice of marrying within their community highlight the importance of autonomy and community identity. These practices promote strong family ties and respect for individual choices while preserving cultural traditions. The study does not explore the potential impact of changing societal norms on these marriage practices. Future research could investigate how modernization and external influences may affect Fulbe marriage customs. This study resonate with the work of Hampshire & Smith, (2001), who wrote on Consanguineous Marriage among the Fulani. The authors indicated that the Fulani people follow a patrilineal and patrilocal social structure, and they engage in moderately polygamous marriages. Their first marriages are typically arranged, and they involve the payment of bride wealth, often in the form of cattle. It is common for them to marry close relatives, with a preference for first or second cousins as marriage partners.
[bookmark: _Toc164261715]4.4. Brief History of Fulbe 
The man who initiated the origin of the Fulbe people was called Hudu Bata. He was an Arab and migrated to Senegambia to propagate the Islamic religion. Hudu Bata was a cousin of the Holy Prophet Muhammad (PBUH). After teaching the people the religion and they became familiar with it, he decided to leave Senegambia and return to his place. The chief at that time told him that he brought light to their place and wanted to leave without leaving any trace. At that time, Hudu Bata was not married. The chief gave him his first daughter, and he gave birth to four (4) children: Djallo, Ba, Barry, and Sow, and then went back to Mecca. However, the children were left behind in Senegambia. Currently, all the categories of Fulani in the study area, namely Djallo, Guiao, Bande, Barry, Yaw, Nibari, and Sidibé, are all descendants of these four men that Hudu Bata gave birth to. Djallo and Yaw are cousins and play together, Sidibé and Nibari are also cousins, and Buli and Ba are also cousins, and the pattern continues. Today, the Fulbe constitute the largest pastoralist group, a diverse population spread across the savannah and Sahel. Some have settled in Senegal, while others have established communities in Mali, Niger, Nigeria, Guinea, Burkina Faso, and numerous other countries. Although they share a common ancestry, what distinguishes them is their way of life—a varied and distinct lifestyle. The way Fulbe individuals from Mali live differs from those in Togo, just as those from Senegal exhibit unique characteristics in their dressing, choice of sandals, and behavior when interacting with others. This sentiment was expressed during our discussions:
"What differentiates us is our character; everyone has their own character. If you see someone's dress, like their shirt, sandals, and everything, you will know that this person is from this town. The way he moves and the way he dresses will show where he is coming from and the type of Fulani he is," says the 61-year-old Fulbe pastoralist on December 31, 2022.
This illustrates that despite sharing a common ancestry, the Fulbe people lead diverse lives influenced by their geographic location and cultural practices. Their lifestyle, clothing, and behavior serve as indicators of their origin, emphasizing the diversity among different Fulbe groups.
Further clarification reveals that they identify each other through dress codes, tribal marks, and the way they carry themselves. They also distinguish each other based on their habits. The informant emphasized this about their character:
"We know everyone and the way he does things. Some have distinctive tribal marks, and when you see them, you will know that they are from a specific town. We recognize Fulbe from Nigeria, Togo, Benin, Niger, Burkina Faso and Mali. Some may not have a good character that allows them to live harmoniously with others. When you spend time with such a person, you will quickly understand who he is. Even if he stays in your house, before dawn, you will know his preferences. What you accept, he may not, or what you eat, he may not like. Even when they bring food (T.Z) for you to eat, at that point, you will discern the person's origin by the way he eats. Even when you offer them a sitting place, you will recognize the person's tribe. They won't sit in the middle; they will sit at the edge with one buttock on the floor. If it's not their home, they won't sit in the middle until they've stayed there for a while, then they gradually move to the middle."
This implies that the Fulbe people possess a strong sense of community and cultural identity. They have a profound understanding of each other's way of life and can recognize and appreciate their differences. The Fulbe people also exhibit a robust attachment to their traditions and customs. This insight sheds light on the rich cultural heritage and identity of the Fulbe people, highlighting their unique characteristics, cultural practices, and values, which have contributed to their resilience and survival as a distinct group over time.
The historical background of the Fulani people in the study area, tracing back to Hudu Bata, an Arabian who migrated to Senegambia, reflects the rich ancestral lineage and migration patterns of the Fulani pastoralists. This historical account sheds light on the Fulani people's ancestry and relationship to Islamic traditions in the study area. The Fulani groups in the study area share a common ancestry, highlighting the significance of ancestry and family ties in their culture. How this historical context affects contemporary Fulani culture and identity was not explored in the study. Future studies might focus on how the Fulani people's historical origins continue to influence their cultural practices and sense of self. This findings is in line with the studies of Vicente et al., (2019). The authors wrote on “Population history and genetic adaptation of the Fulani nomads: inferences from genome-wide data and the lactase persistence trait” and found that the forebears of the Fulani community underwent genetic mixing between a West African lineage and a group carrying genetic influences from both European and North African backgrounds.
[bookmark: _Toc164261716]4.4.1 Historical Background of Pastoralist Mobility 
The pastoralist started migrating to the study area way back in the 1980s. According to the informants, they were facing a significant challenge with regards to finding food and water for their animals in Burkina Faso. There was no water, and no food, and the entire space was gradually taken over by sand as a result of desertification. Sometimes, they have to wait for a period of nine months, before it started raining at Burkina Faso. In addition to this, finding a place to keep their animals was difficult, because the little available place was taken over by farmers. So, they made a decision to move to places where they could find food for their animals. Ghana was chosen as their preferred destination by their parents. By then most of them used to come on a seasonal basis with their parents and go back when it started raining at Burkina Faso. Finally, they decided to come and settle in Ghana with their cattle. Some lost their cattle to the harsh weather conditions, so they migrated to Ghana without any cattle. Others came here with cattle, but later they lost all of them and had to find some people’s cattle and be taken care of. They came to northern region because at that time, people in the northern region were agro-based pastoralists. They were farming and equally raised cattle. They assigned some of their children to be taken care of their cattle. But when they arrived, they started giving their cattle to them gradually. At that time, pasture resources were abundant and the rainfall was adequate. At that time, when the first rain comes, farmers will not farm. They used to call it “Mopuha Saa” meaning grass germination rain. Which were specifically designed for cattle. So, at that time, no farmer would farm, they would allow the cattle to graze and become fat. Even with the second rain, some will not farm. They will still allow the animals to graze. Even when they start farming, they will reserve some places for the cattle to be grazing. They further narrate that their relationship with the people in the study area, especially farmers’ way back, was cordial. They further described that the bitterness of their relationship started when the Jerigonji people started coming to the study area. This was also confirmed by a Dagomba old pastoralist, who narrates that they first saw pastoralists in the study area during the drought that occurred in the 1980s, when they migrated to a community in Nanumba North called Bagjoo, which was where they saw pastoralists and later moved to the study area. He further described that they were good people and they used to have a peaceful relationship with them. But the current pastoralists moving to the study area are bad people, as he described them.
The narrative presented above offers a clear understanding of the driving forces behind pastoralists' movement to the study area. The difficulties they encountered in their home country highlight the environmental factors that affected their choice. 
[bookmark: _Toc164261717]4.5. The Chieftaincy of Fulbe Pastoralists
The chieftaincy of Fulbe pastoralist is not far from the other tribes. The way they enskinned their chiefs or passed on the chieftaincy tittle is what differentiate them from other tribes. Investigation revealed that, in the Fulbe Kingdom, they have specific group of people who are responsible for claiming chieftaincy titles. Because of that, there is no competition in the chieftaincy tittle. This was explaining that, nobody outside these group of people can contest the kingship. They elaborated further that, there is a process of passing on chief tittle from one descendant to another. 
“When a chief passed away, and they performed the funeral, the first male child of the chief succeeds him. This is the tradition we have been following for centuries and no one has the power to change it” as explained by 61 years old fulbe pastoralist on 31st December, 2022. 
Furthermore, it was explained that, 
“None of the uncles of the first son of the deceased will contest him. They will all support him to rule. When he also passed away, none of his brothers will contest his son. His son too will be allowing to rule”. 
The discussion further revealed that, no other tribe can claim chieftaincy tittle of Fulbe people neither can a person outside the gate can claim the title. 
This is different from how they select their chief in the study area. The selection of chief in the study area is not based on linage, but rather based on the influence of the person. They select someone who has money, power as well as good communicator. Also, it is not a life time leadership, meaning that when you are selected as a leader or pastoralist chief in the study area, they can decide to dethrone you anytime they realized that you are not doing what they want. They are facing numerous challenges in the study area. So, they need someone who can fight for them as explained by the key informant. So, when they realized that, this condition is not fulfilling, they can change someone they think he is more capable of handling their affairs. 
“The chief of Gusheigu selects a leader for us, and the selection is not based on lineage, but we are looking at someone who has influence and knows how to talk. Someone who can fight for us when we are in trouble” says the 40 years old pastoralists.
This show the uniqueness of fulbe chieftaincy system from that of others. The practices shows the value of family ties and lineage in their system. It also shows the role that a specific group of people within their society play and the respect they gave their tradition. However, this study does not delve in details into the roles of these chieftains in the current pastoralist communities. Future study could explore their roles and responsibilities in contemporary pastoralist communities and their impact on governance and decision-making processes. This findings was not in line with Tonah, (2005), the author found that, chieftaincy succession has brought a lot of conflict to many parts of Ghana.
In conclusion, this study explores diverse ethnic groups involve in pastoralism in the study area, with fulbe been the majority among these groups. Despite the presence of different ethnic groups, they adopted the Fulfulde as their main language showing a strong linguistic influence. The distinctive mood of dressing, together with the preference for endogamous marriages, makes people in the study area to think that all of them are fulbe people.  The findings related to transfer of knowledge, pastoralists symbolic beliefs about their animals, marriage practices, historical background and their chieftaincy system in the study area are in line with existing research conducted by scholars in Africa. These findings add to a bigger understanding of the cultural, social, and historical aspects of pastoralism, and give emphasis to their unique traditions, knowledge systems, and governance structures that shape their way of life. In the context of climate change and pastoralist mobility, this component will provide a unique interpretation of how pastoralist’s cultural practices and social systems can enhance their adaptive capacity in the context of environmental changes. It will also provide a space for further research into specific interactions between climate variables and pastoralist practices. In the next chapter, I will discuss their perception, experiences and adaptation strategies to climate change.
[bookmark: _Toc164261718]CHAPTER FIVE
[bookmark: _Toc164261719]PERCEPTIONS, EXPERIENCES, AND ADAPTATION TO CLIMATE CHANGE
[bookmark: _Toc164261720]5.0 Introduction
This chapter explore the perceptions, experiences and adaptation of pastoralists in the study area. The aim is to understand their awareness, understanding, and interpretations of climate change and its implications on their livelihoods. This is to help us uncover their local knowledge, experiences, and perspectives on climate change. This data will also contribute to a wide-range of understanding of the human dimensions of climate change and its implications for pastoralist. It will also help policy makers to make informed decision regarding climate change in the study area.

[bookmark: _Toc164261721]5.1 Pastoralists Understanding of Climate Change
According to pastoralists in the study area, they understand climate change as changes in weather conditions over an extended period caused by both natural factors and human activities. It also involves an increase in wind speed, temperature rise, and changes in rainfall patterns occurring gradually, impacting the lives of animals and humans due to activities such as tree cutting and bush burning. The consensus that led to these is summarized below:
"When we talk about climate change (Tingbani Tagbu), it means that the weather conditions are changing, as we are currently experiencing. However, these changes take a long time to occur; they do not happen suddenly. These changes are caused by both nature (God) and some activities of us, the human beings," explained a 55-year-old male participant in a focus group discussion (Focus Group, 2023).
Another respondent expressed, 
"What we observe is on the Niger side, where there are no trees. When the wind blows, it seems as if one is in a fast-moving vehicle due to the lack of trees. However, when you travel from Niger to Burkina, from Fadan Grumah to Ouagadougou, you will notice that it is better, and heavy wind is not as prevalent. From my perspective, it is the trees; thus, all the changes are caused by the absence of trees," shared a 61-year-old male participant in the Focus Group Discussion.
They further conveyed,
 "Our elders have informed us that the times are changing, and everything will evolve with it," according to a 35-year-old male pastoralist in the Focus Group Discussion.
Top of Form
Top of Form
Investigation revealed that, although climate change is simple rise in temperature, increased in wind speed and changes in weather pattern, not all changes in weather patterns affects animals, some changes actually give them good health as indicated by 61 years old pastoralist during our discussion. This means the effects of climate change on cattle is not always bad, sometimes it has positive impact on the animals. This positive implication include increase in animal size, increased in animals feed etc.
Furthermore, another important component of the description of climate change is the identification of its impacts. Two differing options were identified, first, climate change impact began when insufficient rainfall coupled with high temperature and wind started having negative consequences on animals. These unlikeable effects include dying, respiratory problem, reduce cattle weight, reduce fertility, and reduce food intake. 
The second opinion held that regular deforestation and bush burning taking place for a very long time at a particular place. 
"There are some trees that serve as good stewards of God, and when you cut down those trees, you will feel the negative impact. These trees contribute to rainfall, mitigate the speed of the wind, and alleviate heat. When these trees are cut down, what else is going to prevent these phenomena from occurring?" explained a 67-year-old pastoralist (focus group, 2023). 
He further elaborated,
 "When we initially settled here, substantial trees like 'Kpala' and 'Kugsi' were abundant, but now, they have been cleared for farming. With the continued absence of these trees, climate change impact may manifest" (Focus group, 2023) 
This finding stresses the role of human activities in driving climate change. The first opinion emphasizes the immediate impacts of changing weather conditions on animals, including their health, weight, and reproductive abilities. The second view focuses on the long-term consequences of deforestation and bush burning, especially cutting down of trees that provide environmental benefits such as rainfall regulation, wind reduction, and heat mitigation. 
Top of FormThe pastoralists offer a unique and complex explanation of climate change in the study area. Based on their understanding climate change consist of changing in weather patterns occurring over long period of time. They attribute these changes to both human activities and nature process. Their attribution of climate change to bush burning and deforestation collaborate with understanding that certain human activities contributes to greenhouse gas emission and changes the ecosystem. The frequent deforestation in the study area reduces the capacity of the trees to absorb carbon dioxide. Carbon dioxide is main greenhouse gas that contribute to global warming. Furthermore, bush burning also releases carbon dioxide and other pollutants in to the atmosphere and further worsening the greenhouse effects. The views expressed by the pastoralists is in line with the broader understanding that certain human actions can significantly influence the climate system (Adu-Boahen et al., 2019; Antwi-Agyei, 2018; IPCC, 2014; World Bank, 2021).Top of Form

