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ABSTRACT
This study aimed to establish the impacts of communities’ livelihood on natural resource management, among agro-pastoralists in the Mara River Basin . Data was collected using structured questionnaires together with field observation. Data collected through questionnaires were edited, coded, summarized, classified, tabulated and finally analysed using Statistical Package for Social Science (SPSS). The study shows that 95% are farmers and mostly (78.9%) lived in the Basin for more than 10 years doing farming activities and keeping livestock. Possible mitigations suggested included the encouragement of agro forestry practices which was recommended by 55.3% of respondents, 43.4% recommended development of village land use plans and bylaws. 27.6% recommended introduction of the alternative sources of income that are environment friendly, 55.3% recommended education on better livestock keeping methodologies, 6.6% recommends stop uses of pesticides and herbicides in water bodies, 5.3% recommend reduce overstocking.  Out of 76 respondents, 60.5 % are aware that climatic changes affect natural resources in the region and the main effect 15.8% recommended to be the increase of temperature. 14.5% deforestation, 7.9% dried sources of water, 5.3% floods, 6.6% said loss of biodiversity and 1.3% said food insecurity. Government and other institutions managed to provide various support to the communities, this included, awareness creation on natural resources management, establishment of WUAs, distribution trees seedlings, support on development of land use plans and alternative source of income. Pastoralists should be involved whether in policies reviews or formulation as they will feel part of the process and will help in the management of natural resources. Keywords: Community, Livelihood Strategies, Natural Resources.
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CHAPTER ONE
      1.0 INTRODUCTION
1.1. Background Information
The concept of a river basin as a unit or focus of human developmental activities is traceable to ancient times. In Africa, as elsewhere, it is probably as old as man himself. It derives from the fact that each river (or indeed, lake basin) provides man with easy access to the necessities of life-reliable sources of water and food, from both the aquatic and terrestrial systems. It is not surprising, therefore, that notable ancient civilizations were associated with the main inland water systems of Africa and, indeed as elsewhere in the world, for example, the Tigris and Euphrates, the Nile and the Niger, to name a few. 
Awachie (1975). Austin (1968) commented that, all the major rivers of Africa, e.g., the Nile, Niger, Senegal, Volta, Zaire, Zambezi, Mara River etc., flow through a number of riparian states with consequent legal, political and hence have complex socio-economic implications for their management and development .This is particularly so in case of water resources developments by upstream states which will alter the flow characteristics of the river downstream with consequent severe negative impacts on biological and human production systems. Human being has been one of the major causative of natural resources depletion followed by natural factors Awachie (1975). Describe that, not only we use more water than other creatures, but we make major changes to river basins individually and collectively – some of which are beneficial, and some of which can do serious harm to the biodiversity. In general, we have modified watersheds so much that many no longer perform many of the useful functions that protect and support our livelihood. The following scenario describes a typical series of events undertaken by a community, with the unintended result that their watershed can no longer handle flood waters the way it once did: Deforestation reduces the soil’s ability to hold as much water, greatly increasing runoff into local streams and rivers. Increased siltation from deforested slopes changes the shape of river bed and banks, which can lead to changes in the flood regime. Farmers and city planners drain wetlands, thus removing the watershed’s natural sponges which absorb run–off and rain. Urbanization leads to paved roads, more buildings and less open space. 
The result is a dramatic increase in runoff, since rooftops and paved roads prevent water from infiltrating. As land pressures increase, more people build permanent structures in the river’s floodplain, thus increasing pressure to try to stop floods with dams. Finally, a dam is built for flood control and other uses, and the watershed is permanently changed. The floodplain no longer serves the ecological function it once did for the community, and more people move into the most flood–prone lands, believing they will be protected from all floods. The dam reduces the frequency of floods, but does not prevent the biggest, most damaging floods from occurring. The result: more expensive damages from floods than ever before. Therefore, It takes a lot of actions by a lot of people to do this much damage, but unfortunately it is all too common. The good news is that humans can also be great caretakers of their watersheds, but it takes understanding of some basic issues and the will to make a difference. Individual actions add up to real change. Awachie (1975) Insists that, for river basin development in Africa in the future, efforts should be made to develop a common African approach within clearly defined and agreed policy guidelines, even though emphasis and developmental priorities/alternatives may differ. This will help to optimize benefits from all sections and safeguard environmental integrity, an ecosystems approach to integrate multiple use systems.  The Mara River contributes about 5% of the volume of water flowing into Lake Victoria, it is regarded as one of the most important rivers flowing into the Lake. The basin is of profound environmental and biodiversity conservation interest and owes its importance and international recognition to the world-famous Masai Mara-Serengeti ecosystem. NBI (2008).
1.2 Statement of the Research Problem
Due to the fact that the Mara River Basin is very potential for human life especially farming and livestock keeping, encroachment of the river banks by the communities is vividly witnessed. This is because of high population growth rates in the basin and this finally pushes people to look for arable land and a better space within the Mara River Basin for settlement and livelihood activities, the basin has abundant natural resources that attracts and supports human life (pull factors).  There are many people who lived by the river side for quite many years and it has been difficult to reallocate their settlement regardless that there are laws governing buffer zones encroachment, politics is one of the major obstacle contributing into this challenge as most political leaders fear that if they in-force by laws they then not be voted, so these have contributed a lot into problem. LVBC (2011). Generally, population growth is often accompanied with high development as people want services nearby to master their destiny. Rapid and unplanned growth of population within the basin has led to land change; it has increased the demand for food (water, fish etc.) energy (firewood, charcoal) and infrastructure development (poles, timbers etc.). The demand for natural recourses uses is now huge and there is no balance between population and the natural resources in the basin, Deforestation is for firewood, poles and timbers for construction , while the rates for tree planting is not matching with deforestation to continue supporting them, unsustainable utilization of wetlands,  degradation of river banks due to bad fishing methods where in some areas fisherman has to change the course of the river hoping to catch fish brought by water and as a result with too much rain water the river changes its courses and results into floods which then make fishing activities to be difficult, LVBC (2011). 

Several studies have been conducted on water quality, conservation techniques, fauna and flora species existing in the Basin. Apart from the studies conducted still there is limited evidence of studies on how to balance livelihood and natural resources due to the fact that people’s life mostly depend on the natural resources existing in the basin as there is rapid population increase which is not matching with the exiting natural resources. This study assess the impacts of livelihood strategies on natural resources management a case of agro-pastoralists in the lower Mara river basin.
1.3 Objectives of the Study
The main objective of the study is to investigate the impacts of community livelihood on natural resources management.
1.3.1. Specific Objectives
i. To determine land use cover for the period 2000-2018 in the Mara River Basin.
ii. To determine the inter-linkages on the resources degradation in the study area. 

iii. To critically examine related policies and identify policy gaps on livelihoods and natural resources management. 

1.4 Research Questions 

i. What are the Social, cultural and economic activity carried out by the communities in the Mara river Basin?
ii. How agro pastoralist is contributing toward natural resources degradation in the Mara river basin?
iii. How climate change contribute to natural resource degradation in the study area. 

iv. What are the linkages between climate change, livelihood and natural resources degradation?
v. What challenges hinder sustainable livelihood and natural resources conservation in the basin?
vi. What are the support of the Government and other institutions toward a sustainable community livelihood and natural resources management in the study area?
vii. How the related policies do supported natural resources management /conservation and sustainable livelihood in the area of study?
viii. What are the gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area?
1.5 Significance of the Study

Due to the fact that, the Mara river basin has been facing major challenges and there has been a lot of interventions done by different NGOs and Government organizations for quite long time, still the basin faces major threats and this needs more efforts to ensure that the basin is well managed for the sustainability of the communities within the basin given that there is now higher population increase which is depending to the existing natural resources surrounding the Mara River Basin, while there is very minimal management that the communities with its higher population increase still need to be forced to manage the resources fort their sustainability. 
The basin is still threatened by pollutions, soil erosions, deforestation, unsustainable utilization of wetlands, degradation of river banks, uncontrolled mining and quarrying, unsuitable farming methods, degradation of rangelands from overgrazing, water related diseases and HIV/AIDS. The Mara River Basin is well endowed with natural resources which, if managed and developed sustainably, can become the engine of social and economic development. However, the basin is also faced with difficult challenges that undermine the realization of its full development potential. Therefore, development of a comprehensive investment strategy is a prerequisite to overcoming these challenges and effecting positive and sustainable socioeconomic change NELSAP (2008:2)

CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 Overview 
This chapter is a summary review of previous researches.  Review done from various articles, books, and other sources related to the management of natural resources.  This chapter represents the definitions of some of the basic concepts used in the study, theoretical review, empirical review statistics, research gap and conceptual framework.

2.2 Conceptual Definitions
For the purpose of enhancing understanding the researcher found it necessary to conceptualize the basic terms which are widely used throughout the report. 
2.2.1 Agro Pastoralism
According to UNCCD (2016). Agro-pastoralism is the integration of crop and livestock production, and is practiced amongst settled and nomadic communities. The type of livestock kept by agro-pastoralists varies according to culture, climate, environment, natural resource availability, and geographical area. This is how it is being practiced in the basin as well. 
2.2.2 Natural Resources
“Natural resources”, are resources that exist without any actions of humankind, simply because they occur naturally. These resources include the geophysical resources of water, soil and its productive qualities, intermediate and long-term carbon stocks, biodiversity of the managed landscapes, and the stability and resilience of the ecosystem of which agriculture is a part, CGIAR (2003). 

2.2.3 Natural Resource Management
Natural resources management is the management of natural resources such as land, water, soil, plants and animals, with a particular focus on how management affects the quality of life for both present and future generations (stewardship). Natural resource management specifically focuses on a scientific and technical understanding of resources and ecology and the life-supporting capacity of those resources. Enders and Querner (1993).
2.2.4 Sustainable Development

UNEP (1992) defines Sustainable Developments as a means improving the quality of human life while living within the carrying capacity of supporting ecosystems. Sustainable development is a development that meets the needs of the present without compromising the ability of future generation to meet their own needs. IUCN (1991) describes that, sustainable development contains within it 2 key concept: The concept of need, in particular the essential needs of the world’s poor ,to which overriding priorities should be given ; and the idea of limitation  imposed by the states of technology and social organization on the environment’s ability to meet present and future needs.  A definition of sustainable development requires that we see the world as systems a system that connects space; and a system that connects time as stated by (WWF (1991).
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Figure 2.1 Sustainable Development Model
2.2.5 Integrated Natural Resource Management (INRM)

Intergraded Natural Resources Management is a process of managing natural resources in a systematic way, which includes multiple aspects of natural resource use (biophysical, socio-political, and economic) meet production goals of producers and other direct users (e.g., food security, profitability, risk aversion) as well as goals of the wider community (e.g., poverty alleviation, welfare of future generations, environmental conservation). WWF (1991)

2.2.6 Livelihood
Livelihoods are ‘means of making a living’, the various activities and resources that allow people to live. Different people have different lifestyles and ways of meeting their needs. Understanding those lifestyles will help you when you look at food security and access to food. The introduction of the right to adequate food concept into the various ongoing development efforts provides hope for turning this situation around. One of the earliest and most often cited definitions1 of livelihoods is that: 

“it comprises the capabilities, assets (including both material and social) and activities required for a means of living. A livelihood is sustainable when it can cope with and recover from stress and shocks (drought, flood, war, etc.), maintain or enhance its capabilities and assets, while not undermining the natural resource base” Chambers (1992).
2.3 Theoretical Literature Review
Theories are formulated to explain, predict, and understand phenomena and, in many cases, to challenge and extend existing knowledge within the limits of critical bounding assumptions. Abend (2008). The theory should explain the relationship between the variables and should bring information of the research objectives and questions. (Turner, 2001).
2.3.1 Theoretical Framework

The theoretical framework is a summary of your theory regarding a particular problem that is developed through a review of previous research on the variables involved. It identifies a plan for investigation and interpretation of the findings. The theoretical framework involves a well-supported rationale and is organized in a manner that helps the reader understand and assess your perspective. The purpose is to demonstrate that the relationships you propose are not based on your personal instincts or guesses, but rather formed from facts obtained from authors of previous research, Creswell (2005). The theoretical framework of this study consists of three main components that function as a triad: the ecosystem, the institutions and Communities livelihoods.
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Figure 2. 2. Components of Sustainable Livelihood and Natural Resources
2.3.1.1 Ecosystem Management

Ecosystem management uses an ecosystem-based approach to resource management in order to address the myriad challenges that arise from fragmented landscapes and diverse management strategies. If this is well managed within the Mara River basin there will be balance between natural resources and livelihood. In our view, an ecosystem management approach has five key elements. 

i. Requires consideration of geographic areas defined by ecological boundaries and the perspectives provided by different spatial scales and longer time frames.

ii. Requires managers to take into account the complexity of natural processes and social systems and use that understanding to craft management approaches that take advantage of these processes rather than work against them.

iii. Incorporates explicit definition of biological and social goals at both the national and local scales and elevates maintenance and restoration of ecological sustainability and ecosystem integrity as important goals.

iv. Emphasizes collaborative decision making to deal with a landscape owned by many individuals and organizations with different values, interests and capabilities.

v. Uses a process of adaptive management to account for the uncertainty inherent in our understanding and the future, and employs a wide range of strategies and policy tools.

Natural resource management is at a crossroads. New scientific understanding, updated management strategies and better methods for interaction are needed to begin solving the most pressing natural resource issues EMI, (2014). The word ecosystem is used to refer to the integrated functioning of all biotic and abiotic components in the environment (e.g. soil, flora, fauna, climate etc.). An ecosystem management approach can help to solve these issues which include.
i. Ecological Concerns; 

This including loss of biological diversity, invasion by exotic species, fragmentation of habitat and landscapes, and decline of key ecosystem processes. These changes have resulted in declines of species, i.e the longleaf pine forest communities in the Southeastern United States.
ii. Economic Difficulties;

 Due to declines in the effectiveness of ecosystem services including loss of economic capacity in forestry, agriculture and fisheries; lowered resilience to catastrophic change caused by fire or other disturbances; and loss of aesthetic value due to land-use patterns such as urban sprawl.
iii. Ineffective Decision-Making Processes;

Including top-down approaches that restrict creative strategies and undermine support by affected parties; adversarial processes that have led to excessive conflict and impasses; and narrow regulatory strategies that have failed to induce needed changes in behavior.
iv. Social Concerns;

Including the disassociation of people from the land and from each other, this has frayed the basic fabric of civility that holds communities together.

2.3.1.2 Community Livelihood

Livelihoods in general refer to all human efforts to make a living in the cycle, the livelihoods influence the ecology (ecosystems) by collecting and using natural resources. In return, ecological fluctuations affect the availability of resources and thus the livelihoods. The way in which the livelihoods are performed is strongly influenced by institutions. These institutions are often partly shaped to maintain or enhance food security. There are also direct linkages between the ecology and institutions. Images of nature influence the way people perceive their place in nature, Van den Born (2001).

2.3.1.3 Government and Private Sectors (Institutions) 

Berkes & Folke (2003) describes that, many ‘traditional’ institutions have been shaped and influenced by ecological processes furthermore, many people in higher income countries feel a certain bond with the ecology that is expressed in for example nature recreation. The reason to depict these interactive components that influence each other is that these three components always come together in the actions of people. If conservation institutions build a wide range of strategic planning into conservation, and authentic involvement of different groups, this may lead to the sustainable livelihood of the Mara River basin.
2.4 Empirical Literature Review 

This section navigates different studies done which relate to this study. It was made by the comparison of other studies’ findings and recommendation in order to show the relevance to this study by obtaining gap.
2.4.1 Social Economic Activities of the Inhabitants of the Mara River Basin
The forest ecosystems provide firewood, timber, poles, fodder, medicines and habitats for wildlife, and subsequently tourism; the savannah ecosystems provides habitat for wildlife, and the MRB is an international tourism asset with one of the highest species diversity of large herbivores in the world; while the aquatic ecosystems provide both water for livelihoods, agriculture, and fisheries. Additionally, all the ecosystems provide critical ecosystem services like water catchments, mitigation of soil erosion, mitigation of climate change, water purification and storage, water recharge, sediment trapping and nutrient cycling. With all these attributes, the MRB is an important support to livelihoods, both in form of food and income. In this regard, the basin supports about 1.3 million persons. KNBS (2009).
2.4.1.1  Livestock

According to Yanda (2004) Mara communities continue to rely on livestock production and ownership predominantly cattle, goats and sheep to fulfill social as well as economic needs. Livestock sector is the second most important contributor to the region’s economy. It is estimated that 51% of total agricultural households in Mara region keep cattle and the size of herd per household ranges from 50 to 1000 cattle. Animals represent a bank stock, to be purchased when there is good harvest and sold during distress times in order to buy food. Cattle and donkeys are widely used for transportation of crops and other domestic goods and for ploughing. It is evident in that both Musoma and Tarime have high cattle population density both cattle and goats population has been increasing over time thus exert pressure on grazing land.

