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ABSTRACT 

This study assessed the impact of climate variability and change on livelihood of the 

Barbaig community in Hanang District, Manyara region, Tanzania.  Three research 

objectives guided the study. Firstly, to examine the Barbaig pastoral community 

knowledge and experience on climate variability and change. Secondly, to establish 

the effects of climate variability and change on the livelihood of   pastoral 

community in the study area. Thirdly, to identify strategies used to adopt and 

mitigate climate variability and change effects for the pastoral communities.   

One hundred and ten (110) respondents were subjected to semi-structured 

interviews. In addition, field observation, focus group discussion and documentary 

review were used to collect all the required data. Data were analyzed using 

Statistical Package for Social Science (SPSS) version 16.0 and the use of description 

was employed.  

 
Results indicated that 76% and 72% of the respondents interviewed from 

Gisambalang and Dirma respectively were aware of the climate change and 

variability. More than a half of them agreed on experiencing prolonged drought 

(94% and 92% of respondents from Gisambalang and Dirma respectively followed 

by High temperature; 78-90% of Gisambalang and Dirma pastoralists and heavy 

rainfall which account for 63% of respondents from Gisambalang and 56% from 

Dirma. The major source of information of Barbaig community on climate 

variability and change is Parents which accounts for 83% of the respondents. Village 

elders (69%) and news papers and magazines (41%) were also mentioned as the 

second and the third sources of information on climate variability and change 

respectively. also Local Government leaders (24%) and extension officers 21% were 
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identified as among the sources of information on the incidences of climate 

variability and change.  

The study revealed that, climate variability and change has many impacts on Barbaig 

community. Several things were mentioned as impacts of climate variability and 

change: 72% of response indicated that it accelerates Poverty among the Barbaig 

community, drying of sources of water (86%) and Drought which accounts for 91%. 

On the Barbaig livelihood aspect, climate variability and change has many impact as 

94% of response indicate the food insecurity resulting from prolonged drought and 

shortage of rainfall, decline of income (88%), Loss of assets like grazing lands and 

livestock which accounts for 89% of total respondents. 

 
The findings of the study show that pastoral community adopted different strategies 

to cope with climate variability and change. The mostly mentioned strategies 

adopted are diversifying income generation activities, selling of livestock due to 

shortage of  pasture and water, rotational grazing, changing the type of animals to 

keep and others decide to migrate to other areas.  

 
Several recommendations were made including understanding recognizing and 

investigating on adoptive capacity of pastoralist to climate change and building on 

what pastoralists are already doing to adapt the situation. Empower pastoralist 

communities (capacity building) in addressing the issues of climate change both in 

formulating climate change policies and in integrating climate change into 

development priorities and implementation at the national level, including the 

planning of climate change adoption strategies.  
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CHAPTER ONE 

BACKGROUND AND INTRODUCTION 

This chapter introduces the background to the problem as well as statement of the 

problem on climate change and variability in general. Further it presents the 

research objective, research questions and the significance of the study. 

1.1 Background Information to the Study   

According to Hegerl et al., (2007), climate change refers to a shift in the state of 

weather parameter or its variability persisting for an extended period of time 

(decades or longer), which might be due to natural changes or persistent 

anthropogenic changes in the composition of the atmosphere or in land use. While 

climate variability refers to variation in the mean state of climate on a temporal and 

spatial scale beyond that of individual weather events, examples of climate 

variability include extended droughts, floods and conditions that result from periodic 

El Niño and El Niña events (Hegerl et al., 2007). 

 

The world mostly agrees that something needs to be done on the problem of climate 

variability and change. In 1988, the Intergovernmental Panel on Climate Change 

(IPCC) was created by the United Nations Environment Programme (UNEP) and the 

World Meteorological Organization (WMO) to assess the scientific knowledge on 

climate change. Experts generally agree that increased concentrations of greenhouse 

gases (GHGs) including carbon dioxide (CO2), methane (CH4) and nitrogen dioxide 

(N2O in the atmosphere results in changes in the earth’s climate (IPCC, 2003). 

Different human activities like the burning of fossil fuels, burning of wastes and 

forests, overstocking, transportation and the use of chemicals in agriculture 
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contributes to climate variability and change by causing depletion of ozone layer; 

which allows ultraviolet rays to pass through the atmosphere. Rising fossil fuel 

burning and land use changes have emitted and are continuing to emit, increasing 

quantities of greenhouse gases into the Earth’s atmosphere (IPCC, 2003).  

   

Figure 1: Some effects of Climate variability and change   
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According to FAO (2000), the main characteristics of climate change are  increases 

in average global temperature (global warming); changes in cloud cover and 

precipitation particularly over land; melting of ice caps and glaciers and reduced 

snow cover, increases in ocean temperatures and ocean acidity due to seawater 

absorbing heat and carbon dioxide from the atmosphere.  

 

Generally across Africa continent, it is predicted that there will be an increase in 

temperature ranging from 0.2°C (0.36°F) per decade (low scenario) to more than 

0.5°C (0.9°F) per decade (high scenario) (Hulme et al; 2001; Desanker and 

Magadza, 2001).  The IPCC 4th African Assessment Report (2007) estimates that by 

2020 between 75 and 250 million people are likely to be exposed to increased water 

stress, and rain fed agricultural yields could be reduced by up to 50% in Africa. The 

IPCC scientist predict that if emission rate of CO2, CFCs, methane and nitrous oxide 

continue, there will be a global average temperature rise of 1°C by the year 2030 and 

of around 3°C by the year 2100. According to Matari (2006), Africa is found to be 

particularly vulnerable to climate changes because of existing pressures on its 

ecosystems and its low capacity to adapt.  

 

In Africa, climate variability and change has shown wide-ranging effects on the 

environment, socio-economic and related sectors; including water resources, 

agriculture and food security, human health, terrestrial ecosystems and biodiversity. 

Changes in rainfall pattern lead to severe water shortages and/or flooding. The 

situation is more complicated for the precipitation: Inter annual rainfall variability is 

large over most of African countries and for some regions, multi-decadal variability 

is also substantial. In West Africa (4°-20°N; 20°W-40°E), a decline in annual 
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rainfall has been observed since the end of the 1960s,with a decrease of 20 to 40% 

noted between the periods 1960-1980 and 1988-2000 (Hulme et al., 2005).  

 

According to Patz et al., (2002), in the tropical rain-forest zone, there is already the 

decline in mean annual precipitation of around 4%. Rising temperatures is causing 

changes in the distribution of disease vectors putting more people at risk from 

diseases such as malaria and dengue fever. Temperature increases the rates of 

extinction for many habitats and species (up to 30% with a 2°C rise in temperature).  

 
In Tanzania, climatic change is expected to raise the mean annual temperature by 3-

50C and average daily temperature by 2-40C by 2075 and 2.20C by 2100 (URT, 

2006). In recent years, several parts of Tanzania have experienced recurring droughts 

and the most devastating were those of 1983-1984 and 1993-1994 (URT, 2002). 

Climate variability and change has a direct impact on livestock production through 

reduced water and forage (Mwandosya, et al, 1998).  

 
Livestock in many areas including Hanang depend on natural pastures for their diets, 

and rainfall is the most important factor determining the quantity and quality of 

pastures and water. Water and pasture shortage for livestock is the main problem 

facing pastoralists in Hanang as there are no reliable sources of water and those 

available serve for just short term especially during rainfall season. But source of 

pastures and water can be affected by adverse impact if climate change and 

variability. Therefore this study was conducted in Hanang district to investigate the 

impact of Climate variability and change to the Livelihood of Pastoralist’s 

communities in Hanang district; particularly the Barbaig’s knowledge and 
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experience on the climate variability and change, its effects and strategies to adopt 

and mitigate climate variability and change effects. 

1.2 Statement of the Problem 

Pastoralist plays an important role in the economy of Tanzania, as the livestock 

sector represents 20% to 25% of Gross Domestic Product (GDP) in Tanzania. (URT, 

2009). Apart from the supply of meat and other animal products, pastoralism makes 

productive use of a large percentage of the available dry lands where the scarcity and 

availability of its natural resources has few alternative uses. Although not so openly 

acknowledged, the African pastoralists, including the Barbaig, has widely been 

active managers of their natural resources (Kulindwa, 2002). 

 
Hanang is one of the district of Manyara Region; with 70% of its people engaged 

primarily in pastoralism, (Kulindwa, 2002). There is now concern which needs to be 

proven that, climate variability and change has great impacts on Barbaig pastoralism 

as it causes decrease in animal productivity, movement of Barbaig to other areas for 

water and pasture and others are shifting to other economic activities.  

 
Despite the severity of climate variability and change, the extent of these effects is 

not well known, little has been documented about the way in which the Barbaig are 

affected by climate variability and change and how are they responding and adapting 

to these changes which are taking place in Hanang. The impact of climate change 

and variability is expected to be unique for pastoral community as they only deal 

with animal keeping for their survival so their whole normal livelihood will be 

affected.  This is supported by Galvin et al. (2004) “Climate variability and change 

will result in fundamental alterations to ecosystem structures and functions which 
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will affect human land-use and livelihoods and have the potential to make 

pastoralists more vulnerable” There is also no clear information on copping 

strategies of the pastoral community on the climate change.  

1.3 Objective of the Study 

1.3.1 General Objective 

This research project intends to investigate the impact of Climate variability and 

change to the Livelihood of Pastoralist’s communities in Hanang district. 

1.3.2 Specific Objectives 

The following specific objectives were covered: 

i) To examine the Barbaig pastoral community knowledge and experience on climate 

variability and change. 

ii) To establish the effects of climate variability and change on the livelihood of   

pastoral community in the study area. 

iii) To identify strategies to adopt and mitigate climate variability and change effects 

for the pastoral communities.  

1.4 Research Questions 

i) What are the Barbaig’s knowledge and experience on climate variability and   

change? 

ii) What are the magnitude and effects of climate variability and change to the 

livelihood   of Barbaig pastoral community? 

iii) How does the Barbaig pastoral community adopt and mitigate climate variability 

and change effects?  
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1.5 Significance of the Study   

The purpose of this research is to bring into light the magnitude and impact of 

climate variability and change on Barbaig pastoral livelihoods in Hanang district, 

how they are affected and responding to it. The study found out how climate 

variability and change affect their traditional way of life in terms of grazing systems, 

values, beliefs and norms. Barbaig strategies to cope, adopt and mitigate climate 

variability and change effects will are also known.  

 
The findings of the study provides knowledge and information to planners, change 

agents, policy makers, leaders and community at large concerning the issues of the 

impact of climate variability and change to the pastoralists in Hanang District. It is 

through this information where the policy makers and District Management will be 

in a good position to make appropriate decisions and update current sector policies 

toward climatic variability and change to pastoralism in the District. It will provide 

knowledge and raise awareness to all development stakeholders including the 

Government on how they can play their part to rescue the pastoralists situation and 

sensitize people participation in dealing with the problem of climatic variability and 

change. Also the outcome of the study is expected to add up to the understanding the 

causes of the deepening marginalization and vulnerability of the pastoralists, which 

makes many people believe that this mode of production system has outlived its 

usefulness. 

 

Finally the study acts as a partial fulfillment of the requirement for the degree of 

Master of Arts in Development Studies of the University of Dodoma pursued by the 

researcher.  
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1.6 Conceptual Framework 

The conceptual framework guiding this study is indicated in Figure 2. The purpose 

of this section is to present the theoretical settings of the impact of Climate 

variability and change to the Livelihood of Pastoralist’s communities in Hanang 

district and in other parts of Tanzania. 

In this study, it is assumed that there are two main factors leading  to the change and 

variability of climate: human factors and natural factors. Climate variability and 

change is mainly caused by increased concentrations of greenhouse gases in the 

atmosphere which are due to natural factors and human activities like the burning of 

fossil fuels, burning of wastes and forests, overstocking, use of chemicals in 

agriculture all these allows ultraviolet rays to pass through the atmosphere and 

increase the temperature and change the rainfall patterns. When there is a adverse 

impacts of climate change, it is assumed that, pastoralist will be benefited as there 

will be increase number of animals, high animal production, Good health of animals, 

pasture and water for animals will be available.  When Climate change has negative 

impacts, the assumption is that number of animals and animal production will be 

decreased, poor health of animals and increase of different animal diseases 

 
Further more, it is also assumed that, positive climate change impacts will result into 

positive outcomes such as Development of individual pastoralist and a nation in 

general, improvements Pastoralists Livelihood, more will be employed and poverty 

will be eradicated, while negative impact changes will always result into negative 

outcomes such as Increase of poverty, pastoralists shifting to other areas, change of 

economic activities and adoption of new techniques against those changes 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Definition of key terms 

Adaptation is the adjustment in natural or human systems in response to 

actual/expected Climatic effects, to moderate harm or exploit beneficial 

opportunities (Shardule, et al; 2003).   

 

According to Blench (2001), climate change is the mean state of climate or its 

variability persisting for an extended period of time (decades or longer), which 

might be due to natural changes or persistent anthropogenic changes in the 

composition of the atmosphere or in land use.  

 
Climate variability is the variation in the mean state of climate on a temporal and 

spatial scale beyond that of individual weather events, examples of climate 

variability include extended droughts, floods and conditions that result from periodic 

El Niño and El Niña events (Hadley 2000). The word Coping is defined by  Orindi et 

al; (2005), as the use of existing resources to achieve various desired goals during 

and immediately after unusual and adverse conditions of a hazardous event or 

process. Also Mitigation is regarded as actions that reduce exposure to climate 

change, for example, through regulation and   institutional changes, technological 

shifts, alterations in behaviors, or change in location. 

2.2 Pastoralism as a traditional occupation 

Pastoralism is among the important traditional occupations in most of the tribal 

communities in Tanzania. It is a very demanding occupation that calls for an ability 
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to withstand physical hardships, trekking long distances, and venturing into new 

lands without fear. Pastoralism as defined by Ole Lengisugi (1997) is “an extensive 

animal production system under the traditional livestock sector”.  