[bookmark: _Toc164261722]5.2 Perception of Pastoralists on Climate ChangeTop of Form over the last 20 year
The general perception of respondents on climate parameters and its corresponding effects on the environment and cattle in the study area were also captured in Table 5.1 below
[bookmark: _Toc156217545]Table 5.1
Perceptions of pastoralists on Climate Change over the past 20 Years
	Perception
	Changes
	Effects on the Environment
	Effects on the Cattle

	Temperature
	Rising 
	· Excessive heat
· Drying up of water bodies
· Decrease natural resources
· Wilting and decrease crop yield due to high temperature
	· Increase cattle diseases
· Increase the death of cattle
· Reduce weight gain by cattle
· Causes dehydration in cattle

	Rainfall
	Unreliable rainfall
	· Heavy rainfall taking away grass seeds and damaging pasture and crops
· Increase soil erosion 
· Decrease soil fertility
· Decrease the span of rainy season 
	· Reduce availability of pasture and water for cattle
· Increase risks of cattle lungs disease
· Reduce size of cattle

	Wind 
	Rising
	· Increase deforestation
· Increase soil erosion
· Increase air pollution
	· Increase cattle respiratory problem
· Physical injuries in cattle
· Weight loss due to stress
· Dehydration 
· Reduce feeding 
· Death


Source: Field Work (2023)
From the table above, pastoralists are of the view that temperature keep rising for the past 20 years. They are also of the view that, rainfall patterns keep changing. For the past 20 years, they have been experiencing unreliable rainfall. The amount of rainfall has also reduced significantly. Their views on wind was that, because of the increasing nature of deforestation, they have been experiencing high wind. Which has a lot of effects on their movement.
 “When you are in the bush with your animals and the wind starts, you do not know what to do anymore. It feels as if it is going to harm you. In those moments, you are struggling to protect yourself and not just the animals,” says the 35 years old pastoralist on 24th June, 2023. 
This means that there have been an increased in the wind. Another participant also shared his views that 
“When we first came to Ghana, there were thick forests everywhere, and back then, the rain started early. However, it is no longer the same,"” says the 50 years old pastoralists. 
Furthermore, 48 years old pastoralist also stated that, 
“When we first came here, the maximum wait for rainfall was only two months, and there was sufficient grass. Now, we have to wait for about five to six months, and even then, after the first rain, it can stop for more than a month before resuming”, 
This means that, in the past, they used to experience early and reliable rainfall but now it has change. 
He further explained that, 
“The initial three months were usually better due to the harmattan, but the subsequent three months, especially for strangers, became challenging due to the intense heat.
Therefore, we cannot compare the past weather condition to present, there is significant difference between them. Other participants were also of the view that, 
“The heat we were experiencing in the past, was far better than the heat we are experiencing now and the quantity of rainfall at that time was enough. There are some rivers that were not drying, but now it gets dry before dry season”. 
The 42 years old pastoralists was also of the view that, 
“The way tick forest was there, is no longer like that. There were big tress in this forest but now they have cleared all”. 
He further explained that 
“In the past the wind was low and cold, but now it is high and hot as well”. The 50 years old pastoralist was also of the view that “when it started raining this month, the following year it will change”. 
These highlight the concerns of pastoralists regarding the changing climate and environmental conditions in the study area. The observed increase in temperature, alterations in rainfall patterns, and the impact of deforestation and changing wind patterns have disrupted their traditional way of life and livelihoods. These changes has significant effects on the environment and cattle as well. 
Pastoralists have noted excessive heat, the drying of water bodies, a decline in natural resources, wilting and reduced crop yields due to high temperatures, heavy rainfall that takes away grass seeds and damages pastures and crops, increased soil erosion, reduced soil fertility, and a reduction in the span of the rainy season, deforestation, increasing soil erosion and increasing air pollution are some of the effects of these changes on the environment. They also reported respiratory distress in cattle, physical injuries in cattle, weight loss in cattle due to stress, a reduction in cattle feeding, an increase in cattle diseases, increased cattle deaths, dehydration in cattle, and reduced availability of pasture and water for cattle, like some of them, reported the effects these changes have on cattle (In-depth Interviews, 2023). 
Drawing from the above analysis, pastoralists within the study area generally agree that climatic conditions have been changing for the past two decades. They express that temperature has been rising, and there have also been changes in rainfall patterns and an increase in wind speed. This explanation is not just about weather-related changes but holds a profound meaning for the lives of pastoralists. Generally, they perceived a decline in the predictability and reliability of weather patterns, thus raising concerns about the sustainability of their livelihood practices. This outcome carries significant implications for pastoralist and the environment as well. The observed rise in temperature has health implications for the cattle. The reported changes in rainfall patterns signify potential challenges for the availability of water and grass for the animals, which is key for sustaining the livelihood of pastoralists. The increase in wind speed as a result of deforestation emerges as a threat to the health and safety of both pastoralists and their cattle during grazing activities. However, these findings cannot be generalized to other regions with potentially different environmental dynamics. The study provides pastoralists’ perceptions of climate change and stresses their experiential knowledge, thus adding a human dimension to climate science. The observation and perceptions of pastoralists in the study area are in line with the scientific data provided about climate and weather changes in the study area (GSS, 2014). Pastoralists' views on the increase in temperature correspond to the general high-temperature experience in the study area throughout the year. The scientific data indicated that the area experiences high temperature throughout the year reaching close to 40°C between March and April. It is also in line with the findings of the IPCC report that shows a general trend of rising temperatures throughout the world as a result of climate change (IPCC, 2023). Their observation of changes in rainfall patterns is consistence with scientific information provided in the study area, which shows that rainfall occurs from May to October, with strong rainfalls taking place between July and August. It is also in line with IPCC report and the reports of other scholars, which stated that climate change can result in changes to the timing, intensity, and distribution of rainfall, leading to variations in regional precipitation patterns (IPCC, 2023; Jarawura, 2013; Murali & Afifi, 2014). While it is challenging to attribute specific changes in rainfall solely to climate change, long-term trends of declining rainfall can be indicative of climate change impacts. Studies on climate change and rainfall patterns in various regions have shown both an increase in extreme rainfall events and a decrease in average annual rainfall (Dankwa et al., 2021). 
[bookmark: _Toc164261723]5.3 Pastoralists Perceived Causes of Changes of the Climate Change Parameters
[bookmark: _Toc156217546]Table 5.2
Pastoralists Perceived Causes of Climate change Over the Past 20 Years
	Parameters
	Causes

	Rising in Temperature
	· Bush burning
· Destroying of gods places
· Signs of end time
· Deforestation
· Late start of rainfall

	Low Rainfall
	· Bush burning
· Goods servants are no longer present
· The will of God
· Deforestation
· Killing of Crocodile

	Late start of rainfall
	· Bush burning
· Signs of end time
· Deforestation
· Destroying shrines

	High Wind
	· Bush burning
· Signs of end time
· Deforestation


Source: Field Work (2023)
From the table above, pastoralists attribute this rise in temperature, low rainfall, late start of rainfall, and high wind to bush burning, destroying of gods’ places, signs of end time, deforestation, late start of rainfall, lack of good servants, killing of Crocodile and the will of God. 
“There are no trees or grasses to protect the surface of the ground; they have burned them all, and this causes the heat we are experiencing now. We also know that trees cause rain and bring shade, but now there are none" (Fulbe Pastoralists, 42-year-old male participant). He further stated that “there were some places you could move like one and a half miles without seeing a sun, but now we don’t see places like that. So, what will prevent excessive heat? What will prevent heavy winds? And what will cause rain to fall?” 
Another participant was of the view that: 
“We do not know good servants of God; some of the trees possessed spiritual powers that caused rain to fall, but now chiefs have sold them all to people, and they cut them all. This is the reason we are not getting rainfall again,” said the 72-year-old retired pastoralist on June 21, 2023.
Different participants also explained that: 
“Where there is forest, it reduces heat and high winds and causes rain to fall”, But have they have cut all the trees around this area”
The 35-year-old pastoralist was also of the view that 
“In the past they were not burning bushes frequently like that, but now it has changed." Some respondents were also of the view that “these changes are the will of God; nobody has control over them." 
Others were also of the view that these changes are occurring because the end time is near. 
All these changes are results of the end time; the end time is near, and that is why we are experiencing these changes."
 Furthermore, some participants explained that:
 “Where there are crocodiles, water does not get dry, but now there have killed all the crocodiles in the rivers”. 
Some of them also explained that: 
“There are some sacred places in the forest, but because of rampant cutting down of trees, they have destroyed all these places, and these are the reasons why we are experiencing all these changes,” says the 72-year-old retired pastoralist on June 21, 2023 
The answers given by the pastoralist’s offers a deep interpretation of changes related to climatic factors, specifically, temperature, wind and rainfall in the study area. They point out that these changes are caused by bush burning, destroying of gods’ places, signs of end time, deforestation, late start of rainfall, killing of Crocodile, the will of God and goods servants are no longer present. Participants agree that there has been a significant reduction in the vegetation cover thereby resulting to the intensity of the heat, increase in wind speed and decline in rainfall. The acknowledgement that certain human activities contribute to climate change signifies that there is a level of environmental awareness among pastoralists. The consequences of these changes have significant impact on their livelihood. Moreover, the belief in divine will and destruction of sacred places as part of the causes of these changes indicates a complex interplay between cultural and environmental factors, influencing how the pastoralists understands and responds to climate change. However, the attributions of these cultural and spiritual interpretations may not be empirically measurable. The study highlights the intricate relationship between cultural beliefs, land-use practices, and environmental transformations. The inclusion of spiritual and cultural dimensions enriches the understanding of how pastoralist perceive and respond to climate change, offering a holistic perspective that extends beyond scientific metrics. The findings corroborate with previous findings emphasizing the impact of land-use changes on climate patterns. The belief that trees possess spiritual powers that influence weather conditions aligns with studies emphasizing the role of forests in regulating climate (Forestry Commission, 2016; World Bank, 2021). Additionally, the recognition of cultural and sacred places as contributors to ecological balance resonates with the findings on the importance of preserving indigenous knowledge for sustainable environmental management (Derbile, 2010). Furthermore, the pastoralists also connect the low rainfall to deforestation, emphasizing the role of environmental degradation in climate change. They also suggest that the increasing nature of deforestation has led to higher wind speeds, which impacts their movement. Studies have shown that deforestation can disrupt rainfall patterns, leading to reduced precipitation in deforested areas (Gitz et al., 2016; Harris et al., 2020; Piguet, 2008; Seneviratne et al., 2012). 

[bookmark: _Toc164261724]5.4 Effects of Climate Change on Pastoralists Livelihood
[bookmark: _Toc156606820]Investigation from FGD revealed four (4) different types of pastoralists’ livelihood. These include livestock rearing (sheep, goat and cattle), farming, selling of provisions and poultry rearing. According to the pastoralists sheep and goats are mainly own by their wives. But in their tradition, women are not allowed to own a property. According to the pastoralist, the main livelihood is the rearing of cattle. They consider farming as second most important livelihood. Sheep, goat and poultry were considered a supplementary livelihood. Selling of provisions is mainly for those who have settle in Gusheigu township. Details of how these livelihoods are affected by climate change were captured in the boxes. In Box 5.1 respondent one (1) describe how climate change affects their cattle rearing.