2.4.1.2 Agriculture
In Tanzania the agricultural sector contributed 48% of the country’s Gross Domestic Product (GDP) and about 65% of the total foreign exchange earnings in 2000 URT, (2000). In Tanzanian side the river flood plains dominate the downstream end of the basin. This section is characterized by high population density and has 20% of Tanzania’s livestock. The section is also characterized by small scale, mixed farming activities for maize, beans, and millet. The Masurura (or Mara) swamp, an extensive wetland, occupies the lower reaches of the river and extends to the Mara Bay which is the discharge point of the river into Lake Victoria. 
The expansive Masurura swamp strides the lowland flood plains before the river finally discharges into the Lake. The high population growth in the basin has resulted in significant agricultural expansion which has led to encroachment on fragile ecosystems, namely, clearing of protected forests, drainage of wetlands, and conversion of wildlife rangelands into agricultural farms. For example, by 2000, the rangelands for grazing livestock and/or wildlife reserves had reduced by 24% due to agricultural encroachment, and protected forests had declined by 23%, due to forest clearing for tea and/or timber harvests, Mati (2005).

2.4.1.3 Fishing

Fishing is a major socio-economic activity and source of food and livelihood for several communities in the basin, especially those adjacent to Lake Victoria in Musoma and Rorya districts. Most fishing occurs in Lake Victoria, the Mara Swamp and in stocked ponds and dams scattered around the basin. Most of the fish caught is either consumed locally, sold to fish processing plants, or sold in markets in neighboring districts. In Musoma, there are two fish factories processing Nile perch fillets that are packaged, frozen, and sold in regional and overseas markets. Many fishermen from both Musoma and Rorya derive most of their income from selling Nile perch to these fish processing plants. Fish consumption is higher in the Tanzanian part of the basin than the Kenyan part WREM (2008).
2.4.1.4  Mining Activities

Yanda (2004) describes that mining research conducted in the region has revealed that the region is rich in minerals, mainly gold, kaolin, limestone and gemstones. Currently, both artisanal and large-scale miners are operating in Mara River Basin (Buhemba in Musoma and Nyamongo in Tarime districts). Artisanal mining is operated in areas around the large-scale mining, though at a small scale and is operated illegally. Large-scale mining operations are conducted by Barrick North Mara Gold Mine in Nyamongo.
2.4.1.5  Beekeeping

Yanda (2004) states that, Bee-keeping is another potential source of income still not exploited to the maximum by the people in Mara Region. Beekeeping is practiced in traditional way, and it contributes very little to the nation’s total bee products. However, incomes from bee-keeping would provide an alternative source of income for Mara people who are always experiencing an increasingly low income resulting from decline in agricultural production, land scarcity and reduction in incomes from fishery activities. Mara Region is suitable for bee keeping and appropriate also for nursing about 45,000 bee colonies which are capable of producing 450 tons of honey and 30 tons of wax annually.

2.4.1.6 Tourisms
Tourism is one of the major economic sectors; The Mara ecosystem is a world famous wildlife sanctuary and contains the most diverse combination of grazing animals in the world. The incredible biodiversity, concentrations of wildlife and annual wildlife migrations in the savannah grasslands draw tourists from around the world. The annual animal migration is spectacular event in this renowned game park, offering a unique wildlife viewing experience. The ecosystem is characterized by resource competition between wildlife, livestock, and human communities WREM (2008)

2.5 Threats of the Mara River Basin 
Kimunya Mugo, (2010) emphasizes that, some of the general threats to biodiversity in both Kenya and Tanzania include human encroachment, habitat destruction, poaching, over-abstraction of resources, deforestation, pollution and introduction of invasive species and genetic materials. He continues to explain that, the main challenges identified in the management of protected areas include weaknesses in policy and regulatory mechanisms, inadequate institutional arrangements to foster effective collaboration and networking, inadequate financial resources, and declining earnings from the tourism sector. In addition, there are gaps in biodiversity research, information and data. There is also inadequate community participation in wildlife management. The NBSAPs of Kenya and Tanzania are founded on the CBD and provide, a Vision, Guiding Principles, Strategic objectives, Methodologies and Actions which can guide conservation of biodiversity in MRB. 

2.5.1 Human Encroachment 

USAID (2019) argued that, high sustained population growth leading to land conversion. The four districts (Tarime, Serengeti, Rorya and Musoma) that surround the Mara wetlands experienced rapid population growth over the past 15 years, averaging an annual growth rate of 2.5 percent, which translates to an increase of almost 28 percent between the 2002 and 2012 censuses. The Mara region as a whole more than doubled in population over the past 30 years, to an estimated current population of over 2 million. This growth in population taxes already scarce resources, which when coupled with a further push toward villagization, has led to the conversion of forest and wetlands to crop and pasture lands.
Current estimates suggest that more than 100 km2 of wetlands have been converted to agriculture. High levels of poverty and food insecurity. The most recent 2011/2012 Household Budget Survey estimated the poverty rate (poverty head count, below the basic needs poverty line) in the region at 26.2 percent, which is just below the national average of 27.5 percent. However, this does mark a decline in the poverty rate from 50 percent in 2000-2001. Food insecurity is particularly pronounced between January and April, when harvested stocks are generally depleted. LVBC & WWF-ESARPO (2010) the community lands around protected areas are also being increasingly converted to provide land for settlements, cultivation and grazing. The exploitation of biodiversity resources in the community lands has traditionally been minimal due to the low human population and partly due to the seasonal pattern of use by semi-nomadic pastoral tribes. However, with the adoption of new modes of life by the surrounding communities, these areas are now facing undue pressure. The biodiversity in these areas lacks adequate legal protection, and its utilization is often unplanned and uncontrolled. Beth A. McCartney, (2010). The population growth rate for Tanzanian districts was 2.5 percent as of 2002. Using the population numbers estimated for each study unit, a surface was generated to interpolate current populations throughout the basin, the upper and lower portions of the basin are the most densely populated with the tributary headwaters and protected areas being less populated. Population is critical when estimating potential expansion and development vulnerability. Deforestation is evident in the region surrounding the Masirori wetlands in Tanzania. In addition to land conversion, illegal settlements, poaching of timber products and logging.
2.5.2 Habitat Destruction 

In the Mara River Basin over the last 50 years have resulted in the opening of large forest plantations for the cultivation of seasonal crops, so natural perennial vegetation has been reduced Mati (2008). This situation has been accelerated by high immigration rates and a rapid population growth rate of about 7.5 % which was driven by high, reliable, well distributed rainfall and the fertile soils in the basin which was favorable for agriculture, livestock and wildlife activities. In the upper catchments resulted from clearing and conversion of forests and savannah grasslands into agricultural lands IUCN (2000) while grazing resources have decreased. Consequently land use change has caused land degradation, which impacts the river flows and the ecosystem as well Aboud (2002). 

2.5.3 Poaching 

The annual average decline of large herbivores in the Basin ranges from 1.7% to 8.1% for Thomson’s gazelle and buffalo, respectively Kaelo (2007). Poaching is partly responsible for the decline in biodiversity of the protected areas, as even subsistence hunting for bush meat can push certain species to extinction Alroy (2001). Hunting is allowed in game reserves in Tanzania but prohibited in Kenya. Hunting can have severe consequences on biodiversity if not well managed and controlled. Alternative options to hunting do exist, such as capturing animals to sell or provide to conservation institutions, and these options can be utilized in the case of local overpopulation of certain species of wildlife or instances of negative human-wildlife interactions. LVBC & WWF-ESARPO (2010).
2.5.4 Over-abstraction of Resources

The change in land use in the upper catchment has resulted in higher peak flows during the rains and lower flows during drought, Mati (2005). Abstraction levels for consumptive uses are often highest during the dry season, putting additional strain on the river ecosystem during these critical low flows. Both the Kenya Water Act (2002) and the Tanzania National Water Policy (2002) require protection of Reserve flows to provide for basic human need and to sustain ecosystems into the future GoK (2002); URT (2002). An Environmental Flow Assessment (EFA) was conducted in 2007 by WWF, with financial support from USAID-EA, to determine how much water is available in the river during different times of the year and how much is needed to maintain reserve flows. This information allows an estimate of the amount of water available for abstraction LVBC & WWF- ESARPO (2010). 

2.5.5 Deforestation 

In Mara River Basin According to Mutie (2006) land use change has been observed between 1973 and 2000 by a decrease in closed forests of 31% due to clearing of forests for timber, charcoal burning, settlement and tea plantation (which increased by 82%). Moreover, the rangeland which includes shrub land, grassland and savannah which was mostly used for livestock grazing and/or wildlife reserves has decreased by 35% due to an expansion of agriculture (which has increased by 55%) As more land is being opened for crop production; pastoralists are finding it increasingly difficult to support their families and are highly vulnerable to drought. 
For instance, in 2000, pastoralists lost 35% of their cattle due to drought Ottichilo (2001); Reid (2003). The locally driven degradation has increased the vulnerability of thousands of families who have no alternative income (Thompson, 2002). Consequently, due to land use change pastoral people living in the Mara ecosystem have less livestock per person than they did for the past 20 years and about half of them survive today on an income of less than USD 1 per day per person. Overgrazing on the river banks may lead to increased erosion and sedimentation, Obando (2006). So, if the trend of change in land use/cover continues like this, it is probable that the Mara will support very less wildlife and poorer pastoral people 20 years from now if more pressure continues on the system, Reid (2003). Mara wetland has experienced significant changes. For example, in 1960s torrential rains resulted floods which stayed for almost a year and deposited a large amount of fertile sediments, Flohn (1987). While in mid-1970s, resulted in increased high flows especially during the long rains months (April and May), and low flows (January to March). The local people made it clear that hippos used to swim certain sections of the river, but these days, the water can be only knee-high during the dry season, which forces the animals to migrate. All of these are due to land degradation upstream which has adversely affected the water resources of the Mara basin consequence it is turning into low economic growth, lost development opportunities, rural poverty and upstream-downstream conflicts in the Basin, Mati (2005).

2.5.6 Pollution 

WREM (2008) argues that, cultivation in steep slopes and river banks coupled with poor agricultural practices results into excessive soil erosion, water pollution and siltation of dams, water pans, swamps, and rivers. Air pollution as a result of dust from exposed and/or bare farms is also common. Erosion has led to reduced soil fertility and higher incidences of bare hills. The expansion and intensification of agriculture has resulted in increased use of agro-chemicals which are a major source of surface and groundwater pollution. The increasing irrigation water demands due to the thriving large-scale farms in several parts of the basin are also increasing the stress on the basin water resources. Larryohanlon (2018). Also insisted that, Water and sediment are the raw materials necessary to build up the wetland habitat and are vectors of nutrients feeding the ecosystem. When their natural equilibrium is broken, the habitat morphology is altered and the ecosystem health is likely jeopardized. Previous studies report an increment of sediment supply to the wetland due to increasing deforestation, farming and grazing activities along the basin. New river structures are planned and the river management will become an important challenge for the area. Mayo (2013) commented that, Mara River wetland receives about 0.70 ~ 1.56 mg/L of nitrogen, which is largely contributed by organic nitrogen (63.6%) and nitrates (29.1%). The wetland removes about 28.8% of the nitrogen it receives within 36 h of water retention in it. The wetland removes about 75 tons of nitrogen annually, which is equivalent to 3.67 kg/ha/year. It is estimated that about 0.38 g of nitrogen is trapped in each kg of dry sediments and about 67.9 g/m2 is trapped in plant biomass. It can be concluded that Mara River wetland is effectively protecting Lake Victoria by reducing nitrogen load entering the lake. Francesco Bregolia (2018) Observed that, the meandering river approaches the wetland and forms a delta where the suspended sediments are quickly settled. 
The delta has around 30 km of main stream length. Between the delta and the Lake Victoria the river flows through a wide papyrus swamp. The lower part of the swamp is highly dominated by the Lake Victoria level. According to the measurement the wetland removes nearly the 90% of the total river suspended sediments. Particularly, cultivation and grazing are quickly expanding in the floodplains and are inducing losses in riparian and wetland vegetation. These practices likely modify also the river morphology and should be taken into account to preserve the habitat. Pearce (1989) observed that ecological integrity is maintained when the productivity, stability and resilience of systems are sustained; this means that when a system is ecologically healthy it has the capacity to perform all essential ecological processes, including ecosystem services important to humans. An indicator of ecological integrity is the degree to which the ecosystem has been altered from its natural state, Ramsar (1993). The Ramsar convention describes ecological integrity as the sum of the wetland’s functions, products, and attributes that are derived from the individual biological, chemical, and physical components of the ecosystem and their interactions; Ramsar (1993). Changes in ecological character occur when the biological and physical components, and the interactions between them, are enhanced or diminished as a result of both human and natural processes. Based on the initial water quality assessment within the Mara basin EFA (2009), the water quality within the Mara was described to be good and no parameters exceeded national or international water quality standards. However, several potential threats to water quality were noticed and this varied from the high human population growth rates, deforestation, potentially unsustainable agricultural expansion and irrigation to untreated wastewater release, and uncontrolled water abstractions. The risk of excess fertilizers, pesticides and herbicides from agricultural run-off is equally obvious and incidences of eutrophication from increased inputs of nitrogen and phosphorous are expected.
2.6 Policy Review
2.6.1 Policy

Policy is defined as “a guide for action with specific objectives” or “a statement of intention” according to Warioba & Gibai (2003). A set of ideas or a plan of what to do in particular situations that has been agreed to officially by a group of people, a business organization, a government, or a political party.
Table 2.1. Reviewed Policy and their Functions
	Sn
	Policies
	Function

	1. 
	National Water Policy 2002 (NAWAPO)
	To develop a comprehensive framework for sustainable development and management of the Nation’s water resources, in which an effective legal and institutional framework for its implementation will be put in place. 

	2. 
	National Land policy 1997 (NLP), 
	The overall aim of the National Land Policy is to promote and ensure a secure land tenure system, to encourage the optimal use of land resources, and to facilitate broad-based social and economic development without upsetting or endangering the ecological balance of the environment. The major theme of the policy is the conversion of land into an economic asset to which all citizens should have equal access. 

	3. 
	Agriculture and Livestock Policy 1997 (ALP), 
	The ultimate goal is the improvement of the wellbeing of the people whose principal occupation and way of life is based on agriculture. Most of these people are smallholder and livestock keepers, who do not produce surplus. Therefore, the focus of this policy is to commercialize agriculture so as to increase income levels.

	4. 
	National Forestry Policy (1998)
	Details principles for effective forest area management, conservation of forest biodiversity, water catchments and soil fertility, and enhancing national capacity to manage and develop the forest sector in collaboration with other stakeholders. The policy provides the foundation, together with the Forest Act (2002), for Participatory Forest Management, in which forests are managed through village land forest reserves, individual, group and community forests.

	5. 
	 National Environmental Policy 1997 (NEP)
	The environmental objective in the Water, Sewerage and Sanitation sector is to support the overall national objective providing clean and safe drinking water to within easy to reach, to satisfy other water needs, to protect water sources and to prevent environmental pollution. 

	6. 
	The Wildlife Policy of Tanzania 2007 (WPT)
	Overseeing its administration and coordinating the development of the wildlife sector in Tanzania. The vision of the wildlife sector for the next twenty (20) years conforms to the Development Vision 2025 for Tanzania on environmental sustainability and socio-economic transformation. 