 
The pastoral mode of production can, however, be categorized into three groups. The 

first category is that of nomads who are purely pastoralists and hardly grows 

anything, but buy their food requirements from nearby farmers or markets. This 

category includes the Maasai, and Barbaigs who move irregularly with their animals 

from one area to another in search of water and pasture. The second category is those 

who have settled and farm, but have high attachments to livestock such as Iraqw, 

Sukuma, Gogo, Arusha, and Kuria. This group is essentially sedentary as they keep 

their animals in a defined area. The third category is that of semi-nomadism or 

transhumance group. These are those tribes that see themselves as primarily a 

pastoral community, but can not subsist on their stock alone. This group is mainly 

found in Kilosa, Handeni and Bagamoyo districts. According to available official 

records, traditional livestock sub -sector counts for about 98% of the total national 

herd estimated at 15.6 million by 1995 (MoAC/SUA/ILRI, 1998). Most of the 

traditional cattle are kept by about 106,000 households of pure pastoralists and 

268,000 households of agropastoralist that are located in few administrative regions 

of Tanzania, which include Mwanza (16%), Shinyanga (15%), Singida (12%), 

Dodoma (10%), and Arusha (9%). These regions count for about 62% of the total 

traditional livestock kept in the country that are of the shorthorn Zebu type. 

According to Ole Lengisugi (ibid: 2) the traditional livestock sub-sector contributes 

about 18% of the GDP and about 30% of the agricultural sector. In addition, it 

produces about 78% of the total national milk requirements as well as a substantial 
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amount of red meat consumed daily all over the country. Despite these significant 

contributions in the national economy, the sub-sector is treated as a backward, 

irrational and environmentally unfriendly undertaking. 

2.3 Climate variability and Change as a Global Problem 

Climate variability and change is a major global issue of common concern to 

international community. It is an issue involving environment and development, but 

it is ultimately an issue of development. Many observations in resent 100 years show 

that the earth’s climate is now experiencing significant change characterized by 

global warming. The third assessment report of the Intergovernmental Panel on 

Climate change (IPCC) in 2001 has clearly indicated that most of the global 

warming observed over the past 50 years which was induced by the increase in 

concentration of greenhouse gases (GHGS), such as carbon dioxide (CO2), methane 

(CH4) and Nitrous oxide (N2O), due to human activities. In the world trend, annual 

average air temperature has increased by 0.5-0.80C during the last 50 years.  

 

According to UNFCC (2002), in China, the seasonal distribution of the temperature 

changes shows that the significant temperature increase occurred in winter, and 20 

consecutive warm winters were observed nationwide from 1988 to 2007. In China, 

annual precipitation decreased gradually since1950s with an average rate of 2.9mm, 

although it increased slightly during the period of 1991-2000. 

2.4 Climate variability and Change in Africa  

Africa has experienced a 0.5°C rise in temperature over the course of the 20th 

century, with some areas warming faster than others (Eriksen et al; 2008). 

Predictions show that annual mean surface air temperatures are expected to increase 
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between 3°C and 4°C by 2099, roughly 1.5 times average global temperatures (Boko 

et al; 2007). With respect to precipitation, an increasing share of annual rains are 

expected to fall during intense precipitation events, while droughts may lengthen, 

with some regions becoming increasingly susceptible to drought and flooding (Boko 

et al; 2007). 

 

Climate variability and change will not only impact natural ecosystems and 

productive sectors, it will also affect human settlements. Some low-lying coastlines 

and river deltas of Africa are densely populated and will be affected by a rise in sea 

level associated with climate change. Other coastal settlements will be subjected to 

increased coastal erosion (Magadza, 2000), as evidenced by the recent repeated 

floods in East Africa, including Tanzania, which highlighted the vulnerability of 

flood-plain settlements. Climate variability and change is likely to pose a significant 

negative impact on the tourism sector. Most hotels are located along the coastline 

and any increase in sea level will affect them severely. Already, climate change has 

affected the marine organisms of Africa example Coral reefs in the Indian Ocean 

have experienced significant bleaching since 1998, which has negative implications 

for fisheries, food security, tourism, and overall marine biodiversity (Desanker, 

2002) 

 

East Africa is predicted to warm by about 2 to 4Cº by 2100, somewhat less than the 

Mediterranean north-western Africa and the inner South Africa. The inner parts of 

East Africa are predicted to experience higher temperature increases than the coastal 

areas. Rainfall is predicted to decrease to about 20% in the inner parts of the region 

and the country, with dry season(s) becoming longer and having less rainfall 
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(Mwandosya, 1998). According to Hulme et al., (2001) rainfall is predicted to 

increase by 30-50% in the coastal areas of equatorial region the predicted sea level 

rise of 0.10-0.90 meters is going to aggravate flooding in the coastal region.  

2.5 Climate variability and Change in Tanzania  

The climate of Tanzania is becoming more variable and less predictable, it’s climate 

ranges from tropical to temperate in the highlands. Average temperatures range 

between 17°C and 27°C, depending on location. The temperature projection indicate 

that mean annual temperature are projected to rise by 2.20C by 2100. Average annual 

precipitation over the entire nation is 1,042 mm. The altitude plays a large role in 

determining rainfall pattern, with higher elevation receiving more precipitation. 

Generally speaking, the total amount of rainfall is not very great, only about half the 

country receives more than 762 mm annually (Mwandosya et al., 1998). Tanzania’s 

precipitation is governed by two rainfall regimes/Bimodal rainfall, comprised of the 

long rains of Masika between March-May and short rains of Vuli between October-

December, is the pattern for much of the northeastern, northwestern (Lake Victoria 

basin) and the northern parts of the coastal belt. Climatic variability and change in 

Tanzania has resulted to prolonged drought which causes decline in water resources, 

effects on crop cultivation and animal keeping, loss of biodiversity and without 

forgetting migration of people and animals.  

 

The climate variability and change in Tanzania is recognized and well explained in 

the National Adaptation Programme of Action (NAPA) published in 2007, with 60 

pages of alarming grounds for concern. Of greatest significance is the assessment 

that a 2 degree rise in temperature could reduce animal productivity in Tanzania by 

33%. Tanzania is home to one of the great symbols of climate variability and change 
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- the melting icecap of Mount Kilimanjaro - which is projected to lose its 

permanence by 2020. However the greater significance of the Kilimanjaro region is 

the impact of temperature change on its sensitive forest ecosystem and the role that 

plays in the water cycle.  

Malaria is already reported to be established on the slopes of Kilimanjaro, an 

unprecedented hazard for local people. Other potential national impacts include 

increased insect infestations and pressure on the "rangelands" already overused for 

livestock. Clearly the poorest communities are most at risk. It seems illogical to 

pump hundreds of millions of aid dollars into Tanzania's development agenda whilst 

climate change adaptation funds contemplate mere fractions of these sums.  

 

Tanzania experiences periodic droughts and flooding. Variability of rainfall is 

predicted to increase as the result of increased frequency of El Nino events (IPCC, 

2001). El Nino influences the length of rainy seasons in the equatorial region which 

experiences two rainy seasons in a year. La Nina reduces rainfall all over Africa 

during its first year and increases it in the second year. However, its effects on 

Tanzania are less pronounced than those of El Nino. Finally, variations in rainfall are 

strongly related to sea surface temperature (SST) variations in the Indian Ocean and 

the Atlantic which may sometimes alter standard oscillation outcomes (De Wit et al., 

2006). The productivity of weather-dependent sectors, such as pastoralism, is likely 

to be substantially affected by climate change (Smith, et al., 2002). 

2.6 Overview of the situation of drought and Pastoralism in Africa 

According to Ahmed et al, (2009) climate has become increasingly unpredictable 

and variable, and projected increases in temperature, shifts in rainy seasons and 
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intense rains over much of Africa will result in a variety of changing climate 

conditions, with serious implications as one third of African people live in drought-

phone areas and that around 220 million people are annually exposed to drought. 

Rangeland and natural pastures areas that have less than 200 mm are experiencing 

high soil degradation; In fact, the biodiversity is decreasing very rapidly due to the 

overgrazing caused by very high increase of flock numbers and poor natural 

vegetation management. Moreover, rangeland and pastures are shrinking because of 

the increasing transformation of these areas into cropped land and the introduction of 

intensive irrigation systems. Cropping of marginal lands using non adapted 

techniques has enhanced soil degradation and desertification. In Tunisia, the 

contribution of rangelands to livestock diet has decreased from 65% to 10% (Smith, 

et al., 2000).  In Jordan, these ecosystems used to provide 70% of feed requirements 

for animal grazing; today, it has declined to 20% (De Wit, et al., 2006). In resent 

decades pastoralism has been in deep crisis and although the causes for the crisis are 

several, those that are related to prolonged drought and loss of grazing lands are 

most significant. 

2.7 Impacts of climate variability and change  

2.7.1 Impacts of climate variability and change in Asia 

In Asia, enormous pressures have been put on Asia’s ecosystems to support the ever 

growing demand for natural resources. The most affected areas are coastal and 

marine ecosystems, forests and mountainous regions and the flora and fauna within 

them. Climate change will have a profound effect on the future distribution, 

productivity, and health of forests throughout Asia, for example northeast China may 

become deprived of conifer forest. Grassland productivity is expected to decline by 
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as much as 40–90% for an increase in temperature of 2–3°C combined with reduced 

precipitation, in the semi-arid and arid regions of Asia (Charvériat, 2000). 

Climate variability and change is already taking place, and the South Asian 

countries, particularly the poorest people, are most at risk. The impacts of higher 

temperatures, more variable precipitation, more extreme weather events, and sea 

level rise are felt in Asia and will continue to intensify. These changes are already 

having major impacts on the economic performance of Asian countries and on the 

lives and livelihoods of millions of poor people. The impacts result not only in 

temperature and sea level change, but also increased climate variability and 

extremes, including more intense floods, droughts, and storms (Blench, 2001). 

The Intergovernmental Panel on Climate change report (2001) provided specific 

information for South Asia region concerning the nature of future impacts of climate 

variability and change. Some of the identified future impacts include:  

Glacier melting in the Himalayas is projected to increase flooding and will affect 

water resources within the next two to three decades. Also Climate change will 

compound the pressures on natural resources and the environment due to rapid 

urbanization, industrialization, and economic development. Crop yields could 

decrease up to 30% in South Asia by the mid-21st century, mortality due to diarrhea 

primarily associated with floods and droughts will rise in South Asia and lastly Sea-

level rise will exacerbate inundation, storm surge, erosion and other coastal hazards. 

As a result of these changes, climate variability and change hamper the achievement 

of many of the Millennium Development Goals (MDGs), including those on poverty 

eradication, child mortality, malaria and other diseases, and environmental 
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sustainability. Much of this damage would come in the form of severe economic 

shocks. In addition, the impacts of climate variability and change will exacerbate 

existing social and environmental problems and lead to migration within and across 

national borders (Blench, 2001). 

2.7.2 Impacts of climate variability and change in America and Australia 

In United States some systems and societies are more vulnerable to the impacts of 

climate variability and change than others. Climate variability and change will affect 

a wide array of systems including coastal settlements, agriculture, wetlands, crops, 

forests, water supply and treatment systems, and roads and bridges. The vulnerability 

of different systems varies widely. The cost of the 2002-03 droughts to the 

Australian economy was around 1% of GDP and there were considerable social 

impact on regional communities. Adaptation can reduce these costs building on the 

experience of dealing with climate variability (Charvériat, 2000). 

 

In Latin America there are a lot of uncertainties over rainfall. It is predicted that arid 

and semi-arid areas will receive even less rain under climate variability and change 

leading to degradation of agricultural land and impacting food security. Except for 

mid-latitude areas, where CO2 fertilization effects may balance out the negative 

effects of climate change, agricultural yields are expected to decrease throughout 

Latin America by the end of the Century (Haines and Patz, 2004). 

2.7.3 Impacts of climate variability and change in Tanzania 

The impacts of climate change are likely to be spatially variable, and developing 

countries – many in Africa – generally are considered more vulnerable than 

developed countries due to their lower capacity to adapt (Thomas and Toyman 
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2005). Climate variability and change will result in fundamental alterations to 

ecosystem structures and functions. These in turn will affect human land-use and 

livelihoods and have the potential to make pastoralists more vulnerable (Galvin et al; 

2004). 

Extreme events are likely to pose the greatest climate change, as in Tanzania, they 

are likely to take the form of drought, flooding, tropical storms and cyclones, which 

are expected to become more frequent, intense and unpredictable (IPCC, 2003). 

Slow onset extreme weather conditions, such as the recent drought, and sudden 

events, such as the El Niño episode of 1997-98, highlight the country’s vulnerability 

to current climatic hazards. The El Niño event, for example, led to drought and 

flooding, and triggered a national food emergency, with severe food shortages, 

‘skyrocketing’ food prices, increases in power rationing, and extensive food, cattle 

and cash crop losses (US National Drought Mitigation Center 1997). It was reported 

that villagers walked up to 50km to collect emergency aid rations (ibid.). 

Meanwhile, flooding damaged human settlements, infrastructure, property and 

livelihoods, and was associated with the spread of malaria, cholera and diarrhea 

(Initial National Communication, 2003: 42 and IPCC, 2003). While local coping 

strategies may be able to deal with such shocks in the short-term, they are unlikely to 

be able to cope with more frequent and severe climate events. Indeed, selling assets 

such as livestock and household goods as a coping mechanism can leave households 

more vulnerable to both poverty and climate variability and change in the long-run. 

Rift valley fever, which afflicts people and livestock, is closely related to heavy 

rainfall especially in central zones of Tanzania (Orindi et al; 2005). 