	For the past two decades, we had been facing unreliable rainfall, couple with poor soil nutrients in this area. But for the past two years, it has become more intense. Last year, some people had to even re-plough their groundnut and maize farms and plant soybeans. They planted, and the seeds germinated and grew to some level, and then the rain stopped, leading to the death of all the crops again. They had no option but to re-plough the land and use it to plant other crops. We didn’t re-plough, but we had a poor harvest. This year, the same thing happened, and because of that, we had an even lesser harvest than last year.


Box 5.1: How climate change affects Pastoralists Cattle Rearing

They also reported that crop cultivation is another source of livelihood for their household, specifically maize and vegetables for family consumption. They farm mostly in front of their houses. In Box 5.2, respondent three (3) explains how climate change has impacted their crop production.Top of Form
[bookmark: _Toc156606821]

	Years ago, there was enough water for our cattle to drink in this community, but recently, it is no longer like that. Some of the rivers around this area used not to get completely dry; even if the water is drying up, there will still be little water for the animals to depend on until it starts raining. But because of the heat and unreliable rainfall we are experiencing now, all the water bodies around us get completely dry. They are also affected by diseases because of long distance they have to cover before getting water and this reduced livestock productivity and increased mortality rates. 


Box 5.2: How Climatic Factors Affects Pastoralists Food Crop Farming

They points to the devastating effects of climate change on their crop farming. According to the pastoralists their household cannot rely on cattle and farming alone to provide food for the family. As they said, there have been unreliable rainfall and the soil nutrients too have depleted making it difficult to secure high yield during farming season. The cattle too are affected by range of diseases in their quest to search for food and water, which sometimes leads to death and low production. As a result, they have to find a supplementary livelihood to support their family's needs. In Box 5.3, respondent six (6) describes their households’ supplementary livelihood.
[bookmark: _Toc156606822]Box 5.3: How Climate Change Affects Pastoralist Sheep and Goats Rearing 
	When our wives milked the cattle and sold the cow milk during the rainy season, we saved some of the money they had to buy sheep and goats for them to take care of them. During hard times, we sell some of the goats or the sheep to buy food and leave some for-emergency situations. Recently, because of the heat we are experiencing now, they are affected by strange diseases and some of them are dying. We are even afraid to eat them, when they are sick and we slaughter them. It has even affected their production. Goats seem to be more tolerant than the sheep. They are not falling sick and dying like the sheep, it is just that they are growing lean because there is insufficient grass for them to graze on



Pastoralists also rear poultry as a supplementary livelihood for the sustenance of the family. According to the participants’ rearing poultry has become more thought-provoking nowadays and requires additional work to sustain it as a supplementary livelihood. Box 5.4: respondent four (4) describe how climate change affects poultry health, which have significantly disrupted their traditional way of life.
Box 5.4: How Climate Change Affects Poultry health (Supplementary Livelihood)
	We also have fowls and guinea fowls that we are taking care of in addition to the cattle. These poultry are good for us; they are very helpful for the sustenance of the family. Even though production is not like the past, we thank God that they released us from hardship. There are days that you wake up and you don’t have anything to eat. You can sell some of them instantly to cater for the family. Because of the intense heat we are experiencing now, the fouls and guinea fouls are affected by strange diseases, and because of that, some of them are dying. You can just see them in the morning, and by evening, they will be dead. 



They point to the devastating effects of diseases in their attempts to rear poultry and livestock. They narrated that they lost most of their poultry and livestock to diseases every year. According to some of the participants their family members who have migrated to southern part of Ghana have been very helpful. They support them with money to help take care of the family. They further explained that, they have been buying grains from the market whenever they run short of it. They stresses that buying from the market has become a normal routine for everybody, even the Dagomba people. Because of the poor harvest, no household has sufficient food to feed throughout the year. They further explained that, some of them are engaged in selling provision. But they specifically mentioned that, this form of livelihood is undertaken by the very few who settle in township of the study area. 

From the above analysis, it is clear that livelihood diversification remains a fundamental part of pastoralists' local knowledge. With climate change, livestock has remained the primary source of livelihood, but changing trends have been observed in livelihood portfolios. These changes are due to the need to adapt to climate change in the study area to minimize the risk of livelihood failure. Although livestock farming remains a major source of livelihood, it was found that livestock farmers are gradually turning away from livestock farming due to vulnerability to climate change. Instead, there is increasing emphasis on secondary livelihoods, which have proven to be essential not only to the social sustainability of pastoral livelihoods, but also to environmental sustainability. The livelihood strategies reflect the general pattern of pastoralists in the study area and how climate change has affected them.

	


[bookmark: _Toc164261725]5.5 Effects of Climate Change on Cattle
The KI interview revealed that cattle are affected as a result of moving from one place to another in search of water and grasses due to unpredictable rainfall patterns and high temperatures, which result in drought. The below narration was captured:
They can walk for like 10 miles to graze and turn back to drink water, or if there is no water in the nearby place, they have to move, like here to Zantili, to drink water. If cattle have to move from morning up to that place to drink water, as they are walking, the dust created by those in front is inhaled by those at the back. When it rains and they graze on wet grass, that is when you see some of them dying. The lungs are dry because the dust keeps accumulating, and all this is a result of the absence of water. But if there is water close by and they begin to move, they will just graze to the water point, drink, and come back again to the house without anything, says the 61-year-old pastoralist. 
By drawing from the narration above, we have realized that cattle are susceptible to various lung diseases, and exposure to dust can be a contributing factor to some of these conditions.  According to a veterinary officer in the study, one of the most common lung diseases associated with dust exposure in cattle is bovine respiratory disease (BRD). Dusty environments weaken cattle's respiratory defences, making them more susceptible to BRD-causing pathogens. Another lung disease that was identified to be associated with dust exposure in cattle is chronic obstructive pulmonary disease (COPD), also known as heaves.  Dusty environments can exacerbate COPD symptoms, making it more challenging for affected cattle to breathe comfortably (Key Informant Interview, 2023).
This highlights the importance of access to water for cattle and how a lack of it can lead to health….
 problems caused by dust. It also stresses the vulnerability of animals to environmental factors beyond their control and the need for people to pay attention to their welfare. The picture below shows cattle moving in search of water.
[image: ]
[bookmark: _Toc164372819]Field Photo, 2023. Cattle moving towards river bank to drink water after grazing
The other respondents explained that 
In pastoralism, when daybreak comes and you milk the cattle, you will first send them to where water is; they will be grazing on the little grasses that they found on the way till they reach the riverside and drink the water. When they drink the water in the morning, it will create chances in their intestines. So whatever grass it comes across, it will be able to graze on it. When they graze on like that, it makes them healthy, so they will be able to feed until the evening without any problem. But if you allow them to graze until the evening before you send them to drink water, it is not good for their health. So, in the past, we used to send them to drink in the morning, afternoon, and evening (says the 54-year-old retired Dagomba pastoralists, in-depth interview). 
This explains the appropriate way cattle should be allowed to drink water. But due to the adverse effects of climate change, they are only allowed to drink once a day, which has a strong effect on their health.
The general consensus was that dry spells have a negative impact on the growth of cattle. It was revealed that: 
“During the dry season, the animals grow lean because of the heat and the absence of grass and water. But when it began to rain, fresh grass started growing up, and when the animals fed on it, they began to grow fat. But when the rain stops again, you will see the animals reducing again,” says the 40-year-old pastoralist on June 23, 2023.
This general observation was different from the view of a 61-year-old pastoralist. He was of the view that:
 “Dry spells do not affect our cattle; there are some dry spells, and those dry spells give our cattle a healthier life than if it were raining. If a grass grows to a certain level and there is a dry spell, the grass has started maturing, and the water there is sweet. When there is a dry spell, the water will dry up and leave the grasses. At that moment, the grasses will look half-dry. When they are grazing on those grasses, you will see that those animals will look better than when it is always raining. Dry spells do not affect cattle. Even if there is a dry spell for 2 or 3 months consecutively, the grasses at that time, when they graze it, it impacts them positively. But when it is raining all the time and the grasses are greener, they are unable to graze it to their satisfaction. If you observe, when it begins to rain and the grasses are like this, cattle graze it a lot, but when it grows a lot, they select and graze not all the grasses that they are interested in”. 
This suggests that dry spells have a positive impact on cattle, even though it can be a challenging issue for other livelihood strategies such as agriculture.
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[bookmark: _Toc164372820]Field Photo, 2023: Cattle grazing dry grasses
The results show the effects of climate change on cattle. It highlights the challenges they have to face in search of water and the implications it has on their health. When there is an irregular rainfall pattern and high temperature it may lead to drought or dry spells, hence reducing the availability of water and grass for the animals. When it happens like this, they have to move for a considerable distance in search of these resources to sustain their livelihood. During these movements, they inhale dust created through their movements, which has negative effects on their health and well-being. This shows the association between the well-being of cattle and the availability of resources that are essential for them. This finding collaborates with the studies of other scholars who found that long drought periods reduce the availability of resources (water and grass), which leads to a decrease in cattle production and an increase in their mortality rate (Issifu et al., 2022; A. O. Olaniyan, 2015). Other scholars also found that changes in rainfall patterns, and high have significant effects on the timing and duration of the grazing period, which leads to a reduction in the availability of food and water for the animals and increased exposure of cattle to diseases and malnutrition (Ani, Anyika, & Mutambara, 2022; Leweri et al., 2021). 
The results also shows that dry spells have a positive impact on cattle. This is contrary to the general perception that dry spells negatively affects cattle. The findings shows that during dry spells, the grasses becomes dry, resulting in healthier grazing conditions for the cattle. This viewpoint defies the conventional understanding that drought and dry spells are detrimental to cattle health. While the general consensus is that limited water and reduced vegetation availability during dry spells negatively impact cattle, the findings advocates that there may be benefits associated with these conditions. It is important to note, however, that the positive impact of dry spells on cattle should not overshadow the broader challenges posed by dry spells on other livelihood strategies, such as agriculture. While dry spells may favour grazing conditions for cattle, they can have adverse effects on crop production and water availability for other purposes. The informant's statement acknowledges the potential conflicts that may arise from the differential impact of dry spells on various livelihood activities. Further research and contextual studies are needed to explore the mechanisms and ecological dynamics behind the observed positive impact of dry spells on cattle.
Top of FormTop of Form
[bookmark: _Toc164261726]5.7 Pastoralists Adaptation Strategies
This section entails conducting a thorough analysis and investigation of the various strategies employed by pastoralist communities to adapt to their changing environment and sustain their livelihoods. This involves studying and understanding the specific techniques, practices, and approaches adopted by pastoralists in response to challenges such as climate variability, resource scarcity, and socio-economic factors.
[bookmark: _Toc156606823]Box 5.5:  Pastoralists Adaptation to lack of Grass and Water During Dry season
	We move to the waterlogged area; you know this area does not dry up completely. So, the animals can still access some grass and a little water in these areas. If they do not burn the bush, we can depend on it till it starts raining again.


Key Informant Interview, 2023
The statement above throws light on pastoralist’s mobility as a response to the impact of climate change. This form of climate change-related mobility can be described as a short-term response to various kinds of climate change-related disconcertion and their consequences grieved from the past. 
[bookmark: _Toc156606824]Box 5.6: Pastoralists Adaptation to High Temperature and Intense Wind
	During the dry season, the intense wind and heat we experience are not suitable for the animals. The wind blows dust into their eyes and noses, and the heat weakens them. Because of this, cattle do not want to feed during the daytime. You will often find them lying under trees until 3 p.m. or 4 p.m., after which they start looking for food. Consequently, during this period, we usually feed them at night. That is why it is said that Fulani people prefer moving at night.


Key Informant Interview & FGD, 2023
The analysis reveals a dynamic interaction between environmental challenges, animal behaviour, cultural practices, and livelihood strategies among the pastoralists. The ability to adapt feeding plans and movement patterns demonstrates an understanding of the local environment and a commitment to ensuring the well-being of their livestock during challenging periods.




[bookmark: _Toc156606825]Box 5.7: Pastoralists Adaptation during Hot Season
	During the hot season, we don’t tire our cattle; instead, we seek places where they can stand under trees. Due to the intense heat, we avoid having them lie on the ground, as it causes a rise in body temperature, leading to blood running from the skin and resulting in lean meat. This is why we refrain from tiring our cattle during hot seasons, and the people here express their discomfort. We understand the rationale behind this approach—it's the only way to ensure the health and safety of our cattle during the scorching hot seasons.


Key Informant Interview, 2023
The analysis reveals a thoughtful and informed approach by the pastoralists to address the challenges posed by hot seasons. Their practices are rooted in a nuanced understanding of the physiological needs of their cattle, showcasing a sustainable and adaptive approach to pastoralism in the face of environmental conditions.
[bookmark: _Toc156606826]Box 5.8: Pastoralists Adaptation during Rainy Season
	During the rainy season, we don't allow our cattle to stay on the old ranch because there are a lot of their feces on the ground. When it rains and they lie on it, they will get skin rashes called 'Jaga.' Therefore, we prefer moving them to a new location."