2.6.2 Policy Implementations

Impacts on livelihoods of the rural communities are unclear due to institutional complexities and other political and social factors. Relevant water and natural resource management policies In the Mara River Basin has been used to ensure that the communities are well guided toward the management of the Mara River ecosystems. Governmental organizations and NGOs operating within the basin have been enforced to ensure that the management of natural resources is done and that the communities around are aware on the policies as well. USAD (2019) describes that, the Lake Victoria Basin Water Board (LVBWB) oversees water management in the region, including the Mara River and Wetlands. Under the LVBWB is a catchment committee for the wider Mara River Basin, which consists of 14 WUAs.  The World wide Fund for Nature (WWF) has played a large role in the basin over the past 15 years, and both WUAs were formed in 2013 with the following roles and responsibilities following stipulated policies that govern natural resource management; 
a)   Managing sources of water and conserving the environment: The WUA manages water sources by establishing laws and has the power to fine offenders.
b) Solving conflicts over water use: Village committees and village offices resolve conflicts, with more complicated or intractable conflicts referred to the courts. Common sources of conflict are: - Lack of awareness of environmental conservation measures, Lack of awareness of the existence of laws that govern the use of water sources. Illegal logging for domestic and business purposes along water sources, drowning of cattle in water sources used for domestic purposes 
c) Collecting fees: The WUA collects fees from villages on behalf of the LVBWB. These fees are used to renovate water infrastructure. 
d) Educating the community: The WUA delivers educational messages to its members on topics such as the benefits of and methods for conserving water sources (e.g., planting trees) and proper livestock grazing. 
e) Designing and implementing projects: The WUA has worked with a number of international nongovernmental organizations (NGOs) (e.g., WWF, Birdlife International) to design and implement projects that improve water sources, such as a beekeeping project sponsored by WWF and community tree-planting events.

2.7 Policy Gaps
Toward implementation of the policies the communities and different forums held in the basin have revealed out that there are still huge gaps in the governing policies toward natural resources management. (Proceedings of a Pan-African Stakeholder Policy, 2008) revealed the following policies gaps:
Language and cultural differences including differences in terminologies of integrated water resources management (IWRM) and integrated management (IM) across countries and disciplines and differences in culture between communities sharing a river basin. Political instability and lack of political will to implement integrated trans-boundary river management policies. Existing bilateral agreements and political structures that may exclude other countries within the basin. Bilateral mistrust between governments, local communities and concerned stakeholders. Conflicts of interest amongst key stakeholders: existing ministries and responsible institutions, local communities, donor agencies, research scientists, existing opportunities, etc. Lack of harmonized policies leading to conflicts in implementation and cross sectorial competition, e.g. between land, water, wildlife, agriculture, forestry and environment ministries, associated research institutions, NGO, etc. National sovereignty and confidentiality issues in reaching bilateral agreements between neighboring states. Lack of adequate information, scientific data and technical skills required for decision making. Lack of defined roles of associated ministries and responsible authorities. Unwillingness to change fuelled by academic controversies regarding the efficacy of IWRM. Lack of appropriate governance and institutional structures. Economic trade-offs between short term and longterm economic benefits from the ecosystem, and Lack of community participation in decision making, etc.
2.8 Research Gap

Most literatures reviewed shows that many studies conducted to understand water quality, fauna and flora, how to manage the Basin through Integrated Water Resource Management, but still the Basin faces major threats, (pollutions, soil erosions, deforestation, unsustainable utilization of wetlands, degradation of river banks, Uncontrolled mining and quarrying, unsuitable farming methods, degradation of rangelands from overgrazing, Water related diseases and HIV/AIDS. However, with all these studies conducted, there is still a gap toward understanding how to balance between livelihood and natural rec resources within the Basin, therefore this study was to asses Impacts of community livelihood strategies on natural resources management a case of agro-pastoralists in the lower Mara river basin. 
2.9 Conceptual Framework 

It is the ‘blueprint’ or guide for a research Grant & Osanloo (2014). It is a framework based on an existing theory in a ﬁeld of inquiry that is related and/or reﬂects the hypothesis of a study. It is a blueprint that is often ‘borrowed’ by the researcher to build his/her own house or research inquiry. Bellow , is a conception framework which shows how the communities livelihood activities which are carried out at the Lower Mara River Basin override the existing natural resources these includes, increased rural settlements, poor Small scale farming, Tourism (SENAPA), Livestock keeping (Pastoralism), Mining (small/large scale), Fishing (small scale, mainly in the Mara wetland, which followed with poor ecosystems management and poor Government and private sectors interventions which all results into major threats that lead to unsustainable livelihoods and natural resources.
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Figure 2.3. Interrelation between the Impacts of Agro Pastoralism and Natural Resource
CHAPTER THREE
3.0 RESEARCH METHODOLOGY
This chapter presents the design, methodology and techniques used in the study. Specifically, it focuses on the research design, population, and sample size, sampling techniques, methods used in data processing and analysis and presentation of the findings.
3.1 Description of the Study Area
3.1.1  Geographical Location

The lower Mara River Basin is about 4,812.5 km2, (35%) from the Tanzanian border to the mouth of Lake Victoria where the Mara River pours its water to the Lake Victoria. Lower Mara river basin is part of the Mara River Basin located in Tanzania side in the Mara Region covering districts of Butiama, Tarime, Serengeti and Musoma which form part of the Mara river basin of which about 65% is located in Kenya and 35% in Tanzanian side. The basin is one of the important basins in Africa as it supports several small rivers that join the Mara River from various areas within the basin. The river is a chain of life as it pours its water directly to the Lake Victoria where the lake Victoria Basin supports life of more than 3 million people in Tanzania, Kenya, Uganda and Rwanda. The water then drops into the Mediterranean sea through Nile River that drains from Lake Victoria; this shows how important the River is to human development and for future life of the communities and biodiversity in Africa. Yanda (2004).
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Figure 3.1: Map of Mara River Basin 
Source: WWF
3.1.2 Climate and Soils

The Lower Mara region is divided into three major climatic zones. The first zone falls within the MRB is the northern zone (highland area) which mainly covers Tarime and part of Serengeti districts. This zone receives an average rainfall of between 1250 and 2000mm per year. It has two rain seasons; a short one which starts from September up to January, and a long rain season starting from February to June. The second central zone it covers much of Musoma district and eastern parts of Serengeti. The area receives between 900 and 1300mm of rainfall per year. The thirds zone is lowland zone and this includes much part of the Bunda district which does not fall in the MRB. The region’s soils have been formed by weathering of granite rocks resulting into a wide range of soil types. Generally, soils vary from coarse light textured to red sandy soils. Other soil inclusions include light sandy loams, grey clays particularly in the valley bottoms and in wetlands and black calcareous soils referred to as mbuga soils. The laterare located in the lower part of the basin and are naturally very fertile. Yanda (2004)
3.1.3 Topography and Drainage

Lower Mara Region is generally lying between the low granite hills rising at about 100 m above the gently sloping foothills, which lead down to rather narrow flooded areas of Musoma point, and Makoko foothills. Other parts of the region are the areas in which plateau surface is broken up by long narrow hill ranges, which rise above rather flat low lands. There are several hills, which are within the region’s area. These are the Ryamakongo hills, which rise up to 1259 m.s.l, Kibayo hills 1254 m.a.s.l, and Nyabisonga hills. Generally, the topography of the region is undulating to rolling with wide valleys and Occasional steep sided hills. The valleys drain into the Mara river system. Yanda (2004)
3.2 Research Design

Kothari (1990) defines research design as the conceptual structure within which research is conducted. According to him it constitutes the blue print for the collection, measurement and analysis of data. Therefore, the research problem and objective of the study are the main determinants of the kind of research design to be applied for this particular study.  This study has employed both quantitative and qualitative data. Qualitative research designs enabled researchers to give a complete, detailed description of observed phenomenon, while quantitative research designs enabled to construct statistical models in an attempt to explain what is observed. Quantitative research approach provided comparisons and statistical aggregation of data. 

3.3 Study Population 

Study population can be defined as a group of study units which the researcher is interested in gathering the information from, as well as drawing conclusions on Crowl (1993). The study conducted at the Mara Swamp area which has a total of 26 villages surrounding the Mara Swamp and Wetland with a total of human population of more than 78,525 according to the projection census for 2008 to 2012 (source: Regional Statistical Office, Musoma, October,2009). The focus study area was Buswahili ward that comprised of 4 villages at Kiaga division In Musoma District with a population of 12,102 people. 
3.4 Sample Size 

The sample size of the study was 122 respondents selected from a sample frame of 12,102 population of people at for Buswahili ward that comprised of 4 villages at Kiaga division In Musoma District.

Table 3.1 : Sample Size of Respondents
	S/N
	VillageS
	ME
	KE
	Population
	Sampled 

	1
	Buswahili
	1,219
	1,325
	2,544
	21

	2
	Kongoto
	901
	883
	1,784
	24

	3
	Wegero
	2,038
	2,156
	4,194
	42

	4
	Baranga
	1,667
	1,913
	3,580
	35

	Total 
	12,102
	122


Source: Field Survey Data (2020).
3.5 Sampling Techniques 

Two types of sampling techniques involved in the study are and these are purposive sampling and random sampling. 
3.5.1 Purposive Sampling 

In this study 4 villages from Busawahili ward were purposely sampled from a sample frame of 26 villages, the rationale for selecting them purposively based on the fact that these villages and wards are close to the river banks and other water resources and hence the communities are involved directly with natural resources within the basin.

3.5.2 Simple Random Sampling 

This technique is used in order to avoid biasness of responses in order to ensure that each individual is chosen entirely by chance and each member of the population has an equal chance of being included in the sample. In this study 122 pastoralists were randomly sampled from 4 villages with a population of 12,102 at Buswahili ward for the interview to represent the entire population.

3.6 Sources of Data
3.6.1 Field (Primary) Data 

This study has used primary data, captured from field observation, focus group discussions and from closed and open-ended questionnaires which administered to 122 various respondents.

3.6.2 Secondary Data

Secondary data collected from various Books, Journals, and Research papers, Websites, Articles and Newspapers are involved. Both published and unpublished data. 
a)    Published data collected from various publications of the Central and local governments (e.g. census reports, annual reports, statistical statement), various publications of foreign governments and  of international bodies and their subsidiary organizations (e.g. UNO, IMF, WB, ILO, WHO, etc.), various research reports prepared by research scholars, universities, economists, etc., in different fields, books of various authors, magazines, and newspapers, historical documents and other sources of published information are cited.
b)   The unpublished data collected from many sources found in diaries, letters, unpublished biographies and autobiographies, documentaries and also from scholars and research workers.

3.7 Data Collection Methodology 
Under this study, Qualitative and quantitative approaches employed. Tools used for collecting both qualitative and quantitative data include: structured and semi structured interviews, Focus group discussion and field observations. The use of different combination of methods in data collection is due to the fact that, there is diverse information that is required to be collected to achieve the objective of the study. Data collection for this study was of two forms, primary and secondary data collection.
3.7.1 Primary Data Collection Tools
3.7.1.1 Questionnaires 

In this study, closed ended questions was used in the form of multiple choices and respondents were asked to put a number against the answer of their selection, while for open ended questions, the respondents were required to fill in the empty spaces so as to give their recommendations, feelings, opinions and experiences from pastoralism.

3.7.1.2 Interview

In this study interview were mainly conducted, enumerators were trained to carry out interviews and this was well done to the pastoralist, this helped them get face to face meeting with respondent and also see their feelings on questions they responded to. 
3.7.1.3 Focus Group Discussion 

7 focus group discussion conducted with an average of 10 participants (6 for Butiama and 1 Serengeti) each of these were mainly for water users associations that share similar characteristics or common interests and they were guided by a facilitator, The purpose of employing this technique in the study was is to draw upon respondent’s attitude, feelings, experience and reactions in a way which would not be feasible using other techniques.
3.7.1.4 Observation 

Observation method was conducted to understand the physical environment of the communities in the Lower Mara Basin including their culture (the way they live in relationship to the environment), in an interview method, the participants were becoming conscious of their responses being monitored and therefore some were not giving true answers and hence observation made to give researcher a glimpse of the environment in relation to research.
3.7.2  Secondary Data Collection
3.7.2.1 Documents Review
The secondary data provides an initial overview of the study area and yield general information on the resource base, land use, problems, opportunities and past experiences in natural resource management and conservation in the study area, secondary sources used not only for the background informing, but also reviewing what has already been said or written about the topic. Francis Mulwa, (2008). Various documents had been studied including reports and publications from Water users associations, Ministry of water and Irrigation, Mara Region reports, Mara river basin reports from NGOs like WWF, EAC and Government institutions i.e. LVBWO.

3.8 Data Processing and Analysis

Both quantitative and qualitative methods of data analysis were employed as explained in the following sub-sections. 

3.8.1 Quantitative Data Analysis
Quantitative data collected through questionnaire survey were analyzed using SPSS computer program to determine descriptive statistics, which included frequencies, percentages and minimum and maximum values of individual variables.

3.8.2 Qualitative Data Analysis 
Qualitative data collected through focus group discussions (FGDs) were analyzed on the spot by noting similarities and differences in arguments given by individual members of groups, and overall consensuses of groups. They were also analyzed by quoting striking statements and drawing inferences from them. Qualitative data collected through key informant interviews were analyzed by finding how they were different and similar to information given by focus group discussants and by respondents to the questionnaires. In both cases thorough observation was done by the researcher to establish relationships between the data collected and the real situation on the ground.

CHAPTER FOUR 
4.0 FINDINGS AND DISCUSSION

4.1 Introduction

This chapter presents analysis of the findings and discussion of the results obtained from the study, which intend to assess the impacts of community livelihood strategies on natural resources management, a case of agro-pastoralists in the lower Mara River basin. The chapter shows description of the demographic variables used in the study, provides the findings as per specific objective and the discussion of the findings.

4.2 Findings
4.2.1 Social Demographic and Economic Characteristics
A total of 122 respondents were interviewed among them were ward leaders and Districts officers, 3 NGOs operating in Mara region and 7 Water Users’ Associations (WUAs). Out of all agro-pastoralists, 93.4% were head of their households and 6.6% were non head of their families, highly percentage of agro-pastoralists (38.2%) were within the age of 38 to 50 years, this was the age category  which was very active to participate in various livelihood activities and also in conservation of natural resources, this was also confirmed by Shackleton & Shackleton (2004) who remarked that age affects the type and amount of resources utilized, and it also affects the household’s labor supply, which in turn affects natural resource use and its control over labor and its products and access to natural resources (65.8%). Of the majority of respondents were males as compared with (34.2%) of female’s respondents. Also, it was observed that, 90.9% of the respondents were married and therefore this implies that there was an increase in population in the study area. Almost 86% of respondents can read and write and therefore this indicated that the communities can be well trained on conservation issues. The study also shown that, a higher number of respondents (81.6%) attained primary school education as this argued by Kalineza (2000) that knowledgeable farmers expected to adopt new techniques quicker as compared to their counterpart. Almost 95% were farmers and most of respondents (78.9%) lived for more than 10 years in their present locality as shown in Table 4.1 below and this implied that, it was difficult to remove them out of the basin rather train them to live humbly with environment.  

