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ABSTRACT 

This work is about the Adaptation Strategies to Climate change Amongst the 

Smallholder Farmers in of Humid Area of Ngara District. The area was selected due 

to the fact that it is among the most affected areas by the impact of climate change in 

Tanzania.  

A sample size of 106 respondents was employed in this study. The primary data 

were collected through interviews with key informants, questionnaires and field 

observation. Secondary data were collected through documentary review. The 

qualitative data were computed to produce frequencies, multiple responses and cross 

tabulations. The Statistical Package for Social Sciences (SPSS) was used for data 

analysis. In this study the theories pertaining to adaptation theory was established to 

familiarize the reader on the paradigms, frame works and approaches in the field of 

climate change. 

The study found that, there were changes in rainfall and temperature patterns which 

affected the livelihood of smallholder farmers through increase of pest and crop 

diseases, rainfall variations, increase of wind, increase of drought,and increase of 

flood and increase of soil infertility. The local farmers had applied measures such as 

mixed cropping, crops timing calendar, cultivation along the wetlands, planting of 

resistant crops to drought and use of local manure and mulching. The study found 

some of the strengths of adaptations in application such as soil conservation, food 

security and diseases control. Also the study found the weakness such as inadequate 

capital and low education level. The study recommends that, the smallholder farmers 

to depart from relying on rain fed- agriculture instead irrigated agriculture. This can 

be achieved through government support by construction of infrastructure which can 

crucial for climate change adaptation. 
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CHAPTER ONE 

BACKGROUND INFORMATION 

1.1 Introduction 

Climate change is generally recognized as one of the greatest challenges of this 

century. It results of great many factors including dynamic factors of earth itself 

external forces including variation in sun light intensity and more by human 

activities (IPCC, 2001). It‘s considered to be one of the major threats to sustainable 

development because of its impacts on health, infrastructure, settlements, agriculture 

and food security, and forest ecosystems. An increasing frequency of extreme events 

such as increased temperatures, drought conditions and intermittent floods are 

expected to stretch natural systems (Stern, 2007). 

 

Globally, variable extent of climate change occurs in different regions of the world 

as in Northern Europe there is 0.4-0.8
o
C rise in temperature. The rise leads to 

increase in amount and intensity of summers per decade of winter rainfall also 

increase in winter and summer. The greatest temperature increases have occurred at 

higher latitudes (as predicted by the climate models). In some parts of Alaska, 

average annual temperatures have increased by 2-4°C (4-7°F) since 1900, a much 

greater increase than in most areas of the contiguous United Statesn (IPCC, 2001). 

 

Withstanding to that, there is decrease in summer rainfall temperatures and decrease 

in frost 4 days. In European Alps there is increase in winter temperatures increase in 

winter snowfall increased risk of avalanches due to Snowline increases in altitude by 

combination of higher temperatures and up to 100m increase in snow per decade 

(FAO, 2005). 
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In case Latin America includes much of the world‘s biological diversity, as well as a 

wide variety of ecosystems, climatic regions, topographies and land-use patterns. 

Particularly vulnerable to climate change are the water, agriculture and health 

sectors, the Andean glaciers, the Amazon region and regions vulnerable to extreme 

climatic events (UNFCCC, 2006). Based on the noticeable climate change variability 

in the recent decades, different communities are hardly hit by the negative impacts of 

climate change at different magnitudes, mainly based on their socio-economic 

activities as well as the respective adaptive capacities to climate change impacts 

agro-pastoralists and crop farming communities. 

 

 Asia is the largest continent on the earth and spreads over four climatic zones 

(boreal, arid and semi-arid, tropical and temperate). The region faces formidable 

environmental and socio-economic challenges in its effort to protect valuable natural 

resources. Land and ecosystems are being degraded, threatening to undermine food 

security (Christensen et al. 2007). 

 

In addition, climate change will affect many sectors, including water resources, 

agriculture and food security, ecosystems and biodiversity, human health and coastal 

zones. Many environmental and developmental problems in Asia will be exacerbated 

by climate change. 

 

Climate change has already been observed in Africa where it has directly affected 

climate dependent activities and indirectly impacted on social systems such as 

poverty, conflict, education and health (Orindi and Murray, 2005). The negative 

effects of climate change are likely to have the worst impacts on the poor. Most of 
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them live in developing countries, and in Sub-Saharan Africa most of them are 

women and children. Women — who are likely to be hit hard by climate change —

already shoulder the burden of providing household livelihoods, and are among 

those most vulnerable to climate variability and change, particularly as they are 

highly dependent on natural resources (Ibid). Many areas in Africa are recognized as 

having climates that are among the most variable in the world on seasonal and 

decadal time scales. Floods and droughts can occur in the same area within months 

of each other. Due to that, agricultural production relies mainly on rainfall for 

irrigation and will be severely compromised in many African countries, particularly 

for subsistence farmers and in sub-Saharan Africa. Under climate change much 

agricultural land will be lost, with shorter growing seasons and lower yields. 

National communications report that climate change will cause a general decline in 

most of the subsistence crops, e.g. sorghum in Sudan, Ethiopia, Eritrea and Zambia; 

maize in Ghana; millet in Sudan; and groundnuts in Gambia. Of the total additional 

people at risk of hunger due to climate change, although already a large proportion, 

Africa may well account for the majority by the 2080s (Fischer et al, 2002).  

 

This makes it imperative for climate change and climate variability measures to be 

taken seriously and for adaptation to be integrated into project development planning 

in both the private and public sectors in Sub-Saharan Africa (Anonymous, 2007). 

New et al (2006)‘s analysis of the daily temperature (maximum and minimum) and 

precipitation data from 14 south and west African countries over the period 1961 – 

2000 confirms that there is evidence of daily climate extremes over western and 

southern Africa. In these two regions, New et al (2006) discovered that extreme cold 

days and nights have decreased and hot days and nights have increased. With respect 
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to rainfall, average dry spell length, average rainfall intensity, and annual 1-day 

maximum rainfall all show statistically significant increasing trends. Additionally, 

there is an indication of decreasing total precipitation in the two regions showing a 

gradual slide towards drier conditions.  

 

This indicates an increased trend in the likelihood of the occurrence of weather 

hazards, such as heavy storms leading to floods, high temperatures, and both 

seasonal and mid-rainy season droughts that agriculture and other sectors have to 

contend with.  

 

In East Africa ,there are very few places where rainfall means are likely to decrease, 

however  increase in rainfall are not likely to lead to increases in agricultural 

productivity as the result of poor spacing and timing of precipitation. Because of this 

coupled with an expected increase in evapotranspiration due to higher temperatures, 

Kenya is expected to experience country wide losses in reproduction of key staples 

such maize (Herreroetal, 2010). 

 

Major impacts of climate change and variability on agriculture in Tanzania has been 

documented. Often mentioned are recurrent droughts, floods, increasing crop pests 

and diseases and seasonal shifts (URT, 2007). In 2006 a major drought triggered 

serious food and power crises in the country. Cost of food shortage to the economy 

during that year amounted US$ 200 million in food imports and distribution. 