In-depth Interview, 2023
The analysis indicates that the pastoralists have a well-thought-out approach to managing their cattle during the rainy season, taking into account hygiene factors and the potential for health issues. This showcases a practical and adaptive strategy aimed at ensuring the overall well-being of the livestock in changing environmental conditions.
[bookmark: _Toc156606827]Box 6.9: Pastoralists Adaptation to Cattle Inhalation of Dust during Dry Season
	When it starts raining and the grass starts germinating for one to two months and they graze on it and begin to grow fat, then we call the veterinary officer to vaccinate them, and we will also make sure that we send them to any place that we can get food for them before they start farming.


In-depth Interview & FGD, 2023
Taking proactive measures to protect the animals' health, they minimize the risk of illness and potential negative impacts on the overall productivity and well-being of the herds. 

[bookmark: _Toc156606828]Box 5.10: Migration and Livelihood Diversification as a Coping Strategy
	Some of us are engaged in farming, livestock trading, selling provisions, etc. because we cannot cope with the challenges we are facing. Others too have started migrating to Kumasi to do "Galamsey.”


In-depth Interview, 2023
This shift indicates an adaptive response to changing circumstances, as pastoralists explore new economic opportunities that are more viable and less dependent on livestock-based activities. Economic diversification enhances resilience and provide a buffer against the impacts of climate change, offering a means of income generation that is not solely reliant on natural resources. 
[bookmark: _Toc156606829]Box 5.11: Grass Harvesting as an Adaptation Strategy by Pastoralists
	We saw in a T.V and they were teaching us to start cultivating grasses during rainy season, harvest, dry and store it for dry season. But this is not possible for those of us with large cattle. We also cut trees leaves like “Neei”, “Kinkang” and “Kpalsi” for the cattle when it is difficult to find food for the animals. We also look for rice, groundnut, and soya beans straws immediately after harvesting


In-depth Interview and Key Informant Interview, 2023
The main objective of cultivating and drying grass is to mitigate the scarcity of forage that occurs during the dry season. 
[bookmark: _Toc156606830]Box 5.12: Internal Mobility as an Adaptation Strategy
	We move to communities that experienced early rainfall


In-depth Interview & FGD, 2023
Early rainfall often triggers the growth of grasses and other vegetation, providing ample forage for the cattle. This strategy allows the animals to access fresh grazing lands, ensuring their nutritional needs are met. It also replenishes water sources such as rivers, ponds, or groundwater, providing the cattle with access to sufficient water for drinking and other essential purposes
The study's findings demonstrate the intricacy and dynamics of pastoralists' responses to environmental problems. This offers a unique perspective on how pastoralists address the challenges posed by climate change. Beyond the immediate context, these findings are significant because they demonstrate how adaptable pastoralists are. The documented tactics—such as migration, feeding schedule modifications, and economic diversification—have wider ramifications for enhancing environmental resilience. These adaptation strategies support the larger conversation on climate change adaptation while also ensuring the sustainability of pastoral livelihoods. But since the data used in the results is self-reported, recall bias could exist. The limitations draw attention to the need for additional research that looks at the dynamics of adaptation in various environments and validates the patterns found using complementary techniques. This study elucidates the complex interplay among pastoralists' livelihood strategies, cultural practices, and environmental challenges. The findings support the body of research on adaptive learning while offering fresh perspectives on the particular mechanisms used during various seasons. Through economic diversification, internal mobility, and grass harvesting, we can better understand how pastoralists manage the effects of climate change (F. Martin et al., 2020).
In summary, the analysis provides a comprehensive understanding of how pastoralists in the study area understand and perceive climate change. Pastoralists understand climate change to be a gradual change in weather conditions influenced by both natural factors and human activities, particularly deforestation and bushfires. Their understanding shows the connection between changing weather patterns, environmental impacts and impacts on their traditional livelihoods. Over the past 20 years, pastoralists have observed significant changes in temperature, precipitation patterns, and wind intensity. Rising temperatures and reduced rainfall have negatively impacted the environment and their cattle, leading to concerns about heat stress, reduced fertility and cattle behavioural changes. The herders attribute these changes to various factors, including human activities such as bushfires and deforestation, and emphasize the role of environmental degradation as a precursor to climate change. The impact of climate change on pastoralists' livelihoods is evident in the challenges of livestock and crop production. Reduced water availability and unreliable rainfall impact cattle health and productivity. Crop cultivation faces challenges due to poor soil nutrients and unpredictable rainfall. To overcome these challenges, pastoralists have diversified their livelihoods and engaged in complementary activities such as poultry farming and trading. The adaptation strategies used by pastoralists reflect their deep understanding of the local environment. These strategies include strategic mobility in search of waterlogged areas during the dry season, adjusting feeding schedules to avoid intense heat, and careful management of cattle in both rainy and hot seasons. In addition, pastoralists are exploring economic diversification and engaging in activities such as farming and trading to mitigate the impacts of climate change on their traditional livelihoods. Despite the challenges posed by climate change, pastoralists demonstrate resilience and adaptability in their practice. The analysis highlights the importance of considering local knowledge and community-specific strategies when developing effective climate change adaptation and mitigation measures. The study examines the complex interactions between climate change, traditional lifestyles and adaptation strategies among pastoralists in the study area. Comprehending the subjective perspectives of pastoralists regarding climate change will contribute to the understanding of the factors influencing mobility and provide insights into effective management strategies. In the next chapter, I will discuss the influencing factors of pastoralists’ mobility. Top of Form
[bookmark: _Toc164261727]CHAPTER SIX
[bookmark: _Toc164261728]MOBILITY OF PASTORALISTS AND ITS ASSOCIATION WITH CLIMATE CHANGE
[bookmark: _Toc164261729]6.0 Introduction 
This chapter discusses the role of climate change in the mobility of pastoralists into the study area. The objective seeks to understand the relationship between climate change and the movement patterns of pastoralists. The focus is on how changes in climate conditions (e.g., droughts, floods, changes in vegetation) may impact the pastoralists' ability to move their livestock across different regions, and how these changes may affect the sustainability of pastoral livelihoods. It will also examine how pastoralist movement patterns have changed in the study area. The chapter will involve analysing mobility patterns of pastoralists’, potentially through gathering data on their movements, migration patterns, and how they respond to changes in climate conditions. Overall, the chapter highlights the importance of understanding the relationship between climate change and the mobility of pastoralist, and how their movements’ patterns have evolved in the study area.

[bookmark: _Toc164261730]6.1 Patterns of Pastoralists Mobility
Forms of mobility
Pastoralists are individuals who hinge on raising and herding cattle for their livelihoods. As such, their mobility is closely tied to the movement of their animals in search of pasture and water. Therefore, it is common to talk about mobility with regards to its classifications in the local dialect of the study area. Because pastoralists were very familiar with the concept of mobility, all thanks to the past researchers who have gone through the study area to find out pastoralist’s mobility. This study therefore finds it useful to start the discussion on mobility in the study area by examining various classifications of the phenomenon provided by the pastoralists themselves. It must, however, be noted that some of their classifications do not fit into the general categorizations of pastoralist mobility in the literature. This is no problem for this research, as the categorizations are simply used to understand the context of the pastoralist’s mobility. The terms were very helpful during this study. Some forms of pastoralist mobility identified in the study area were categorized into three (3) categories. These include Nigi-Daabihi, Dang-Kaabu, and Modoo/Nzo Kokpagu forms of migration.
Nigi-daabihi: These forms of mobility are pastoralists who rear cattle and also transact business with them. Most pastoralists’ rear cattle and also do cattle business with other tribes. The study area happens to have one of the best livestock markets in Ghana. Therefore, people within and outside the country come to the market to transact business there. Pastoralists from neighbouring countries such as Togo, Burkina Faso, Nigeria, etc. come to this market to sell or buy cattle. The purpose of visiting the market is not only to buy and sell but also to establish relationships with their colleagues’ pastoralists who reside in the districts. Most mobiles found within these categories do not stay in the district for long. They go back to their place of origin immediately when they feel that they need to bring in new cattle or send new cattle home. These groups of mobile pastoralists are among the free riders in the district. They come on a regular basis and do not stay for a longer period before going back to their place of origin.
Another form of mobility that was identified in the study area is Dang-Kaabu. Pastoralists who form part of this category of mobility are pastoralists who have family members in the study area. They paid visits to their family members on a regular basis. Some of them came with cattle to settle with their family members, but others also came for their family members to help them get cattle to take care of. Usually, depending on the intention of the person, their stay is long. Usually lasting more than a year, some even stay forever without going back. Family members play a key role in this form of mobility. They provided them with transportation costs and all the necessary information that they needed before coming to the area, and when they arrived, they gave them a place to settle until they got cattle to rear. At this point, they can go and settle in any place of their choice. This form of mobility also occurs on a regular basis in the study area. When the situation is hard for them and their relatives inform them about some of the opportunities that are present in the study area, they come without any hesitation.
Another form of mobility that was identified was Modoo/Nzo Kokpagu. This form of mobility is where the pastoralists send the animals to a place where they can get access to fodder and water for the animals. This is common, especially during the dry season, when food and water are difficult to get. This category of migrants is only following a place where they can get access to resources. This form of movement usually takes place from January to June each year. Within this period, cattle food is difficult to get, and the pastoralists have no option other than to move to places where they can get access to animal food. They always go back to their place of origin when they realize that animals can get food to feed on in their place. This form of mobility is common among pastoralists from Burkina Faso. Due to the adverse effects of desertification, the whole land is covered with sand, thereby reducing pasture resources. This form of mobility occurs on a seasonal basis and does not exceed six (6) months (FGD, 2023)
The classifications of pastoralist mobility provided by the respondents are a reflection of the complex relationship between pastoralists and their livestock, as well as their interactions with the broader community. Three distinct forms of mobility have been identified: Nigi-Daabihi, Dang-Kaabu, and Modoo/Nzo Kokpagu. These classifications provide a deeper understanding of how pastoralists traverse their nomadic lifestyle. These have a significant implication for understanding the dynamics of pastoralism. Nigi-Daabihi pastoralists, who engage in cattle business and regularly visit local livestock markets, play a crucial role in cattle trade. Their mobility connects the study area with neighboring countries, contributing to economic exchanges and cross-border relationships. Dang-Kaabu pastoralists, on the other hand, emphasize the importance of family ties and support networks in their mobility patterns. They establish long-term residence in the study area, indicating a deeper integration into the local community. Modoo/Nzo Kokpagu pastoralists' seasonal movements in search of fodder and water highlight the environmental challenges faced by pastoralists, particularly those from Burkina Faso, due to desertification. While this study provides valuable understanding into pastoralist mobility, it is essential to acknowledge that the classifications of mobility presented by respondents may not align perfectly with existing literature on pastoralist mobility, as they are specific to the local context. Therefore, the results may not be directly comparable to studies conducted in different study areas. Additionally, this study does not delve into the quantitative aspects of mobility, such as the number of pastoralists involved in each category, the frequency of movements, or the economic impacts of their mobility. Future research could benefit from quantitative data to complement the qualitative insights presented in this study. These findings corroborate with the theories presented in chapter two of these study, thus the Push and Pull theory, Maximalist School of thought and Migration System and Network theory. Based on the push-and-pull migration model, people migrate as a result of greater economic opportunities, such as increased revenues and better employment outcomes in destination areas, which allow them to fully realize their desire to enhance their well-being (Tymore, 2020). Which is in line with Nigi-Daabihi. The Maximalist are of the view that people migrate as a results of climate change (Castles, 2002). This is also in line with Modoo/Nzo-Kokpagu and Migration System and Networks theory, which explains the role of social networks and social capital in migration. This theory is also in line with Dang-Kaabu. Though these classifications may not fit well in these theories, but it lays a foundation for understanding various reasons behind each movement in the study area. However, it also challenges some conventional classifications of pastoralist mobility, emphasizing the need to consider local contexts when studying these communities. 
[bookmark: _Toc164261731]6.2 Annual mobility calendar for Pastoralists in Gusheigu Municipal and Cross-border Pastoralists
The period of mobility in Gusheigu municipality takes place throughout the year based on the mobility calendar of pastoralists in the study area. This calendar indicates when the pastoralists in the study area move to other villages closer to their location and the periods when other pastoralists (cross-border) come to the study area to access food and water for their animals and other purposes. Through a participatory rural appraisal technique, we were able to come out with annual mobility calendar that indicates how pastoralists move in and out of the study area throughout the year.