Table 4.1: Social Demographic and Economic Characteristics of  Respondents
	Variables
	N
	%

	Are you the household head
	
	

	Yes
	71
	93.4

	No
	5
	6.6

	Total
	76
	100

	Age of respondents
	
	

	18-37
	19
	25

	38-50
	29
	38.2

	51-60
	20
	26.3

	61-70
	7
	9.2

	70 >
	1
	1.3

	Total
	76
	100

	Sex of respondents
	
	

	Female
	26
	34.2

	Male
	50
	65.8

	Total 
	76
	100

	Marital status of respondents
	
	

	Divorced
	3
	3.9

	Married
	69
	90.9

	Single
	1
	1.3

	Widow or widower
	3
	3.9

	Total
	76
	100

	Level of literacy
	
	

	Can-not read and write
	11
	14.5

	Can read and write
	65
	85.5

	Total
	76
	100

	Education levels
	
	

	Never gone to school
	4
	5.3

	Primary school
	62
	81.6

	Secondary school A-level
	1
	1.3

	Secondary school O-level
	9
	11.8

	Total
	76
	100

	Source of livelihood and employment status
	
	

	Farming
	72
	94.7

	Crops sales
	65
	85.5

	Livestock sales.
	42
	55.3

	Livestock keeper
	42
	55.3

	Entrepreneur
	18
	23.7

	Casual work
	9
	11.8

	Rental of farms.
	7
	9.2

	Fish sales
	4
	5.3

	Government employee
	3
	3.9

	Mining
	2
	2.6

	Fisherman
	2
	2.6

	Forestry products
	1
	1.3

	Number of years you live in this locality
	
	

	˂5 years
	3
	3.9

	5 to 10 years
	13
	17.1

	Above ten years
	60
	78.9

	Total
	122
	100


Source: Field Survey Data (2020).
4.2.2 Farming Activities

Table 4.2a below shown that, majority (98.7%) among farmers in studied area were grown maize, 85.5% sorghum, 56.6% finger millet and 23.7% grown cotton while the least produced crops in surveyed population were bananas by only 1.3% and tobacco by 1.3%. This is also revealed by Chin Ong & Joseph Sang (2007) who said that, In Tanzania, major crops in the four study sites were: maize, cassava, sorghum, millet and sweet potatoes, Maize was a major crop in almost all of the visited sites. 
It occupied the largest share of farm land in all sites except in Ryamisanga village where it was the second ranking crop and therefore this indicates that more land was demanded for expanding farming activities which lead to deforestation and even cultivation along the river banks, this is also relieved by  Fernanda Zermoglio (2009) confirms that, As a result of population growth and development, significant tracts of forest and grassland have been converted for agriculture, livestock grazing and human settlements. The loss of forest has led to soil erosion and high sediment loads, impacting water availability and quality in the Mara River, as well as groundwater infiltration. The expansion of grazing land has similarly led to increased erosion and pollution. 
Table 4.2 (a) Farming Activities in Surveyed Population
	Crops
	Yes
	No

	
	fréquence 
	%
	fréquence 
	%

	Maize
	75
	98.7
	1
	1.3

	Sorghum
	65
	85.5
	11
	14.5

	Finger millet
	43
	56.6
	33
	43.4

	Coffee
	11
	14.5
	65
	85.5

	Cotton
	18
	23.7
	58
	76.3

	Tobacco
	1
	1.3
	75
	98.7

	Sunflowers
	16
	21.1
	60
	78.9

	Ground nuts.
	15
	19.7
	61
	80.3

	Cassava
	15
	19.7
	61
	80.3

	Sweet Potatoes
	14
	18.4
	62
	81.6

	Banana
	1
	1.3
	75
	98.7


Source: Field Survey Data (2020).
About 44% of respondents were cultivating on more than 5 acreage and 61.8% were cultivating in different portion of land as from 2000 to date, also, it was observed that most of farmers (86.8%) put animals into farms to feed on crops residuals as means of farm preparation prior to cultivation and 36.8% were burning crops residuals as a means of land preparation prior to cultivation, these methods of land preparations were not conducive as they leave farms with bare soil which is easily eroded and also compaction of soil due to grazing animals and hence the soil loses ground cover, this is also reported by Georgakakos (2008), who commented that, the Mara river basin experiencing extensive degradation resulting from soil erosion due to unsustainable land use management and farming practices; encroachment of fragile ecosystems (e.g., wetlands, forests, etc.) in search of new farming land; and siltation of water courses and water storage facilities due to increased sediment loads; among others. With this study, it also revealed that, 57.9% of the respondents practiced mixed farming, followed by organic farming by 34.2% and 19.7% of respondents practiced shifting cultivation. Other observed farming methods in study area were nomadic pastoralism by 10.5% and agro forestry by 9.2% as shown in Table 4.2b below.

Table 4.2 (b) Farming Activities in Surveyed Population
	         Variables
	Frequency 
	%

	Acres cultivated
	
	

	˂3 acres
	28
	36.7

	3 to 5 acres
	15
	19.7

	More than 5 acres
	33
	43.6

	Having or cultivating the same portion of land since 2000
	
	

	No
	47
	61.8

	Yes
	29
	38.2

	Farm preparation prior to cultivation
	
	

	Burning crop residuals
	28
	36.8

	Collects crops residuals as animal feed
	23
	30.3

	Put animals into farms to feed on crops residuals
	66
	86.8

	Farming method practiced
	
	

	Mixed farming
	44
	57.9

	Nomadic pastoralism
	8
	10.5

	Shifting cultivation
	15
	19.7

	Organic farming
	26
	34.2

	Agro forestry
	7
	9.2


Source: Field Survey Data (2020).
Table 4.2c below shown, 98.7% of respondents in surveyed area used draught animals, 75% hand hoe methods during farming activities. Also, majority of farmers (89.5%) depends on rainfall as source of water for farming activities and only 10.5% use irrigation water , which indicates that, most farming activities were depending on rainfalls , this was also revealed by Fernanda Zermoglio (2009) when he concluded that ,the vast majority of crops (as high as 98 percent in some areas) in the MRB were rainfed, making farmers in the area completely dependent on traditional rainy seasons and vulnerable to any changes in rainfall patterns. The mainly source of water for irrigation was protected well (6.6%) of surveyed population. Only vegetable crops produced by farmers who were using irrigation water (10.5%). Lack of arable land for crop cultivation (65.8%) and scarcity of rainfall (65.8%) were the main challenges facing farming activities in the locality. 
Other challenges were Soil compaction due to over grazing in farms (53.9%), Lack of water for irrigation (34.2%), Farming in wetlands and other water sources (23.7%), Farming in steep slopes (22.4%) and mono-cropping (6.6%). Also, it was observed that deforestation to get more farms 56.6% and Poor water quality (Pollution) 43.4% were the most impact of farming within basin on natural resources (land, water, forestry and fisheries) others were; Land degradation due to mono-cropping 36.8%, drying of wetlands and other water sources due to cultivation around water sources 30.3%, Poor soil fertility due mono-cropping 38.2%. The possible ways to mitigate the impact of farming within the basin were to encourage agro forestry practices 55.3%, develop village land use plans and by laws on river bank use 43.4%, train communities on better agronomic practices 47.4% and Introduce alternative sources of income 27.6%.

Table 4.2 (c) Farming Activities in Surveyed Population
	Variables.
	Frequency 
	%

	Methods/tool used.
	
	

	Tractors
	6
	7.9

	Hand hoe
	57
	75

	Draught animals
	75
	98.7

	Water source for farming activities
	
	

	Depend on rains
	68
	89.5

	Use irrigation water
	8
	10.5

	Source of water for irrigation
	
	

	Protected well
	5
	6.6

	Both protected and unprotected well
	1
	1.3

	Tap
	1
	1.3

	Spring and unprotected well
	1
	1.3

	Do not use irrigation water
	68
	89.5

	Mainly crops irrigated
	
	

	Vegetables
	8
	10.5

	None
	68
	89.5

	Challenges facing farming activities in locality
	
	

	Lack of farms.
	50
	65.8

	Scarcity of rains
	50
	65.8

	Soil compaction due to over grazing in farms
	41
	53.9

	Lack of water for irrigation
	26
	34.2

	Farming in wetlands and other water sources
	18
	23.7

	Farming in steep slopes
	17
	22.4

	Mono-cropping
	5
	6.6

	Impact of farming within basin on natural resources (land, water, forestry and fisheries)
	
	

	Deforestation to get more farms
	43
	56.6

	Land degradation due to mono-cropping
	28
	36.8

	Drying of wetlands and other water sources due to cultivation around water sources
	23
	30.3

	River and water sources siltation
	28
	36.8

	Poor soil fertility due mono-cropping
	29
	38.2

	River bank erosion.
	23
	30.3

	Poor water quality (Pollution)
	33
	43.4

	Mitigation for combating farming impacts
	
	

	Encourage agro forestry practices
	42
	55.3

	Develop village land use plans and by laws on river bank use
	33
	43.4

	Train communities on better agronomic practices
	36
	47.4

	Introduce alternative sources of income
	21
	27.6


Source: Field Survey Data (2020).

4.2.3  Livestock Keeping Activities
Table 4.3 below shows that, the majority of the respondents in surveyed population were keeping livestock 97% and the mainly livestock kept were poultry 84.2% followed by cattle by 81.6%. Sheep by 60.1%, goats by 57.9% and donkey by 10.5%. It observed that, majority of livestock kept were increasing yearly 65.8% in surveyed area and this indicates that the livestock was the major economic activities and source of income that supports communities livelihood in the basin, it used as dowry, sold to provide the household with cash, can be used for farming, this is also supported with the study done by Georgakakos (2008) who said, besides income generated through the sale of livestock and livestock products such as meat, milk, ghee and hides, livestock also provide animal traction power for land tilling and farm-yard manure. Among several communities in the basin, livestock were also associated with some intrinsic cultural and social values. Cattle, for instance, were associated with prestige and respect on the part of the owners. Cattle were also used as dowry and marriages were respected and valued depending on the number of animals paid as dowry. The major livestock types observed in the basin includes cattle, goats, sheep, and poultry. 

Table 4.3: Livestock Keeping in Surveyed Population
	Variables
	Frequency
	%

	Keep any livestock
	
	

	Yes
	74
	97.4

	No
	2
	2.6

	Animal mainly kept
	
	

	Cattle
	62
	81.6

	Poultry
	64
	84.2

	Sheep
	46
	60.5

	Goats
	44
	57.9

	Donkey
	8
	10.5

	Livestock increasing year to year
	
	

	Yes
	50
	65.8

	No
	24
	31.6

	Not applicable
	2
	2.6


Source: Field Survey Data (2020).

Table 4.4 below revealed that most of livestock keeping method employed in surveyed population were using a free range system of cattle rearing (71.1%) followed with uses of paddocks method (21.1%) and zero grazing which is 5.2%. free range is the mostly used methods in the basin.  The mainly source of water were uses water troughs at home for animals to drink (67.1%) and (46.1%) other respondents commented that they take animal directly to the Mara river to drink water. The study has similarities as Aris P. Georgakakos, 2008) commended that, 90% of the livestock is raised by small holders and pastoralists in a mixed farming and free-range system, respectively. Livestock depend on the Mara River for drinking water and pasture production. 60% of the total livestock population was found in areas adjacent to the Mara ecosystem. This high concentration of livestock within the basin ecosystem has intensified competition for forage within protected areas. High livestock concentrations near watering points and feeding places have destroyed vegetation and exposed the soil to excessive erosion. The lack of water for livestock observed as the common problem in many villages. Livestock in the basin being a prone to persistent tick-borne diseases. Though there were several livestock dipping facilities in the basin, most of them were either poorly maintained or non-functional.

Table 4.4: Methods of Keeping Livestock and mainly Source of Water for Livestock in Surveyed Area
	Variables
	Frequency 
	%

	Method of keeping livestock
	
	

	Zero grazing
	4
	5.2

	Paddocks
	16
	21.1

	Free range
	54
	71.1

	Not applicable
	2
	2.6

	Source of water for livestock
	
	

	Animals are taken direct to river Mara
	35
	46.1

	Water troughs
	51
	67.1


Source: Field Survey Data (2020).
Almost two-third (65.8%) of respondents in surveyed area revealed that, livestock were the threats to water sources and the mainly challenges facing livestock sector in an area were lack of grazing area due to degradation of grazing forest/areas (75%), an increase of human population (64.5%), an increase of total number of livestock in area (61.8%) and drying of wetland and other water sources (60.5%) as shown in Table 4.5 below. The study was in line with Joep Van Mierlo, (2010) who states that, food insecurity vs. demographic growth. Environmental damage, land tenure and access rights, Conflict and Disease outbreaks were among the challenges facing livestock keepers. 

Table 4.5. Livestock Threats and Challenges facing the Sector in Surveyed Area
	Variables
	Frequency
	%

	Were livestock threat to water resources
	
	

	Yes
	50
	65.8

	No
	24
	31.6

	Not applicable
	2
	2.6

	Challenges facing livestock keeping
	
	

	Lack of grazing area due to degradation of grazing forest/areas
	57
	75

	Drying of wetland and other water sources
	46
	60.5

	Increased human population
	49
	64.5

	Increased livestock
	47
	61.8

	Livestock diseases
	7
	9.2


Source: Field Survey Data (2020).
Table 4.6 below revealed that, Soil compaction and fertility loss due to over grazing in farms and drying of wetland and other water sources due to overgrazing were the mainly impacts of livestock keeping in surveyed area as reported by (63.2%) of respondents. Other reported impacts in study area were River bank erosion and siltation due to grazing along river bank (59.2%), loss of species of ecological significance due to uncontrolled fire in clearing grazing sites (46.1%) and loss of carbon and global warming due to overgrazing (30.3%). The mainly possible ways of mitigating impacts of livestock keeping in area were to encourage agro-forestry practices and development of land use plans (57.9%). Also, education on better livestock keeping methodologies (55.3%) and introduction of alternative sources of income (32.9%).

Table 4.6: Impacts of Livestock Keeping and Possible ways of Mitigation
	Variables
	Frequency
	%

	Impacts of livestock keeping on natural resources (land, water, forestry and fisheries)
	
	

	Drying of wetland and other water sources due to overgrazing
	48
	63.2

	Loss of species of ecological significance due to uncontrolled fire in clearing grazing sites
	35
	46.1

	River bank erosion and siltation due to grazing along river bank
	45
	59.2

	Soil compaction and fertility loss due to over grazing in farms
	48
	63.2

	Loss of carbon and global warming due to overgrazing
	23
	30.3

	Mitigations on the impact of livestock keeping on natural resources in the Mara river basin
	
	

	Encourage agro-forestry practices
	44
	57.9

	Develop village land use plans
	44
	57.9

	Education on better livestock keeping methodologies
	42
	55.3

	Introduce alternative sources of income
	25
	32.9


Source: Field Survey Data (2020).
4.2.4 Agro pastoralism and Fishing 

Only 13.2% of respondents were dealing with fishing activities and the majority of these groups of people were fishing at Mara swamp (70%) and Mara River (50%) but only 10% of those who deals with fishing activity were fishing at their own fish ponds. The most species fished by the communities were tilapia confirmed by (30%) of respondents, Catfish (30%) and Marbled lung fish (30%) were the most fish reported by respondents who deals with fishing activities, others species were sardines (10%) and Muddy fish (10%) as shown in Table 4.7a below.  
The study revealed that very few people were dealing with fishing activities and this was due to the fact that fish have declined and very few species remained in the basin as reported in the study done by Deonatus B.R. Chitamwebwa (2007) who also explained that, In the Mara Swamp the most important fish being caught there is the lungfish exploited with long lines bearing hooks of sizes 7 to 10. Note that the bigger the number, the smaller the hook size! A visit to Kyagata- the largest livestock market in the area- revealed that the lungfish dominated all other fresh fish being sold there and mainly was caught from the Mara Swamp.
Table 4.7 (a) Fishing Activities in Surveyed Locality
	Variables
	Number 
	%

	Are you dealing with fishing activities
	
	

	No
	66
	86.8

	Yes
	10
	13.2

	Fishing area
	Number 
	%

	At Mara swampy
	7
	70

	At Mara river
	5
	50

	At fish pond
	1
	10

	Type of fish caught
	Number 
	%

	Tilapia
	3
	30

	Cat fish
	3
	30

	Lung fish
	3
	30

	Sardines
	1
	10

	Muddy fish (Mumi)
	1
	10


Source: Field Survey Data (2020).
Table 4.7 b below revealed that, most of respondents who deal with fishing activities were for home consumption (70%) and only 50% was for commercial purpose. All those who fish for commercial purpose were selling within their locality and 60% were selling outside the village at various markets as reported by Deonatus B.R. Chitamwebwa (2007) who said, fish was sold within the villages around the Bay and Swamp. About 13% of respondents revealed a decrease in fish and 11.8% commented that decline of fish was due to poor farming and livestock keeping activities.80% of the respondents said the main fishing methods were local trapping, followed by 40% those said they use recommended nets. Local trappings were not that safer to fishing activities and has resulted into fish decrease as confirmed by Deonatus B.R. Chitamwebwa (2007)   concludes that, there was illegal fishery on the juveniles of Clarias using traps. These juveniles of Clarias were sold to longline fishers for use as bait in the Nile perch longline fishery on the main lake. 