 

The ice cap on the Kilimanjaro has been in a general state of retreat since the end of 
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the Little Ice Age around 1850. This retreat was driven by natural climatic shifts 

(particularly a decline in regional precipitation), but appears to have accelerated due 

to the warming observed in the second half of the 20th century. Later in 1976 the 

glaciers covered 4.2 km² compared with only 2.6 km² in 2000. Measurements taken 

in 2000-2001 on Kilimanjaro show that its glaciers are not only retreating but also 

rapidly thinning. Over these 38 years, Kilimanjaro has lost approximately 55% of its 

glaciers. There is general consensus that the ice cap of Kilimanjaro will have 

disappeared by the year 2020 for the first time in the surveyed period of over 11,000 

years (Hastenrath, at al; 1997) 

 

As global warming causes polar ice caps to melt, the IPCC predicts sea-level rise of 

8 to 96cm by 2100. With an 800km coastline, and a coastal population of 16%, sea-

level rise is likely to have a considerable impact on Tanzania’s coastal communities 

and the ecosystems depend on for their livelihoods. The Tanzanian Government 

identifies the regions likely to be hardest hit as: Dar es Salaam, the Coastal region, 

Mtwara and Lindi. Damages in Dar es Salaam alone are estimated to reach US$48-

82 million (based on sea-level rise of 0.5 and 1m respectively) (Tanzanian Initial 

National Communication 2003: 38). Other impacts include (from ibid. and the 

forthcoming NAPA): Land loss of 247 - 494 km2 (based on sea-level rise of 0.5 and 

1m respectively), Coastal erosion damage coastal structures and properties, loss of 

coastal and marine ecosystems (e.g. mangroves, fish, coral), saline intrusion in fresh 

water bodies (e.g. the Rufiji delta) and inundation of low-lying coastal areas 

(Shardule  et al., 2003). 

 



 21 

Climate variability and change is projected to have both positive and negative 

consequences for Tanzania’s water-resources, specifically for the three major river 

basins: Ruvu, Pangani, and Rufiji. The Ruvu basin, of particular importance because 

it is upstream of Tanzania’s major population center, Dar es Salaam, could 

experience a 10% decrease in runoff according to the Initial National 

Communication (2003). The Pangani basin supplies water to the Tanga, Kilimanjaro, 

and Arusha regions, supporting a number of economically important activities,  these 

include the Arusha Chini sugar plantations in the Kilimanjaro region, the lower 

Moshi irrigation scheme, the Handeni District water supply and a number of 

important power stations. For the Pagani River, there is some seasonal variation with 

runoff projected to increase in some months runoff and decrease in others, with 

annual basin runoff decreasing by an estimated 6%. However, the Pagani River, is 

projected to decrease in all months, with annual reductions of 9%. The Rufiji basin 

meanwhile is large catchments in the south of the country, focused on the Great 

Ruaha River, which is economically important to the nation in part because of the 

hydropower it generates at Mtera Dam and Kidatu Dam.  

 

NAPA (2007) predicts that changing climatic patterns in Tanzania, such as increased 

temperatures and changes in rainfall patterns, will have strong impacts on wildlife in 

the country. Species migratory patterns will likely change, pests and diseases may 

increase, and strain for resources will become more prominent. Already, 14 species 

of dry country birds have responded to a drying climate and have expanded their 

range. 
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Climate plays an important role in the geographical distribution and seasonal 

abundance of vector species that are responsible for the transmission of a number of 

human diseases. Changes in temperature, precipitation, humidity, and wind patterns 

will directly affect vector species’ reproduction, development and longevity. The 

distribution of vector borne diseases in the human population is also limited by 

temperature in many regions where the climate is too cold for parasite survival 

(Martens et al., 2001). Of the various vector borne diseases malaria in particular is a 

major public health concern in Tanzania. It accounts for 16.7% of all reported deaths 

in Tanzania and is one of the leading causes of morbidity in all regions, ranging from 

24.4% in Rukwa regions to 48.9% in Dar es Salaam (TINC, 2003).  

The problem of malaria is getting worse because of growing parasite resistance to 

first line anti-malarial drugs and mosquito resistance to insecticides. Malaria is 

endemic in most of Tanzania even under the current climate e.g., Mbeya, Njombe, 

Iringa, and Arusha where formally cooler temperatures prevent or interrupt the 

transmission of malaria, but now days increased temperatures has opened new areas 

to malaria transmission (Tol et al., 2002).  

2.8 Impact of climate variability and change to Pastoralism  

Over 1 billion people in the world depend on livestock, and 70 percent of the 880 

million rural poor living on less than 1 USD per day are at least partially dependent 

on livestock for their livelihoods (World Bank, 2007). Climate variability and 

change is already taking place in many pastoralists’ societies; this is evidenced by 

the existing awareness of changing climate among the local communities, which is 

reflected by various local indicators used to explain such changes as well as 

adaptation strategies. Generally, climate variability and change is already happening 
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with its impacts being felt by pastoral communities, who are more vulnerable to its 

effect as they rely on livestock production which is highly weather sensitive. 

Fluctuation of rainfall, decrease in the amount of rainfall, is noticed, change in the 

timing of the rains, with rains coming late than expected, and hence affecting the 

crop calendar for those who also cultivate. Impacts of global climate change are not 

only physical and economic, but also social and cultural, jeopardizing 

environmentally based pastoral livelihoods in many areas of the world (Orindi et al; 

2007). 

The study done by Ahmed at al., (2009) in Somaliland indicated that, the impact of 

the reduced rainfall has been water scarcity, disappearance of natural springs and 

drying of pan dams. Pastoralists have had to cover up to 30kms to get water. There 

has also been loss of grass, and hence fewer number of animals. This has led to less 

milk and less food production on farms. In recent times climate variability and 

change have forced most pastoralist communities to be sedentary and adopt other 

economic activities. Changes in rainfall patterns result in increasingly scarce, 

scattered and unpredictable pastures. The number, distribution and productivity of 

permanent pastures and water points, which are so critical for livestock survival 

during the dry season, are bound to decline. The combined effect of land degradation 

and extreme weather conditions has caused food insecurity among the pastoral 

communities an livestock numbers are tremendously reduced in some areas, the 

number of people impoverished and switched from rich or medium to poor. 

Accoring to Hulme (2005) Pastoralists are on the frontlines of climate change and 

are the most affected by climate change in East and Horn of Africa. 

Despite the effects of climate variability and change, has been affected by other 

factors like increasing number of agricultural populations encroaching on range land 
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areas. More pastoral land has also been taken over by smallholder farming of new 

drought resistant crops (Kulindwa, 2002).  

2.9 Global Pastoralists strategies to cope and adapt climate variability and 

change 

Adaptation to climatic change refers to adjustment in human and natural systems to 

respond to actual or expected climate impacts (IPCC, 2003). Global climate change 

is raising new challenges for pastoral systems in Africa and elsewhere. Climate 

change already has a measurable impact on many natural and human systems. 

Effects are projected to increase in the future and to be more severe with greater 

increases in temperature. The Pastoralists have been forced to take up several 

adaptive strategies. Adaptation measures are already being implemented, and will be 

essential in order to address the projected consequences. There is, however, a limit to 

adaptation; mitigation measures will also be needed in order to reduce the severity of 

impacts. 

General adaptation measure that has been adopted in many different parts of world 

includes:- 

Breed improvement and also keeping livestock that are suitable in high temperature 

and building shades for the animals, develop projections for range changes of pest 

and diseases, Monitoring and early interventions and diversification in order to find 

other source of income such as  agriculture, employment in the private sector and 

business. Also vaccination of animals against diseases regularly following veterinary 

calendar is done together with sensitization campaigns on the early signs of the 

diseases occurrence. The tolerant species are introduced to overcome the change in 

climate, destocking of livestock to suit land carrying capacity, rotational grazing is 

being done and pastoralist migrate to other areas with adequate pasture.  
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Other strategies are used by the Tanzania government include; National grain 

reserves, grain future markets, weather insurance, the role of food price subsidies, 

cash transfers and school feeding scheme. Scientists have developed methods that 

can be used in early drought warning such as drought indices and remote sensing 

tools and techniques that can mitigate better drought effects. Tree planting programs 

and campaigns assist to reduce the intensity of climate variability and change. 

2.10 Government Policy on Climate variability and Change in Tanzania 

In 1997 Tanzania developed a first National Action Plan on Climate Change, which 

contained an inventory of emissions by source and removal by sinks of greenhouse 

gases based on 1990 data. Besides the Action Plan, various studies focusing on 

technological and other options for mitigating greenhouse gases in Tanzania as well 

as on the assessment of vulnerabilities and possible adaptation measures have been 

completed. Tanzania has also signed or ratified a number of multilateral 

environmental agreements, and has a number of national level environmental and 

sectoral plans that intersect with responses that may be required to manage climate 

variability and long term climate change (URT, 2002).  

2.10.1 Tanzania National Livestock Policy, 2006 

The vision of the livestock industry as stated by the livestock stakeholders in April 

2001 is “By year 2025, there should be a livestock sector, which to a large extent 

shall be commercially run, modern and sustainable, using improved and highly 

productive livestock to ensure food security, improved income for the household and 

the nation while conserving the environment.” 

The policy in section 1.3 mention six major problems facing the sector as low 

genetic potential of the indigenous livestock, problems in Land, Water and Pastures, 
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Livestock diseases, poor marketing of livestock and livestock products, Inadequate 

livestock farmers’ knowledge and skills, problems in Investment and credit facilities, 

but the policy does not consider climate and variability change as a problem. 

 
According to Kulindwa (2002), lack of clear policies and laws that gives priority to 

pastoralism as a livelihood resulted to vulnerability of pastoral society in terms of 

access to land rights. Conservation laws and policies seems to favour wildlife than 

people led to numeral eviction of pastoralist in different parts of the country. In the 

article which appeared in the guardian, Saturday, March 5, 2011 of Tanzania, 

Clarence Kipobota state that; “It is evident that the country laws and policies are not 

supportive of the indigenous pastoralism and what are in the minds of the law and 

policy markers is commercialization of natural resources for country development.” 

2.10.2 Poverty reduction strategy paper (PRSP) 

Although Tanzania’s PRSP recognizes the grave impact of weather and climate 

hazards on development, and particularly on the poor, it neglects climate change. 

The important impact of climate related risks, however, is clearly recognized. For 

instance, stakeholder groups that were interviewed in preparation for the poverty 

strategy voiced their worries: “A major concern of the poor is their vulnerability to 

unpredictable events. In Tanzania, famine often results from either floods or drought. 

Since the mid-1990s, Tanzania has in fact experienced a series of adverse weather 

conditions, which undermined food security. There is, therefore, a growing need for 

safety-nets.” (Aglawal et al., 2003). 

2.10.3 Other National Policies of Relevance to Climate variability and Change 

Tanzania has put in place a number of environmental and sectoral policies and plans 

especially during the 1990s, which are intended to increase its ability to cope with 
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current environmental problems as well as with additional risks posed by climate 

variability and change. The following paragraphs discuss some of the most relevant 

policies. The National Environmental Action Plan (NEAP) of 1994 was a first step 

towards incorporating environmental concerns into national planning and 

development. NEAP identified six priority environmental concerns, namely land 

degradation; lack of accessible, good quality water for both urban and rural 

inhabitants; pollution; loss of wildlife habitats; deterioration of marine and 

freshwater systems; and deforestation. In order to address these issues the National 

Environmental Policy (NEP) was promulgated in December 1997 to provide a 

framework for mainstreaming environmental considerations into the decision-

making processes in Tanzania. Though NEP does not pay explicit attention to 

climate change, the primary environmental issues brought forward include many of 

the concerns that would be addressed by no-regrets climate change adaptation 

measures. In particular, the NEP highlights the importance of integrating 

environmental management in several sectoral programs and policies (Aglawal  et 

al., 2003). 

 

The NEP, for example, proposes “the improvement of land husbandry through soil 

erosion control and soil fertility improvement; the minimization of encroachment in 

public lands including forests, woodlands, wetlands, and pastures; the strengthening 

of environmentally sound use, monitoring, registration and management of 

agrochemicals; as well as the improvement in water use efficiency in irrigation, 

including control of water logging and salinization.” In addition, the forestry section 

of NEP is most explicit in giving attention to cross-sectoral environmental issues: 

“the main objective is the development of sustainable regimes for soil conservation 
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and forest protection, taking into account the close linkages between desertification, 

deforestation, freshwater availability, climate change, and biological diversity.” The 

only other paragraph in the NEP that relates to climate change reads as follows “The 

need to undertake climate studies in order to come up” (Aglawal et al., 2003). 

2.11 Knowledge Gap  

The review has illuminated some gaps in the literature. There are different studies 

which have been done in Tanzania dealing with the reasons for climate variability 

and change and impacts to farmers, environment and a few studies on impacts of 

climate variability and change among other pastoral societies. Mwandosya et al., 

(1998) focused on the reasons for climate change and the its general impacts. IPCC 

(2001) explained all about the temperature and rainfall changes due to climate 

variability and change and Zebbe (2003) documented the Maasai natural resource 

use after being affected by climate change. Apparently, there seems to be lack of 

studies conducted to assess the Barbaig pastoral community knowledge and 

experience on climate variability and change and the way they cope, adopt and 

mitigate those changes. This study therefore, is sought to fill the gap.   

 

 

 

 

 

 

 

 

 

 

 



 29 

CHAPTER THREE 

RESEARCH METHODOLOGY 

This refers to the techniques were used in carrying out the research work. The study 

collect ed both primary and secondary data with the aim of obtaining information 

concerning the Impacts of Climate variability and change on the Livelihood of 

Barbaig Pastoralist’s communities, by finding out community knowledge and 

experience on climate variability and change, effects and all about Barbaig strategies 

to cope and mitigate climate variability and change effects.  

3.1 Selection of the study Area 

The study was conducted in two wards of Dirma and Gisambalang in Hanang 

district, Manyara region. The district was selected due to the fact that it is potential 

in carrying out pastoralism as 70% of its people are pastoralists (Lane, 2008).  

Further more, the earlier mentioned two wards were purposeful selected basing on 

the following criteria (i) Large proportion of population are Barbaig and are 

predominantly depending on pastoralism activities ii) is among the area highly 

affected by climate variability and change in Tanzania.  