 

According to Tanzania NAPA (2006), agriculture has been identified to be the 

second most vulnerable sector to the impacts of climate change. For example, 
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droughts and floods have been reported to cause failure and damage to crop and 

livestock leading to chronic food shortages (Liwenga et al., 2007).  A study on 

vulnerability and adaptation to climate change impacts on other sectors in Tanzania 

clearly indicated that forestry, water, coastal resources, livestock and human health 

are also likely to be vulnerable to climate change. Furthermore, climate change is 

already having significant impacts in Ngara District and mostly on ecosystems that 

will affect people‘s ability to achieve the millennium development goals (URT, 

2011). Generally, the impacts of climate change on smallholder and subsistence 

farmers, pastoralists including indigenous people are complex and highly localized. 

 

1.2 Statement of the Problem 

Climate change introduces numerous uncertainties over the livelihoods of farming 

communities that depend heavily on the weather and climate (Al-Hassan and 

Poulton, 2009; Athula and Scarborough, 2011). It impacts land use and livestock 

management by altering crop, forage and livestock growth and yield (Mu and 

McCarl, 2011). According to FAO (2009), climate change negatively affects the 

basic elements of food production such as soil, water and biodiversity. The World 

Bank (2010) also notes that, women are more susceptible to the impacts of climate 

change as a result of a combination of a number of factors including gender-based 

cultural norms, inheritance structures and household responsibilities. Rainfall 

variability and unreliability often have devastating effects on agriculture.The notable 

adverse impacts of climate change are such as prolonged drought, unreliable rainfall, 

frequent floods and high blowing winds impacts livelihoods through a reduced 

productivity due to decreased precipitation and increased incidences in both crops 

and livestock (URT, 2010). 
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 Increasing rainfall variability results in droughts, this leads to a reduction in soil 

moisture that also leads to a decline in agricultural productivity, e.g. crop yields and 

this subsequently results in a decrease in household incomes (Molua and Lambi, 

2006). Hence there is need to assess the adaptation strategies on the impacts of 

climate change amongst the smallholder farmers in humid areas at Ngara District of 

south west Kagera in Tanzania. Climate change is already having significant impacts 

in Ngara district and mostly on ecosystems that will affect people‘s ability to achieve 

the millennium development goals (URT, 2009). 

 

Therefore current study aims at assessing various answers which may be used by 

smallholder farmers in humid areas particularly Ngara District to adapt with impacts 

of climate change, especially to rural people who are depending on their lives 

entirely on the environment for their survival. 

 

1.3 Objectives of the Study 

1.3.1 General Objective 

The main objective this study was to assess the adaptation strategies to climate 

change amongst smallholder farmers in the humid area of Ngara District.  

 

1.3.2 Specific Objectives 

The specific objectives of this study included the following; 

 (i) To examine impacts of climate change amongst smallholder farmers, (crop 

farming and agro pastoralist) in humid areas.  

(ii) To examine adaptation strategies used by smallholder farmers in humid area of 

Ngara District against climate change.  
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(iii) To identify potential strengths and weaknesses of different adaptation strategies 

from the impact of climate change.  

 

1.3.3 Research Questions 

This study had the following research questions;- 

(i) What are the observable impacts of climate change amongst the crop farming and 

agroPastoralists? 

(ii) What are the adaptation strategies currently used by smallholder farmers in the 

humid areas against the impacts of climate change? 

(ii) What are the potential strengths and weaknesses of the diverse adaptation 

strategies? 

 

1.3.4 Significance of the Study 

The study has significance in generating new knowledge on how smallholder 

farmers can adapt with impacts of climate change in Ngara District and the rest of 

Kagera region. Similarly current study had great benefits for different individuals 

and organizations, including policy makers, development sectors and non-

governmental organizations. Also this study enables a researcher to broaden his 

understanding of research theories and application in practical world leading to 

award of a degree. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter reviews related existing literature. It begins by introducing the key 

concept used in this study. It discusses the various definitions of terms, theoretical 

reviews, and empirical review, conceptual framework and lastly presents research 

gap. 

 

2.2 Definitions of Terms and Concepts 

In reviewing the related literatures, the researcher firstly focused on some definitions 

of key terms. The following are the key terms to be discussed in this research; 

 

Climate Change 

Change of climate attributed directly or indirectly to human activity that alters the 

composition of global atmosphere which is in addition to natural climate variability 

observed over comparable period (EAC, 2011).  

 

Impacts of Climate Change 

Refer to the adverse spatial and thematic problems caused by weather variation and 

hence affecting livelihood of the people. Effects due to weather variation manifest 

themselves in global warming, prolonged drought and poor precipitation patterns 

(Suswatch, 2009). 
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Climate Variability 

Climate variability refers to variations in the mean state and other statistics of the 

climate on all temporal and spatial scales beyond that of individual weather events. 

Variability may be due to natural internal processes within the climate system or to 

variations in natural or anthropogenic external forcing (FAO, 2008). 

 

Climate Vulnerability 

The extent to which a natural or social system is susceptible to sustaining damage 

from climate change, and is a function of the magnitude of climate change, the 

sensitivity of the system to changes in climate and the ability to adapt the system to 

changes in climate. Hence, a highly vulnerable system is one that is highly sensitive 

to modest changes in climate and one for which the ability to adapt is severely 

constrained (IPCC, 2000). 

 

 Global Warming 

Global Warming refers to the increase of Earth's average surface temperature due to 

effect of greenhouse gases, such as carbon dioxide emissions from burning fossil 

fuels or from deforestation, which trap heat that would escape from earth (Suswatch, 

2009). Undoubtedly the temperature of the globe has fluctuated since the very 

beginnings of our planet. The real problem is not just the fact that it is warming, but 

the rate at which it is warming. 

 

Adaptation 

Adaptation is the process of enhancing, developingand implementing strategies to 

moderate, cope with or even take advantage of theopportunities of climate change 
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and variability (FAO, 2006). It entails taking the right measures to reduce the 

negative effects of climate change (or exploit the positive ones) by making the 

appropriate adjustments and changes. 

 

Subsistence Farming 

Conceptually, subsistence agriculture is easy to define, by analogy with autarky—a 

situation where the farm household neither sells nor buys, but consumes everything 

it produces and, consequently, only that (Cadot etal, 2006). 

 Lack of access to inputs under autarky can be expected to constrain production to 

particular techniques, like long fallow periods to avoid soil depletion, and in most 

cases to entail low productivity levels. 

 

2.3 Theoretical Review of Literature 

According to Kombo and Tromp (2006), Theoretical frame work is a collection of 

interrelated ideas based on theories. This is an articulate set of prepositions which 

are derived from and supported by data and evidence.  

 

2.3.1 Theory of Adoption 

According to Botha and Atkins (2005), various complementary theories have been 

propounded to explain the adoption process; they include the extension theory, 

theory of reasoned action, consumer behaviour theory and diffusion theory. 

 

The extension theory is based on the premise that communication has the tendency 

of changing voluntary behavior hence adoption rates would increase if information 

about an innovation is communicated to farmers. The theory of reasoned action is 
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based on the assumption that farmer behaviour is strongly related to their attitudes 

towards that behaviour. Therefore more farmers would adopt an innovation if more 

farmers have favourable attitudes towards it. The consumer behaviour theory 

suggests that the needs of farmers are the basis for evaluating the merits and 

demerits of an innovation; more farmers are therefore likely to adopt and innovation 

if they have a need for it. Then diffusion theory is described below. 