[bookmark: _Toc156217547]Table 6.1 
Pastoralist Seasonal Mobility Calendar 
	Seasonality
	Calendar months
	Places they move to

	Rainy season 
	Mid-April –September

	Areas use for grazing is cleared and burnt for farming and pastoralists in the study area begin to graze along farms and forest areas not far from where they are staying. They graze and return to the house on daily basis. Nigi-Daabihi and Dang-Kaabu also move to the study area within this period

	Harvest time

	October –November

	Pastoralists in the area graze on farms they have already harvested as well as places with no or little farms that are still left to be harvested. This period too they graze and return to the house on daily basis. The only difference is, some of them move to far places to access food and water. Nigi-Daabihi and Dang-Kaabu also move within this period to the study area.

	Cold dry season

	December-Mid February

	Pastoralists having their own cattle in the study area move to forest communities to graze and stay whilst those keeping other cattle move to nearby places to graze and return late in the night. Within this period, Nigi-Daabihi, Modoo and Dang-Kaabu all move to the study area

	Hot dry season


	Mid-February-Mid-April

	Within this period most water bodies are dried and grasses are consumed by bush fire. Pastoralists staying in the study area as well as those who migrated to the area to search for communities with forest and water bodies that does not dry up. Therefore, places like Bulugu, Kpatinga forest, sawadugu forest, Nakunga forest, Naganga Forest, Kpinkpano etc. became attractive places for them. This period too all forms of mobility (Nigi-Daabihi, Modoo and Dang-Kaabu) all available in the study area

	Periods of entry into rainy season

	Mid-April— mid-June

	Within this period, communities having benefited from early rain became a source of destination for both internal pastoralists and cross-border pastoralists. They search for this communities and relocate there until they started experiencing rainfall in their place of origin. This period Nigi-Daabihi, Modoo and Dang-Kaabu are all present in the area


Source: FGD, 2023 (PRA/Seasonal Mobility Calendar)
This table provides a broad summary of the annual mobility calendar for pastoralists in the Gusheigu Municipality and highlights the distinct seasons, calendar months, and destinations associated with their mobility patterns. From the above analysis, we have realized that, pastoralists whose movement is based on trade (Nigi-Daabihi) and family visit (Dang-Kaabu) move throughout the calendar year. But those whose movements are based on the availability of resources, only move within a specific period of the year. These findings offer a deep understanding of the dynamics of the pastoralist movement, which are essential for understanding how they cope with environmental changes, and other socioeconomic factors. The data reveal that pastoralists' mobility is connected to the seasons, availability of resources and other opportunities. The entrance of cross-border pastoralists presents an opportunity for economic exchange and cross-cultural interactions. However, it also raises challenges related to resource depletion and environmental degradation, as both local and cross-border pastoralists seek out the same limited resources. It is important to acknowledge that the calander does not capture the quantitative aspects of mobility, such as the number of pastoralists involved in each form of mobility and the precise impact on local resources. Additionally, the study focuses on a specific geographical area (Gusheigu Municipal) and may not fully represent the diversity of pastoralist mobility patterns across different regions and ecosystems. While previous research has often focused on generalized patterns of pastoralist movement, this study delves into the temporal aspects of mobility, emphasizing the seasonality and resource-driven nature of pastoralist decisions. However, the study's unique contribution lies in its detailed exploration of the temporal dimension of pastoralist mobility within a specific geographic context. 
[bookmark: _Toc164261732]6.3 Observations of Pastoralist Mobility 
The observed state of mobility among pastoralists in the study area. In the in-depth interviews, the majority of pastoralists expressed the opinion that both cross-border and internal mobility are on the rise (73.33%). Possible reasons for this include environmental and socioeconomic factors. None of the participants mentioned a decrease, but approximately a quarter (26.67%) of the pastoralists reported stable mobility. This suggest that a subgroup of the pastoralist has not experienced significant changes in their traditional movement patterns. 
Figure 6.1 
Observations of Pastoralists MobilityTop of Form

Source: Field Work (2023)
Pastoralists have also observed that there has been a significant difference between current mobility and the past. The narration of the 65-year-old pastoralist regarding pastoralism in the past, as compared to the present, is captured in Box 6.1 below:

[bookmark: _Toc156606831]Box 6.1: Difference between Current and Past Form of Mobility
	In recent times, there has been an increase in the distance of mobility. Initially, we used to move within a radius of less than 50 kilometers, but now, we have to cover hundreds of kilometers. As a result of this change, sheep and goats are no longer included in the movement. These species are not strong enough to endure such long distances and may become lost along the way. Previously, conflicts were minimal and easily manageable, but the current situation is different. People even lose their lives in the process due to competition for resources. This used to be a manageable situation without anyone getting hurt. The duration of the movement has also changed, from a shorter period of about three (3) months to an extended period of six (6) months. The number of animals has increased significantly, from around 100 to thousands of cattle. There are now numerous issues to contend with, including customs procedures at the border, as well as the need to pay for water in host communities. In the past, there were designated areas for cattle during the rainy season, exclusively reserved for them, and no farmers would farm there. However, these areas are now being used for farming purposes.Top of Form


Key Informant Interview, 2023
The findings above show the changes in pastoralists mobility and the observations they have made regarding their movements.

[bookmark: _Toc164261733]6.5 Reasons for Pastoralists Mobility into the Study Area
The IDIs revealed that pastoralists’ cross-border mobility is as a result of increase in livestock numbers. Pastoralists’ animals have increased nowadays, but the space to keep them is limited. As a results, pastoralists are finding ways to keep them. This push them to find places that will be convenient for them and their animals. This statement was captured in our discussion;
“If someone says he do not have them at all, he may have 50, 60 or 100 going. If the person is going to say he do not have enough” (Fulbe Pastoralists, 65-year-old male participant on 31st December, 2022).
The above narration shows that as livestock increases, so does the demand for more space to keep them. This often results in pastoralists moving their herds to new areas in search of places to keep them. 
The health of the animals is also another motivation for pastoralist mobility. The health of animals depends on how they move from one location to another. These kinds of movements increase their health status. This was what he said 
“Animals do not like it, when they stay at one place, they prefer moving them around, that way, gives them good health” (Fulbe Pastoralists, 65-year-old male participant on 31st December, 2022).
This explains that, if there is no movement, their health status decrease. Constant movement is a major contributor to the health of animals. Movement helps to reduce the risk of disease transmission and parasite infestations that can occur when cattle are confined to one area for an extended period. Changes in climate or natural disasters such as drought or floods can also affect livestock health, forcing pastoralists to move their herds to areas with more favourable conditions.
Inadequate gazing land has been another factor that push pastoralist to move out of their comfort zone to other places with their animals. This is because, most pasture lands have been used for development projects whiles some have been covered by desert. Making it extremely difficult for pastoralist to get enough food for their animals. 
Pastoralist’s inability to access grass for their animals during dry season is one of the key factors that influence most of them to move. 
“They are no grasses; all have turn to sand. As a result nothing is there. So before dry season even set in, there is nothing for the animal to depend on”. 
The narration describes a situation where the land in question has become extremely dry and barren, with all of the grass having turned into sand. As a result of this, there is no vegetation available for animals to feed on. It was further revealed that animals have the types of grasses they like a lot and when these grasses are not available, owners maybe force to look for them. The narration of 61 years old pastoralist on the types of grasses cattle like were captured below: 
“There are varieties of grasses that cattle graze on. The grasses you see around are not those that the animals want, is not all grasses that animals feed on. They select those that they want to graze on and be happy. When those grasses finished and left with those that are just growing around, you have to go and look for them. We have four varieties of them. One is “Prima”, it gives them a lot of energy in their system, second is “Chima” when it is not fully matured, they graze on it a lot. There is another grass in waterlogged areas called “Gbinkpang”, when it grows to their height level and they do not have to bend and graze on it, it gives them good health. As they graze, it continues to grow until the rain stop. At that point, those grasses cannot grow above their level. And there is another grass around rivers, we call it “Baaree in Fulbe language. That one too they graze on it a lot. But when it rains and the rivers become full of water, they cannot longer go there to graze and there are some the animals graze on when the river banks get dried up”
This suggests that the grazing behaviour of cattle is a key factor in determining the mobility patterns of pastoralists. Once the preferred grasses have been exhausted, pastoralists have to move to new locations in search of fresh grazing land. The availability of suitable grasses is dependent on the time of year and weather conditions. As the rainy season comes to an end, some types of grass may no longer be available for grazing, and cattle may need to seek out alternative sources of food. This highlights the importance of understanding the feeding behaviour of cattle in order to develop effective strategies for managing grazing land and supporting the livelihoods of pastoralists. 
The investigation also revealed that, rainfall is limited during rainy season and because of that pastoralist’s access to water for their livestock is difficult especially during dry season. 
“Because, water is not enough, due to insufficient rainfall, when it rains and we realized that, right now, even if water is not sufficient, but it’s better, we will go back and stay until next season then we come again”.
The narration describes the difficulties that pastoralists face in accessing water for their livestock at their place of origin. This scarcity of water is attributed to insufficient rainfall, which creates challenges for livestock management, particularly during the dry season. 
Pastoralist mobility is an opportunity to initiate children to pastoralism and culture. “This practice is not only serving as a livelihood for us, for it forms part of our identity and our children have to learn it” says the 63 years old pastoralist
It also a means of determining the maturity level of a child. The 52 years old pastoralist stated that:
“When the children are able to send the cattle and come back, it signifies that, they can handle issues on their own” say the 52 years old pastoralist
Another interesting motivation for cross-border mobility is proud of being called cattle owner. 
“There is so much respect attached to cattle, we believe that, is because of us that there are cattle, so you feel proud when you are moving with cattle:” says the 66 years old pastoralist
By drawing from the narration, it stems from the fact that cattle are central to their culture and way of life. As such, the Fulbe have developed a deep knowledge and understanding of cattle, and their expertise in raising and caring for them is widely recognized. 
Some pastoralists move due to hardship, which can be defined as a condition of deprivation or suffering resulting from poverty, natural disasters, or conflict and lack of job (lack of cattle to take care of).
“There is no peace, so we move to this place in order to have our peace of mind” says the 53 years old pastoralist
Another respondent also mentioned that
“We came here to look for jobs, because times are hard for us over there” says the 40 years old pastoralist
The findings above emphasize the multifaceted collaboration of ecological, economic, and social factors that drive these pastoralists to move. For examples. The relationship between mobility and animal health suggests that movement is not only driven by resource availability but also by the well-being of the animals. It is worth noting that the influence of cultural and traditional factors on mobility decisions could have been explored further. The findings is in line with previous research on the impact of climate change on pastoralist livelihoods but uniquely emphasize the evolving nature of mobility patterns, and the complex interplay of factors shaping mobility decisions (Ayele & Dedecha, 2020).
Top of Form
[bookmark: _Toc164261734]6.7 Relationship between Climate Change and Pastoralist Mobility
The conceptual framework drawn in chapter two of this research put forward that pastoralists mobility is influence by both climatic and non-climatic stressors which determine mobility decisions that pastoralists make. Some of the climatic stressors that were identified in the literature. These include drought, flood, high temperature, increasing rainfall variability, diseases and non-climatic stressors such as an increase in population, conflicts, inequalities, unemployment, poor economic growth, human rights infringement, development of large-scale projects, and an increase in technology. Pastoralists by nature are different from each other, hence the level at which these climatic and non-climatic factors will affects them will differ (Habib et al., 2023; Jarawura, 2013; Murali & Afifi, 2014; Yidana et al., 2018). The qualitative interview conducted asserted that socio-economic factors also have the tendency to influence pastoralist’s mobility as discussed in 6.4. 
Consequently, NVivo version 14 was used to analyse the relationship between climate change and pastoralist mobility. Based on the output generated, codes related to the lack of grass and water have the highest aggregate number of coding references (118 each). This suggests that the scarcity of essential resources is a predominant factor influencing climate-related mobility among pastoralists. References to livestock numbers have a substantial aggregate count (26). This indicates that the size and management of livestock play a significant role in pastoralist mobility decisions. Codes related to changes in space (46) have notable aggregate counts. This suggests that alterations in available space and overall environmental changes contribute significantly to pastoralist mobility. Conflict-related codes, have considerable aggregate counts (ranging from 6 to 24). Conflicts emerge as an influential factor shaping pastoralist mobility. Codes related to hardship, both in terms of general hardship and its association with animals, have substantial aggregate counts (ranging from 6 to 12). Economic and social hardships are notable considerations in mobility decisions. Health-related codes, particularly those related to animal health (42) indicate that the well-being of livestock is influential in determining pastoralist movements. Codes related to increase in bush burning also have substantial aggregate counts (8 to 12) in the context of environmental changes highlight the impact of human-induced activities such as bush burning and deforestation on pastoralist mobility. 
This means that, the most influential factors in pastoralist climate-related mobility appear to be the lack of essential resources (grass and water), livestock numbers, conflicts, environmental changes, and various forms of hardship. These factors are interconnected and collectively shape the decisions of pastoralists to move in response to changing climatic conditions. These findings contribute to our understanding of pastoralist mobility in the context of climate change. The conceptual framework establishes a holistic view by considering both climatic and non-climatic stressors. The identification of specific stressors, such as drought, flood, conflicts, and economic factors, adds to the understanding of pastoralist decision-making processes. These multiple factors are presented in Hierarchy chart to show how various factors are influencing pastoralist mobility in the face of climate change.
[bookmark: _Toc156217571]Figure 6.2
Relationship Between Climate Change and Pastoralist Mobility
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Source: Field Work (2023)
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[bookmark: _Toc164261735]6.8 Historical Evolution of Pastoralist Internal Mobility
Participatory mapping technique was use to gather data on the movement patterns of pastoralist in the study area.  Geographic Information Systems (GIS) was used to create maps with pastoralists to document migration routes, grazing areas, and climate-related changes. GIS helps me to visualize spatial relationships. Figure 6.3 and 6.4 depicts the historical evolution of pastoralist mobility patterns within the study community. 