3.2 Description of the Study area 

3.2.1 Location  

Hanang district is situated in the northern part of Tanzania, in Manyara region. It is 

located in the Rift Valley highland zone 1,000 and 2,000 meters above sea level, 

between 4° and 5° latitudes south of Equator and 34° and 35° longitudes east of 

Greenwich Meridian. 
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The district has an area of 3,436 square kilometers, of which 80,078 hectors are used 

for agricultural activities and 224,000 ha (65.2%) are used for grazing.  

Administratively, the district is divided into five divisions, 22 wards and 53 villages. 

It shares common borders with Mbulu and Babati Districts to the north, Kondoa and 

Singida rural districts to the south, Kondoa district to the east and Iramba district to 

the west. 

3.2.2 Climate and rainfall  

The Hanang district is located in high altitudes, between 1000m and 2000m above 

sea level. The area has a bimodal rainfall pattern comprising of short rains in 

November – December, and long rains in March – April, with the Mean annual 

precipitation from 500mm to 900mm. The district has an average temperature of 

260C during wet season and 330C during dry season.  

3.2.3 Population and economic activities 

Hanang District has a total population of 204,640 people. Out of this, 104,185 are 

male and 100,455 are females. The population growth rate is 4.2% per annum and 

hence population projection for the year 2009 was expected to be 246,523 people 

(URT, 2004).  

 
Majority of the Hanang residents earn their income through animal products which 

come from livestock marketing because about 70% of the district total population is 

pastoralists (DED, 2009).  It is estimated that 60-80% of food and income sources of 

the pastoral communities is derived from livestock and livestock products (Orindi et 

al., 2005). The rest of people earn their living through crop husbandry whereby they 

cultivate different crops like sesame, maize, pigeon pea and sunflower. Some people 

have formal employment and some are businessmen. 
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Hanang district is one of the districts with large number of livestock and the 

livestock keepers are the majority of the district population. Livestock keeping is 

still carried out in a traditional system where they used to keep large group of cattle 

regardless of their quality. Having many livestock is considered as wealthier and 

hence is a prestige. The numbers of livestock according to the National Livestock 

Census of 2003 in the district is shown in Table 1. 

Table 1:  Population of livestock in Hanang District 

Type of Livestock Number 

Cattle 319,843 

Donkey 9,000 

Pigs 6,467 

Dog 13,857 

Chicken             206,644 

Duck 1,375 

Total              752,373 

Source: DED, (2011). 

 
3.3 Research Design 

Research designs are all issues involved in planning and executing a research project 

(Miller, 1991). It is also defined by Orodho (2003) as the scheme, outline or plan 

that is used to generate answers to research problems. It is the outline which guides 

the achievement of the intended study objectives. This study used cross-sectional 

design because it involves gathering of information to a representative population 

sample at single point in time through which structured questionnaire was used 

(Kombo and Tromp 2006). This method was selected because it helps the researcher 

to have a more in-depth study of a small number of sampled population and it also 

allows the use of probability and non probability sampling techniques and therefore 
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the selected sample represented the study population to a known degree of precision. 

Also it allow the researcher to use instruments   other than questionnaire in the 

process of data collection (Chamber,1990).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

3.4 Sampling Design 

3.4.1 Sampling frame 

This is entire population from which the sample for the study was drawn (Kothari, 

2000). Sampling frame for the pastoralists were the list of all pastoralists in the two 

selected villages which was obtained from Village Executive Officers registers. Also 

sampling frame for village leaders, village agriculture extension officers (VAEO), 

Ward Executive officers (WEO), and Agriculture and livestock District officers from 

Hanang District.  

3.4.2 Sampling Unit 

The sampling unit of the study was an individual person who is a pastoralist, village 

leader, village agriculture extension officer, Ward Executive officer and Agriculture 

and livestock District officer in Hanang District. 

3.4.3 Sample Size and distribution 

Sample size refers to the number of items to be selected from the universe to 

constitute a sample (Kothari, 2000; 69). Based on Dirma village population of 3283 

people (Dirma village chairperson office, 2011) and Gisambalang village that has a 

population of 2910 people (Gisambalang Village chairperson office, 2011) which 

makes a total population of 6193 people, sample size of 100 people were selected.  
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The sample size was obtained from equation (1) by Rwegoshora (2006):- 

                     —―—―———————————————(1) 

Where by     n = Sample size,                                      N= Total population  

                     x = Precision (1-10%)                             1= constant 

Using population size of 6193 people and the precision of 10% the estimated sample 

size was 100 respondents.  

Note: sample size was 100 pastoralists and 10 key informants who were purposively 

selected and made a total of 110 respondents. 

The sample of respondents were distributed as indicated in the Table 2 of sample 

size and composition: 

3.4.4 Sampling Techniques/Procedures 

Sampling procedure refers to the process of selecting a number of individuals or 

objects from a population such that the selected group contains elements 

representative of the characteristics found in the entire group (Orodho and Kombo, 

2002). Sampling procedures can either be probability with components like simple, 

stratified, systematic and cluster random samplings or Non probability with 

components such as quota, convenience, purposive and snow ball samplings 

(Kombo and Tromp, 2006).  
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Table 2: Sample size and composition 

 

 

 

 

 

 

 

 

In selecting the appropriate respondent, both Probability and Non probability 

sampling procedures were used. Two wards were purposely selected that are Dirma 

and Gisambalang in Hanang district and from each ward, one village with majority 

of pastoral community is selected.  Stratified random sampling was used to get 50 

pastoralists from each village, because the researcher intended to reduce sample 

heterogeneity by dividing the pastoralists into non overlapping homogenous sub 

population. Then simple random sampling method was used on the list of female and 

male pastoralists so as to get representation of female to enable collection of 

information on how climate variability and change affect different groups in a 

society (Kothari, 2004).  

 
In non-probability sampling procedure; purposive sampling was used to select key 

informants such as village leaders, Agriculture extension officers, WEO and District 

official staffs for specific and technical data (Kothari 2000). Purposive sampling was 

Type of Respondent Villages Office 

Staff 

Total 

  
 Dirma Gisambalang   

Pastoralist 50 50  100 

Village leaders 2 2  4 

Village Agriculture 

Extension Officers 

 

1 

 

1 

  

2 

Ward Executive officers   2 2 

Agriculture and livestock 

District officers 

   

2 

 

2 

Grand Total 53 53 4 110 
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used to select key informants such as Village leaders (VEO, Village chairperson or a 

member from village committee), WEO and District leaders were selected due to 

their positions. From the district level, two key informants were purposively selected 

with consideration of being working close with pastoralists (ie Agriculture and 

livestock officials). 

3.5. Data Types and sources 

Researcher collected data from both primary and secondary sources. Type of data 

collected include Barbaig pastoralists knowledge and experience on climate 

variability and change, the effects of climate variability and change on the livelihood 

of pastoral community, strategies to adopt and mitigate climate variability and 

change effects on the part of Barbaig and government.  

 

Since the source and type of data differ depending on the research question, Table 3 

puts clear the kind of information/variables collected pertaining to each objective 

and research question. 
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Table 3: Kind of information/variables collected pertaining to each objective 

Objective  Research questions Variables 
 

Barbaig 

pastoralists 

knowledge and 

experience on 

climate variability 

and change 

   
What are the     

Barbaig’s knowledge   

and experience on 

climate variability 

and change? 

 
  -Awareness of climate 

variability & change 

 -Events related to climate 

variability   & change 

     

 

Magnitude and 

effects of climate 

variability and 

change 

What are the 

magnitude and effects 

of    climate 

variability and change 

to the livelihood of 

Barbaig pastoral 

community? 

 - Effects experienced 

 -Changes in livelihood      

activities 

 - Number of livestock 

- Type of livestock 

 -Change in asset ownership 

 - Food security 

Strategies to adopt 

and mitigate 

climate variability 

and change  

How does the Barbaig 

pastoral community 

adopt and mitigate 

climate variability 

and change effects?  

-Measures to cope/adopt climate   

variability and change 

- Mitigation measures 

 - Coping strategies 

 -Change in livelihood activities 

 - Migration 

 

3.6 Data Collection methods 

Both secondary and primary data collection methods were used, that includes 

interview, observation, group discussions and review of secondary data (Kothari, 

2004). 
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3.6.1 Primary data collection methods  

Primary data are information gathered directly from respondents, are collected afresh 

for the first time and original in character (Kothari, 2004). Primary data collection 

methods included interviews, Focus group discussion and observation. The primary 

data were obtained by using the following methods; 

Interviews 

Interview is the direct method of data collection used by many social scientists 

(Rwegoshora, 2006). The researcher used this method since it allow face to face 

exchange of ideas and dialogue with the respondent (Kombo and Tromp, 2006). It 

involved presentation of oral-verbal and reply in terms of oral-verbal responses.  

Semi-structured interview was used to gather information from key informants. This 

is because semi-structured interview enabled researcher to gather qualitative and 

quantitative, specific and in-depth information from the respondents and a check list 

was used to guide the interview. A structured interview was conducted to house hold 

respondents. This enabled the researcher to collect data from large sample at a short 

period of time by visiting and interviewing them in their respective places of 

work/residences (Kombo and Tromp, 2006).  A pre-testing of questionnaire with 

small representative sample was done to perfect the questionnaire concept and 

wording (Kombo and Tromp, 2006).  

 

Observation 

This technique provides information about actual behavior. It becomes more 

effective when the researcher join the group under study (Kombo and Tromp, 2006; 

Kothari, 2000). During observation, the researcher visited the selected villages; paid 

a direct look to see the real situation of pastoralists as the result of Climate change.  
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This technique helped researcher to collect data which were relevant to the study, 

check the validity and make a relevant inference of the data provided by 

respondents. Observation served also as a triangulation method. During observation 

the researcher used checklist as a tool to guide observations. Being aware of the 

behavioral change of respondents during observation, the researcher related the data 

collected through other methods of interview and Focused Group Discussion so as to 

validate the information obtained through observation.  

 

Focus group Discussion (FGD) 

Focus Group Discussions is a method that provide a lot of information quickly and 

are good for identifying and exploring beliefs, ideas or opinions in a community 

(Kombo and Tromp, 2006). Researcher conducted a total of three FGD in each 

village; from the group of  youth, women and men (with at least ten people each 

group) where the main sub topics discussed include community knowledge on 

climate variability and change, magnitude and effects of climate variability and 

change and different strategies to adopt and mitigate it. With such categories of 

respondents, it is obvious that, all ideas and interests were captured. 

 
Time trend of events/Historical events were used to track climate variability and 

change (e.g. drought and heavy rains years) where the historical event matrix was 

used. In addition the pair wise ranking was used to rank the impacts of climate 

variability and change among the pastoral societies. This was done through the use 

of pair wise ranking matrix (Kothari, 2000). 
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3.6.2 Secondary data collection methods  

Secondary data are those which have already been collected by someone else and 

have already been passed through the analysis process (Kothari, 2004). Secondary 

data collection included review of diverse source of professional reports/documents 

in hard copies and electronically forms. These are the data already collected by other 

researchers on related subject but relevant to the current study. The secondary data 

were obtained from the published journals, books, internet, broachers report or 

magazines (Kombo and Tromp, 2006). Also documents were obtained from villages 

and district offices together with data on temperature and rainfall from Tanzania 

Metrological Agency (TMA).  

3.7 Data Processing, Analysis and Presentation 

3.7.1 Data processing 

Data processing implies editing, coding, classification and tabulation of collected 

data so that they are amenable to analysis (Kothari, 2004). The collected data were 

processed and verified prior to analysis. Data were edited to detect errors, omit them 

before coded into numerical and classified to make them amenable for interpretation 

and then entered into the computer for analysis. Statistical Package for Social 

Sciences (SPSS) was used for data entering, editing, coding and classification 

(Pallant, 2005; Sospeter, 2006).  

3.7.2 Data Analysis 

Data were systematically analyzed using main two computer programs such as 

Micro soft Excel and SPSS. The study used descriptive statistics to analyze the 

collected data. This includes measures of central tendency and location, such as 

frequency, means and percentage (Kothari, 2000). The descriptive analysis was used 
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to obtain frequencies and percentages pertaining to general characteristic of 

respondents such as sex, age, education level and marital status. Ranking and scoring 

was used to understand which are the major effects of climate variability and change 

in pastoralist community (Kothari, 2004). Data to understand knowledge and 

experience on climate variability and change were analysed looking at the proportion 

of respondents who have clear understanding and are aware of climate change 

events. Magnitude and effects of climate variability and change were analyzed by 

comparing the livelihood variables between present and past.  

 

3.7.3 Data Presentation 

The results of analyzed data are presented in chapter four by using  figures, tables, 

charts and word text. The presentations interpreted and provides as findings 

documents. Therefore, conclusion and recommendations were drawn basing on 

findings interpreted and discussion of results. 
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CHAPTER FOUR 

PRESENTATION AND DISCUSSION OF RESULTS 

4.1 Introduction 

This chapter presents the interpretation and discussion of major findings relating to 

the subject of the study. The discussion of the findings are based on designed 

research objectives and research questions which include the examination of Barbaig 

pastoral community knowledge and experience on climate variability and change, 

the effects of climate variability and change on the livelihood of   pastoral 

community in the study area and identification of the strategies used to adopt and 

mitigate climate variability and change effects for the pastoral communities. Other 

variables related to the subject, especially the characteristics of the respondents are 

also presented and discussed. 

4.2 Respondents Characteristics 

The main characteristics of respondents considered in this study are sex, age, level of 

education and marital status. The results are here under presented and discussed. 

4.2.1 Sex of the Respondents 

Results on sex of respondents show that more than half of respondents (69%) were 

males and 31% were females (Table 4(a)). Analysis of the results by village also 

indicate  that the proportion of male headed households is above halt (68-70%). 