 

The adoption process requires a series of decision-making by individuals. Before a 

technology is adopted, the individual must first be aware of it. After awareness, the 

technology may be rejected immediately or the adoption process may continue with 

the individual developing interest in the technology. The technology may be rejected 

after the initial interest or the individual may proceed to the next stage of comparing 

the technology with other existing practices. If the outcome is favourable, the 

technology would be not rejected but tested on the smallholder farmers to see if it 

works for them. The technology is then adopted if it passes the test. It is possible for 

a technology to be discontinued after it has been adopted (Botha and Atkins, 2005). 

Kopainsky and Derwisch (2009), classify the process above into four stages namely 

initial knowledge, where the individual learns of the technology; persuasion, where 

the individual forms a perception about the technology; decision, where the 

individual evaluates the technology; implementation, where the individual adopts the 

technology and confirmation, where the individual evaluates the performance of the 

technology. For this study, an individual is considered to be an adopter if the 

individual is using a particular technology of interest. An individual is therefore 

either an adopter or non-adopter. Studies of the adoption of agricultural technologies 

are widely used in assessing impacts of agricultural research as well as identifying 



12 
 

and reducing constraints to adoption through innovative econometric procedures, 

and analyzing the process of learning and social networking (Doss, 2006). 

 

According to Botha and Atkins (2005), the adoption process takes place in a specific 

setting, for example in a particular social and cultural context, climate, geography, 

economic condition and policy. These are some of the factors that may influence the 

adoption process. Adaptations vary not only with respect to their climatic stimuli but 

also with respect to other, non-climate conditions, sometimes called intervening 

conditions, which serve to influence the sensitivity of systems and the nature of their 

adjustments. For example, a series of droughts may have similar impacts on crop 

yields in two regions, but differing economic and institutional arrangements in the 

two regions may well result in quite different impacts on farmers and hence in quite 

different adaptive responses, both in the short and long terms (Smit et al. 2000). 

 

2.4 Empirical Review of Literature 

Consisting of studies made earlier which are similar to the one proposed. The basic 

outcome of this review will be the knowledge as to what data and other materials are 

available for operational purposes which will enable the researcher to specify his 

own research problem in a meaningful context (Kothari, 2004). 

 

2.4.1 Global Climate Change Patterns 

The most recent Intergovernmental Panel on Climate Change (IPCC) report confirms 

a significant warming trend in the past century and strengthens the causal link 

between increasing greenhouse gases and global warming trends. Globally, 

temperatures have risen by about 0.6°C (1.1°F), and are expected to rise by a further 
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1.4-5.8°C (2.5-10.4°F) over the next century (IPCC, 2001). During the 20th century, 

the United States warmed, overall, by 0.8°C. 

 

The greatest temperature increases have occurred at higher latitudes (as predicted by 

the climate models). In some parts of Alaska, average annual temperatures have 

increased by 2-4°C (4-7°F) since 1900, a much greater increase than in most areas of 

the contiguous United States (Ibid). In addition, sea level has been rising globally 

since the end of the last glaciation. The current rate, however, is expected to 

accelerate under climate change to a global projection of 8-88 cm (3-35 in) by 2100 

(IPCC, 2001). 

 

2.4.2 Global Warming and Climate Change 

 Global warming is one facet of climate change and refers to an average increase in 

global surface temperature. Climate change, by contrast, refers to statistical changes 

in weather over time and can include long-term changes in rainfall, wind, 

temperature, or other patterns (HIS, 2014). In Tanzania, climate change has also 

been observed. For example, a mean annual temperature increase of 10
0
C has been 

recorded since 1960 and rainfall decreased at an average rate of 2.8 mm per month 

and 3.3% per decade. More decrease in rainfall occurred in southern part of 

Tanzania (Mashingo, 2010). It is predicted that extreme events such as drought, 

floods, tropical storms and cyclones are expected to become more frequent, intense 

and unpredictable in future. Other adverse effects will include negative impacts on 

food production, energy and water supplies, as well as a decrease in the population 

health, particularly in rural households which represent the majority of the country‘s 

inhabitants (Maclean, 2009).  
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2.4.3 Causes of Global Warming and Climate Change 

Changes in climate can be influenced by both natural and human factors. One natural 

warming phenomenon is the greenhouse effect. The greenhouse effect is a 

blanketing effect by which atmospheric greenhouse gases keep the earth‘s surface 

warm. Clouds, aerosols, and parts of the earth‘s surface reflect about one third of the 

sun‘s light that reaches the earth (Maclean, 2009). Energy that reaches the earth is 

absorbed by the surface and is then re-radiated back towards space as heat energy. 

Greenhouse gases (GHGs), in turn, essentially trap some of this re-radiated energy 

within the atmosphere, raising the earth‘s surface temperatures (Ibid). 

 

Since the industrial revolution, atmospheric concentrations of all three of these 

important GHGs have increased significantly due to human activities, contributing to 

global warming and climate change. Between 1970 and 2004, greenhouse gas 

concentrations rose about 70%. Although the ocean absorbs some of the human-

induced carbon emissions, greenhouse gas concentrations continue to rise and 

oceanic uptake of carbon dioxide appears to be slowing (Christensen et al 2007). 

 

2.4.4 Evidence of Climate Change Impacts in Tanzania 

According to MNRT (2007), some of the impacts of climate change in Tanzania 

are;- 

(i) Sea level rise, during the 20
th

century, sea level rose by 10-20 cm due to melting 

glacier ice and expansion of warmer sea water. In Tanzania, this has caused 

coastal erosion and is a threat to islands such as Unguja, Pemba and Mafia.  

(ii) Heavier rainfall causing flooding in many regions as warmer temperatures speed 

up the water cycle. In the last ten years, floods have caused more damage to 
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crops, soil (erosion), and disruption of settlements, commerce than in the 

previous 30 years. Increased floods lead to food shortages and spread of water 

borne diseases. The most recent flooding affected Kilosa District and Mwanza 

Region.  

(iii) Frequency of droughts has increased; the droughts have resulted into serious 

water shortages and attendant power outages, land degradation, lower crop 

yield/crop damage and failure and increased livestock deaths.  

(iv) Change in rainfall patterns, in the past, the rains lasted from November through 

to April, but in recent years, they have started later and finished sooner.  

(v) The ice cap of Mount Kilimanjaro may be gone in less than 20 years because of 

global warming. About a third of Kilimanjaro ice field has disappeared in just 

12 years and 82% of it has vanished since it was first mapped in 1912.  

 

2.4.5 Consequences of Climate Change and Variability 

The resulting climate and ecological zone shifts will have drastic effects on the 

sectors listed above. In agriculture, coffee and cotton growing zones will change 

(becoming either more or less productive) while maize yields will decrease by an 

average of 33% for the whole of Tanzania (Meena et al, 2006).  High levels of 

vulnerability in the developing worlds are linked to a range of factors including a 

high reliance on natural resources. Whatever the effects of climate change will be 

(sea level rise, increased floods, drought, disease), the most vulnerable groups will 

be the poor who depend whose ability to withstand environmental shocks and 

stresses to their livelihoods are low (Adger, 2003; IUCN et al, 2004 & Thomas et 

al,2005). 
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Long-term changes in climate will disproportionately affect regions in both semi-

arid and aridparts of the globe and the more humid tropics. Climate change and 

climate variability have been affecting smallholder farmers and livestock keepers in 

different ways. The impact of climate change and variability has been found to differ 

between men and women. It affects food insecure people in different ways 

depending on other factors such as gender, age, health and education (FAO, 2011). 