[bookmark: _Toc156217572]Figure 6.3
Pastoralist Internal Mobility in the Study Area between a Periods of 1982-2002
[image: ]
Author’s Construct Using GIS (PRA/Participatory Mapping
This map offers a clear visualization of the historical mobility patterns of pastoralists within the study area. From 1982-2002, the movements of pastoralists were largely restricted to the borders of the municipality. This restricted mobility continued even when the resources within the study area (grass and water), became increasingly scarce within their immediate communities. The reasons mentioned were that, there was a cordial relationship between herders and farmers.
 “As at the time we came here first, the relationship between us and the farmers were very good and because of this, there was no fight between us” (PRA, 2023).
There was a designated place for the livestock during raining season. 
“At first, we use to have places that we normal go for our cattle to graze during farming season. No farmer will go to those places and farm” (PRA, 2023). 
Participant also says that during dry season bush burning was low. 
“There were not burning bushes like the way they are doing it now, there were areas that will not touch fire, until rainy season” (PRA, 2023).
They are also of the view that, there was enough space to keep animals, therefore, moving around was not necessary. As stated by 61 years old participant 
“We were not going anywhere, the time we came to this place to settle, only few people had cattle, and most of these areas were bush. Even during dry season, we were still in this area”. 
Another participant collaborate with what he is saying and narrates that 
“There were not enough large scale-farms around this area at that time, so the animals were grazing around this place, without going to bush, let alone traveling to different communities” (PRA, 2023). 
This interesting past pattern challenges conventional assumptions about pastoralist mobility, which often link their movements to climatic stressors. In this context, the map serves as compelling evidence of the complexity of pastoral decisions, suggesting that their decisions are shaped by a complex interplay of ecological conditions, community dynamics, and resource availability in their immediate surroundings. As we delve deeper into understanding these mobility patterns, it becomes clear that contemporary pastoral movements cannot be attributed to climatic factors alone and require a more comprehensive examination of the evolving factors that influence their decisions and actions in contemporary times.
[bookmark: _Toc156217573]Figure 6.4
Pastoralist Internal Mobility in the Study Area between a Periods of 2003-2023
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Author’s Construct Using GIS (PRA/Participatory Mapping)
The map illustrating the restricted movements of pastoralists within the study area for the past decades provides compelling evidence that their contemporary mobility is influenced by factors extending beyond purely climatic considerations. In recent times, a significant change in pastoralist mobility patterns has become evident. Unlike the historical practice of largely remaining within their familiar territory, contemporary pastoralists are increasingly moving to other districts. This change in activities is fascinating, especially given that the study area still possesses some essential resources such as water and grazing lands. However, a closer examination reveals that this movement cannot be attributed to a single factor but rather results from a complex interplay of various elements. During my discussion with the pastoralists, the 55 years-old pastoralist narrates why they have started moving to other places to spend up four (4) months with their cattle before they come back to the study area his narration was captured below:
“When they asked you to say something, say it the way you have seen it or hear about it. There are some stories that you hear and follow it, at the end it turn out to be lies. But I have seen these happening, that one there is trust in it. It that not it? Within our surrounding, this our work, sometime ago it was an easy job or it was not difficult, but right now it is difficult. When you look at rearing of livestock and farming, we all depend on one thing. The reason why I said we are all depending on one thing is that, when there is forest (yogu), and there is enough grasses and tress, and you send your animals there, you are going to enjoy. They will feed to their satisfaction, but when the soil become infertile and there are no grasses, rearing them become difficult. The same way, when a farmer is going to farm, he is looking at a place where the land is fertile (nyariga). So, all of us are following these patterns and now we meet at a point that we don’t have any alternative. The reason is, when we first came to settle here, “Prima” and “Molaa” were all over the place. These grasses grow in a very fertile land, not to talk about this hill. But now, unless you travel to different community. The places that the animals were grazing they have farm all those place and plant “Arula” in other places and where these “Arula” is growing, these grasses (Prima & Molaa) cannot grow there. Now there is no place to farm, and where we use to send our animals to feed, they have taken over all those places and we are now competing for the land. Secondly, during dry season, they are going to burn the whole places that they have farm, including places they have not farm. I have witnessed a situation where we were begging a Dagomba man not burn a place because our animals are going to feed, in front of us they refuse and burn it, especially when they realized that the cattle belongs to you the fulbe”.
Apart from large-scale farming and bush burning, participants also mentioned farmer-herder conflict as part of the reason they move. 
“Farmers don’t want to see a pastoralist. When they see you, it occurs to them that you are a bad person. Sometimes they just catch you and beat you up without you entering the farm, especially if another pastoralist destroyed his farm and they didn't see the person. When they see you, they will just conclude it was you. Because of these misconceptions, when they start farming, we move to places where there are fewer or no farms to settle until they start harvesting to avoid this struggle” (PRA, 2023).
They further explained that, most of the rivers gets dry up during dry season and getting access to water is difficult for them. 
“Initially, most of the water bodies in these areas did not dry out easily, we drink from them in the dry season, and even before it completely dries up, it starts to rain. But now most of these waters are drying up easily, and most community members don't want us to drink from them. But if you are taking care of Dagomba cattle, the owner can plead, so that you will be drinking from the Community River or boreholes. But if they are your own cattle, you have to go to different places” (PRA, 2023)
All the respondents collaborates with what he said and highlight that these are the major reasons they have to move to other places. They elaborated further that;
“When we reached these areas, they consider us as strangers, so we have to pay for the water that our animals would be drinking in addition to other expenses like food, vaccination etc. Among us, those with large cattle can give a cow to the chief or you pay Ghc 1000. This charge varies from community to community, for instance; when there is shortage of water and we are moving with our cattle, we can pay for water in Gusheigu here and stay for two days. When there is shortage of water and food in Gusheigu and we move to Kpatinga, we have to pay for it again, the payments may be different. 
Another respondent support this statement and narrates his own experience with the climate change: 
This year I moved to Naalua with my cattle because there was no water for the animals to drink around this community. When I reached the community, I met the chief and inform him that I would like to settle for few months and feed my cattle. They told me that I have to pay Ghc 1,500 before they allow my cattle to drink the water. I had to pay that amount and stay in the community until it started raining here and I came back. 
These narrations indicates the reasons behind pastoralist internal mobility in the study area and the challenges they encounter.
However, some of the respondent indicated that, in the mist of all these, they stay in the study area, they do not move. The reason they gave was that, if the cattle owner do not give you the permission to send them to other places to graze, you cannot do that. Because if you go something happen, you will pay the price. 
“You see, some of us have no cattle, we are here because our masters find this place for us and asked us to look after their cattle, so whatever happen, we do not go to any place, unless they give you the permission, and most of them do not allow it (PRA, 2023)”
The maps provide a clear picture of how pastoralist mobility has evolved over time, offering key understanding into the factors influencing pastoralists decisions. The findings reveal a complex interplay of ecological conditions, community dynamics, and resource availability. For instance, the historical restriction of movements within the municipality, influenced by a positive relationship between herders and farmers, signifies the role of community dynamics in shaping pastoralist behaviour. However, the study does not capture the perspectives of pastoralists who chose not to move, potentially limiting the breadth of our understanding. The acknowledgment that current movements cannot be solely attributed to climatic factors resonates with current debates in pastoralism studies. The role of conflicts, changes in land use, and access to water aligns with the findings of other scholars on the multifaceted nature of pastoralist decision-making (Ajibefun, 2018; Timpong-Jones et al., 2023; Weesie, 2019). The study's consistency with other research reinforces the robustness of the findings and their applicability to broader discussions on pastoralist mobility.

In conclusion, the results of this study show a complex pattern of mobility among pastoralists in Gusheigu municipality and surrounding areas. Examining different forms of mobility, such as Nigi-daabihi, Dang-Kaabu, and Modoo/Nzo Kokpagu, revealed the diverse reasons and dynamics that drive pastoralist movements. The annual mobility calendar provides a structured understanding of when and where pastoralists move throughout the year. The study identified different seasons and corresponding destinations and emphasized the seasonal nature of pastoral mobility. The observations point to a general increase in both cross-border and internal mobility, with environmental and socio-economic factors playing a crucial role. The historical evolution of the internal mobility of pastoralists, as represented by GIS mapping, showed a change in patterns over the years. Since a period of (1982–2002) when the movement was within the boundaries of the municipal, contemporary pastoralists have exhibited a wider range of mobility (2003–2023). This shift is attributed to factors beyond climate, including changes in land use, resource competition, and environmental changes. The reasons for the mobility of pastoralists are diverse. Increased livestock numbers, limited grazing areas, animal health concerns, hardship, and climate-related challenges were identified as key motivators. Pastoralists' responses to these challenges include searching for new areas with abundant resources, leading to both internal and cross-border mobility. Climate change proved to be a major factor influencing the mobility of herders. The lack of vital resources such as grass and water, changes in available space, conflict, and various forms of hardship have been identified as interrelated factors influencing mobility decisions. Essentially, the results highlight the need for a comprehensive understanding of pastoral mobility that goes beyond traditional climatic consideration.
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[bookmark: _Toc164261738]Top of Form8.0: Introduction 
The research has sought to provide an answer to the question: What is the relationship between climate change and pastoralist mobility and how have their internal mobility patterns evolved in the study area? In pursuit of the answers to this question, several other research questions were posed. This chapter provides a summary of the major findings of the research and some policy and research recommendations.

[bookmark: _Toc164261739]8.1 Summary of Findings
Characteristics of Pastoralist in the study Area
In objective one, the findings of this study shows the various ethnic groups involved in pastoralism in the study area, with a primary focus on the Fulbe pastoralists. The study identified five distinct ethnic groups, including the Fulbe, Jerigonji (Maasai), Moshi, Busansi, and Gruma people, all of whom engage in pastoralism in the study area. Firstly, the study revealed that language serves as a unifying factor among these diverse ethnic groups, with Fulbe language being the predominant mode of communication. This linguistic convergence contributes to the perception of these groups as Fulbe, even though they belong to different ethnic backgrounds. Secondly, the mode of dressing, characterized by specific attire, accessories, and tools like sticks and whistles, further blurs the lines between these ethnic groups. Their similar dressing makes it challenging for outsiders to distinguish between them, reinforcing the perception of a shared identity. This is consistent with the literature on Pastoralism and Ethnic Diversity (Alidou, 2016; Beer, 2017; FAO, 2017; Fratkin, 2001; Pas Schrijver, 2019). Furthermore, pastoralism emerged as the central occupation for these pastoralists, emphasizing their common reliance on cattle rearing, livestock trading, and related activities. While some have transitioned to other livelihoods like farming, the core occupation remains consistent across these groups. This finding is consistent with the literature on pastoralist livelihoods (FAO, 2017; Herbert & Birch, 2022; Pas Schrijver, 2019).
The study uncovered distinctive marriage practices, highlighting the Fulbe pastoralists' preference for endogamy, where they tend to marry within their own ethnic group or the Fulbe tribe. This practice contributes to their distinct identity and may explain why they are often perceived as outsiders in host communities. The transmission of specific knowledge and skills related to pastoralism from one generation to the next underscores the cultural significance of this profession. However, the introduction of alternative skills among pastoralist children may pose challenges to the sustainability of their traditional way of life. Additionally, the Fulbe pastoralists possess unique symbolic beliefs regarding livestock, particularly their ability to interpret the future based on the appearance of cattle. This knowledge is considered valuable in safeguarding the well-being of the herd and the owner, reflecting their deep connection to their livestock. Furthermore, the study provided insights into Fulbe marriage traditions, which prioritize the consent of the daughter and adherence to Islamic practices. These customs emphasize mutual respect, autonomy, and familial support within the community. The historical account of Fulbe origins in the study area traced their roots to Hudu Bata, an Arabian who migrated to Senegambia to propagate Islam. This historical narrative underscores the cultural and religious influences that have shaped the Fulbe identity. Lastly, the chieftaincy system among Fulbe pastoralists, based on lineage and succession through the first male child of the deceased chief, sets them apart from neighbouring tribes. This practice reflects their commitment to tradition and respect for family ties.  These findings are consistent with the literature on pastoralism (Idehen & Ikuru, 2019; Okoli, 2016). 