Even though this study involved both sexes in equal probability as they were 

selected randomly, the possible explanation for this is that a large number of 

household heads within Barbag community are men who are more likely to be 

exposed or has more knowledge of climate change and variability  
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Table 4(a): Person characteristics of respondents’ 

Source: Fieldwork Survey, 2012 

 

4.2.2 Age of the Respondents 

Results on age of the respondents show that on average large proportion (72%) of 

respondents  ranges between 36 and 55 years old (Table 4(a)). The results also show 

that very few  respondents were in the age category of 18 to 25 (5%) and greater 

than 55 (6%).  Similar proportion of age groups is observed in all villages.   

 

Variable Description Respondents (%) 

Gisambalang 

(n = 50) 

Dirma 

(n = 50) 

Total 

(N= 100) 

Sex Male 70 68 69 

Female 30 32 31 
 

Age (years) 18 – 25 6 4 5.0 

26 – 35 20 14 17.0 

36 – 45 36 42 39.0 

46 – 55 34 32 33.0 

  >55 4 8 6.0 
 

Level of 

Education 

Informal Education 42 40 41.0 

Primary Education 46 34 40.0 

Secondary 

Education 

6 22 14.0 

College Education 6 4 5.0 
 

Marital  

Status 

Single 22 28 25.0 

Married 48 42 45.0 

Divorced 8 6 7.0 

Separated 14 16 15.0 

Widow 8 8 8.0 
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These results imply that the large number of respondents were adult with the 

responsibilities of caring for their families also could imply they had adequate 

experience of climate change and know different coping strategies they adopt in their 

life style. From this point of view, it can be concluded that age group of people 

determines understanding level of climate change and coping strategies used within 

the community. This fact also suggests that there is the presence of labour forces for 

various coping strategies and interventions as there are more energetic young and 

middle age pastoralists. 

 

4.2.3 Education Level of the Respondents 

Results on education level of the respondents as presented in Table 4(a),  show that 

on average  large proportion (42%) of the respondents  had informal education 

(never attended the formal school), followed nearly by respondents who had primary 

school education which accounts for 40% of total of the respondents. Also the results 

indicate that very few had attained secondary and college education accounting for 

only 12% and 6% respectively. 

 
Results indicate a relative large proportion of  households with secondary  and 

college education in Dirma (26%)  compared to the Gisambalang village in which 

only 12% had primary or secondary education. The reasons for this scenario could 

be the presence of Dirma secondary school found at Dirma village also  the 

relatively high awareness of the dwellers on the importance of attending school. The 

results from this study are similar to the findings by Kulindwa (2002) in Hanang area 

which indicated that education level of most of the Barbaig is low as very few 

manage to attain primary school education level.   
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The level of education is an important factor in livelihood promotion and particularly coping 

with risks and uncertainties related to climate variability and change. Omari (1998) reported 

that education equip people with skills in various opportunities and therefore to greater 

extent determines the performance of individuals in their respective development activities. 

 

4.2.4 Marital Status of respondents 

The results on marital status of the respondents show that on average a relative large 

number of respondents  (42-48%) were married as presented in Table 4(a). This 

implies that many had family responsibilities. This also indicates a relative stable 

community. This may necessitate them to engage in economic activities and find 

different coping strategies to meet the family needs.  

 

The results also imply that the group of widow (8%)  is likely to be more  affected 

by climate change as most of them are living alone without any assistance and others 

are HIV AIDS victims. This information suggests that, this group may need special 

attention and help  to cope with impacts of climate change. 

 
4.2.5 Place of birth  

The survey has shown that, majority of pastoralists (94%) in Gisambalang village 

were born within the village while in Dirma village, Barbaig pastoralists who were 

born within the village make a total of 74% (Table 4(b)). This implies that, the 

villagers are well aware of their environment; have their own traditional ways to 

fight climate variability and change and flow of new ideas is very limited in 

Gisambalang village as most of the villagers have the same background and 

experience. The situation may be different in Dirma because 26% of Barbaig were 
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born outside the village and therefore they may be bringing new ideas to the village 

on how to overcome the problem.   

 Table 4(b): Person characteristics of respondents’  

 
Variable Description Respondents (%) 

Gisambalang   

(n = 50) 

Dirma           

(n = 50) 

Total 

(N=110) 

Place of birth Within the village 94 74 84.0 

Outside the village 6 26 16.0 

     

Length of 

stay 

 in village 

 (years) 

1-5 10 12 11.0 

6-10 10 16 13.0 

11-15 24 20 22.0 

16-20 20 18 19.0 

>20 36 34 35.0 

     

Household  

size (number  

of members) 

1-5 14 16 15.0 

6-10 68 64 66.0 

11-15 16 20 18.0 

16-20 2 - 1.0 

Source: Fieldwork Survey, 2012 

 

4.2.6 Length of stay in the village 

The study revealed that, 35% have stayed for more than 20 years in their villages, 

although 22% stayed between 11 to 15 years and 19% between 16 and 20 years as 

Table 4(b) show above. This indicate that most of the barbaig pastoralists have 

stayed long enough to tell the reality of the place, this long stay in the village may 

have added experience on climate variability and change as well as aware of the 

effects and strategies used against climate change. 
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4.2.7 Household size  

The results in Table 4(b) above indicate that more than half 66% of respondents 

interviewed have family members ranging from 6-10 people. Very few (1%) of the 

family groups have 16-20 members. The result match with the district officials 

report that most families in pastoral community have more than 5 people as relatives 

tend to live together.  

These results imply that this big family sizes may be contributing to environmental 

destruction which in turn results into climate change consequences.  

4.2.8 Distribution of respondents by economic characteristics  

As shown in Table 5, the main current economic activity in both two villages is 

livestock keeping (pastoralism) in which , about half (47%) of respondents are 

involved. The results indicate a relatively low proportion of livestock keepers in this 

area compared to the district of proportion of 70% livestock keepers (DED, 

2011)However, crop production has high percentage close to pastoralism (31%) 

while others are engaged in small businesses (13%) and 8% were in formal 

employment. These results indicate that the Barbaig community is changing from 

pure pastoralism to agro-pastoralism. Although this finding does not show a 

complete transformation from livestock keeping to pure crop production, it indicates 

a gradual shift in activities as one of their strategy to overcome the problem of 

climate variability and change. This is supported by Lane (2008) who said; currently 

the Barbaig no longer fully practice pastoralism because of the climate changes that 

have taken place in Hanang district. 

The change of economic activities by the bargaig community is also supported by 

the relatively large proportion (86%) of the community members who were involved 

in pastoralism  5-10 years ago as indicated in Table 8.  
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Table 5:  Economic characteristics of the respondents 

Variable Description Respondents (%) 

Gisambalang 

(n = 50) 

Dirma 

(n = 50) 

Total 

(N= 100) 

Current 

Economic 

activities  

Livestock keeping 46 48 47.0 

Crop production 32 30 31.0 

Trade/business 14 12 13.0 

Formal employment 6 10 8.0 

Others 2 - 1.0 
     

Economic  

activities  

5-10 yrs ago 

Livestock keeping 88 84 86.0 

Crop production 6 8 7.0 

Trade/business 2 6 4.0 

Formal employment 2 2 2.0 

Others 2 - 1.0 

Source: Fieldwork Survey, 2012 

4.3 Barbaig pastoral community knowledge and experience on climate 

variability and change 

4.3.1 Awareness on climate change 

The study results reveal (Figure 3)  that majority of the respondents were aware of 

the climate change and variability. This is evidenced by 76% and 72% of the 

respondents from Gisambalang and Dirma villages respectively who were aware of 

the climate change. This is so because climate variability and change is a well 

known phenomenon this days, affecting people and animals so long experience (old 

age) and high level of education assist in creating awareness and vice versa. Only 

24% respondents from Gisambalang and 28% from Dirma claimed not to be aware 

of the incident of climate change and variability. 
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These results imply that Barbaig community in this area  through awareness they 

will be able to use their knowledge and experience to find out strategies to cope with 

the situation. 

 

Figure 3: Barbaig community awareness on Climate Change by Village 
 

Results of the study from key informant on the level of awareness perception to 

pastoralists revealed the same, that majority of Barbaig pastoralists are aware of 

climate change and variability. One of the livestock officer said “most of the 

pastoralists knows climate change in their local context and in local different 

experiences”.  He added that “most of them do not consider that human activities like 

overstocking can lead to climate change”.  
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4.3.2 Awareness on Climate Change by Characteristics of Respondents 

4.3.2.1 Sex and awareness on Climate Change 

The results presented in Table 6 show that 72.5% of all males and 77.4% of all 

females are aware of climate change while 27.5% and 22.6% of all males and 

females respectively are not aware. These results indicate suggest that there is no 

difference in awareness between the male and female community members. This can 

be explained by the situation that  both villages are facing the problems relating to 

climate variability and change Also in barbaig society, male and female are both 

engage in pastoralism.  

4.3.2.2 Education Level and awareness of Climate Change 

Results on the influence of level of education on the awareness of climate change 

indicate that the levels of aware increases with the levels of education (Table 6). The 

results  revealed that for those who attained college education all of them (100%) are 

aware of climate change compared to lower levels of education while awareness on 

climate change for those who attained secondary, primary and informal education 

were 85.7%, 77.5% and 63.4% respectively. This imply that those with formal 

education have the greater chance of getting more information in schools than those 

without it. However, results for the level of education in Figure 3 showed that there 

is relatively low proportion of households with at least secondary education in 

Barbaig communities, this may lead to a conclusion that awareness on climate 

change differs based on the level of education.  
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Table 6: Awareness on climate change by sex, level of education and age 

Characteristics Description        Respondents (%) 

Aware Not Aware 

Sex Male 72.5 27.5 

 Female 77.4 22.6 

    
Education level Informal 63.3 36.6 

 Primary 77.5 22.5 

 Secondary 85.7 14.3 

 College 100 0 

    
Age (yrs) 18 – 25 60 40 

 26 – 35 76.5 23.5 

 36 – 45 71.8 28.2 

 46 – 55 72.7 27.3 

 >55 100 0 

Source: Fieldwork Survey, 2012 

 

4.3.2.3 Age of the respondents and awareness of Climate Change 

Results on the  age of respondents and awareness of the climate change  (Table 6) 

revealed that, respondents with the age between 18 to 25 years, 26 to 35 years, 36 to 

45 years and 46 to 55 years are aware of climate change at the proportion of  60%, 

76.5%, 71.8% and 72.7% respectively. All respondents aged above 55 years were 

aware of the climate change. These results  suggest  that the   awareness of climate 

changes increase with the age as they gain knowledge through experience.  

 

4.4 Important sources of information about climate change and variability 

Pastoralists from both Gasambalang and Dirma villages mentioned five major 

sources of information on climate variability and change. Such sources include 
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parents, Local government leaders, news papers and magazines, television, radio, 

NGOs working in the area, village elders as well as extension officers. 

 
Results indicate that majority (83%) of the respondents mentioned parents as their 

main source of information on climate variability and change (Table 7), almost two 

thirds (65%) of the pastoralists in Gisambalang and 72% from Dirma depend on 

parents as their source compared to other sources of information mentioned by 

respondents (Table 10).  This implies that parents are significantly playing a big role 

in educating the society on matters relating to climate variability and change. It was 

explained that parents were telling their children the beauty of environment in the 

past, few decades before occurrence of environmental pollution and all about 

incidences associated with climate change. 

 
Village elders (69%) and news papers and magazines (41%) were also mentioned as 

the second and the third sources of information on climate variability and change 

respectively. Newspapers and magazines provide information as well as elders who 

provide education on climate change in social events like tradition ceremonies and 

village gatherings. This implies that Barbaig pastoralists are still depending on their 

traditional way of getting information and also still respect their traditional elders.  

 

On the part of Extensionist, study show that only 4% of Gisambalang and 58% of 

Dirma barbaig pastoralists mentioned it as a source of information as in 

Gisambalang there was no extension officer working in the village and in Dirma 

there is one coming to work on the average of two days a week. This imply that there 

is week extension services provided in these villages. NGOs were ranked last by 

both two villages (4% and 10% by Gisambalang and Dirma respectively) with the 
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explanation that there was no NGO working together with the barbaig pastoralist 

against climate change effects in these two villages. 

Table 7: Important sources of information  

Variable Description Respondents (%) Total 

(N=100 Gisambalang 
(n = 50) 

Dirma 
(n = 50) 

Source 

of information 

Parents  94 72 83.0 

LGA leaders  16 24 20.0 

News papers & 

magazines 

42 40 41.0 

Television 8 24 16.0 

Radio 20 22 21.0 

Existing NGOs 4 10 7.0 

village  elders 78 60 69.0 

Extensionists 4 58 31.0 

Source: Fieldwork Survey, 2012 

 

4.5 Climate variability and change incidences experienced 

4.5.1 Drought 

Prolonged drought was mentioned as one of the most experienced incidence of 

climate change. This account for 94% and 92% of respondents from Gisambalang 

and Dirma respectively as indicated in Figure 4. Respondents mentioned drought 

incident of 1964 which killed many animals and caused many sufferings to 

pastoralist; it was given the Barbaig name of ‘Gwayda gejed’(prolonged drought)  

The second most remembered drought event is that of 1974, called ‘Gwayda 

bulga’(bulga-cereal crops supplied during famine) which affected the whole area, 

cause death of animals and people, called the year of bulga as government provided 
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bulga to rescue people’s lives and lastly the recent 2005/6 drought (Gijed) which 

contributed to out migration of many barbaig pastoralists as stressed by participants 

from Dirma during Focus Group Dicussions (FGD): 

The drought of 2005/6 was very bad, many animals died, each household lost nearly 

a half of livestock they own as a result many decided to move out of the village to 

other areas like Singida and Mbulu Districts (FGD data, Dirma village 2012). 

4.5.2 Floods  

Regarding to climate variability and change incidents, the study has revealed that, 

floods account for 42% and 28% of respondents from Gisambalang and Dirma 

respectively and the majority 58% and 72% claimed not to experience. This imply 

that floods occurs rarely compared to drought and other incidents.  