Table 4.7 (b)  fishing Activities in Surveyed Locality
	Variables
	n
	%

	Reason of fishing
	
	

	Commercial
	5
	50

	Home consumption
	7
	70

	Commercial locality
	
	

	Within the village
	5
	100

	Outside the village
	3
	60

	Fishing methods
	
	

	Recommended nets
	4
	40

	Local trapping
	8
	80

	Is there any decline in fish
	
	

	Yes
	10
	13.2

	No
	66
	86.8

	Agriculture and livestock contribute to fish declining
	
	

	Yes
	9
	11.8

	No
	67
	88.2


Source: Field Survey Data (2020).
Almost 11 percent of respondents revealed that pollution of water was as a results of pesticide application to vegetables, animals grazing in unprotected water sources and application of pesticides in crops as the main reasons on fish decline due to farming and livestock keeping. Other ways were siltation due to poor farming in steep slopes (5.3%) and farming in swampy areas (6.6%). The main possible solution proposed by respondents was to educate on environmental protection 7.9%, stop the use of pesticides and herbicides in water bodies (6.6%), stop crop cultivation along river banks (5.3%), Creation of alternative sources of income (3.9%) and reduce overstocking 1.3 Percent, as shown in Table 4.7c below.
Table 4.7 (c)  Fishing Activities in Surveyed Locality
	Variables
	Frequency
	%

	Reasons for fish decline due to agriculture and livestock keeping
	
	

	Pollution as a results of pesticide application to vegetables
	8
	10.5

	Animals grazing in unprotected water sources
	8
	10.5

	Siltation due to poor farming in steep slopes
	4
	5.3

	Application of pesticides in crops
	8
	10.5

	Farming in swamp areas
	5
	6.6

	Mitigation to combat the reasons for fish decline
	
	

	Reduce overstocking
	1
	1.3

	Education on environmental protection 
	6
	7.9

	Stop crop cultivation along river banks
	4
	5.3

	Stop the use of pesticides and herbicides in water bodies
	5
	6.6

	Creation of alternative sources of income
	3
	3.9


Source: Field Survey Data (2020).
4.2.5 Agro Pastoralism and Forestry Resources
Almost 90 percent of respondents are using forestry product and most of uses of forest resources were for fuel wood collect (77.6%), medicinal collect (42.1%), for grazing (38.2%) and poles harvesting (35.5%). About the rank based on level of important, majority of respondents rank forestry resources as very important (67.1%) and important (21.1%) others 9.2 percent of respondents ranked slightly important and only 2.6% ranked as not important to their daily activities as shown in Table 4.8a below. 

Table 4.8 (a) Agro-pastoralism and Forestry Resources
	Variables
	n
	%

	Using forestry products
	
	

	No
	9
	11.8

	Yes
	67
	88.2

	Uses of forest resources
	
	

	For grazing (free range)
	29
	38.2

	Making fodders for animals
	12
	15.8

	Growing crops after deforestation
	14
	18.4

	Fuel wood collect
	59
	77.6

	Medicinal collect
	32
	42.1

	Fruits collect
	22
	28.9

	Beekeeping
	19
	25

	Poles harvesting
	27
	35.5

	Timber harvesting
	15
	19.7

	Rank of important of forestry resources
	
	

	Very important
	51
	67.1

	Important
	16
	21.1

	Slightly important
	7
	9.2

	Not important
	2
	2.6


Source: Field Survey Data (2020).
Firewood observed as the main source of energy for cooking (97.4%) and only 1% depends on electricity as the source of energy for cooking during the study. Also, it was observed that most of respondents (78.9%) agree that Agro-pastoralism contribute to forestry declining. According to respondents in surveyed area the main challenges of Agro-pastoralism on forestry in Mara river basin were deforestation and degradation (68.4%), drying of wetlands and other water sources (56.6%), grazing along the river bank that results into siltation (48.7%) and uncontrolled bush fires (39.5%) as shown in table 4.8b below. This also reflected in the study by Georgakakos (2008) who highlighted Agricultural expansion and intensification from the conversion of forests, woodlands, and shrub lands to agriculture throughout the basin• Deforestation and Land conversion driven by a rapidly growing population and the need for cooking fuel are putting increasing pressure on the basin’s forests, which have continued to decline .A preponderance of the population use firewood or charcoal as their primary fuel source for cooking, many turning to illegal logging and firewood harvesting, particularly during droughts. 

Table 4.8 (b) Agro-pastoralism and Forestry Resources
	Variables
	Frequency 
	%

	Sources of energy for cooking
	
	

	Charcoal
	45
	59.2

	Fire wood
	74
	97.4

	Gas
	5
	6.6

	Electricity
	1
	1.3

	Biogas
	2
	2.6

	Do you think Agro-pastoralism contribute to forestry declining?
	
	

	No
	16
	21.1

	Yes
	60
	78.9

	Agro-pastoralism challenges on forestry in Mara river basin
	
	

	Deforestation and degradation of forest
	52
	68.4

	Drying of wetlands and other water sources.
	43
	56.6

	Grazing along the river bank that results into siltation
	37
	48.7

	Un controlled bush fires
	30
	39.5


Source: Field Survey Data (2020).
Table 4.8c below shown that, the main impact of Agro-pastoralism in surveyed locality were loss of carbon and global warming (32.9%), loss of species and biodiversity (60.5%), drying of wetlands and other water sources (59.2%) and land and river siltation and soil fertility loss (40.8%). The outlined possible solution was to encourage agro-forestry practices (63.2%), to develop village land use plans (51.3%), and introduce alternative sources of income (28.9%) and education on impacts of Agro-pastoralism (62%) of respondents.  

Table 4.8 (c ) Agro-pastoralism and Forestry Resources
	Variables
	Frequency
	%

	Agro-pastoralism impacts on forestry in Mara river basin
	
	

	loss of carbon and global warming,
	25
	32.9

	loss of species and biodiversity
	46
	60.5

	Drying of wetlands and other water sources
	45
	59.2

	land and river siltation and soil fertility loss
	31
	40.8

	Possible solution on agro-pastoralist impacts on forestry in Mara river basin
	
	

	Encourage agro-forestry practices
	48
	63.2

	Support develop village land use plans
	39
	51.3

	Introduce alternative sources of income
	22
	28.9

	Education on impacts of agro-pastoralist
	47
	61.8


Source: Field Survey Data (2020).
4.2.6 Climatic Change

Results from table 4.9a below revealed that, 67.1% were aware of climate change and the main causes of climatic changes in the region are Bushfires (14.5%), Charcoal making (18.4%), deforestation (21.1%), overstocking (11.8%) and mining activities (10.5%), other causes mentioned are overgrazing (9.2%), poor farming system (5.3%) and high population density (7.9%).in the study area. 
Table 4.9 (a) Climatic Change
	Variables
	Frequency 
	%

	Awareness of climate change
	
	

	No
	25
	32.9

	Yes
	51
	67.1

	Causes of climate changes 
	
	

	Bushfire
	11
	14.5

	Charcoal making
	14
	18.4

	Deforestation 
	16
	21.1

	Overstocking
	9
	11.8

	High population density
	6
	7.9

	Poor farming system
	4
	5.3

	Overgrazing
	7
	9.2

	Mining activities
	8
	10.5


Source: Field Survey Data (2020).
Out of 76 respondents, 60.5 percent were aware that climatic changes affect natural resources in the region and the main effect were lack of rainfall (34.2%) and increase of temperature (15.8%). Other effects were deforestation (14.5%), dried sources of water (7.9%), floods (5.3%), loss of biodiversity (6.6%) and food insecurity (1.3%). The mainly proposed possible solutions on effect of climatic change were afforestation (28.9%) and provision of education to community on climate change and mitigation (14.5%) as shown into the table 4.9b below. These finding were in line with Fernanda Zermoglio (2009) which also confirmed that, effects of climate changes were increasing temperatures and intensity and duration of heat waves. Compared with (1985– 2015), the average temperature of the MRB was expected to increase by 0.7°C–1.97°C by 2030 and 1.5°C–2.71°C by 2050, with the most warming during the months of the long rains (March to May). 
The basin was also expected to see an increase in the duration of heat waves in Tanzania (+7 to 22 days). Increases in temperature and in the duration of heat waves can impact human populations, agriculture and livestock and ecosystems. A complete list of potential climate risks was provided in the report, with some examples noted here:  • Loss of crops or decreased yields caused by decreased soil moisture and infiltration rates. • Increased poverty and food insecurity caused by loss of crops or decreased yields, loss of livestock, or loss of other sources of food and income. • Declining wildlife populations due to heat stress and reduced water availability from increased evaporation, leading to both a loss of biodiversity and decreased revenue from tourism. 
Table 4.9 (b) Climatic Change
	Variables
	Frequency
	%

	Climate changes affect natural resources in the region
	
	

	No
	30
	39.5

	Yes
	46
	60.5

	Effects of climate change in region for 10 years
	
	

	Lack of rainfall and drought
	26
	34.2

	Deforestation
	11
	14.5

	Dried sources of water
	6
	7.9

	Floods
	4
	5.3

	Increase temperature
	12
	15.8

	Loss of bio diversity
	5
	6.6

	Food insecurity
	1
	1.3

	Possible solutions on effects of climate change
	

	Afforestation
	22
	28.9

	Reduce number of livestock 
	4
	5.3

	Provide education to community on climate change and mitigation
	11
	14.5

	By-laws should be well enforced
	5
	6.6


Source: Field Survey Data (2020).
4.2.7  Policy Implications 

Awareness of policy issues was still a problem in most of community. In surveyed area of pastoralists farmers 56.6% of respondents were aware of policies that govern natural resources management and conservation in Tanzania and most of respondents were aware of the following policies; 36.8 percent of respondents were aware of National Water Policy 2002 (NAWAPO), 28.9% were aware of National Land policy 1997 (NLP), 34.2% were aware of Agriculture and Livestock Policy 1997 (ALP), 17.1% were aware of The National Environmental Policy 1997 (NEP) and 19.7% were aware of The Wildlife Policy of Tanzania 2007 (WPT) as shown in table 4.10 below. The study revealed that most of the communities were aware of the policies but more effort is needed to ensure that the communities also adhered to polices, the study done by Kevin Urama, (2008) also confirms that, there are still numerous risks and challenges that may hinder successful implementation of such policies in many developing countries. These include: •Lack of harmonized policies leading to conflicts in implementation and cross sectorial competition, e.g. between land, water, wildlife, agriculture, forestry and environment ministries, associated research institutions, NGO, etc. • Lack of community participation awareness and in decision making.

Table 4.10: Policies Implications on Governing MRB

	Variables
	Frequency
	%

	Awareness of policies that govern natural resources management and conservation in Tanzania
	
	

	No
	33
	43.4

	Yes
	43
	56.6

	Name of policy
	
	

	National Water Policy 2002 (NAWAPO)
	28
	36.8

	National Land policy 1997 (NLP)
	22
	28.9

	Agriculture and Livestock Policy 1997(ALP)
	26
	34.2

	The National Environmental Policy 1997(NEP)
	13
	17.1

	The Wildlife Policy of Tanzania 2007 (WPT)
	15
	19.7


Source: Field Survey Data (2020).
Almost 45 percent of the respondents in studied area accepted that the related policies support natural resources management /conservation and sustainable livelihood in the Mara river basin, this indicate that more efforts is needed to create awareness on the policies to be well understood by the communities and other key stakeholders within the basin. About 8 Percent of respondents in surveyed area revealed a gap in community involvement in formation of policy, 9.2% gaps in creation of awareness and 5.3% revealed a gap in effectively enforcement of policy in surveyed area, this is similar with comments from Fernanda Zermoglio (2009) who claimed that there was insufficient management and enforcement. Efforts to manage transboundary water resources between Kenya and Tanzania have been relatively uncoordinated. Institutions that manage water resources and enforce laws and regulations often have inadequate technical and financial.  Kevin Urama (2008) sited Lack of use and capture of indigenous knowledge systems. National financial flow information · Joint methodological protocols for data collection and analysis. Linkages between water, biodiversity and livelihoods either at research, implementation or policy · Analysis of conflicts between laws and decrees and Acts at both national and international level · Livelihood opportunities for park adjacent communities.

Multiplier effects of tourism and hunting · Other resource requirement (not financial) required by governments to implement knowledge collection. Species baseline data · Economic value (costs and benefits) of environmental resources. The government and other institution including NGOs have supported the communities in the basin on various issues on the conservation of natural resources. 21.1 percentage of respondents in surveyed area  commented that the government supported them by creating of awareness about natural resources issues on livelihood and natural management in the area, other support of the Government on livelihood and natural management in the area were supported the establishment of water users Committees (11.8%), they support planting of trees in the communities (9.2%), by-laws enforcement 5.3 percent and support with alternative Income Generating Activities in the communities (3.9%). Apart from those government support, there were other support from other institution; 21.1% of respondents revealed a support on capacity building on environmental management, 14.5% revealed a support on provision of environmentally friendly trees, 9.2% revealed a support on development of land use plans and 6.6% of surveyed population revealed a support on capacity building on alternative source of income. Also, 9.2% of the respondents revealed that WWF is the main organization working on how to balance livelihood and natural resources management in the area. Others were Mogabiri Farm Center (6.6%), TANAPA (2.6%), LUFO (3.9%) and VIFAFI (3.9%) as shown in table 4.11 below.

Table 4.11: Policies Related Issues
	Variables
	Frequency
	%

	Does the related policies support natural resources management /conservation and sustainable livelihood in the Mara river basin
	
	

	No
	9
	11.9

	Yes
	34
	44.7

	Not applicable
	33
	43.4

	Gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area
	
	

	Community were not well involved in formation of policy
	6
	7.9

	creation of awareness
	7
	9.2

	Policy were not effectively enforced
	4
	5.3

	Support of the Government on livelihood and natural management in the area
	
	

	By laws enforcement
	4
	5.3

	Creation of awareness about natural resources issues
	16
	21.1

	Support with alternative Income Generating Activities in the communities
	3
	3.9

	Supported the establishment of water users Committees
	9
	11.8

	They support planting of trees in the communities
	7
	9.2

	Support of other institutions (NGOS etc.) toward a sustainable community livelihood and natural resources management in the study area
	
	

	Capacity building on environmental management
	16
	21.1

	Capacity building on alternative source of income
	5
	6.6

	Provision of environmentally friendly trees
	11
	14.5

	Support development of land use plans
	7
	9.2

	NGOs and Government Organization working on how to balancing livelihood and natural resources management in the area
	
	

	LVFO.
	3
	3.9

	WWF.
	7
	9.2

	TANAPA.
	2
	2.6

	VIFAFI.
	3
	3.9

	MVIWANYA.
	1
	1.3

	Mogabiri farm center.
	5
	6.6


Source: Field Survey Data (2020).
CHAPTER FIVE

5.0 SUMMERY, CONCLUSION AND RECOMMENDATIONS

5.1 Introduction 
This chapter presents conclusions of the study findings, results and discussion presented in chapter four. The chapter also presents recommendations for further study.