Perception of Pastoralists on Climate ChangeTop of Form

Pastoralists in the study area understand climate change as alterations in weather conditions over an extended period caused by both natural factors and human activities. This includes an increase in wind speed, temperature rise, and changes in rainfall patterns. Human activities, such as tree cutting and bush burning, are identified as contributing factors. Climate change affects animals and humans, impacting their lives and livelihoods. Pastoralists highlight the role of nature and human activities in these changes. This is consistent with literature on climate change and mobility (Couzin, 2019; IPCC, 2021; Jarawura, 2013; Lewis et al., 2018; USAID, 2017)

Pastoralists perceive rising temperatures, changes in rainfall patterns, and increased wind intensity over the past two decades. They observe a change from reliable rainfall to unpredictable patterns, affecting their traditional way of life. Concerns are raised about drought, reduced water supply, and the impact on cattle, including reduced fertility and weight gain. They attribute rising temperature, low rainfall, late start of rainfall, and high wind to bush burning, deforestation, the will of God, destruction of shrines, killing of crocodiles, and signs of the end time. They emphasize the ecological importance of trees and how their absence contributes to adverse climate changes this is consistent with literature on climate change-related mobility (Friedlingstein et al., 2020; IPCC, 2021, 2023; Klöck & Nunn, 2019; Leweri et al., 2021). The way pastoralists perceive climate change is significantly influenced by their social, cultural, and economic contexts, as well as the specific time frame in which they encounter climate risks. Despite an increasing understanding of climate change from a scientific perspective, pastoralists tend to rely more on traditional beliefs rooted in social and cultural aspects when forming their perceptions.
Climate change adversely affects pastoralists' livelihoods, particularly in cattle rearing and crop farming. Reduced water supply, unreliable rainfall, and diseases impact cattle health and productivity. Crop production faces challenges due to unreliable rainfall and poor soil nutrients. Pastoralists adopt supplementary livelihoods such as sheep and goat rearing and poultry to cope with the impacts. This is consistent with the literature on mobility and livelihood (FAO, 2017, 2020; Jobbins & McDonnell, 2021; Nouhoun et al., 2019). Cattle are negatively affected by climate change, experiencing health issues due to dust exposure, respiratory problems, and reduced growth during dry spells. Changes in water availability affect their daily routines and lead to diseases associated with dust inhalation. This is also consistent with the literature on the climate change and mobility (Brooks, 2006; Houessou et al., 2020; Uddin & Kebreab, 2020).

Pastoralists employ various adaptation strategies to cope with climate change. These include mobility to waterlogged areas during the dry season, adjusting feeding schedules during hot seasons, and avoiding old ranches during the rainy season to prevent health issues in cattle. Grass harvesting, migration, livelihood diversification, and internal mobility to communities with early rainfall are additional strategies adopted to mitigate the impacts of climate change. This is consistent with the literature on climate change adaptation strategies (Basupi et al., 2017; de Sherbinin et al., 2022; Godde et al., 2021; Ibrahim & Mensah, 2022; Murali & Afifi, 2014).

Relationship between Climate Change and Pastoralist MobilityTop of Form

This research has provided valuable insights into the patterns of pastoralists' mobility in the study area. The study identified three main forms of mobility: Nigi-Daabihi, Dang-Kaabu, and Modoo/Nzo Kokpagu. Each of these forms serves different purposes and has varying durations of stay, reflecting the adaptive nature of pastoralist. This is consistent with the literature on theories of mobility (Black, 2001; Castles, 2002; Castles et al., 2014; Castles & Miller, 1998; Draper, 2019; Etienne, 2013; Fleming, 1998; Kaplan, 2014; Massey et al., 1993; Piguet, 2008; Ritchey, 2003; Tymore, 2020; UNEP, 1985). The research also explored the annual mobility calendar for pastoralists in the study area, emphasizing the seasonality of mobility and the places they move to in different periods of the year. This calendar helps pastoralists optimize their access to food and water for their animals. This is consistent with literature on migration (Ouoba-Ima, 2018). Majority of pastoralists note an increase in both cross-border and internal mobility. Pastoralist highlights significant changes in pastoralism, including increased distance of mobility, longer duration, and increased number of animals. Changes in land use, conflicts, and customs procedures at borders contribute to altered mobility patterns. This is consistent with the literature on climate change and pastoralists mobility (FAO, 2019; Herbert & Birch, 2022; Houessou et al., 2020). The findings also revealed that Cross-border mobility into the study area is influenced by increased livestock numbers and the need for more space. Mobility contributes to the health of animals, prevents disease transmission, and mitigates climate-related risks. Inadequate grazing land, hardship, and difficulty accessing grass during the dry season are key factors. Rainfall limitations affect water availability, motivating movements to areas with better water sources. Mobility serves cultural and educational purposes for children and signifies maturity. Pride in being a cattle owner adds to the motivation for mobility. This is consistent with the literature on climate change and pastoralist mobility (Basupi et al., 2017; Biermann & Boas, 2012; Boas, 2022; Faist & Schade, 2015; Flintan et al., 2021; Houessou et al., 2020; Swallow, 1994; Tessema et al., 2019; Timpong-Jones et al., 2023). Both climatic (drought, flood, temperature, rainfall variability, diseases) and non-climatic (population increase, conflicts, inequalities) factors influence pastoralist mobility. Climate change is the main reason for pastoralist mobility in the study area. Using NVivo, to test the association between climate change and mobility, lack of grass and water have the highest aggregate number of coding references (118 each). This suggests that the scarcity of essential resources is a predominant factor influencing mobility among pastoralists. Livestock numbers, conflicts, hardship also emerged as significant factors influencing mobility. This means that pastoralist mobility is influence by both climatic and non-climatic factors as indicated in the conceptual framework of this study. The framework proposes that, pastoralist mobility is influence by both climatic and non-climatic stressors. Pastoralists adopt mobility as an adaptation strategy. This is consistent with the literature on climate change and pastoralists mobility. Mobility has been identified as a key means of adapting to changes in climate in climate risk prone environment including the Sahel (Akall, 2021; Boas, 2019, 2022; Leweri et al., 2021).
GIS mapping shows historical mobility patterns from 1982-2002, with movements confined to the municipal boundaries. Between, 2003-2023, there's evidence of a changes in mobility patterns, with pastoralists moving to other districts due to changes in resource availability and ecological conditions. The findings suggest that pastoralist mobility is influenced by a complex interplay of factors including environmental conditions, economic considerations, cultural practices, and changing resource availability. The change in mobility patterns over time highlights the adaptive nature of pastoralist. This finding is consistent with the literature on climate change and pastoralist mobility (Bogale & Erena, 2022; Esther G. Kimaro1, 2, Siobhan M. Mor1, 2018; Flintan et al., 2021; Martín López, 2016; Nouhoun et al., 2019; Turner & Schlecht, 2019; Uddin & Kebreab, 2020). 

In this finding, mobility is seen as an adaptation strategy to climate change. Pastoralists exhibit both permanent and temporal mobility. They have a permanent residence from their place of origin to the study area, but movement from the study area to other places is based on a temporary rather than a permanent form of mobility. In search of food and water for their animals, herders in the study area often move to other districts. The framework of this research suggests that institutions play the most important role in mediating mobility outcomes due to climate change. The study shows that this is particularly important for adaptive mobility responses. Most studies have focused on scientific environmental data and/or quantitative measurements of climate risk vulnerability in predicting migration flows (Etienne, 2013; Schneider-Mayerson, 2018). This study suggests that institutions should be the primary focus when explaining the relationship. Institutions within the study community play a critical role in determining mobility outcomes for pastoralists. When there are favourable terms and conditions, the results for pastoralists' livelihood are positive and vice versa. The latter results in a new-out migration as stated in the framework. From the above analysis, we found that there used to be a designated place for herders during the rainy season and during the dry season bush burning was minimal. This means that the local institutions were effective at that time and the conditions created were favourable to the pastoralist, so there was no need for a movement. But recently these things have become unavailable, making it difficult for some herders to make a living and they have to choose other alternatives.
The results also show that some of the herders decided not to move somewhere to look for food and water for their animals. The scope of this study does not consider the possibility that some pastoralists may not relocate due to climatic and non-climatic factors. Therefore, there is a need to consider all possible forms of movements when analysing climate change mobility relations of pastoralists. It also shows that the climate-related mobility of some pastoralists is not always related to the vulnerability of these particular pastoralists to climate change, but to other socioeconomic conditions. The results of this research therefore suggest that climate vulnerability and its variability can still lead to mobility of pastoralists, but it is necessary to consider other factors such as communal issues.

[bookmark: _Toc164261740]8.2 Recommendations
The main reason for the mobility of herders is climate change. Voluntary and involuntary migrants are easily exploited and subjected to illegal social and economic practices. Policymakers, such as the ministry of Agriculture should support pastoralists to achieve dynamic responses to climate change, both in terms of mitigation and adaptation to the phenomenon. To manage unforeseen climate risks and reduce future vulnerability, having a variety of choices or diversifying one's source of income is crucial. To improve adaptation and make mobility a choice rather than a liability to forces of nature and political neglect, pastoral measures such as the construction of dams and other rural infrastructure should be effectively implemented.
Furthermore, social networks are an important means of adapting to climate change. Therefore, in this regard, it is crucial to emphasize the importance of cooperation and cooperation between pastoralists in different communities, districts or countries. It is recommended that government and private agencies should consider how pastoralists can strengthen these networks and engage in knowledge sharing to adapt to changing environmental conditions that impact their livelihoods.

In addition to the above, sustainable resource management practices are another key factor that can improve the adaptability of pastoralists. These practices can help pastoralists ensure the availability of critical resources essential to the survival of their livestock. This includes research into pasture management techniques, water resources protection and climate-resilient livestock farming practices. Therefore, institutions such as Food and Agriculture Organization should make conscious efforts to provide pastoralists with technical training on sustainable resource management to help them adapt to the impacts of climate change

Moreover, during the analysis, we found that pastoralists have their traditional way of adapting to changes in the environment. It is recommended that development professionals recognize and respect the unique cultural practices and knowledge systems that Fulani pastoralists and other ethnic groups engaging in pastoralism use to adapt to changes in environmental factors
Last but not least, herders in the study area viewed bush burning as one of the key factors in their movement. They explained that in the dry season, when people do not burn bushes, the animals may rely on corn cobs, rice and groundnut straws, etc. to survive. But during the dry season they will burn all these places and give them a choice. Therefore, it is recommended that bush burning laws be effectively enforced and action taken against anyone violating the law.
[bookmark: _Toc164261741]8.3 Contribution to Knowledge 
In all academic studies, it is imperative to fill certain knowledge gap to be able to justify your studies. This is consistent with the fact that the current study contributed to knowledge by filling a number of identified gaps. First, most studies on climate change and pastoralists mobility have failed to examine the characteristics of pastoralists covered by this study. The study found the presence of different ethnic groups involve in pastoralism, these ethnic groups adopted the Fulfulde as their main language showing a strong linguistic influence. The distinctive mood of dressing, together with the preference for endogamous marriages, makes people in the study area to think that all of them are fulbe people.  The findings related to transfer of knowledge, pastoralists symbolic beliefs about their animals, marriage practices, historical background and their chieftaincy system in the study area contribute to knowledge by adding a bigger understanding of the cultural, social, and historical aspects of pastoralism, and give emphasis to their unique traditions, knowledge systems, and governance structures that shape their way of life