4.5.3 Heavy rainfall 

Another mentioned experienced incidence of climate change was heavy rainfall 

which account for 63% of respondents from Gisambalang while for Dirma only 56% 

mentioned it. The most mentioned by elders during FGD is that of 1969 called 

Gwayda roptaw (heavy rainfall) and that of 1998 called elninyo by the Barbaig 

which destroyed farms, roads, houses and took the lives of animals and people.  

4.5.4 High temperature 

High temperature was ranked as the second most incident affecting the barbaig 

pastoralists by 90% of Gisambalang pastoralists and the third by Dirma pastoralists 

(78%) as Figure 4 indicate. The most remembered years with high temperature in the 

land of the Barbaig is 1975 called Beyaes and 2004 as Dakno rang, which 

respondents claimed to be the worst years as far as they can remember. 

 



 54 

 

Figure 4: Climate change incidences experienced 
 
These were supported by official information provided by key informants who 

mentioned the decreasing number of livestock due to drought. The data provided 

evidenced that many livestock die of hunger due to shortage of pastures and water. 

Between 2005/6 more than 400,000 cows, 23000 goats and 12000 sheep died due to 

drought (DALDO, 2012).  

 

4.6 Reason for changes on Climate 

4.6.1 Deforestation 

Respondents were asked to give out reasons for changes on temperature, wind, 

rainfall seasons and rainfall amount. One of the reason was deforestation which 

accounts for 90% of all respondents as indicated in Figure 5. This was explained 

further that due to different human requirements such as need for settlement, farm 
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expansion, charcoal and building materials, people cut trees to meet those 

requirements and lead to environmental degradation. Through field visit, it was also 

noted that, Gisambalang village is more affected by the problem of deforestation 

compared to Dirma village. 

4.6.2 Overstocking  

Results indicate that overstocking accounts only for 24% and 30% of responses from 

Gisambalang and Dirma respectively. This may not reflect the true picture as 

Barbaig community  are belived to posses large number of livestock especially cattle 

which requires large area for pasture as a result destroys soil and exposing to soil 

erosion and remove nutrients for cultivation.  It can be due to the fact that that, many 

pastoralists are against the idea that having many livestock contribute to the 

destruction of environment as in the past they had many animals compared to what 

they have now. 

4.6.3 Farming activities 

Furthermore, more than a half (54-76%) of Barbaig pastoralists mentioned farming 

activities as one of the contributing factor for changing in temperature, wind, on set 

of rains, variations of rain seasons and rainfall amount (Figure 5). These imply those 

pastoralists are blaming the farmers for changes in climate.  

 

4.6.4 Barbaig god’s factor 

The results in Figure 5 reveal that, 80% and 66% of Gisambalang and Dirma  

pastoralists respectively  believe that changes in climate happen because goods are 

angry with them. This indicates that most of the barbaig still believe in tradition 

ways of life. It was further elaborated that, barbaig gods are angry because 
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pastoralists are no longer worshiping them well, not providing sacrifices as required 

and others are cultivating the land instead of keeping animals. This is an issue that 

need  serious considerations by climate change mitigation measures promoters. If 

majority believe that then it may imply that they may not take any scientific 

measures. 

 

Figure 5: Bargaig perception on the reasons for changes on Climate 
 

4.7 The effects of climate variability and change on the livelihood of   pastoral 

community  

4.7.1 Drought 

Drought which accounts for 91% of total of the respondents has been the effects to 

many barbaig pastoralists as indicated in Table 8. This study noted that drought is 

highly experienced in Hanang district, it affects vegetation and causing shortage and 
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loss of quality pasture areas and water leading to poor health and death of livestock. 

Cyclic droughts tend to occur in Tanzania every 11 years, but the situation is even 

worse in pastoral systems as drought tends to occur every 3-7 years, do to changes in 

climate (Lane, 2008)  

4.7.2 Drying of water sources 

Another effect of climate change is drying of sources of water which accounts for 

82% and 92% of responses from Gisambalang and Dirma villages respectively. As 

far as prolonged drought affects vegetation, the condition leads to dry of water 

sources which are very important to both living things including human being, 

animals and plants. Respondents mentioned a number of water sources that have  

dried due to what they believe as changes in climate  

 
Rivers/streams 

Through FGD and observation, several rivers/streams which dried up were revealed 

including  river Waranga,Nyasaned, Gwanddi, Lidaenda and Muwadat which are no 

longer providing water throughout the year instead  they are now seasonal rivers. 
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Wells 

Furthermore, it was found out that wells dried also and no longer exist. It was 

explained further that many wells which were used and depended by the community 

members do not exist any more to produce water because of the change in climate 

(drought). Respondents mentioned examples of wells dried as Qanyangeshish, 

Gidagur and Gisambalang 

Ponds 

Ponds as one of the sources of water, dried in recent years. Most of ponds were used 

to serve livestock for drinking water. Ponds like Misiray and Bassodagwargw dried 

up and caused shortage of water in those two areas. 

From these events, the study revealed that climate change has adverse impact to 

Barbaig community because it causes shortage of water to both human being and 

livestock. This leads Barbaig pastoralists to move to different places to search for 

water for their cattle. 

Table 8: Effects of Climate Variability and Change to Barbaig Livelihood 

Variable Description Respondents (%) Total 

Gisambalang 

n = 50) 

Dirma 

(n = 50) 

Effect Drought 94 88 91 

Dry of water sources 80 92 86 

Poor farm harvests 58 40 46 

Poverty acceleration 76 68 72 

Source: Fieldwork Survey, 2012 
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4.7.3 Poor crop yields 

The study also indicate poor farm harvest by 58% of responses from Gisambalang 

and 40% from Dirma village. This because there are more agro- pastoralists barbaig 

in  Gisambalang than in Dirma village. Research  results have indicated  that 

majority of  of the Barbaig have  shifted to  farm cultivation practice as their 

substitute to livestock. Unfortunately, even with farm cultivation, the crop yields  

were said to be declining due to shift in rain pattern, shortage of rainfall and other 

incidences of climate change and variability. 

4.7.4 Poverty acceleration 

Poverty acceleration accounts for 72% of total of the respondents, was mentioned as 

one of the result of climate change which hits badly the Barbaig community. Due to 

prolonged drought incidences, drying of water sources and poor crop harvest causes 

difficulties in living style. This paves a way for poverty acceleration among the 

community. This also was observed by Mwandosya et al. (1998) who mentioned the 

El Niño event, as an example which led to flooding, triggered a national food 

emergency, severe food shortages, ‘skyrocketing’ food prices, increases in power 

rationing, and extensive food, cattle and cash crop losses. 

 

4.8.1 Impact of climate change and variability on livelihood aspects  

4.8.1.1. Decrease of Livestock number 

The majority of respondents of about  66% and 70% from Gisambalang and Dirma 

respectively mentioned that their livestock such as cattle, goats, and sheep have been 

decreasing as years pass as presented in Figure 6. With these results it can be 
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concluded that climate change has adverse impact to livestock. The reason for this is 

prolonged drought and shortage of water incidences causing death to animals.  

4.8.1.2 Crop yield decrease 

Furthermore, it has been observed that crops yield has been decreasing, resulting to 

food insecurity. This was indicated by 58% -68% of barbaig pastoralists from 

Gisambalang and Dirma respectively as presents in Figure 6. The results  show 

further that 12-15%  of respondents claimed that crop yields remained unchanged. 

This imply that not all are engaged in agriculture, so they are not aware of the 

situation of yield. Through interview, results were supported by official who said 

that “the trend of harvesting crops has been declining in recent years”. This justifies 

the negative impact in Barbaig community. 

4.8.1.3 Decrease of number of trees, grasses, birds and animals 

Another aspect which was determined is about trees, grasses/pasture, birds and 

animals. On this aspect, results show that more than half (63-75%)  of the barbaig 

pastoralists say that trees were decreasing and other kinds lost as indicated in Figure 

6. During FGD, types of trees, grasses/pasture used to grow in the past but are 

currently no longer growing or are significantly decreased together with animals and 

birds due to climate variability and change were named in their language as: 

Type of trees: Maleshi, Mapumbud and Nyweshet 

  Type of grasses/pasture: Nyenga nyatk, Qarosk, Sabaled and Jijipipchend 

   Type of birds: Harachk (tick eaters), Madonyak and Diyaydesh 

   Type of animals: Habiyed, Ghadid and Firayod 
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This imply that many areas have been cleared and remained bare land, natural trees 

are no longer available for them to live and drought force them to move away from 

the area.  

4.8.1.4 Decreasing number of water streams 

On the aspect of number of water streams, results shows that 73% and 78% of 

barbaig pastoralists from Gisambalang and Dirma said the number of water streams 

were decreasing dramatically as presented in the Figure 6. The study show further 

that at 3% from both villages did not know whether water streams were decreasing, 

the same or increasing. This imply that, due to climate change some of water sources 

dried and disappeared. This is supported by the study done by Zebbe  and Madulu 

(2003) in Monduli and Mbulu district; ‘the most direct impact of change in climate 

to the pastoralists is the drying up of water sources for livestock use’ 

 

Figure 6: Observed changes of various incidences 
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4.8.1.5 Decreasing amount of water in streams 

Apart from number of water streams decreasing, amount of water in available 

streams were decreasing this was evidenced by more than half (49% Gisambalang   

and 55% Dirma) of respondents. This proves the adverse impact of climate change. 

4.8.1.6 Incidence of floods 

Furthermore, it was discovered that incidences of floods in Barbaig community area 

was increasing as evidenced by 33-50% of respondents. It was noted that in past 

years floods were rarely happening compared to recent years. However, 22% and 

28% from Gisambalang and Dirma respectively explained that flooding is 

decreasing. The implication is that, it is not raining much in an area to cause 

flooding.  

4.8.1.7 Incidence of drought 

It was discovered that incidences of droughts in Barbaig community area was 

increasing as evidenced by the majority (87% and 85%) of the respondents from 

Gisambalang and Dirma. This study noted that in past years droughts incidences 

were rarely happening compared to recent years. This implies that changes in 

climate are really happening. 

Only 2% - 4% of the respondents said the drought incidences were decreasing as 

Figure 6 show. 

4.8.1.8 Incidence of diseases 

In addition, the table shows further that large proportion of respondents (69 -70%) 

from Dirma and Gisambalang respectively said that disease cases has been 

increasing. For human, respondents mentioned malaria and for animals; diseases like 

Trypanosomiasis ‘kareti’ caused by tsetse; Babesiosis ‘kidafojanda’ caused by 
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ticks; and East Coast Fever ‘gidong’hoshika’, caused by ticks and recent Rift Valley 

Fever of 2007 were described. In other hand it was observed that an average of 5% 

of   respondents said disease cases has been decreasing, the reason might be they are 

not well aware of these diseases. The implication obtained is that, changes of climate 

cause (go hand in hand with spread of different human and animal diseases) 

4.8.2 Impact of climate change and variability to Barbaig livelihood 

4.8.2.1 Food insecurity 

Results on the impact of climate change and variability in food security aspects show 

that majority of the respondents 84% and 79% from Gisambalang and Dirma, said 

food insecurity has been increasing dramatically as indicated in the Figure 7. The 

reason provided relay on the decline of crop harvests caused by prolonged drought 

and shortage of rainfall which led to poor health and starvation to many people in the 

community. This is supported by Arndt et al (2011) who reported that the 

consequences of climate change for agriculture and food security is of serious 

concern, as food supplies are inadequate and poverty is severely increasing. On the 

other hand, about 11% and 14% of respondents from Gisambalang and Dirma said 

food insecurity is decreasing as they are currently engaging in different economic 

activities.  

4.8.2.2 change of  income  

The majority 72% and 64%  from Gisambalang and Dirma respectively, say there is 

a decrease of income as far as the incidences of climate variability and change 

affects livestock which are the main dependent economic activity in the Barbaig 

community, through the activity they tend to sell milk and other animal products and 

during hard times, they also sell animals to obtain money but due to climate change, 
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they fail to sustain their original life. At the same time, 12% of the respondents from 

both villages said income is the same, there is no change of income among the 

community members even after the change of climate.  

4.8.2.3 Loss of assets  

Loss of asset which accounts for 76% and 95% of respondents from Gisambalang 

and Dirma (Figure 7).  Things like livestock, pasture land, water sources and forest 

as among the assets lost do to climate variability and change. This deteriorates life 

and accelerates poverty among the community members. Agrawal et al., (2009), 

supported this by saying ‘the most important impacts of climate change on pastoral 

livelihoods include decrease of assets, reduction in livelihood opportunities and 

stresses on existing social institutions’ only 11% of respondents said they did not 

loose anything, this might be due to lack of enough knowledge on climate variability 

and change. 

 

Figure 7: impact of climate change to Barbaig pastoralist’s livelihood 
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4.9 Strategies adopted by pastoral community against Climate variability and 

change  

This study intended to identify strategies adopted as a mitigation against climate 

variability and change by pastoralist community in Hanang district. The following 

strategies were identified as under explained in this section. 

4.9.1 Selling livestock 

One of the identified strategies adopted by pastoralist community on the effects of 

climate variability and change in Hanang district is selling livestock which accounts 

for 41% to 55% responses as presented in Figure 8. This strategy was explained that 

since pastoral community keep large number of livestock, due to climate variability 

and change they face shortage of pasture and water and forced to reduce them 

through selling. This was supported by Bush (2005) ‘pastoralists do adjustment of 

livestock size and stocking rates to match available natural feed resources’ 

4.9.2 Diversification of income generating activities  

Results in Figure 8 have shown that, Barbaig community in coping with climate 

change diversify their income generating activities. The study show that 97% and 

90% of Barbaig pastoralists from and Dirma have engaged in other economic 

activities as the alternative to supplement their natural activity of relying on pure 

pastoralism.this imply that climate change is affecting them to the extent many 

decides to deal with other activities as well. These activities include crop cultivation, 

wage employment and others are engaged in petty business; which gives them 

addition income to sustain their common survival. This is supported by the study 

done by Kulindwa (2002); ‘there is a gradual shift of activities as the Barbaig are 

moving away from their tradition, which was centred around livestock keeping’. 
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Also Bush (2005) ‘pastoralists are investing in non-pastoral occupations to increase 

their income. 