5.2 Summary of Findings
The lower Mara basin is a complex agro-ecosystem in terms of natural resources and demographic characteristics. There is an increase in farming activities and number of livestock in comparisons to conservation of natural resources to balance the existence of the ecosystems. The most threats are the human interventions. Solutions to the problems required stakeholders to work together. This includes NGOS and Government organizations balancing livelihood and conservation activities for the sustainability of the ecosystem.
The first objective of this study was to determine land use over time for the period 2000-2018 in the Mara River Basin. The study has shown that almost 95% of respondents (78.9%) lived for more than 10 years in their present locality doing farming activities and keeping livestock. Those dealing with farming activities grew maize by (98.7%), sorghum (85.5%), finger millet (56.6%) and cotton (23.7%) while the least produced crops in surveyed population were bananas (1.3%) and tobacco (1.3%) and therefore this indicates that the most grown crops are maize, sorghum, finger millets and cotton as a cash crop in the area. Farming activities are the major contributor of land changes. About 44% of respondents are cultivating on more than 5 acreage and 61.8% are cultivating in different portion of land as from 2000 to date, also, it was observed that most of farmers (86.8%) put animals into farms to feed on crops residuals as means of farm preparation prior to cultivation 36.8% were burning crops residuals as a means of land preparation prior to cultivation and therefore these poorly land preparation methods leads to the destruction of the ground cover .The mainly farming methods practiced in surveyed area were mixed farming (57.9%), followed by organic farming (34.2%) and 19.7% of respondents practiced shifting cultivation. Other methods were nomadic pastoralism 10.5% and agro forestry 9.2%. Other challenges were Soil compaction due to over grazing in farms (53.9%), Lack of water for irrigation (34.2%), Farming in wetlands and other water sources (23.7%), Farming in steep slopes (22.4%) and mono-cropping (6.6%). 
Also, it was observed that deforestation to get more farms 56.6% and Poor water quality (Pollution) 43.4% were the most impact of farming within basin on natural resources (land, water, forestry and fisheries). Livestock keeping is one of the factorlead to land changes in the Mara river basin, 97% of respondents in surveyed population are keeping livestock, mainly livestock kept are poultry 84.2% followed by cattle by 81.6%. Sheep by 60.1%, goats by 57.9% and donkey by 10.5%. It is observed that majority of livestock kept demands for more grazing areas. Most of livestock keeping method employed in surveyed population were free range (71.1%) followed with uses of paddocks (21.1%) and zero grazing which is 5.2%. Free range is the mostly used methods in the basin and therefore this contributed a lot into the ground cover changes. Almost two-third (65.8%) of respondents in surveyed area revealed that livestock were the threats to water sources and the mainly challenges facing livestock sector in an area were lack of grazing area due to degradation of grazing forest/areas (75%), an increase of human population (64.5%), an increase of total number of livestock in area (61.8%) and drying of wetland and other water sources (60.5%). Soil compaction and fertility loss due to over grazing in farms and drying of wetland and other water sources due to overgrazing were the main impacts of livestock keeping in surveyed area as reported by (63.2%) of respondents. Other reported impacts in study area were River bank erosion and siltation due to grazing along river bank (59.2%), loss of species of ecological significance due to uncontrolled fire in clearing grazing sites (46.1%) and loss of carbon and global warming due to overgrazing (30.3%). 
Almost 90 % of respondents are using forestry product and most of used of forest resources for firewood as the main source of energy for cooking (97.4%) and only 1% depends on electricity as the source of energy for cooking, medicinal collect (42.1%), for grazing (38.2%) and poles harvesting (35.5%), Majority of respondents rank forestry resources as very important (67.1%) to their daily activities and therefore this shows that pastoralist depends on forestry products for their livelihoods,. Also, it was observed that most of respondents (78.9%) agree that Agro-pastoralism contribute to forestry declining. According to respondents in surveyed area the main challenges of Agro-pastoralism on forestry in Mara river basin were deforestation and degradation (68.4%), drying of wetlands and other water sources (56.6%), grazing along the river bank those results into siltation (48.7%) and uncontrolled bush fires (39.5%) that lives the land bare. The second objective was to determine the inter-linkage between climate changes, livelihoods and resources degradation in the study area. The study revealed that there is inter-linkages between climate change, livelihoods and resources degradation in the study area.  Out of 76 respondents, 60.5 % were aware that climatic change effect natural resources in the region and the main effect are increase of temperature (15.8%) due to an increase in greenhouse gases as a results of human activities such as bushfires. Dried sources of water (7.9%), floods (5.3%), loss of biodiversity (6.6%) and food insecurity (1.3%). Bushfires (14.5%) and Charcoal making (18.4%) results into emission of carbon dioxide into the atmosphere and also reduces number of vegetation that can absorb carbon from the atmosphere. 
Deforestation (21.1%), this is mainly for opening up of new farms, new settlements, new grazing areas and therefore contributes to global warming as a lot of trees that can absorb carbon are destroyed, other causes are overstocking (11.8%) mining activities (10.5%), are overgrazing (9.2%), poor farming system (5.3%) and high population density (7.9%). The third objective was to critically examine related policies and identify policy gaps for livelihoods and natural resources management/conservation. The study shows that, Less than fifty percent (44.7%) of the respondents in studied area accept that the related policies support natural resources management /conservation and sustainable livelihood in the Mara river basin. 7.9% of respondents in surveyed area revealed a gap in community involvement in formation of policy, 9.2% gaps in creation of awareness and 5.3% revealed a gap in effectively enforcement of policy in surveyed area. Awareness of policies issues is still a problem in most of community. In surveyed area of pastoralists farmers on 56.6% of respondents were aware of policies that govern natural resources management and conservation in Tanzania and most of respondents were aware of the following policies; 36.8 percent of respondents were aware of National Water Policy 2002 (NAWAPO), 28.9% were aware of National Land policy 1997 (NLP), 34.2% were aware of Agriculture and Livestock Policy 1997 (ALP), 17.1% were aware of the National Environmental Policy 1997 (NEP) and 19.7% were aware of The Wildlife Policy of Tanzania 2007 (WPT) .

5.3 Conclusion 

The research objectives are well met; this is due to the fact that, Pastoralist plays a major role toward utilizing major resources in the Basin and hence results into depletion of natural resources. However, just like all forms of food production and economic activity affect the natural resources  in one way or another, pastoralist proved to be more of the major causative factor of natural resources depletion because most of pastoralists livelihood activities depends on the existing natural resources in the Basin, they need enough land with pastures for their flocks  and these pastures need to be managed to support livestock for all time and also for the ground cover to exist and support water runoff. Forestry need to exist to support pastoralist with timbers and poles for settlement expansions, water bodies like stream and rivers need to flow all the time to support livestock and pastoralist with clean water as well as water for farming, with little water the pastoralists will not manage to live in the Basin including fishing activities will decline due to shortage of water resources if not well managed. It is therefore important to ensure that there is a balance between livelihood and natural resources management for the sustainability of the Mara River basin ecosystem. 
5.4 Recommendations
i. Establishment of WUAs should continue in the Basin

Establishment of WUAs is not that easy when the task is left to the communities themselves after awareness creation, NGOs and Government institutions should continue taking a role in supporting the communities toward establishment of these water users association, formation of these institutions need frequent meetings and also need the community to understand policies that guide WUAs formation and their roles. Water users’ association proved to be institution that can manage natural resources in the basin and therefore more effort should be made to ensure that more water users are established.

ii. Involve Pastoralists in Policy Making and Reviewing

Policies makers and all reviews should involve all stakeholders within the Basin without forgetting pastoralists this will facilitate policies to be well followed by the communities after they feel they were part of policy formation, this will reduce much tensions as well to the government to enforce by laws and therefore it will facilitate the management of the natural resources. 

iii. Capacity Building to Pastoralists 

It is very important to build capacity of pastoralists within the basin on how to manage conservation of natural resources to balance with rapid population growth. This included Income Generating Activities friendly to environment i.e. beekeeping, fish pond establishment, good agronomical practices etc. More efforts should be done to combat climate changes and this should include, planting of trees (afforestation), provision of education to community on climate change mitigations and adaption.

5.5 Suggested Areas for Further Studies

This study dealt with the impacts of community livelihood strategies on natural resources management. A case of agro-pastoralists in the lower Mara river basin. I suggest a further research to be done to assess the impact of mining activities on water resources (both small and large scales) in the Lower Mara River basin as there is more increase of mining activities conducted in the basin near water sources.
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APPENDICES
Appendices 1 

Household Questionnaires

	Name of data collector
	
	Name of Village
	
	Date of interview
	

	Street   
	
	Ward
	
	District.
	


A. RESPONDENT DEMOGRAPHICS AND GENERAL INFORMATION.

1. Name of the respondent. 

	
	


2. Are you a household?

	1
	Yes
	

	2
	No
	


3. Age 

	1
	18-37
	

	2
	38-50
	

	3
	51-60
	

	4
	61-70
	

	5
	70 and above
	


4. Sex of the respondent. 

	1
	Male
	

	2
	Female
	


5. What is your marital status? 

	1
	Married        
	

	2
	Divorced      
	

	3
	Widow         
	

	4
	Widower      
	

	5
	Single           
	


6. Are you able to read and write? 

	1
	Yes
	

	2
	No
	


7. Which highest level of education that you attained?

	1
	Primary school                            
	

	2
	Secondary school (O-Level)       
	

	3
	High School ( A-Level)                
	

	4
	College.                                        
	

	5
	University.                                    
	

	6
	Other specify…………
	


B. SOCIAL ECONOMIC ACTVITIES 

i. SOURCES OF INCOME 

8. What is your Employment status?

	1
	A Government employee
	

	2
	A Farmer
	

	3
	A Livestock keeper
	

	4
	An Entrepreneur 
	

	5
	A Fisherman 
	

	6
	A Retired officer
	

	7
	Others …
	


9. Considering all sources, what is the income of your family?

	1
	Livestock sales.
	

	2
	Crops sales
	

	3
	Rental of farms.
	

	4
	Animal hunting 
	

	5
	Mining 
	

	6
	Forestry products sales (Timber, poles)
	

	7
	Fish sales.
	

	8
	Casual work 
	

	9
	Others ………………………………..
	


ii. FARMING ACTIVITIES

10. How long have you been living in this area? Specify number of years.

	
	


11. If you are a farmer, what types of crops do you farm?
	1
	Maize.
	

	2
	Sorghum
	

	3
	Finger millet
	

	4
	Coffee
	

	5
	Cotton
	

	6
	Tobacco
	

	7
	Sunflowers
	

	8
	Ground nuts.
	

	9
	Others
	


12. How many acres do you farm? Specify.

	
	


13. Did you have the same piece of land since 2000 up to date?

	1
	Yes       
	

	2
	No  
	


14. If yes how many acres you increased to date.

	
	    
	


15. How do you prepare you farms prior to cultivation?

	1
	Burning crop residuals ,
	

	2
	Collects crops residuals as animal feed
	

	3
	Put animals into farms to feed on crops residuals 
	

	4
	Other...
	

	
	
	


16. What types of farming methods do you practice?

	1
	Mixed farming,
	

	2
	Nomadic pastoralism,
	

	3
	Shifting cultivation
	

	4
	Organic farming
	

	5
	Agroforestry
	


17. How do you farm your farms?

	1
	Tractors
	

	2
	Hand hoe
	

	3
	Draught animals 
	

	4
	Others…
	


18. Do you depend on rains for farming activities?

	1
	Yes.
	

	2
	No.
	


19. If No, Do you use water for irrigation? 

	1
	Yes 
	

	2
	No
	


20. If, yes, where do you get water for irrigation? 
	1
	From protected well
	

	2
	From tap 
	

	3
	Mara River 
	

	4
	Mara Swamp
	

	5
	Others
	


21. What crops do you irrigate?

	1
	
	

	2
	
	

	3
	
	


22. What are the challenges facing your faming activities in the area?

	1
	Lack of farms.
	

	2
	Scarcity of rains
	

	3
	Lack of water for irrigation
	

	4
	Farming in wetlands and other water sources 
	

	3
	Mono-cropping
	

	4
	Farming in steep slopes 
	

	5
	Soil compaction due to over grazing in farms
	

	6
	Others.
	


23. What is the impact of farming you experienced within the basin on natural resources (land, water, forestry and fisheries?

	1
	Deforestation to get  more farms
	

	2
	Land degradation due to mono-cropping 
	

	3
	River and water sources siltation 
	

	4
	Drying of wetlands and other water sources due to cultivation around water sources 
	

	5
	Poor soil fertility due mono-cropping 
	

	6
	River bank erosion.
	

	7
	Poor water quality (Pollution)
	

	8
	Others
	


24. What are the mitigation for combating farming impacts on natural resources in the Mara river basin?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans –and by laws on river bank use
	

	3
	Train communities on better agronomic practices
	

	4
	Introduce alternative sources of income 
	

	5
	Others….
	


iii. LIVESTOCK KEEPING 

25. Do you keep livestock?

	1
	Yes
	

	2
	No
	


26. If yes, how many livestock do you have?

	Type of animal ( Tick)
	Number 

	1
	Cattle 
	

	2
	Sheep
	

	3
	Goats
	

	4
	Poultry
	

	5
	Donkey
	

	6
	Others
	


27. Are your livestock increasing year to year?

	1
	Yes, 
	

	2
	No
	


28. How do you keep your animals?

	1
	Zero grazing, 
	

	2
	Paddocks,  
	

	3
	free range, 
	


29. Where do you get water for your animals? 

	1
	Animals are taken direct to the Mara River to drink.
	

	2
	Water troughs.
	

	3
	Others
	


30. Are livestock a threat to water sources? (Swamp, river banks, wells etc)

	1
	Yes 
	

	2
	No
	


31. What are the challenges you experienced facing your livestock keeping in the area?.

	1
	Lack of grazing area due to degradation of grazing  forest/areas
	

	2
	Drying of wetlands and other water sources.
	

	3
	Increased human  population 
	

	4
	Increased livestock 
	

	5
	Others 
	


32. What is the impact of livestock keeping you experienced on natural resources within the basin (land, water, forestry and fisheries?

	1
	Drying of wetlands and other water sources due to overgrazing
	

	2
	Loss of species of ecological significance due to un controlled fire in clearing grazing areas.
	

	3
	River bank erosion and siltation due to grazing along the river bank
	

	4
	Soil compaction and  fertility loss due to over grazing in farms
	

	5
	loss of carbon and global warming due to overgrazing
	

	6
	Others…….
	


33. What are the mitigation on the impact of livestock keeping on natural resources in the Mara river basin?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans 
	

	3
	Education on better livestock keeping methodologies  
	

	4
	Introduce alternative sources of income
	

	5
	Others….
	


iv. AGRO-PASTORALISM AND FISHING 

34. Are you dealing with fishing activities 

	1
	Yes
	

	2
	No
	


35. If yes, where do you fish?

	1
	At the Mara  River
	

	2
	At the Mara Swampy. 
	

	3
	At my fish pond.
	

	4
	Others
	


36. What type of fish do you catch?

	
	

	
	

	
	

	
	


37. Do you fish for what?

	1
	Commercial
	

	2
	Home  consumptions
	

	3
	Others
	


38. If you do fishing for business, where do you sell them?

	1
	In the village 
	

	2
	Outside the village
	


39. What are the fishing methods?

	1
	Trolling
	

	2
	Recommended nets 
	

	3
	Poisoning
	

	4
	Local trapping
	


40. Is there a decline of fish?.

	1
	Yes
	

	2
	No
	


41. If yes, do you think agriculture and livestock contribute to fish declining? 

	1
	Yes
	

	2
	No
	


42. If yes, what are the reasons for fish decline due agriculture and livestock keeping?

	1
	Pollution as a results of pesticide application to vegetables
	

	2
	Animals  grazing in unprotected water sources 
	

	3
	Siltation due to poor farming in steep slopes
	

	4
	Application of pesticides in crops
	

	6
	Farming in swamp areas 
	

	7
	Others …
	


43. What should be done to combat the challenges you mentioned above?

	
	

	
	

	
	

	
	


v. AGRO-PASTORALISM AND FORESTRY RESOURCES  

44. Are you using forestry products?

	1
	Yes.
	

	2
	No.
	


45. If yes, what do you use the forest for?

	Use type
	Order of priority
	Subsistence 
	Commercial 

	1
	For grazing  (free range)
	
	
	

	2
	Making fodders for animals
	
	
	

	3
	Growing crops after deforestation 
	
	
	

	4
	Fuel wood collect
	
	
	

	5
	Medicinal collect
	
	
	

	6
	Fruits collect
	
	
	

	7
	Beekeeping 
	
	
	

	8
	Poles harvesting
	
	
	

	9
	Timber harvesting
	
	
	

	10
	Other specify 
	
	
	


46. How important are forestry resources for your livelihood?.

	1
	Very important 
	

	2
	Important 
	

	3
	Slightly important 
	

	4
	Not important 
	


47. What are the sources of cooing energy do you use?

	1
	Charcoal.         
	

	2
	Fire wood.      
	

	3
	Cattle dang.     
	

	4
	Grasses.           
	

	5
	Gas.                 
	

	6
	Electricity
	

	7
	Biogas
	

	8
	Others……..
	


48. Do you think agro-pastoralism contribute to forestry declining? 

	1
	Yes
	

	2
	No
	


49. If yes, what are the agro-pastoralist challenges on forestry in the Mara river basin? 

	1
	Deforestation and degradation of forest 
	

	2
	Drying of wetlands and other water sources.
	

	3
	Grazing along the river bank that results into siltation 
	

	4
	Un controlled bush fires
	

	5
	Others…….
	


50. What are the impacts of agro pastoralist on forestry in the Mara river basin? 

	1
	loss of carbon and global warming, 
	

	2
	loss of species and diversity 
	

	3
	Drying of wetlands and other water sources
	

	4
	land and river siltation and soil fertility loss 
	

	5
	Others…….
	


51. What are the mitigation toward combating forestry degradation caused by agro pastoralist in the Mara river basin for a sustainable livelihood?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans 
	

	3
	Introduce alternative sources of income 
	

	4
	Education on impacts of agro-pastoralist 
	

	5
	Others….
	


C. CLIMATE CHANGE.

52. Do you know about the climate change? 

	1
	Yes. 
	

	2
	No.
	


53. What causes climate changes in the region?

	
	

	
	

	
	

	
	

	
	


54. Do you think climate changes affects natural resources in the region?

	1
	Yes. 
	

	2
	No.
	


55. What are the experienced climate change effects in the region for the past 10 years?

	
	

	
	

	
	

	
	

	
	

	
	


56. What do you do in overcoming climate change?
	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


D. POLICIES IMPLICATIONS ON GOVERNING MRB 

57. Do you know policies that govern natural resources management and conservation in Tanzania?

	1
	Yes
	

	2
	No
	


58. If yes, what are polices that you are aware of?

	1
	Tanzania National Forestry Policy 1998(TNFP) 
	

	2
	National Water Policy 2002 (NAWAPO) 
	

	3
	National Land policy 1997 (NLP)
	

	4
	Agriculture and Livestock  Policy 1997 (ALP)
	

	5
	The National Environmental Policy 1997 (NEP)
	

	6
	The Wildlife Policy of Tanzania 2007 (WPT) 
	


59. Does the related policies supports natural resources management /conservation and sustainable livelihood in the Mara river basin? 