According to McCright (2010), women are more able to express understanding of 

climate change and variability than their male counterparts even though they tend to 

underestimate their knowledge as compared to men. Women are also more 

concerned about climate change and variability than men. 

  

Lambrou and Piana (2005), report that whiles men are usually responsible for 

managing irrigation schemes and prefer mechanized agriculture; women are mostly 

involved in labour-intensive and subsistence agriculture. This increases their 

vulnerability to climatic stresses. 

 

2.4.6 Farmers Adaptation Strategies to Climate Change 

According to FAO (2009), climate change adaptation strategies are now a matter of 

urgency. It is necessary that climate change adaptation is not separated from other 

priorities but is integrated into development planning, programs and projects (World 

Bank, 2008). Responses aimed at adapting to climate change may, however, have 

negative consequences for food security, just as measures taken to increase food 

security may exacerbate climate change (CCAFS, 2009). 
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According to Shemdoe (2010), it is reported that Tanzania has no standalone policy 

for climate change, and indeed this is the same for many other developing countries; 

hence there is no legislation on climate change per se which may be used to guide 

implementation of the policy. The only existing document available on climate 

change is the National Adaptation Programme of Action (NAPA, 2009) which is 

designed to provide an opportunity to look at the country's climate change related 

vulnerabilities in various sectors that are important for the economy.  

 

Also according to Boko et al (2007), the emerging of new traits and varieties of 

crops offers farmers greater flexibility in adapting to climate change. The traits make 

the varieties tolerance to drought and heat, and early maturation in order to shorten 

the growing season and reduce farmer‘s exposure to risk of extreme weather 

events.It has been reported that, some farmers in semiarid central Tanzania to have 

used traditional terraces (matuta) and mulching from the crop residues left from the 

preceding season to conserve soil moisture and to increase soil water availability to 

plants hence improve crop production (Ngware etal, 2008).  

 

Eriksen et al. (2005) give an example of farmers in Same District, one of the 

semiarid districts in Tanzania to have resorted to casual labor, brick making, 

handicraft, collecting honey and charcoal burning during droughts, allowing 

household to make money to purchase food and to obtain other necessities. 

Nhemachena and Hassan (2007) identified the important determinants of adaptation 

to climate change in South Africa, Zambia and Zimbabwe to be access to credit and 

extension, and also farmers‘ awareness about climate change. As such, that study 
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suggested enhancing access to credit and information about climate and agronomy 

so as to boost farmers‘ adaptation to climate change. 

 

Gbetibouo (2009) proposed that the major driver influencing farmers‘ adaptation to 

climate change in Limpopo basin, South Africa, is the way that they formulate their 

expectations of future climate in dealing with the changing weather patterns. 

According to that study, the major factor restraining farmers‘ adaptation to climate 

change is inadequate access to credit. He argued as well that among other things, the 

main factors that promote adaptive capacity are farmers‘ income, the size of the 

household, farmers‘ experience, and engaging in non-farm activities. 

 

While analyzing farmers‘ perception of climate change governance and adaptation 

constraints in the Niger Delta region of Nigeria (Nzeadibe et al. 2011), also pointed 

out that the factors responsible for hindering adaptation to climate change are 

inadequate information, narrow awareness and knowledge about adaptation methods, 

and poor government attention to climate change. Deressa et al (2011), also finds 

that education and gender of the head of the household, size of the household, 

livestock ownership, availability of credit and environmental temperature 

significantly influence the presence of farmers‘ adaptation to climate change.  

 

Also Deressa et al (2009), concluded that farmers‘ education, access to extension 

and credits, climate information, social capital and agro-ecological settings have 

great influence in farmers‘ choice of adaptation methods to climate change while 

financial constraints and lack of information about adaptation methods hinders the 

farmers‘ uptake of other adaptation methods.   
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These perceived changes could be classified as adaptation strategies for the changing 

climatic conditions. Adaptation measures have been established to guard farmers 

against losses due to increasing temperatures and decreasing precipitation (IPCC, 

2007). Thus this study aimed toassess the adaptation strategies on the impact of 

climate change amongst the smallholder farmers in humid areas, Ngara District in 

Tanzania. 

 

2.5 Conceptual Framework 

It focuses on drawing synergies and explaining how climate change impact and 

variability affect smallholder farmers. Climate change and variability arises as a 

result of factors both internal and external to the smallholder farmers. These factors 

are the ones which change the atmospheric conditions which turn to vulnerability to 

the smallholder farmers. In order to reduce the impacts of climate change and 

increase their resilience, smallholder farmers usually adopt indigenous strategies as a 

first adaptation measure. By adapting process makes the farmers healthier with the 

global sporadic changes. 

 

 

 

 

 

 

 

 

 



20 
 

 

 

 

 

 

Vulnerability (2) 

 

 

 

 

 

 

 

 

 

       CAUSES                                                                                               CONTEXT                                  

 

           CONSEQUENCES 

Source: Improved from   Turner et al (2003) 

Figure2.1: Conceptual Framework, Showing the Relationship between the 

Variables 

Natural 

Variability

& Change 

(1a) 

Smallholder Farmers and 

Introduced Adaptation 

strategies (3) 

Exposure (2a)   Sensitivity (2b)    Adaptation    

                             Capacity (2c) 

 

 

Frequency 

& 

Intensity 
 

 

 

Economic 

&Natural 

Resources 

Adjustment 

& 

Adaptation 

response 

(4) 

Human 

and 

Ecological 

condition 

Vulnerability  

& change in 

human 

activities 

 (1b) 

Yield and Yield distribution 

(5) 

(Increase of agricultural 

production) 



21 
 

The ability to adapt depends on the economic and natural resources at the disposal of 

the smallholder farmers. The farmers use traditional strategies are however not 

usually sufficient for dealing with long-term climatic impacts due to poor technology 

implied. Therefore, decision of smallholder farmers to adjust their behaviours in 

order to adopt an indigenous or introduced adaptation strategy depends on several 

factors that are both internal and external to the subsistence farmers. The study 

determines the factors that influence the decision of smallholder farmers to adopt a 

climate change impacts related strategy. 

 

2.6 Research Gap 

To date most literatures of climate change have concentrated on impact of climate 

change and few focuses on adaptation strategies on semi- arid regions. Fore stance 

Ngwareetal, (2008), Eriksen etal (2005) and Boko etal (2007). Even though several 

technologies and practices are available to adapt to or cope with the effects of 

climate change, it appears these technologies and practices have not been 

comprehensively documented in the adaptation literature in Tanzania. 

 

It is therefore necessary to seek answers on adaptation strategies to climate change in 

humid areas because materialization is still imprecise and vague. Thus, this study 

assessed the adaptation strategies to climate change amongst smallholder farmers in 

humid area in Ngara District, Kagera Region Tanzania. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This section describes the research methodologies which were used in this study. It 

explains the description of study area, research design, sampling design, target 

population data, collection methods, tools for data collection, data analysis pans, pre-

testing and validation of instruments. . 