The study found that pastoralists in the study area understand climate change as a prolonged alteration in weather conditions caused by both natural factors and human activities. Factors such as tree cutting and bush burning were identified as the major contributors to climate change. Furthermore, pastoralists in the study area perceive rising temperatures, changes in rainfall patterns, and increased wind intensity, attributing these changes to various factors, including human activities, the will of God, and signs of the end time. The study contribute to knowledge by shedding light on the complex interplay between natural and cultural factors in shaping pastoralists' perceptions of climate change.
The study also emphasizes the ecological importance of trees, linking their absence to adverse climate changes. This ecological perspective call attention to the complex relationship between environmental dynamics and pastoralist livelihoods. Additionally, the research reveals that pastoralists' perceptions of climate change are significantly influenced by their social, cultural, and economic contexts. Despite the increasing scientific understanding of climate change, pastoralists tend to rely more on traditional beliefs rooted in their social and cultural experiences when forming their perceptions. This cultural lens adds depth to the existing knowledge on how diverse communities interpret and respond to climate change.
The study also found that dry spells have a positive impact on cattle. This is contrary to the general perception that dry spells negatively affect cattle. The findings show that during dry spells, the grasses becomes dry, resulting in healthier grazing conditions for the cattle. The study contributes to knowledge by challenging the conventional understanding that drought and dry spells are detrimental to cattle health. While the general consensus is that limited water and reduced vegetation availability during dry spells negatively impact cattle, the findings advocates that there may be benefits associated with these conditions. Furthermore, the study also contributes to knowledge by revealing some of the adaptation strategies employed by pastoralists during rainy season, hot season, when there is high temperature and intense wind. The adaptation strategies they mentioned are unique and demonstrate how they have instilled their cultural practices into pastoralism. 
Moreover, the study also contributes to knowledge by producing a mobility calander that provide a detailed account of the annual mobility calendar specific to the study Area. While previous research has often focused on generalized patterns of pastoralist movement, this study delves into the temporal aspects of mobility, emphasizing the seasonality and resource-driven nature of pastoralist decisions. Lastly, the study also contributes to knowledge by producing a GIS map that shows the movement patterns of pastoralist over the past decades which is largely absent in the study of climate change and pastoralists mobility in the study area.
[bookmark: _Toc164261742]8.4 Recommendations for Further Research 
The findings and conclusions of this study indicate that additional studies are required to examine the following:
· Cultural Variations in Language and Dressing among Pastoralist Communities: An Exploratory Study
· Investigate potential cultural variations within the common language and style of dressing among pastoralist communities, addressing gaps identified in previous studies.
· Consequences of Changing Livelihood Among Pastoralist's Children: A Longitudinal Examination
· Explore the impact of diversification in livelihoods among pastoralist children on the continuity of their tradition, delving into the future sustainability of pastoralist communities.
· External Factors and Cultural Beliefs in Cattle Herding: Practical Applications and Meanings
· Conduct research to explore the practical applications and cultural meanings of beliefs in cattle herding among pastoralists, with a focus on understanding how external factors influence cattle management practices.
· Modernization and Fulbe Marriage Customs: Impacts on Societal Norms
· Investigate the potential impact of changing societal norms on Fulbe marriage customs, exploring how modernization and external influences may alter traditional marriage practices.
· Historical Origins and Contemporary Fulani Culture: A Comprehensive Exploration
· Examine how the historical context of the Fulani people's origins continues to influence their cultural practices and identity in contemporary times, addressing gaps identified in previous studies.
· Ecological Dynamics of Dry Spells: Mechanisms and Impact on Livelihood Activities
· Conduct further research and contextual studies to explore the mechanisms and ecological dynamics behind the observed positive impact of dry spells on cattle, while considering potential conflicts arising from the differential impact on various livelihood activities.
· Quantitative Aspects of Pastoralist Mobility: A Comprehensive Analysis
· Explore the quantitative aspects of pastoralist mobility, including the number of pastoralists involved in each category, the frequency of movements, and the economic impacts of their mobility. This study could provide valuable quantitative data to complement previous qualitative insights.
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Appendix A1
Introduction 
My name is Abdul Ganiyu Alhassan I am a graduate student from the SDD University of Business and Integrated Development Studies working towards attaining MPhil Degree in Development Management. As part of my studies, I am interviewing pastoralists in Gusheigu Municipal to learn more about how climate change has influence their movement and how they deal with various challenges in the course of their movement. The answers given during the interview will be kept absolutely confidential and anonymous and will be used to help me learn more about the lives and needs of pastoralists. Further, the answers will also add to a larger study working toward ensuring better policies and programs for helping pastoralists as they face a variety of problems. Participation is voluntary and you can stop at any time, but we would really appreciate it if you could spare some of your time for this interview
Key Informant Interview Guide  
Background
	Date::
	Name of Participant:  

	Community:   
	Number of HH:





Characteristics of Pastoralists
1. Tell me about your background (If the respondent is fulbe; probe for origins, marriage, beliefs system, aristocracy etc.
2. How did you get into this community?
3. Are you one group from the same place, or different group from different place? Or the same group from different places?
4. What makes you different?
5. What differentiate you from those who move around 
6. How do their presents affect your activities?
7. How do the people in this community perceive you?
8. When you come in here first, how was your relationship with this people?
9. What is your relationship with the people in this community now?
10. Why do you choose pastoralism as your main occupation?
11. Why do you undertake this livelihood?
12. Apart from Fulanis, which tribe choose pastoralism as their main occupation? (Probe; Do they also cross-border to Ghana? How is your relationship with them)?

Vulnerability context	
1. What are your livelihood strategies?
2. What are your major challenges in your livelihood activities? (Identify both climatic and non-climatic stressors).  Probe for economic, environmental, social and economic stressors. 
3. How do you deal with factors constraining your livelihood activities?
4. How do you access the resources you need to undertake your livelihood activit	
5. How changes in climate does affects your animal’s production?
6. How do different pastoralists respond to climate change? (probe for their health, production  etc
7. Why don’t you undertake other livelihood activities/opportunities available?   
Pastoralists Perceptions of Climate Changes 
1. How do you perceived changes in weather patterns and variability in the study area over the past 20 years? (Probe for change in temperature, wind and rainfall)
2. How this changes does affects the environment and your cattle?
3. What is responsible for the changes in climate?
4. How do these changes affect animal production?
5. How do you perceived the future prospects and sustainability of their livelihood?
Pastoralists Adaptation strategies to climate changes 
1. What adjustments have you made to changes in temperature and rainfall in your pastoralism? (probe for livelihood diversification, mobility)
2. Which adaptation strategies did you adopt to cope with climate related hazards? For each 
3. Were you able to increase your animal production as a result of the strategy adopted?
4. How do you normally survive the consequences of climate change on your animals and other aspects of life?



Pastoralist Mobility
1. Describe various patterns of mobility 
2. What are your reasons for mobility?
3. What are the current forms and practices of pastoralism?
4. What social, cultural and economic factors interact with climate change to shape your mobility patterns in the study area (Probe for how it affects social relationships and interaction with host communities)
5. How does the current form of mobility differ from the past?
6. What are your observations about mobility in the study area?











Appendix A2: In-depth Interview Guide
Background
	Date::
	Name of Participant:  

	Community:   
	Number of HH:


Vulnerability context	
1. What are your livelihood strategies?
2. What are your major challenges in your livelihood activities? (Identify both climatic and non-climatic stressors).  Probe for economic, environmental, social and economic stressors. 
3. How do you deal with factors constraining your livelihood activities?
4. How do you access the resources you need to undertake your livelihood activity?
5. How changes in climate does affects your animal’s production?
6. How do different pastoralists respond to climate change? (probe for their health, production  etc
7. Why don’t you undertake other livelihood activities/opportunities available?   
Pastoralists Perceptions of Climate Changes 
1. How do you perceived changes in weather patterns and variability in the study area over the past 20 years? (Probe for change in temperature, wind and rainfall)
2. How this changes does affects the environment and your cattle?
3. What is responsible for the changes in climate?
4. How do these changes affect animal production?
5. How do you perceived the future prospects and sustainability of their livelihood?
Pastoralists Adaptation strategies to climate changes 
1. What adjustments have you made to changes in temperature and rainfall in your pastoralism? (probe for livelihood diversification, mobility)
2. Which adaptation strategies did you adopt to cope with climate related hazards? For each 
3. Were you able to increase your animal production as a result of the strategy adopted?
4. How do you normally survive the consequences of climate change on your animals and other aspects of life?
Pastoralist Mobility
1. How does the current mobility patterns differ from the past?
2. What are your observations about mobility in the study area?
3. How did you get to this study area? (probe for social, economic, cultural and climate change)
4. What social, cultural and economic factors interact with climate change to shape your mobility patterns in the study area (Probe for how it affects social relationships and interaction with host communities




Appendix A3: Focus Group Discussion Guide
Background
	Date::
	Number of Participants: 

	Community:   
	Duration


Vulnerability context	
1. What are your livelihood strategies?
2. What are your major challenges in your livelihood activities? (Identify both climatic and non-climatic stressors).  Probe for economic, environmental, social and economic stressors. 
3. How do you deal with factors constraining your livelihood activities?
4. How do you access the resources you need to undertake your livelihood activity?
5. How changes in climate does affects your animal’s production?
6. How do different pastoralists respond to climate change? (probe for their health, production  etc
7. Why don’t you undertake other livelihood activities/opportunities available?   
Pastoralists Perceptions of Climate Changes 
1. How do you defined or understand climate change?
2. How do you perceived changes in weather patterns and variability in the study area over the past 20 years? (Probe for change in temperature, wind and rainfall)
3. How this changes does affects the environment and your cattle?
4. What is responsible for the changes in climate?
5. How do these changes affect animal production?
6. How do you perceived the future prospects and sustainability of their livelihood?
Pastoralists Adaptation strategies to climate changes 
1. What adjustments have you made to changes in temperature and rainfall in your pastoralism? (probe for livelihood diversification, mobility)
2. Which adaptation strategies did you adopt to cope with climate related hazards? For each 
3. Were you able to increase your animal production as a result of the strategy adopted?
4. How do you normally survive the consequences of climate change on your animals and other aspects of life?
Pastoralist Mobility
1. What are the patterns of mobility in this study area?
2. How did you get to this study area? (probe for social, economic, cultural and climate change)
3. How does the current form of mobility differ from the past?
4. What are your observations about mobility in the study area?
5. What social, cultural and economic factors interact with climate change to shape your mobility patterns in the study area (Probe for how it affects social relationships and interaction with host communities)

Pastoralist Internal Seasonal Mobility Patterns
1. In the last 12 months, did you face a situation where there was not enough fodder for your herds as results of change in climate?  
2. What did you do?
3. How changes in climate does affects your internal movement? (Probe for other drivers of internal mobility; social economic, cultural etc.
4. For the past two decades where were you grazing?
5. Today where do you send your animals for grazing?
6. What causes these changes? Probe for both climatic and non-climatic factors
7. What are the major challenges that you face as a result of these movements?
8. How do you overcome these challenges?





Observations of Pastoralist Mobility


Increase	Decrease	Stable	73.33	0	26.67	


image2.png
GUSHEIGU MUNICIPALITY SHOWING STUDY COMMUNITIES

6°0'0"

300"

000"

0°0'0.000” 7°0'0.000” 14°0°0.000” 0000 3000” 6°00"
5|
o)
5 <X |, .
=] =] 14
S S &
Nyansonggu;hiegu 0" 3°00" 6°00"
Bulugu
N lechie Yishe N
H Kpatenga s
2 Rk 4
LEGEND
= Study Communities
—— Roads
[ sStudy District
0 10 20 km [ Northern Region

0°00.000” 7°00.000” 14°070.000"





image3.png
12°00.000”

6°00.000”

GUSHEIGU MUNICIPALITY SHOWING STUDY COMMUNITIES

0°00.000" 7°0'0.000" 14°0'0.000" 0°00” 3°00" 6°00"
S
|
g
3 g
g
&
Nyansunq(i@hiegu &0 3°00 6°00
Bulugu
glschie Yishe R
5
8
e
g
o
LEGEND
& Study Communities
Roads

0 10 20 km

0°070.000" 7°0'0.000" 14°00.000"

[ Study District
] Northern Region

500"

3°00”

0°0°0”





image4.jpeg




image5.jpeg




image6.png
Lack of water conflicts Lack of space:

Lack of grass

health of animals. proud to

hardship.





image7.png
PASTORALISTS MOBILITY IN THE GUSHEIGU MUNICIPALITY,

1982 - 2002
0°0'0" 7°0'0" 14°0'0" 0°00" 3°0'0" 6°0°0"
e e
Sanbanga © ©
Ka‘;ne % Namongbani /
o o
= = B E
8 g7 5
Nawohugu o o
Voo, ( \
S'alaa ° fc
sushisg @ 007 00" £
Bulugu
N Ischie Yishe N LEGEND
° °
2 e »  Grazing Areas
S Study Communities
— Roads
0 10 20 km [ Study District Boundary
I el
L L ] Northern Region Boundary
@lon 7°0°0" 14°0°0" g





image8.png
GUSHEIGU MUNICIPALITY PASTORALISTS MOBILITY,

2003 - 2023
0°00" 7°00" 14°0°0" 0°0'0" 3°0'0" 6°0°0"
g Narfongbani fg fg
Acatane o o
& <
AGariwe
0°0'0" 3°00" 6°0'0"
LEGEND
Palguni
b . 5 & Study Communities
2 >
©| ©
4 Grazing Communities
— Roads
[ Grazing Districts
0 10 20km
e —] ] Northern Region Boundary
0°0°0" 700" 14°00"





image1.png
Climaticstressors
e Drough,
unreliable rainfal,
high temperature.

N

Pastoralist

Non-Climatic
stressors e,
Poverty conflct

Wiy comet

Pastoralsts
Adaptation
Strategies

Voluntary/in
voluntary
mobillty

7N\ /

[

Mobility
Community Patterns

Institutions
eg.chiefs,
land tenure

Resources

Pastoralist

J

o~

Host Communiey

Sustainable
Livelinood

(N
T\

Unsustainable
Livelihood
New-out Mobility

Outcomes