 

4.9.3 Migration to other areas 

The results in Figure 8 indicate that majority 79% and 91%  of respondents from 

Gisambalang and Dirma respectively  mentioned migration as the main strategy in 

coping with climate change and variability. This information depicts more that once 

incidences of climate change like prolonged droughts hits the areas, they tend to shift 

from the affected area to other areas where they can get pasture and water for their 

animals. Also others migrate to other parts of the country, proceed with pastoralism 

while others change occupation (to crop cultivation and wage employment). Areas 

mentioned as places where the Barbaig move are Singida region, which seems to be 

the popular destination of emigrants, followed by Mbulu and Babati districts. 

Barabaig pastoralists have moved in large numbers into Dodoma, Shinyanga and 

Singida districts (Markakis, 2009). 

 

Although respondents indicated only these destinations, it is known that Barbaig 

have emigrated to as far as Iringa, Morogoro, Mbeya and Dodoma regions 

(Kulindwa, 2002). Among the many potential impacts of climate change for human 

societies is human migration (Barnett, 2003). Also Lane (2001) ‘migration has been 

one of the major strategies to the problem of climatic changes among the 

pastoralists’ 
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Figure 8: coping strategies on climate variability and change 

4.9.4 Reduction of consumption 

Results in Figure 8 below indicate that 7% of barbaig pastoralists from Gisambalang 

reduce consumption as a way to fight climate change. It is the same with Dirma 

village as only 12% mention to use this strategy. The implication obtained from the 

study was that very few are using this strategy.  

 

4.9.5 Destocking of livestock  

Moreover, destocking livestock was also mentioned as one of the strategy used by 

Barbaigs who own large number of livestock to cope with climate variability and 

change. This is evidenced by 12-26% of responses from Gisambalang and Dirma 

villages respectively. This implies that the barbaig currently have a knowledge of the 

importance of keeping small number of livestock they can manage. The owners of 
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livestock lend some of their animals to their relatives who do not keep livestock, the 

more one gives to somebody in need the more stands of getting something back in 

times of crises, and other sell them and remain with manageable number. Lane 

(2001) supported this by saying ‘animal keepers reduce the number of their livestock 

by selling some as the drought affect the area, so as to acquire grain or slaughter 

them for consumption’ 

 

4.9.6 Sell of household assets  

Furthermore, this study found out that selling of household assets which accounts for  

13% of total of respondents was among important the least cited strategies used to 

cope with climate change and variability in the Barbaig community as indicated in 

Figure 8 above. This indicate that, negative impact of climate variability and change 

such as prolonged drought, higher temperature, increase in wind pattern; affected the 

normal income generation forcing them to sell some of the assets such as pieces of 

land. However, results show that majority of barbaig pastoralists do not prefer this 

strategy. 

4.9.7 Rotational Grazing 

The results show that, almost three quarters (74%) of pastoralists still practice 

rotational grazing in their areas as the strategy against climate change as indicated in 

(Figure 8). Lane (2001) explained ‘grazing rotation allow grazing land to be divided 

into portions, use one after another in rotation so as to allow them to regenerate’ 

It was well explained during FGD conducted in Gisambalang village that; 

Traditionally because of the variability of climate, we have developed an efficient 

grazing rotation system which  utilizes eight major portions. The first one is the 

muhajeda (plains) used between October and June, darorajand – use d mid May 
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and September, hayed (hills) best between mid May and September, gileud (lake side 

margin) used for grazing between July and early October, Labayd (mountain) used 

between late July and early October, badod (range) used between early October and 

January, darabet (bush lands) used between early October and January. The last is 

the ghutend (river margin),  used throughout the year’(FGD data, Gisambalang 

2012).  

 

4.9.8 Type of livestock 

It was also noted by respondents that animals of designate colours are favoured by 

barbaig over others.  Results in figure 8 show that 83-87% of pastoralist keep light 

coloured cattle as these are better adopted to heat stress and require less water. Also 

they prefer to keep small body size animals with less body weight as a mechanism to 

maximize risk during crisis. This implies that the barbaig pastoralists are very 

careful in selecting their animals and are well aware with the problem of climate 

change.  

4.9.9 Keeping large number of animals 

The results in Figure 8 show that two third (77%) of the Pastoralists from 

Gisambalang and 59% from Dirma keep many animals as the strategy against 

climate change impacts. The reason provided was that large numbers are insurance 

of remaining with some animals when droughts and other calamities hit them hard. 

This imply that the barbaig are not only keeping large number of animals for wealth, 

but weapon against climate change. 
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4.9.10 Wage labour 

The study found out that working in town is a result of recurrent droughts and 

climate change. This is indicated by 41% and 33% of barbaig pastoralists from 

Gisambalang and Dirma respectively (Figure 8). They engage themselves in work 

like night watchmen, selling of traditional medicines, prettying women hair and 

others are doing petty businesses. The reason provided was that, wage labour in the 

urban areas helps to cushion economic stresses, as the money that is generated by 

those in towns is taken back for food and buying of livestock. This implies that many 

pastoralists are moving to towns trying to fight climate change effects. 

 

4.9.11 Spreading animals to different areas 

Another strategy of spreading and splitting animals over different places and of 

climatic variations is done by more than a half of Gisambalang and from Dirma 

pastoralists respectively (61%-50%). This implies that pastoralists spread the risk 

since not all areas tend to experience the same climatic and weather conditions in 

one given time.  

4.10 Recommendation to climate change 

The government has been always giving recommendation to different communities 

on how to cope and mitigate the climate change in the country. The following were 

some of strategies to cope with climate change within Barbaig livestock keeper’s 

community. 

4.10.1 Reduction of the number of livestock 

Reduction of number of livestock is explained by 21% of the respondents from both 

villages as demonstrated in Figure 9. This strategy was supported by key informants 
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who agreed that government officials advice the Barbaig on livestock reduction 

through selling them and converting the money obtained into other valuable assets 

like decent houses and land for cultivation. This is important as there is a shortage of 

pasture areas particularly by free ranging. 

4.10.2 Diversification of economic activities 

Study show that between 16-19% of the respondents from Gisambalang and Dirma 

respectively (Figure 9) diversify their activities as one of the suggestion provided by 

their leaders. Since barbaig pastoralists depend only on livestock products like milk 

and meat for their survival, the government advises to look for the alternatives of 

earning income because livestock are affected by climate variability and change. 

This imply that the leaders see the importance of diversifying economic activities so 

as to overcome climate change effects. 

 

 

Figure 9: Recommendation to climate change in Dirma and Gisambalang 
villages 
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4.10.3 Change types of animals 

Change types of animals which accounts for 16-20% of responses from Gisambalang 

and Dirma respectively, was also mentioned as one of the strategy recommended by 

the government to cope with climate change. It imply that  animals like goats, sheep 

and donkeys are suitable in drought condition. This was also supported by Lamphear 

(2002) ‘during drought periods pastoralists change from cattle to sheep and goats 

husbandry, as the small ruminants are more tolerant to drought than cattle and their 

feed requirements are lower’ 

4.10.4 Modern ways of animal keeping 

Furthermore, Figure 9 stipulates that modern way of animal keeping 24% also could 

be reasonable coping strategies to pastoral communities to climate variability and 

change. Zero grazing was mentioned as one of the practice to be adopted by 

livestock keepers and keeping breed with high productivity in milk and meet. This 

also could help much in environmental conservation. This imply that, now the 

pastoralists are required to keep livestock in a modern way to increase productivity 

and preserve the environment.  

4.10.5 Cultivate resistance crops 

Another recommended coping strategy from the government is cultivation of 

resistance crops which account for 8%-11% of respondents from Dirma and 

Gisambalang respectively. The findings revealed that since the majority of Barbaig 

pastoralists are not farmers; this was ranked the last with the minimum percentage. 

Since one of the most fluent hitting incidences of climate change is drought, it is 

suggested to adopt cultivating crops like millet, sorghum and cassava which resist 

climate change and ensure food security in the area.  



 73 

4.10.6 Dig wells 

Moreover, the findings on this aspect show that digging wells account for 9-12% of 

responses from Gisambalang and Dirma respectively as believed local wells could 

help to ensure availability of water to animals around the area. 

 

4.11Measures to mitigate Climate Change and Variability 

4.11.1 Plant animal glasses  

One of the mentioned recommended mitigation of climate change is planting animal 

glasses 23% of total of the respondents as indicated in Figure 10. This was explained 

more that livestock keeper should establish areas for planting glasses for grazing. 

4.11.2 Planting of trees 

Planting trees is one of the common strategies recommended by the government 

officials to mitigate climate variability and change. In this study it accounts for 23% 

of total of the respondents as indicated in Figure 10. Hanang district is highly 

affected by soil erosion and drought due to higher rate of deforestation for the 

purposes of cultivation, settlement and charcoal making, it is advised to plant trees to 

enable carbon dioxide gaseous to be absorbed, hence reduce global warming. 

 

4.11.3 Environmental conservation 

Another mitigation of climate change and variability is environmental conservation 

as explained by 28.3% of total of the responses. Environmental conservation is 

common concept among many communities. All communities around the world are 
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advised to conserve the environment to avoid detrimental of resources and ecology 

in large. This could reduce the occurrence climate change incidences.  

4.11.4 Land use planning 

Land use planning which accounts for 46-50% of respondents has been mentioned as 

one of the recommended way of mitigating the climate change. Land should be 

planned and divided according to uses; to have specific areas for grazing, cultivation 

and to have reserve lands. Also in the study area, there is this system of ‘rotational 

grazing’ where grazing land is divided into portions which are used in a rotation way 

in order to assist pastoralist especially during drought season. 

 

 

Figure 10: Recommended mitigation measures of climate change 
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Using description analysis to key informants, it was noted that pastoralists should 

reduce number of cattle or livestock to avoid over-stoking. This could reduce land 

degradation and keep the land fertile. 

Furthermore, it was noted that village or local leaders as well as district leaders were 

required to keep educating and sensitizing Barbaig community on the importance of 

conserving the environment. This could help to keep ecological system in normal 

situation. The central government was required to make sure that it formulates 

concrete, inclusive and implementable environmental laws, policies and the related 

regulations. Besides, it should make sure that all the level of government enforces 

regulations for implementation. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

This study was carried out to assess the impact and strategies adopted by pastoralist 

community on climate variability and change in Hanang district. In this chapter, 

conclusion has been presented in regard to the findings of the study and 

recommendations are presented as well. Finally, the chapter presents areas for 

further research as identified by the study on the bases of objectives. 

5.2 Conclusion  

Based on discussed specific objectives of the study, this study has drawn several 

conclusions:- On the aspect of Barbaig pastoral community knowledge and 

experience on climate variability and change, the study found out that large 

proportion of this community members are aware of the climate change and 

variability and have experience on this incidence. They have been using several 

ways or sources of information to learn more on climate variability and change. 

These include parents, and village elders who provide experience from their parents 

and elders, LGA leaders and extension officers, local, national and international 

radio stations and the last one is Non Governmental Organizations which 

implements deferent development projects in Hanang District.  

 

The Barbaig communities experience prolonged drought, high temperature, dry up of 

water streams and pasture lands. From these incidences experienced, Barbaig were 

equipped with the understanding of changing weather and environment in general. 
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The effects of climate variability and change on the livelihood of pastoral 

community were drought, dry of some of water sources, decrease of water amount in 

water sources, increase in malaria and other animal diseases and decline of crop 

harvests. The impacts of climate variability and change are not only physical and 

economic, but also social and cultural, jeopardising environmentally based 

livelihoods of the Barbaig. It was also discovered that climate change and variability 

has impact on different livelihood aspects. It cause food insecurity, deterioration of 

income and decrease of assets ownership among the Barbaig pastoralists. This 

situation forces Barbaig community members to shift from one place to other 

seeking for pasture and water for their animals. 

On the aspect of the strategies used to adopt and mitigate climate variability and 

change, several important strategies used were identified by this study. These 

include diversifying of income generating activities, migrating to other areas, 

mortgage of animals, reduction of consumption level, destocking livestock and 

selling of household assets. Due to negative impact of incidences of climate 

variability and change such prolonged drought, higher temperature, increase in wind 

pattern affected the normal income generating activities and forcing them to sell 

some of the assets such as animals and pieces of land. However pastoralists were 

advised to sell their cattle and remain with reasonable number, plant trees and use 

the modern ways of keeping animals   in order to preserve environment. 

 

5.3 Recommendations  

It is clear from this study that the development of livestock keeping is viable 

economic activity and it will continue to be the mainstay of the Barbaig community 

and thus there is a need to put much focus on how to assist them overcome effects of 

climate variability and change. 
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1.  NGOs and government have to continue mainstreaming climate variability and 

change (specifically mitigation and adaptation strategies) in policies, 

programmes and micro-projects as cross cutting issue for sustainable 

development. The most effective way to adapt is to reduce poverty and help 

people to lessen their vulnerability to climate disasters and change.  

 

2. Empower pastoralist communities (capacity building) in addressing the issues 

of climate change both in formulating climate change policies and in 

integrating climate change into development priorities and implementation at 

the national level, including the planning of climate change adoption strategies.   

 
3.  The adoptive capacity of pastoralist to climate variability and change need to 

be better understood and recognised. Building on what pastoralists are already 

doing to adapt to climate variability and change, investigate these practices 

further for their sustainability and impact on poverty and inequality, and 

potential for replication or enhancement. 

 
4.  Environmental Management Act, 2004 should be effectively implemented, 

enforced and by laws should be formulate in village level concern 

environmental conservation with effectively implemented to whole country. 