 

3.2 Description of the Study Area 

Ngara District is one of the eight Districts in Kagera region. It bordered with the 

republic Rwanda in the north; Burundi in the southwest, Biharamulo in the east, 

Karagwe in the north east and Kibondo in the South. Moreover, the area has tarmac 

road which connects Ngara with Kigali in Rwanda, Bujumbura in Burundi and to the 

dry port of Isaka. The area of Ngara is kilometers 2 3,744 and it is divided into four 

divisions, 17 wards and 72 villages. It is further subdivided into 359 sub villages 

(URT, 2013). Thus this study was conducted in Ngara District because its humid 

area, climate change impacts were already observed in the study area and main 

economic activity is small scale agriculture. 

 

3.2.1 Geographical Location 

Ngara district situated at 31
0
15 East latitude 30

0
15 longitudes. Also this District is 

very extreme north west of Kagera Tanzania (NDP, 2014). 
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Figure 3. 1: Map of Ngara showing Study Area 

                                   Source: Ngara district profile, 2014 

3.2.2 Demography 

According to 2012 census Ngara had 63293 households with a population 320,056 

people in which males were 152443 and females were 167613.  Women comprised 

53% of the District and men comprised 47% of the whole population. The annual 

growth rate average is 2.7% per year. In 2014 it‘s projected to be 337571 

populations of people in the District (NBS, 2013). 

 

3.2.3 Climate 

Ngara District is a bi-modal rainfall pattern this means it is characterized by humid 

condition in nature, since receives its rainy in March -May and October - November, 
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with average annual rainfall of 700 – 1400 mm. Temperatures range between 17
0
C - 

25
0
C.Vegetations are evergreen throughout the year. Also the district has three 

ecological zone whose rainfall is 700-900mm. (1
st
 ecological zone), from 900-

1200mm. (the 2
nd

 ecological zone), and 3
rd

 ecological zone range from 1200-1400 

mm of rain fall, (NDP, 2014).   

 

3.2.4 Geology and Soil 

Ngara District is homegrown to shear rock cliffs, interlocking spars, deep valleys, 

water falls, escarpments and plateaus. Some places are swampy with deposits of 

water washed pebbles and fertile upper soils from hillsides. There are a variety of 

rocks including volcanic sedimentary and igneous. The district consists of a series of 

a hills running northwest included the highest mountain in Kagera called Shunga. 

Soil is favourable for the growth of coffee, tea and vanilla, banana and maize due to 

high iron and clay contents; however the soil is low in phosphorus and acidity. 

Nitrogen content is usually low, but to some extent is artificially maintained through 

the use of inter cropping with legumes and manure (NDP, 2014). 

 

3.2.5 Land Use 

Land in Ngara District is mainly used for agriculture and lesser extended for 

livestock keeping. Less than 10% of population own cattle. Wooded and open 

grasslands constitute a large for portion of land mass. The mainly land use types are 

upland agriculture, silviculture, game reserve and livestock keeping. The main food 

crops grown include banana, beans, cassava, maize and cash crops such as coffee, 

vanilla and tea. Land is extensively used in northern part of District with small land 



25 
 

parcel than in the southern part. Also the land has been passed from one generation 

to another; hence there is customary land use (NDP, 2014). 

  

3.2.6 Economic Activities 

The main economic activity is agriculture. The most cash crops cultivated in Ngara 

District, are coffee, tea and vanilla. Also food crops including banana, cassava, 

beans and sugarcane. Other activities are livestock keeping, trading, and 

employment in public, beekeeping and mining activities like Nickel mining (URT, 

2013). 

 

3.3 Research Design 

Research design is the arrangement of conditions for collection and analysis of data 

in manner that aims to combine relevance to research purpose with economy in 

procedure (Kothari, 2004). 

 

This study had employed a case study design to obtain details on adaption strategies 

to impact of climate change amongst smallholder farmers. Both qualitative and 

quantitative analyses were employed to obtain results appropriate on assess the 

adapting strategies towards the impacts of climate change. Research design was used 

because it facilitates the smooth sailing of the various research operations, thereby 

making research as efficient as possible yielding maximal information with minimal 

expenditure of effort, time and money. 
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3.4 Sampling and Sampling Techniques 

3.4.1 Sampling 

A sampling is the procedure a researcher uses to gather people, places or thing to 

study (Kothari, 2004). It‘s a part of the universe which is selected for the purpose of 

investigation. The study used both probability and non-probability sampling design. 

The probability sampling was used to select a sample unit from four villages‘ areas 

in which smallholder farmers had equal chance to be considered in each village of 

the study.Non probability had been used to select key informants since their few in 

term of numbers.  

 

3.4.2 Sampling Techniques  

Sampling technique is defined as a selection of subset of elements from a larger 

group of objects (Churchill and Laccobucci, 2002). The study had used sampling 

techniques specifically simple random and purposive sampling to obtain respondents 

to take part in the study. 

 

3.4.2.1 Simple Random Sampling 

This is a type of sampling which provides equal chance to every member of 

population to be included in a study (Kothari, 2004). This technique is found within 

the broad category of probability sampling. The researcher employed random 

sampling to choose smallholder farmers of the study.  The random sampling 

technique was used because it gives equal chance to respondents to be involved in 

the study hence, reduced bias in sampling of respondents.  
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3.4.2.2 Purposive Sampling 

According to Kothari (2004), purposive sampling a deliberate selection of particular 

units of the universe to constitute the sample that represents the universe. Also is 

known as judgmental sampling. It belongs under the category of non –probability. It 

was employed to choose the District agricultural officers, Ward extension 

agricultural Officers, VEO, WEO and NGOs. The researcher used this sampling 

technique to obtain information from the people with position in the community who 

may have formal opinion regarding the situation. 

 

3.4.3 Sampling Frame 

It is also known as source list from which sample is to be drawing (Kothari, 2004). A 

list should be comprehensive, correct, reliable and appropriate. This study was 

included District agricultural Officers, Ward agricultural officers, VEO, WEO, 

NGOs and farmers. The category above had given the potential information about 

adaptation strategies to climate change amongst smallholder farmers in humid areas 

at Ngara District, since they have experienced changes of periodic weather patterns. 

 

3.4.4 Sampling Unit 

Sampling unit is either a single element or a collection of elements subject to data 

analysis (and selection) in the sample (Rwegoshora, 2006). The sample for this study 

was involved key informants and households who have knowledge on adaptation 

strategies to climate change impacts. The purposive sampling was used to select two 

wards in Ngara district such as Ngara mjini and Nyamiaga wards. 
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3.4.5 Sample Size 

This refers to the number of items to be selected from the universe to constitute a 

sample. This is a major problem before a researcher. The size of sample should 

neither be excessively large, nor too small. The study was employed a formula by 

Rwegoshora (2006) in order to estimate the sample size, as per formula indicates. 