	1
	Yes
	

	2
	No
	


60. If no, what are the gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area? 

	
	


61. What are the support of the Government on livelihood and natural management in the area?

	
	


62. What are the support of other institutions (NGOS etc.) toward a sustainable community livelihood and natural resources management in the study area?

	
	


63. What are NGOs and Government Organization working on how to balancing livelihood and natural resources management in the area?

	
	


Appendices II:

Questionnaire for District officials.

	Name of data collector
	
	Name of District
	
	Date of interview
	

	Street   
	
	Ward
	
	District.
	

	Regional 
	


A. RESPONDENT DEMOGRAPHICS AND GENERAL INFORMATION.

1. What is your Name: 

	
	


2. What is your title/position?

	1
	District Agriculture and Livestock Development Officer ( DALDO)
	

	2
	District Forestry Officer (DFO)
	

	3
	District fisheries Officer (DFO)
	

	4
	Others;
	


3. Age 

	1
	18-37
	

	2
	38-50
	

	3
	51-60
	

	4
	61-70
	

	5
	70 and above
	


4. Sex of the respondent. 

	1
	Male
	

	2
	Female
	


5. Which highest level of education that you attained?

	
	
	


B. SOCIAL ECONOMIC ACTVITIES 

i. FARMING ACTIVITIES.

6. What kinds of crops do farmed by farmers within the Mara River basin?
	1
	Maize.
	

	2
	Sorghum
	

	3
	Finger millet
	

	4
	Coffee
	

	5
	Cotton
	

	6
	Tobacco
	

	7
	Sunflowers
	

	8
	Ground nuts.
	

	9
	Others
	


7. Where do they do farming activities? 

	1
	Within the Mara River basin.      
	

	2
	Upper the Mara River basin.  
	


8. What types of farming methods do they use?

	1
	Mixed farming,
	

	2
	Nomadic pastoralism,
	

	3
	Shifting cultivation
	

	4
	Organic farming
	

	5
	Agro-forestry
	


9. What do they use to cultivate their farms?

	1
	Tractors
	

	2
	Hand hoe
	

	3
	Draught animals 
	

	4
	Others…
	


10. Do they use water for irrigation? 

	1
	Yes 
	

	2
	No
	


11. If, yes, where do they get water for irrigation? 
	1
	From protected well
	

	2
	From tap 
	

	3
	Mara River 
	

	4
	Mara Swamp
	

	5
	Others
	


12. What crops do they irrigate?

	1
	
	

	2
	
	

	3
	
	


13. What are the challenges facing faming activities in the area?

	1
	Lack of farms.
	

	2
	Scarcity of rains
	

	3
	Lack of water for irrigation
	

	4
	Farming in wetlands and other water sources 
	

	3
	Monocropping
	

	4
	Farming in steep slopes 
	

	5
	Soil compaction due to over grazing in farms
	

	6
	Others.
	


14. What is the impact of farming within the basin on natural resources (land, water, forestry and fisheries?

	1
	Deforestation for more farms
	

	2
	Land degradation due to monocropping 
	

	3
	River and water sources siltation 
	

	4
	Drying of wetlands and other water sources due to cultivation around water sources 
	

	5
	Poor soil fertility due monocropping 
	

	6
	River bank erosion.
	

	7
	Poor water quality (Pollution)
	

	8
	Others
	


15. What are the mitigation for combating farming impacts on natural resources in the Mara river basin?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans –and by laws on river bank use
	

	3
	Train communities on better agronomic practices
	

	4
	Introduce alternative sources of income 
	

	5
	Others….
	


ii. LIVESTOCK KEEPING 

16. Do these farmers keep livestock?

	1
	Yes
	

	2
	No
	


17. If yes, what kind of livestock do they keep?

	1
	Cattle 
	

	2
	Sheep
	

	3
	Goats
	

	4
	Poultry
	

	5
	Donkey
	

	8
	Others
	


18. How do they keep livestock?

	1
	Zero grazing, 
	

	2
	Paddocks,  
	

	3
	free range, 
	


19. Where do they get water for their livestock? 

	1
	Animals are taken direct to the Mara River to drink.
	

	2
	Water troughs.
	

	3
	Others
	


20. Are livestock a threat to water sources? (Swamp, river banks, wells etc)

	1
	Yes 
	

	2
	No
	


21. What are the challenges facing livestock keepers in the area?.

	1
	Lack of grazing area due to degradation of grazing  forest/areas
	

	2
	Drying of wetlands and other water sources.
	

	3
	Increased human  population 
	

	4
	Increased livestock 
	

	5
	Others 
	


22. What is the impact of livestock keeping on natural resources within the basin (land, water, forestry and fisheries?

	1
	Drying of wetlands and other water sources due to overgrazing
	

	2
	Loss of species of ecological significance due to un controlled fire in clearing grazing areas.
	

	3
	River bank erosion and siltation due to grazing along the river bank
	

	4
	Soil compaction and  fertility loss due to over grazing in farms
	

	5
	loss of carbon and global warming due to overgrazing
	

	6
	Others…….
	


23. What are the mitigation on the impact of livestock keeping on natural resources in the Mara river basin?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans –and by laws on river bank use
	

	3
	Education on better livestock keeping methodologies  
	

	4
	Introduce alternative sources of income
	

	5
	Education on impacts of fire in clearing  grazing areas
	

	6
	Others….
	


iii. AGRO-PASTORALISM AND FISHING 

24. Does agro- pastoralists dealing with fishing activities? 

	1
	Yes
	

	2
	No
	


25. If yes, where do they fish?

	1
	At the Mara  River
	

	2
	At the Mara Swampy. 
	

	3
	At their fish pond.
	

	4
	Others
	


26. What type of fish do they catch?

	
	

	
	

	
	

	
	


27. Do they fish for what?

	1
	Commercial
	

	2
	Home  consumptions
	

	4
	Others
	


28. If they fish for business, where do they sell them?

	1
	In the village 
	

	2
	Outside the village
	


29. What are the fishing methods do they use?

	1
	Trolling
	

	2
	Recommended nets 
	

	3
	Poisoning
	

	4
	Local trapping
	


30. Is there a decline of fish in the Mara River?.

	1
	Yes
	

	2
	No
	


31. If yes, do you think agro-pastoralist contribute to declining of fishing activities in the area? 

	1
	Yes
	

	2
	No
	


32. If yes, what are the reasons for fish decline?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	6
	
	

	7
	
	


33. What should be done to combat the challenges you mentioned above?

	
	

	
	

	
	

	
	


iv. AGRO-PASTORALISM AND FORESTRY RESOURCES  

34. Does these farmer use forestry products?

	1
	Yes.
	

	2
	No.
	


35. If yes, what do they use the forest for?

	Use type
	Order of priority
	Subsistence 
	Commercial 

	1
	For grazing (free range)
	
	
	

	2
	Making fodders for animals
	
	
	

	3
	Growing crops after deforestation 
	
	
	

	4
	Fuel wood collect
	
	
	

	5
	Medicinal collect
	
	
	

	6
	Fruits collect
	
	
	

	7
	Beekeeping 
	
	
	

	8
	Poles harvesting
	
	
	

	9
	Timber harvesting
	
	
	

	10
	Other specify 
	
	
	


36. How important are forestry resources for their livelihood?.

	1
	Very important 
	

	2
	Important 
	

	3
	Slightly important 
	

	4
	Not important 
	


37. What are the sources of cooking energy do they use?

	1
	Charcoal.         
	

	2
	Fire wood.      
	

	3
	Cattle dang.     
	

	4
	Grasses.           
	

	5
	Gas.                 
	

	6
	Electricity
	

	7
	Biogas
	

	8
	Others……..
	


38. Do you think agro-pastoralist contribute to degradation of forestry? 

	1
	Yes
	

	2
	No
	


39. If yes, what are the agro-pastoralist challenges on forestry in the Mara river basin? 

	1
	Deforestation and degradation of forest 
	

	2
	Drying of wetlands and other water sources.
	

	3
	Grazing along the river bank that results into siltation 
	

	4
	Un controlled bush fires
	

	5
	Others…….
	


40. What are the impacts of agro pastoralist on forestry in the Mara river basin? 

	1
	loss of carbon and global warming, 
	

	2
	loss of species and diversity 
	

	3
	Drying of wetlands and other water sources
	

	4
	land and river siltation and soil fertility loss 
	

	5
	Others…….
	


41. What are the mitigation toward combating forestry degradation caused by agro pastoralism in the Mara river basin for a sustainable livelihood?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans 
	

	3
	Introduce alternative sources of income 
	

	4
	Education on impacts of agro-pastoralist 
	

	5
	Others….
	


C. CLIMATE CHANGE.

42. What causes climate changes in the region?

	
	

	
	

	
	

	
	

	
	


43. What are the experienced climate change effects in the region for the past 10 years?

	
	

	
	

	
	

	
	

	
	

	
	


44. What are the climate change mitigation that they can do?
	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


D. POLICIES IMPLICATIONS ON GOVERNING  MRB 

45. Do you know policies that govern natural resources management and conservation in Tanzania?

	1
	Yes
	

	2
	No
	


46. If yes, what are polices that you are aware of?

	1
	Tanzania National Forestry Policy 1998(TNFP) 
	

	2
	National Water Policy 2002 (NAWAPO) 
	

	3
	National Land policy 1997 ( NLP)
	

	4
	Agriculture and Livestock  Policy 1997 (ALP)
	

	5
	The National Environmental Policy  1997 (NEP)
	

	6
	The Wildlife Policy of Tanzania 2007 (WPT) 
	


47. Does the related policies supports natural resources management /conservation and sustainable livelihood in the Mara river basin? 

	1
	Yes
	

	2
	No
	


48. If no, what are the gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area? 

	
	


49. What are the support of the Government on livelihood and natural management in the area?

	
	


50. What are the support of other institutions (NGOS etc.) toward a sustainable community livelihood and natural resources management in the study area?

	
	


51. What are NGOs and Government Organization working on how to balancing livelihood and natural resources management in the area?

Appendices III:

Questionnaires forward Leaders

	Name of data collector
	
	Name of District
	
	Date of interview
	

	Street   
	
	Ward
	
	District.
	

	Regional 
	


A. RESPONDENT DEMOGRAPHICS AND GENERAL INFORMATION

1. What is your Name: 

	
	


2. What is your title/position?

	1
	Village Chairman
	

	2
	Village executive officer
	

	3
	Ward Councilor
	

	4
	Ward Executive Officer 
	

	5
	Ward agro-extension officer
	

	6
	Ward Community Development Officer
	


3. Age 

	1
	18-37
	

	2
	38-50
	

	3
	51-60
	

	4
	61-70
	

	5
	70 and above
	


4. Sex of the respondent. 

	1
	Male
	

	2
	Female
	


5. What is your marital status? 

	1
	Married        
	

	2
	Divorced      
	

	3
	Widow         
	

	4
	Widower      
	

	5
	Single           
	


6. Are you able to read and write? 

	1
	Yes
	

	2
	No
	


7. Which highest level of education that you attained?

	1
	Primary school                            
	

	2
	Secondary school (O-Level)       
	

	3
	High School ( A-Level)                
	

	4
	College.                                        
	

	5
	University.                                    
	

	6
	Other specify…………
	


B. SOCIAL ECONOMIC ACTVITIES 

i. FARMING ACTIVITIES.

8. What kinds of crops produced at your area?
	1
	Maize.
	

	2
	Sorghum
	

	3
	Finger millet
	

	4
	Coffee
	

	5
	Cotton
	

	6
	Tobacco
	

	7
	Sunflowers
	

	8
	Ground nuts.
	

	9
	Others
	


9. Where do they do farming activities? 

	1
	Within the Mara River basin.      
	

	2
	Upper the Mara River basin.  
	


10. What types of farming methods do they use?

	1
	Mixed farming,
	

	2
	Nomadic pastoralist,
	

	3
	Shifting cultivation
	

	4
	Organic farming
	

	5
	Agro-forestry
	


11. What do they use to cultivate their farms?

	1
	Tractors
	

	2
	Hand hoe
	

	3
	Draught animals 
	

	4
	Others…
	


12. Do they use water for irrigation? 

	1
	Yes 
	

	2
	No
	


13. If, yes, where do they get water for irrigation? 
	1
	From protected well
	

	2
	From tap 
	

	3
	Mara River 
	

	4
	Mara Swamp
	

	5
	Others
	


14. What crops do they irrigate?

	1
	
	

	2
	
	

	3
	
	


15. What are the challenges facing faming activities in the area?

	1
	Lack of farms.
	

	2
	Scarcity of rains
	

	3
	Lack of water for irrigation
	

	4
	Farming in wetlands and other water sources 
	

	3
	Mono-cropping
	

	4
	Farming in steep slopes 
	

	5
	Soil compaction due to over grazing in farms
	

	6
	Others.
	


16. What is the impact of farming within the basin on natural resources (land, water, forestry and fisheries?

	1
	Deforestation for more farms
	

	2
	Land degradation due to mono-cropping 
	

	3
	River and water sources siltation 
	

	4
	Drying of wetlands and other water sources due to cultivation around water sources 
	

	5
	Poor soil fertility due mono-cropping 
	

	6
	River bank erosion.
	

	7
	Poor water quality (Pollution)
	

	8
	Others
	


17. What are the mitigation for combating farming impacts on natural resources in the Mara river basin?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans –and by laws on river bank use
	

	3
	Train communities on better agronomic practices
	

	4
	Introduce alternative sources of income 
	

	5
	Others….
	


ii. LIVESTOCK KEEPING 

18. Do these farmers keep livestock?

	1
	Yes
	

	2
	No
	


19. If yes, what kind of livestock do they keep?

	1
	Cattle 
	

	2
	Sheep
	

	3
	Goats
	

	4
	Poultry
	

	5
	Donkey
	

	8
	Others
	


20. How do they keep livestock?

	1
	Zero grazing, 
	

	2
	Paddocks,  
	

	3
	free range, 
	


21. Where do they get water for their livestock? 

	1
	Animals are taken direct to the Mara River to drink.
	

	2
	Water troughs.
	

	3
	Others
	


22. Are livestock a threat to water sources? (Swamp, river banks, wells etc)

	1
	Yes 
	

	2
	No
	


23. What are the challenges facing livestock keepers in the area?.

	1
	Lack of grazing area due to degradation of grazing  forest/areas
	

	2
	Drying of wetlands and other water sources.
	

	3
	Increased human  population 
	

	4
	Increased livestock 
	

	5
	Others 
	


24. What is the impact of livestock keeping on natural resources within the basin (land, water, forestry and fisheries?

	1
	Drying of wetlands and other water sources due to overgrazing
	

	2
	Loss of species of ecological significance due to un controlled fire in clearing grazing areas.
	

	3
	River bank erosion and siltation due to grazing along the river bank
	

	4
	Soil compaction and  fertility loss due to over grazing in farms
	

	5
	loss of carbon and global warming due to overgrazing
	

	6
	Others…….
	


25. What are the mitigation on the impact of livestock keeping on natural resources in the Mara river basin?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans –and by laws on river bank use
	