 
5.  Preparing long-term adaptation plans based on the sharing of best practices 

through community participation, civil society engagement, and the 

participation of academic and research institutions, and strengthen community 

institutions for regeneration of grazing lands.  
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6. Local programmes must  train local people to make use of new information, 

technology and infrastructure 

 
7.  Also Climate adaptation strategies should be mainstreamed into these plans 

and strategies at national, local/district level and at sectoral levels, such as 

disaster risk reduction, livestock development and agriculture 

 
8. There is a need for dissemination of climate information and climate impacts 

- to pastoralists themselves and to a range of stakeholders involved in policy-

making, governance and service provision, to help people understand and 

respond to the climate change challenges faced in different regions and 

districts. 

5.4 Area for Further Studies 

Further research work is suggested on the following area;  Women’s adaptive 

capacity to climate variability and change in pastoral communities in Tanzania.  A 

further research is also suggested on the policies affecting pastoralist  livelihoods 

and  emergency coping strategies to climate change. 
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APPENDICES 

Appendix I: Questionnaire for Pastoralist 

IMPACTS OF CLIMATE VARIABILITY AND CHANGE ON 

LIVELIHOODS OF THE BARBAIG COMMUNITY IN HANANG 

DISTRICT, MANYARA REGION 

Village…………………………..Ward …………………………… 

A. RESPONDENT’S BACKGROUND INFORMATION 

1. Respondent name…………………………….................... 

2. Sex:          i: Male       ii: Female    

3. Marital status: Single Married  

                         divorced Separated widowed 

4. Age of respondent: ……………..years 

5. Place of birth: Within the village     

                           Outside the village     

6. Length of stay in this place/village (years)………………… 

7. Relation with head of household 

Head    Wife    

Husband  Child    Other (specify) …… 

8. Level of education:   i: Informal education     

              ii: Primary education (std)   

                            iii: Secondary education  

                            iv: College  (level)              
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9. How many members are in your household including yourself? (Number) 

Member (S/No) sex Age (yrs) Relation with head of 

 household 

    

    

 

10. What are your current economic activities? 

Activity Who are mainly involved 

Children Male Female 

boys Girls 

Animal keeping     

Crop production     

Trade/Business     

Small business     

Formal 
employment 

    

Others (specify)..     

 

11. How much do you earn per month from your major economic activities   (Tsh)? 

Activity Frequently 

per month 

Monthly 

income 

Duration of activity 

(Monthly) 

Income  

Selling   of 

Livestock 

    

selling of crops      

Trade/Business      

Small business     

Formal 

employment 
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Others (specify)      

 

12. What are your major expenditure areas from the income you earn from the major 

economic activities? (Put a  in a right answer)  

     (a)  Food          (b) Health                         

     (c) Education                      (d) Housing                       

  (e) Clothing                           (f) Refreshment                 

     (g) Others (Specify) ……………………………….. 

13. If you are involved in livestock keeping how many livestock do you own (in 

numbers) 

Type Numbers Numbers in 5 

years  

Cattle   

Goat   

Sheep   

Donkeys   

Others (specify)   

 

14. What were your major economic activities 5-10 years ago? 

Activity Who are mainly involved 

Children Male Female 

boys Girls 

Animal keeping     

Crop production     

Trade/Business     

Small business     

Formal 

employment 

    

Others (specify)      
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15. What were the main reasons for shifting to current activities if any shift or 

change of activities? 

(i)…………………………………………………………………………… 

(ii)……………………………………………………………………………… 

(iii)…………………………………………………………………………… 

(iv) ………………………………………………………………………….. 

 

16. What are the systems you use to rear  your livestock? (Tick appropriate) 

Livestock type Keeping system* 

Cattle   

Goat   

sheep  

donkey  

* 1= Free range; 2 = Semi- intensive: 3 = Intensive; 4 = Others  

 
17. What are the main reasons for the decreasing trend observed above? 

………………………………………………………………………………….. 

………………………………………………………………………………….. 

18. What are the main reasons for increasing trend observed above (if any); 

……………………………………………………………………………. 

19. Is the pasture for your livestock enough throughout the year?  

            Yes                 No          

20. If no (in 19) above, for how many months do you have insufficient pasture for 

your  livestock…………………. 

 

21. If not enough as per 19 above,  what are the major reasons? 
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i……………………………………………………………………………..... 

ii. ………………………………………………………………………... 

iii …………………………………………………………………………... 

22. During pasture shortage what do you do to make sure that livestock survived? 

i……………………………………………………………………………..... 

ii.……………………………………………………………………………..  

23. What type of settlement do you practice?  

a) Permanent (stayed in one area your whole life)         

   b) Few members of a family move temporary with animals during drought  season. 

c) Move with your family during drought season, never come back                   

 

24. How do you rate your livelihood situation now compared to the past twenty (20) 

years?  

Please write1: if Improved    2:  Deteriorate    3: the same; in the following 

aspects: 

               a) Food security                           b) Assets ownership              

               c) Income                                     d) Livestock value              

25. What could be the reasons for  part 24 above ? 

………………………………………………………………………………. 

……………………………………………………………………………….. 

 

B; KNOWLEDGE AND EXPERIENCE ON CLIMATE CHANGE  

 1. Have you ever head about climate change?             Yes              No               

 

 2. If yes in part 1 above, , what is your understanding on  the climate change? 
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i……………………………………………………………………………..... 

………………………………………………………………………………. 

ii. …………………………………………………………………………..... 

……………………………………………………………………………… 

iii ……………………………………………………………………………. 

………………………………………………………………………………... 

3. What are your important sources of information regarding climate variability and 

change?(a) My parents                               (b) village elders                                    

    (c) Village leaders                       (d) District and government leaders                     

    (e) Newspapers and magazines    (f) Radio                                                 

      (g) Television                              (h) Existing NGOs                             

      (i) Extension staffs                       (j) Leaflets                                          

      (g) Others (Specify) ……………………………….. 

 

4. Have you ever experience any of the following in your area? 

Event Yes  No  Year when 

happened 

Local name given 

 to the event 

Drought     

Floods     

Heavy rainfall     

More intense 

storms 

    

High 

temperature 

    

Others (Specify)      
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5. What changes have you observed for the past 20 years in your area on the 

following aspects?( tick only one) 

(a) Temperature:     Decreasing     Increasing     Same    Do not know      

(b) Rainfall amount: Decreasing    Increasing      Same    Do not know   

(c) On set of rains:  

       Shifted forward    Shifted backward   Unpredictable Don’t know  

(d) End of rains season:  

        Shifted forward    Shifted backward   Unpredictable  Don’t know  

(e) Wind: Decreasing      Increasing              Same             Don’t know  

 
6. What do you think are the reasons for the observed changes you have mentioned 

on  

      (a)Temperature: _________________________________ 

      (b) Amount of rainfall:_____________________________ 

      (c) On set of rain: _________________________________ 

 
7. What changes have you observed for past 20 years in your area on the following 

aspects? 

(a) Number of Livestock: Decreasing  Increasing    Same  Do not know  

(b)Crop yield:        Decreasing       Increasing       Same     Do not know          

(c) Number of trees: Decreasing      Increasing      Same   Do not know                

(d) Number of water streams: Decreasing                Increasing                 

                                                Same                         Do not know        

(e) Amount of water in streams: Decreasing            Increasing           

                                                    Same                           Do not know       

(f) Incidence of floods:  Decreasing     Increasing  Same     Do not know                 
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(g) Incidence of droughts: Decreasing  Increasing  Same    Do not know    (h) 

Incidence of malaria disease: Decreasing             Increasing        

                                                Same                      Do not know    

C. IMPACTS OF CLIMATE CHANGE ON LIVELIHOOD  

1. What are the impacts of the changes you have observed?  

     (a) Temperature change: _______________________________________ 

     (b) Change in the amount rainfall: _______________________________ 

     (c) Change of on set of rains: ___________________________________  

2. How do you rate the effects of climate changes on the following (Depending on 

the extent, write 1: more severely, 2: severely; 3: less severely; and 4: not applicable 

(NA) in the box provided against each climate change effects). 

a)  Reduces livestock pasture        [     ]       b) reduces water availability        [    ]                                                                                                                     

c) Reduces number of livestock    [     ]     d) natural resources degradation    [    ] 

e) Change socioeconomic activities [     ]         f) reduces income                    [    ]   

g) Change type of livestock to keep   [     ]      h) reduces soil fertility             [    ] 

 i) Destruction of settlement               [     ]        k) others (specify) ………… 

 

3. What are the types of trees and grasses/pasture used to grow in your area in the 

past but are currently no longer growing or significantly decreased 

Types of trees Types of grasses/pasture 
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4. Which water sources existed in the past, but currently have dried up 

in your area 

Type of water source  Name  

Lake   

River/stream  

Well  

pond  

Others (Specify) ………….  

5. Which of the following climate related hazards affects you mostly? (Rank the 

hazards based on level of importance whereby 1: most important, 2: Important, 

3: less important). 

S/n Climate related hazards (Rank 
1 – 3) 

1. Drought 
 

2. Floods 
 

3. More intense storms 
 

4. Increase in temperature than normal 
 

5. Decrease in temperature than normal 
 

6. Damage due to heavy showers 
 

7. Prolonged drought during what would be rainy 
season  

8. Early end of rain season 
 

9. Drought due to less rainfall during what would 
be rainy season  

10 Unusual rainfall trend 
 

11 Animal diseases ................................................ 
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12 Others (Specify) ……………. 
 

Note:  1- most important, 2 – important, and 3 – less important 

6. What effects do you experience on livestock as a result of climate 

variability and change hazards (e.g. prolonged drought) and to what extent do 

they affect your livestock keeping activities?  

Effects  Extent  of the effect (1: more 

severely,  2: severely; 3: less 

severely; and 4: not 

applicable (NA))   

Drying of water source     

Dwindling of pasture areas                               

Death of animals  

Trekking long distance - search for 

pasture     

 

Trekking long distance - search for 

water 

 

migration of animals         

Other (specify)............  

 

7. Have you ever lost the following livelihood sources as a result of climate change 

hazards? 

livelihood 

sources 

If lost or not  

(write Yes or No) 

Reasons  

Livestock   

Pastureland   

Water sources       

Forest   

Human lives   

Crops   

Others (specify):    
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8. What is the impact of climate variability and change on the:   

a) Food security:                                Decreasing    

  Increasing                Same      

b) Income:                                          Decreasing                    

 Increasing                 Same      

c) Asset ownership:                            Decreasing                 

   Increasing               Same      

 

D. MEASURES TO ADOPT AND MITIGATE CLIMATE VARIABILITY 

AND CHANGE  

1. How did you cope with the situation resulting from climate variability and 

change?  

a) Selling livestock             [       ]      e) Migration  to other areas   [      ]                                   

b) Diversification income generating activities [  ] 

c)  f)Sell of h/hold assets     [    ]   

d) Reduce consumption       [     ]           g) Destocking of livestock [      ]   

d)   Mortgage                                  [     ]            h) others (specify)..................... 

 
2. What is the recommendation by government agencies on the whole issue of 

climate variability and change? 

a) Cope with climate variability and change: 

……………………………………………………..…………………………………

………………………………………………………………………………………… 
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b) Mitigate climate variability and change: 

…………………………………………………………………………………… 

Appendix 2: Interview guide for key informants  

IMPACTS OF CLIMATE VARIABILITY AND CHANGE ON 

LIVELIHOODS OF THE BARBAIG COMMUNITY IN HANANG 

DISTRICT, MANYARA REGION 

  Ward ………………………       Village…………………………..   

1. Respondent name……………… 2. Department/organization …….. 

3. Position of respondent: …………4. Professional qualification ………… 

5. Duration in the position …………6. Duration in the area ……………… 

7. Sex:          i: Male              ii: Female        

8. Age of respondent: ……………..years 

9. Level of education:   i: Informal education         

                                     ii: Primary education.          

                           iii: Secondary education      

                          iv: Post secondary                

10. What are the major economic activities of the people in the area? 

         a) Traditional activities: i) ……………........... ii) …………………… 

                                     iii) ……………………  iv) ……………………… 

          b) Emerging activities:  i) ………………  ii) ……………….……… 

                                                iii) …………......  iv) …………….………… 

11.  If there are any emerging activities, what are the possible reasons? 

           i) …………………………………….   ii) ……………………… 

          iii) …………………………………….. iv) ………………………… 

12. What types of livestock are kept in your area? 
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          i)…………………….……………… ii) ………………………………… 

        iii)………………………….….…….  iv) ………………………………… 

13. How do you rate the level of awareness on Climate change by the pastoral 

community in   your area? (Put a  in a right answer) 

(a) High         b) Moderate                                      c) Low                  

14. What are the initiatives undertaken to create awareness on the climate variability 

and change? 

………………………………………………………………………………… 

15. What are the evidences of the climate change effects in your area on the 

following: (Put a  in a right answer)  

 (a) Number of Livestock:        Decreasing    

  Increasing      Same         

 (b) Crop yield:                         Decreasing       

   Increasing         Same              

 (c) Number of trees:                Decreasing              

    Increasing         Same                 

  (d) Number of water sources:  Decreasing        

     Increasing       Same     

  (e) Amount of water in streams: Decreasing       

Increasing       Same           

  (f) Incidence of floods:           Decreasing           

 Increasing        Same                      

 (g) Incidence of droughts:       Decreasing              

   Increasing         Same         

 (h) Incidence of malaria disease: Decreasing     
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     Increasing         Same       

16. How do local communities cope with climate variability and change? 

………………………………………………………………………………… 

………………………………………………………………………………… 

17. Which measures does your office take to promote local community to adopt/cope 

or mitigate the effects of climate variability and change? 

………………………………………………………………………………… 

18. What should be done to reduce the impact of climate change to the pastoral 

community in your area by: 

    a) Pastoralists: 

…………………………………..……………………………………. 

………………………………………………………………………………… 

………………………………………………………………………………… 

    b) Village leaders/government: 

......……………………….…………………………….………………………

…………………………………………………………..………………………

………………………………………………………………………………… 

c) By district leaders/government: 

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

d) By central government: 
……...………………………………………………………………………… 

 
……………………………………..………………………………………...... 