2)(1 eN

N
n


  

 

Table 3.1: Number of Respondents in the Study Area 

Name of respondents Amount of respondents 

District agricultural officer 1 

Ward extension agricultural officers 2 

Village chairpersons /  street chairperson 4 

Farmers ( crop cultivator and agro 

pastoralist)  

99 

Total 106 

Source: Field data, 2015 

 

  Where: n = sample size  

 N= Total population  

e = standard error (1 – 10%)  

1 = constant  

N=14246                n = 14246/ 1+ (14246×0.01) =99 

Hence the total number sample of households is 99 
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Table 3.2:Number Respondents in each Study Village 

Name Wards Name Village The respondents in 

each study village 

 

Ngara Mjini Ward 

Nakatunga= 3125×99/14246 39 

Murugwanza=2523×99/14246 20 

 

Nyamiaga Ward 

Nyamiaga=2952×99/14246 22 

Mukididili=5646×99/14246 18 

Total                                                                                               99 

Source: Field data, 2015 

3.5 Data Collection Methods 

A combination of data collection methods and techniques was used for the purpose 

of generating qualitative and quantitative data. In this study the researcher had 

employed two methods which were primary data and secondary data. The 

application of more than one method in data collection is vital to provide checks and 

balances with regard to shortfall characterized by each of the data gathering method. 

3.5.1 Primary Data 

The primary dataare those which are collected afresh and for the first time and thus 

happen to be original in character (Kothari, 2004). The primary data were involved 

by using the different tools. The tools which were used include interview, 

questionnaires, observation and field observation. 

3.5.1.1 Interview Method 

The interview method of collecting data involves presentation of oral-verbal stimuli 

and reply in terms of oral-verbal responses. This method can be used through 

personal interviews and, if possible, through telephone interviews (Kothari, 2004). 

This tool was used to the group leaders in organizations and the influential people in 
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a community such as Village Executive Officers, Ward Executive Officers, District 

Agricultural Officer, Ward Extension Agricultural Officers and NGOs. This was 

used to get, more information and that too in greater depth. Also personal 

information can be obtained easily under this method. 

3.5.1.2 Questionnaires Survey 

A questionnaire contains a list of questions to which an individual has to respond by 

choosing his/her best appropriate answers from the options – provided (Ogunniyi, 

1992). The study was employed both open and close ended question. The close 

ended question was used in order to ensure easy data collection and analysis. Also 

open questions were used to give the respondents enough time to pass through the 

questions and respond to accordingly. 

3.5.1.3 Field Observation 

Observation is way of gathering data by watching behavior, events, or noting 

physical characteristics in their natural setting (Taylor, 2008). Under this study the 

researcher observed various impacts of climate change including pests and diseases. 

Similarly methods used by smallholder farmers to adapt in in the field of the study. 

The main reason for this method was subjective bias is eliminated, since observation 

is done accurately. Furthermore, the information obtained under this method relates 

to what is currently happening; it is not complicated by either the past behavior or 

future intentions or attitudes.  

3.5.1.4 Focus Groups 

According to Krueger et al (2004), each group (youth, elders and women) consist 

five to ten people so as to have effective and participatory group discussion. On the 
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other hand, the purpose of focus group discussions is to gain knowledge about a 

particular topic or is a need of interviewing a group of people who are directly 

affected by the issue. Focus group data can be used to collect information for many 

purposes, such as conducting a needs assessment or evaluating a program.  

In this study Focus Group Discussion was used in data collection with the purpose of 

collecting in depth information on adaptation strategies to climate change among the 

smallholder farmers in humid area of Ngara District. This method was held to the 

group field school farmers in Ngara District. 

3.5.2 Secondary Data 

Documentation is about gathering data from a secondary source (Ndunguru, 2007). 

In this study a number of official documents were reviewed. These were included 

published books; research reports prepared by research scholars, universities reports, 

and local governments, journals and magazine. The records of rainfall and 

temperature were obtained from Tanzania Meteorological Agency (Ngara station). 

3.6 Pre-testing of the Instrument 

The purpose of pre-testing the instrument is to ensure that, the instruments are stated 

clearly and have the same meaning to all respondents (Mugenda and Mugenda, 

1999). In guaranteeing validity and reliability of the instrument in collecting data 

related to the adaptation strategies to impact of climate change in humid area of the 

study. The researcher pre-tested questionnaires interview schedules to respondents. 

The pre-test exercise was helped the researcher to assess the clarity of the 

instruments, identifying ambiguity and discovering repetitions. 
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The information obtained from pre-testing helped the researcher to revise the 

instruments accordingly. The corrections were incorporated in advance to ensure 

accuracy of the tools and information sought. Also pre-testing was incorporated for 

purpose of minimize validity and reliability of the data and instrument in all stages. 

According to Mugenda and Mugenda (1999), pre-testing helps enhancing the 

validity and reliability of instrument, that as a consistent measure of the concept 

being studied. 

3.7 Data Analysis Plan 

Data analysis especially in a case of study design involved stepwise organization of 

details about the cases categorization of data (Kothari, 2004). Quantitative data and 

information were presented in term of percentages, frequencies in tabular forms, bar 

graph and line graphs using SPSS version 16 (social packages for social statistical 

analysis), Microsoft excel, mathematical calculators and SAS (Statistical Analysis 

System). This made easier to analyze and interpret the results in order to save cost 

and time. 

3.8 Validity and Reliability 

Validity and reliability are the major technical considerations in qualitative and 

quantitative research (Babbie, 2001). Thus it was essential for research findings to 

have validity and reliability. The validity and reliability are two factors which any 

quality research should consider while designing a study analyzing results and 

judging the quality of the study. The elucidation of the two is described below. 
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3.8.1 Reliability 

According to Morgan and Warning (2004) data reliability is a state that exist when 

data is sufficiently complete and error free to be convincing for its purpose and 

context. In this study the reliability was employed via the different method of data 

collections and tools. Such as interviews, questionnaires focus group discussion and 

review of secondary data. Reliability was to ensure the use of appropriate sampling 

techniques including random sampling and purposive and selection of appropriate 

sample size.   

3.8.2 Validity 

Validity is a measure of accuracy and instruments of measurements are actually 

measure what they intended to measure (Kothari, 2004). Validity of the data also is 

an important aspect to the conceptual and scientific soundness of any research study. 

This was ensure that data collection were  valid, in terms of correctness or honesty of 

measurement the pretesting to be conducted for clarify and refine the meaning of the 

questions to be understandable. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS OF FINDINGS 

4.1 Introduction 

This chapter presents the research results and discussion of the findings related to 

this study. This chapter is organized into four sections. Section one addresses the 

general socio-economic characteristics of respondents, section two focuses on 

impact of climate change amongst small holder farmer in humid area, section three 

identifies the adaptation strategies to impact climate change amongst smallholder 

farmers and last section presents the potential strength and weakness  of different 

adapting strategies.  

 

4.2 Socio - economic Profile of Respondents 

This section gives brief characteristics of respondents that were involved in 

assessing the adaptation strategies to climate change amongst the smallholder 

farmers in humid area of Ngara District. Furthermore, it addresses the study findings 

in relation to respondents‘ age, sex, marital status, education levels, occupation, and 

length of stay in village, common crops grown and livestock keeping. These 

demographic characteristics of the respondents are very important part in this study 

since they show the relationship between variables. The discussions of each 

characteristic are as follow;  

 

4.2.1 Age Groups of Respondents 

The respondents in this study had different age groups as per Table 4.1. The findings 

revealed that, most of respondents range from 21-30 years old (54.5%).  About 

19.2% of respondents range from 31-40 years. Also 16.2% of respondents range 
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between 41-50 years and only 10.1% respondents were 51 and above years. Age 

consideration of the respondent is an important variable of this study since it 

facilitates availability of relevant information about adaptation strategies to impact 

climate change. However, most of the respondents are the youth, which implies that, 

Ngara District has good number of respondents who can invest their power in 

different economic activities. Moreover, the findings show that all respondents were 

old enough to provide valid information about the study.  