	3
	Education on better livestock keeping methodologies  
	

	4
	Introduce alternative sources of income
	

	5
	Education on impacts of fire in clearing  grazing areas
	

	6
	Others….
	


iii. AGRO-PASTORALISM AND FISHING 

26. Does agro- pastoralists dealing with fishing activities? 

	1
	Yes
	

	2
	No
	


27. If yes, where do they fish?

	1
	At the Mara River
	

	2
	At the Mara Swampy. 
	

	3
	At their fish ponds.
	

	4
	Others
	


28. What type of fish do they catch?

	
	

	
	

	
	

	
	


29. Do they fish for what?

	1
	Commercial
	

	2
	Home  consumptions
	

	4
	Others
	


30. If they fish for business, where do they sell them?

	1
	In the village 
	

	2
	Outside the village
	


31. What are the fishing methods do they use?

	1
	Trolling
	

	2
	Recommended nets 
	

	3
	Poisoning
	

	4
	Local trapping
	


32. Is there a decline of fish in the Mara River?.

	1
	Yes
	

	2
	No
	


33. If yes, do you think agro-pastoralist contribute to declining of fishing activities in the area? 

	1
	Yes
	

	2
	No
	


34. If yes, what are the reasons for fish decline?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	6
	
	

	7
	
	


35. What should be done to combat the challenges you mentioned above?

	
	

	
	

	
	

	
	


iv. AGRO-PASTORALISM AND FORESTRY RESOURCES  

36. Does these farmer use forestry products?

	1
	Yes.
	

	2
	No.
	


37. If yes, what do they use the forest for?

	Use type
	Order of priority
	Subsistence 
	Commercial 

	1
	For grazing  (free range)
	
	
	

	2
	Making fodders for animals
	
	
	

	3
	Growing crops after deforestation 
	
	
	

	4
	Fuel wood collect
	
	
	

	5
	Medicinal collect
	
	
	

	6
	Fruits collect
	
	
	

	7
	Beekeeping 
	
	
	

	8
	Poles harvesting
	
	
	

	9
	Timber harvesting
	
	
	

	10
	Other specify 
	
	
	


38. How important are forestry resources for their livelihood?.

	1
	Very important 
	

	2
	Important 
	

	3
	Slightly important 
	

	4
	Not important 
	


39. What are the sources of cooking energy do they use?

	1
	Charcoal.         
	

	2
	Fire wood.      
	

	3
	Cattle dang.     
	

	4
	Grasses.           
	

	5
	Gas.                 
	

	6
	Electricity
	

	7
	Biogas
	

	8
	Others……..
	


40. Do you think agro-pastoralist contribute to degradation of forestry? 

	1
	Yes
	

	2
	No
	


41. If yes, what are the agro-pastoralist challenges on forestry in the Mara river basin? 

	1
	Deforestation and degradation of forest 
	

	2
	Drying of wetlands and other water sources.
	

	3
	Grazing along the river bank that results into siltation 
	

	4
	Un controlled bush fires
	

	5
	Others…….
	


42. What are the impacts of agro pastoralist on forestry in the Mara river basin? 

	1
	loss of carbon and global warming, 
	

	2
	loss of species and diversity 
	

	3
	Drying of wetlands and other water sources
	

	4
	land and river siltation and soil fertility loss 
	

	5
	Others…….
	


43. What are the mitigation toward combating forestry degradation caused by agro pastoralism in the Mara river basin for a sustainable livelihood?

	1
	Encourage agro forestry practices
	

	2
	Develop village land use plans 
	

	3
	Introduce alternative sources of income 
	

	4
	Education on impacts of agro-pastoralist 
	

	5
	Others….
	


C. CLIMATE CHANGE.

44. Do you know about the climate change? 

	1
	Yes. 
	

	2
	No.
	


45. What causes climate changes in the region?

	
	


46. Do you think climate changes affects natural resources in the region?

	1
	Yes. 
	

	2
	No.
	


47. What are the experienced climate change effects in the region for the past 10 years?

	
	


48. What can they do in overcoming climate change?
	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


D. POLICIES IMPLICATIONS ON GOVERNING  MRB 

49. Do you know policies that govern natural resources management and conservation in Tanzania?

	1
	Yes
	

	2
	No
	


50. If yes, what are polices that you are aware of?

	1
	Tanzania National Forestry Policy 1998(TNFP) 
	

	2
	National Water Policy 2002 (NAWAPO) 
	

	3
	National Land policy 1997 ( NLP)
	

	4
	Agriculture and Livestock  Policy 1997 (ALP)
	

	5
	The National Environmental Policy  1997 (NEP)
	

	6
	The Wildlife Policy of Tanzania 2007 (WPT) 
	


51. Does the related policies supports natural resources management /conservation and sustainable livelihood in the Mara river basin? 

	1
	Yes
	

	2
	No
	


52. If no, what are the gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area? 

	
	


53. What are the support of the Government on livelihood and natural management in the area?

	
	


54. What are the support of other institutions (NGOS etc.) toward a sustainable community livelihood and natural resources management in the area?

	
	


55. What are the NGOs and Government Organization working on how to balancing livelihood and natural resources management in the area?

	
	


Appendices IV:

Questionnaire for NGOs operating in the area

	Name of data collector
	
	Name of District
	
	Date of interview
	

	District.
	

	Regional.
	


A. RESPONDENT DEMOGRAPHICS AND GENERAL INFORMATION.

1. Name of the respondent : 

	
	


2. Title/position?

	
	


3. Name of the organization/ NGO working with? 

	
	


4. Age 

	1
	18-37
	

	2
	38-50
	

	3
	51-60
	

	4
	61-70
	

	5
	70 and above
	


5. Sex of the respondent. 

	1
	Male
	

	2
	Female
	


6. Which highest level of education that you attained?

	
	
	


B. SOCIAL ECONOMIC ACTVITIES 

i. FARMING ACTIVITIES.

7. What are the main economic activities of the communities in the Mara river basin?
	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	


8. What types of farming methods do they practice?

	1
	Mixed farming,
	

	2
	Nomadic pastoralist,
	

	3
	Shifting cultivation
	

	4
	Organic farming
	

	5
	Agro-forestry
	


9. What do they use to cultivate their farms?

	1
	Tractors
	

	2
	Hand hoe
	

	3
	Draught animals 
	

	4
	Others…
	


10. Do they use water for irrigation? 

	1
	Yes 
	

	2
	No
	


11. If, yes, where do they get water for irrigation? 
	1
	From protected local well
	

	2
	From taps 
	

	3
	Mara River 
	

	4
	Mara Swamp/wetland 
	

	5
	Others
	


12. What crops do they irrigate?

	1
	
	

	2
	
	

	3
	
	


ii. LIVESTOCK KEEPING 

13. Do these farmers keep livestock?

	1
	Yes
	

	2
	No
	


14. If yes, what kind of livestock do they keep?

	1
	Cattle 
	

	2
	Sheep
	

	3
	Goats
	

	4
	Poultry
	

	5
	Donkey
	

	8
	Others
	


15. How do they keep livestock?

	1
	Zero grazing, 
	

	2
	Paddocks,  
	

	3
	free range, 
	


16. Where do they get water for their livestock? 

	1
	Animals are taken direct to the Mara River to drink.
	

	2
	Water troughs.
	

	3
	Others
	


17. Is pastoralism a threat to natural resources in the Mara river basin?( Water, land, forestry and fisheries) 

	1
	Yes 
	

	2
	No
	


18. If yes, what are the pastoralist threats  on natural resources in the Mara river basin?(Water, land, forestry and fisheries) 

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


iii. AGRO-PASTORALISM AND FISHING 

19. Does agro- pastoralists dealing with fishing activities? 

	1
	Yes
	

	2
	No
	


20. If yes, where do they fish?

	1
	At the Mara  River
	

	2
	At the Mara Swampy. 
	

	3
	At their fish ponds.
	

	4
	Others
	


21. What type of fish do they catch?

	
	

	
	

	
	

	
	


22. Do they fish for what?

	1
	Commercial
	

	2
	Home  consumptions
	

	4
	Others
	


23. If they fish for business, where do they sell them?

	1
	In the village 
	

	2
	Outside the village
	


24. What are the fishing methods do they use?

	1
	Trolling
	

	2
	Recommended nets 
	

	3
	Poisoning
	

	4
	Local trapping
	


25. Is there a decline of fish in the Mara River?.

	1
	Yes
	

	2
	No
	


26. If yes, do you think agro-pastoralist contribute to declining of fishing activities in the area? 

	1
	Yes
	

	2
	No
	


27. If yes, what are the reasons for fish decline?

	1
	
	

	2
	
	

	3
	
	

	4
	
	


28. What should be done to combat the challenges you mentioned above?

	
	

	
	

	
	


iv. AGRO-PASTORALISM AND FORESTRY RESOURCES  

29. Does these farmer use forestry products?

	1
	Yes.
	

	2
	No.
	


30. If yes, what do they use the forest for?

	Use type
	Order of priority
	Subsistence 
	Commercial 

	1
	For grazing  (free range)
	
	
	

	2
	Making fodders for animals
	
	
	

	3
	Growing crops after deforestation 
	
	
	

	4
	Fuel wood collect
	
	
	

	5
	Medicinal collect
	
	
	

	6
	Fruits collect
	
	
	

	7
	Beekeeping 
	
	
	

	8
	Poles harvesting
	
	
	

	9
	Timber harvesting
	
	
	

	10
	Other specify 
	
	
	


31. How important are forestry resources for their livelihood?.

	1
	Very important 
	

	2
	Important 
	

	3
	Slightly important 
	

	4
	Not important 
	


32. What are the sources of cooking energy do they use?

	1
	Charcoal.         
	

	2
	Fire wood.      
	

	3
	Cattle dang.     
	

	4
	Grasses.           
	

	5
	Gas.                 
	

	6
	Electricity
	

	7
	Biogas
	

	8
	Others……..
	


33. Do you think agro-pastoralist contribute to degradation of forestry? 

	1
	Yes
	

	2
	No
	


34. What are the agro-pastoralist challenges on forestry in the Mara river basin?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


35. What are the impacts of agro-pastoralist on forestry in the Mara river basin?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


36. What are the mitigation toward combating agro pastoralist impacts to forestry resources in the Mara river basin for a sustainable livelihood?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


C. CLIMATE CHANGE

37. Do you know about the climate change? 

	1
	Yes. 
	

	2
	No.
	


38. What causes climate changes in the region?

	
	

	
	

	
	

	
	


39. Do you think climate changes affects natural resources in the region?

	1
	Yes. 
	

	2
	No.
	


40. What are the experienced climate change effects in the region for the past 10 years?

	
	

	
	

	
	

	
	

	
	

	
	


41. What can they do in overcoming climate change?
	
	


D. POLICIES IMPLICATIONS ON GOVERNING MRB 

42. Do you know policies that govern natural resources management and conservation in Tanzania?

	1
	Yes
	

	2
	No
	


43. If yes, what are polices that you are aware of?

	1
	Tanzania National Forestry Policy 1998(TNFP) 
	

	2
	National Water Policy 2002 (NAWAPO) 
	

	3
	National Land policy 1997 ( NLP)
	

	4
	Agriculture and Livestock  Policy 1997 (ALP)
	

	5
	The National Environmental Policy  1997 (NEP)
	

	6
	The Wildlife Policy of Tanzania 2007 (WPT) 
	


44. Does the related policies supports natural resources management and sustainable livelihood in the Mara river basin? 

	1
	Yes
	

	2
	No
	


45. What are the gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area? 

	
	


46. What are the challenges facing your organization toward ensuring livelihood activities and natural resources within the basin are in a sustainable way.

	
	


47. What are the support of the Government on livelihood and natural management in the area?

	
	


48. What are the support of other institutions (NGOS etc.) toward a sustainable community livelihood and natural resources management in the study area?

	
	


49. What are NGOs and Government Organization working on how to balancing livelihood and natural resources management in the area?

	
	


Appendices V:

Focus Group Discussion
	Name of data collector
	
	Name of District
	
	Date of interview
	

	Street   
	
	Ward
	
	District.
	

	Regional 
	


A. RESPONDENT DEMOGRAPHICS AND GENERAL INFORMATION.

1. What is your group’s  Name: 

	
	


2. Is your group registered?

	1
	Yes
	

	2
	No
	


3. If yes, where registered?

	
	


4. When was established?

	
	


5. When was registered?

	
	


6. What are the objectives of the group

	
	

	
	

	
	


7. How many members are in the group?

	
	


8. Age of members ranges from

	1
	18-37
	

	2
	38-50
	

	3
	51-60
	

	4
	61-70
	

	5
	70 and above
	

	
	
	


9. How do you manage water resources?

	
	

	
	

	
	

	
	

	
	

	
	

	
	


10. Do farmers use water for irrigation? 

	1
	Yes 
	

	2
	No
	


11. If, yes, where do they get water for irrigation? 
	1
	From protected well
	

	2
	From tap 
	

	3
	Mara River 
	

	4
	Mara Swamp
	

	5
	Others
	


12. What crops do they irrigate?

	1
	Vegetables
	

	2
	Paddy 
	

	3
	Others
	


13. Do farmers keep livestock?

	1
	Yes
	

	2
	No
	


14. If yes, what kind of livestock do they keep?

	1
	Cattle 
	

	2
	Sheep
	

	3
	Goats
	

	4
	Poultry
	

	5
	Donkey
	

	8
	Others
	


15. Where do they get water for their livestock? 

	1
	Animals are taken direct to the Mara River to drink.
	

	2
	Water troughs.
	

	3
	Others
	


16. Are livestock a threat to water sources? (Swamp, river banks, wells etc)

	1
	Yes 
	

	2
	No
	


17. Do you think agro-pastoralist contribute to poor water quality and scarcity of water in your area?

	1
	Yes
	

	2
	No
	


18. What are the agro-pastoralist challenges on water resources in the Mara river basin?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


19. What are the impacts of agro-pastoralist on water resources in the Mara river basin?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


20. What are the mitigation toward combating agro pastoralist impacts to water resources in the Mara river basin for a sustainable livelihood?

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


21. Do you know about the climate change? 

	1
	Yes. 
	

	2
	No.
	


22. What causes climate changes in the region?

	
	

	
	

	
	

	
	

	
	


23. Do you think climate changes affects natural resources in the region?

	1
	Yes. 
	

	2
	No.
	


24. What are the effect of climate change for the past 10 years?

	
	


25. What do you do in overcoming climate change?
	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


26. Do you know policies that govern natural resources management and conservation in Tanzania?

	1
	Yes
	

	2
	No
	


27. If yes, what are polices that you are aware of?

	1
	Tanzania National Forestry Policy 1998(TNFP) 
	

	2
	National Water Policy 2002 (NAWAPO) 
	

	3
	National Land policy 1997 ( NLP)
	

	4
	Agriculture and Livestock  Policy 1997 (ALP)
	

	5
	The National Environmental Policy  1997 (NEP)
	

	6
	The Wildlife Policy of Tanzania 2007 (WPT) 
	


28. Does the related policies supports natural resources management /conservation and sustainable livelihood in the Mara river basin? 

	1
	Yes
	

	2
	No
	


29. What are the gaps that need to be rectified on related policies to ensure sustainability of community’s livelihood and natural resources management and conservation in the study area? 

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


30. What are the support of the Government on livelihood and natural management in the area?

	
	
	


31. What are the support of other institutions (NGOS etc.) toward a sustainable community livelihood and natural resources management in the study area?

	
	
	


32. What are NGOs and Government Organization working on how to balancing livelihood and natural resources management in the area?
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