Table 4.1: Percentage Distribution of Respondents by Age Categories 

Source: Field data, 2015 

4.2.2 Sex of Respondents 

This study involved both males and females (Table 4.2). However there is a slight 

difference between number of males and females in relation to sex category whereby 

majority were males (58.6%) while 41.4% were females. Even though 

randomization was done purposely to ensure proportionate representation of 

respondents by gender, it‘s normal for male dominated systems where males tend to 

be the ones with a mandate to stand and speak for their household issues than 

females. 

Age groups of respondents (years) Frequency Percentage (%) 

21-30 54 54.5 

31-40 19 19.2 

41-50 16 16.2 

Above 51 10 10.1 

Total 99 100.0 
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Nevertheless, the females representative have given their understanding on the issues 

of climate variability and how it affects them and the way it contributes to changes 

in gender roles and goals in the respective societies.  

Table 4.2: Percentage Distributions of Respondents by Sex 

 

Villages 

Sex of respondents 

Male Female Total 

Nyamiaga 15 

15.2% 

7 

7.1% 

22 

22.2% 

Mukididili 12 

12.1% 

6 

6.1% 

18 

18.2% 

Murugwanza 9 

9.2% 

11 

11.1% 

20 

20.2% 

Nakatunga 22 

22.2% 

17 

17.2% 

39 

39.4% 

 

Total 

58 

58.6% 

41 

41.4% 

99 

100% 

Source: Field data, 2015 

4.2.3 Marital Status of Respondents 

 The results on marital status of respondents revealed that, 48.5% were married, 

about 39.4% of respondents were single, widowed were 10.1% and  only 2.0% of 

respondents were divorced as per Table 4.3. This implies that, most of smallholder 

farmers were married because it‘s common phenomenon among the Angaza and 

Shubi ethnic groups in Ngara District. 

This indicates that, mostly union couples are affected by impact climate change 

because they work as families rather than working individually. However, minority 

such as single, widowed and divorced are also affected by climate change because 

are rely on small scale farming. 
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Table 4.3: Percentage Distributions of Respondents by Marital Status 

Categories 

Marital status of respondents Frequency Percentage (%) 

Married 48 45.5 

Single 39 39.4 

Divorced 2 2.0 

Widowed 10 10.1 

Total 99 100 

Source: Field data, 2015 

4.2.4 Education Level of Respondents 

Respondents of this study had attained different education levels as per Table 4.4. 

The findings revealed that, most of respondents attained primary education (36.4%), 

also 26.3% of respondents were attained informal education, about 25.3% of 

respondents had secondary education and only very few (12.1%) respondents 

attained both college and university.  

Furthermore, in this study, majority of respondents had attained primary education 

and informal education which signifies that, low levels of education among the 

farmers, affect adaptation strategies to climate change. As the result farmers are not 

aware of modern agricultural techniques. However very few respondents attained 

secondary education level and college/ university. In the discussion it was found 

that, graduates engaged less in farming activities because most of respondents were 

employed as government servants, other few engaged in business. This is important 

as it analyzes issue related to different life aspects. This denotes that, few people 

recognized adaptation strategies to climate change, while most of smallholder 

farmers rely on old system which provides low output. 
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Table 4.4 : Education Levels of Respondents in the Study Area 

Education level Frequency Percentage 

Informal education 26 26.3 

Primary Education 36 36.4 

Secondary education 25 25.3 

College/ University 12 12.1 

Total 99 100.0 

Source: Field data, 2015 

4.2.5 Length of Stay of Respondents in the Study Area 

Residence status of the respondents in the area was also assessed as per Table 4.5. 

The study indicated that, relatively more than half (54.5%) lived in the area for 15 

years and above, 10-15years were 17.2%, also 5-10 years were 15.2% and 13.1% 

lived in the study area less than 5 years.In fact, smallholder farmers who stayed in 

the area for longer gathered experience of impact of climate change and adaptation 

strategies in the respective area.  

The current study provides valid report on the relation between the time of stay in 

village and experience of small holder farmers on impact of climate change in 

agricultural activities. By knowing the impacts of climate change, farmers could 

adapt the different mechanisms to handle the situation.  
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Table 4.5: Length of Stay of Respondents in the Study Area 

Length of stay  Frequency Percentage (%) 

< 5 years 13 13.1 

5-10  years 15 15.2 

10-15 years 17 17.2 

15 above 54 54.5 

Total 99 100.0 

Source: Field data, 2015 

4.2.6 Occupation Status of the Respondents 

Occupations of the respondents are important aspect since it determines the 

economic potentiality of individuals and consequently, may affect their income. 

People in the study area were performing different economic activities apart from 

farming (Figure 4.1). 

The results from the field indicated that, farming is the main economic activity for 

majority (59.1%) of respondents in the study area. Other (30.1%) respondents were 

both crop growers and livestock keepers while very few of respondents (10.8%) 

were public servants. Figure 4.1 shows the occupation of respondents in the study 

area. However, majority of people in the study area were crop farmers who faced 

climate change variability and also adapted different mechanisms to reduce climate 

change impact. 
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Crop farmers

60%

Public 

servants

10%

Crop and 

livestock 

keeper

30%

 

Figure 4.1: Percentage Distributions of Respondents by Occupation 

Source: Field data, 2015  

4.2.7 Common Crops Grown and Livestock Kept in the Study Area 

The crops grown and livestock kept is very important aspect to smallholder farmers. 

The field study involved both crop growers and livestock keepers because these 

groups are very vulnerable to climate change (Table 4.6). 

a) Crops Grown in the Study Area 

  In each of study area, there were several crops cultivated by smallholder farmers. 

These crops are maize (40.8%), beans (34.3%), banana (19.4%) and coffee (5.5%) as 

shown in Table 4.6. 

 The most crops grown in the study area is maize. The smallholder farmers grew this 

type of crop because it takes short to grow, seeds are hybrid and resistant to climate 

change. However in the study area coffees scored lowest percentages because some 

of smallholder farmers hadn‘t accessed to get new species of coffees which are not 

invaded by pests and diseases.  
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b) Livestock in the Study Area 

The findings revealed that, livestock kept in study area includes, poultry (32.9%), 

goat (31.5%), cattle (16.9%), pig (10.3%) andsheep (8.5%) as per Table 4.6. The 

common animals were chicken and goats are most raised animals. The respondents 

reported reason why they keep these types of animals, nearly two-third (64.4%) said 

that livestock increases their income after sell of the animals and its products, while 

the other reasons included nutrition factors (for milk, meat, eggs). Respondents also 

revealed that, raising animals provide some sort of safety nets- insurance when faced 

with problems.Similar study has be done by Mashingo ( 2010), farmers practice keep 

the animals‘ cattle, chicken, pig, goat, andsheep while chicken and goat  raised more 

than half 54% animals.  

Other study done by International Development Research Centre in Kenya (2010), 

states that, poultry was the most common livestock kept in towns, through goats, 

sheep and cattle were fairly numerous in the smaller town. This implies that, most of 

the smallholder farmers kept poultry and goat as for subsistence use in the families 

and business to increase income of households in Ngara District 

One respondent from Nakatunga village said that,  

“I keep indigenous poultry because it is easy to handle, they require 

low capital also they are resistant to diseases compared to livestock’’. 
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Table 4.6: Crops Grown and Livestock Kept in the Study Areaby Farmers 

Crops grown (N=99)* Crops 

grown 

(%) 

Livestock 

kept 

(N=99)* Livestock 

kept (%) 

Maize 82 40.8 Cattles 36 16.9 

Banana 36 19.4 Goats 67 31.5 

Coffee 11 5.5 Sheep 18 8.5 

Beans 69 34.3 Poultry 70 32.9 

   Pigs 22 10.3 

Total 198 100  223 100 

  *Multiple Responses 

Source: Field data, 2015        

4.3 Local People’s Awareness of Climate Change 

Climate change is perceived differently at different levels of conceptualization. It 

was reported that, there is varied understanding on climate change depending on 

location, sex, and age as per Table 4.7. It was further observed that, about 51.7% of 

males were aware of climate change while 48.3% of females were also aware of 

climate change. This implies that, most of males were aware of climate change 

compared to females because, they are much involve in small scale farming and 

therefore it‘s easy for them to note changes in climate.  

 In addition, the study involved different age categories. These age categories are, 

21-30 years (50%); also 31-40 years were about 38.3%, 41-50 years (5%) and the 

last aged 51years and above (6.7%). The study implies that, most of respondents 

who engaged in agriculture are young between 21-40 years. Because they are more 

economic active compared to other age categories like 41 and above.  
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The local understanding to climate change confirms that climate continuous to 

change and get worse over time. Study concurs with findings of Mongi et al (2010) 

who found that climate change is perceived differently at different levels of 

conceptualization depending on the level of education, livelihood, activity, location 

and age.  

The level of awareness on climate change was also observed, in terms of villages 

against age categories of respondents. The results revealed that, 30% of respondents 

in Nakatunga village were aware of climate change, about 26.7% of respondents in 

Mukididili, 26.6% of respondents in Nyamiaga and 16.7% of respondents in 

Murugwanza village were aware of climate change. This is because Nakatunga 

village is located nearby Ngara town and access information from experts compared 

to other villages located far away. Moreover, in Murugwanza and Mukididili 

villages were no captured at the age categories of 41-50 and 51 and above due to 

misconception of respondents. 
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Table 4.7: Local people’s Awareness of Climate Change 

Source: Field data, 2015 

4.3.1 The Causes of Climate Change in Study Area 

During the field survey respondents were investigated if they know the causes of 

climate change in their locality as per Table 4.8. The respondents reported that, 

climate change is caused by two factors such as human activities and natural factor. 

The current study concurred with study done in Bulawayo by IPCC (2007), There is 

consensus that climate is changing, mainly as a result of global warming, caused by 

both natural causes and human activity. 

 About 35.7% argued that, the increase of bush fire was the main causative of 

climate change in the study area. Others revealed that, increase of deforestation 

(30.8%), overgrazing (28.2%) while natural volcanic eruption (8.3%). The findings 

imply that, most of smallholder farmers in the study area, involved in bush burning, 

Name of 

Villages 

Awareness of climate change 

Sex Age categories of respondents Total 

Males  Females Total 21-30 31-40 41-

50 

51
+
  

Nyamiaga 11 

18.3% 

5 

8.3% 

16 

26.6% 

7 

11.7% 

4 

6.7% 

3 

5% 

2 

3.3 

16 

26 .6% 

Mukididili 10 

16.7% 

6 

10% 

16 

26.7% 

6 

10% 

10 

16.7% 

0 

.0% 

0 

.0% 

16 

26.7% 

Murugwanza 3 

5% 

 

11.7% 

10 

16.7% 

8 

13.4% 

2 

3.3% 

0 

.0% 

0 

.0% 

10 

16.7% 

Nakatunga 7 

11.7% 

11 

18.3% 

18 

30% 

9 

15% 

7 

11.7% 

0 

.0% 

2 

3.3% 

18 

30% 

Total 31 

51.7% 

29 

48.3% 

60 

100% 

30 

50% 

23 

38.3% 

3 

5% 

4 

6.7% 

60 

100% 
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overgrazing and deforestation in order to clear land for agricultural purpose. The 

man-made activities contribute very great effect on ozone layer depletion. 

Furthermore, minority revealed that, natural volcanic eruption also causes climate 

change, because it emits carbon monoxide to the atmosphere which result global 

warming. 
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Table 4.8 : Percentages of Respondents on the Causes of Climate Change in the Study Area 

Causes of climate change 

in the study area 

Name of villages Total Rank 

Nyamiaga Mukididili Murugwanza Nakatunga 

 

Increase of bush fire 

17 

10.9% 

6 

3.8% 

10 

6.4% 

18 

11.5% 

51 

32.7% 

 

1 

 

Volcanic eruption 

2 

1.3% 

2 

1.3% 

2 

1.3% 

7 

4.5% 

13 

8.3% 

 

4 

 

Increase of deforestation 

8 

5.1% 

10 

6.4% 

10 

6.4% 

20 

12.8% 

48 

30.8% 

 

2 

 

Overgrazing 

6 

3.8% 

8 

5.1% 

8 

5.1% 

22 

14.1% 

44 

28.2% 

 

3 

 

Total 

33 

21.2% 

26 

16.7% 

30 

19.2% 

64 

42.2% 

156 

100% 

 

Field data, 2015 
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With regard to increase of bush fire, about 32.7% of respondents had identified bush 

burning causes the climate change in the study area as per Table 4.8. In terms of 

villages, Nakatunga (11.5%) and Nyamiaga (10.9%) are major practice bush fire 

compared to Murugwanza (6.4%) and Mukididili (3.8%). This is because 

smallholder farmers burnt the vegetation in the study area during the preparation of 

farms. Burning of vegetation releases carbon dioxide and monoxide into atmosphere. 

This reduces the ozone layer which acts as the blanket of ultraviolent rays from 

atmosphere. 

Also the respondents reported that, increase of deforestation causes of climate 

change (30.8%) in the study area. The deforestation increases in the area because 

there is urban expansion. In addition Nakatunga village contributed high rate of 

deforestation (12.8%) compared to Nyamiaga (6.4%), Murugwanza (6.4%) and 

Mukididili (5.1%) as per Table 4.8. This is because of increased demands of 

firewood and charcoal as source of fuel in the area due to population growth. The 

current study reflects to the study done by Voldoire and Royer (2004), suggest that 

deforestation could cause more intense to climate change extremes, which would 

result in larger negative impacts of temperature increases in atmosphere. 

Furthermore, about 28.2% of respondents pointed out, overgrazing as the causative 

of climate change in the study area. This is caused by having too many animals 

grazing on the land. In this study, four villages were involved, Nakatunga village had 

14.1% of grazed land, and Mukididili about 5.1% of the grazed land, and 

Murugwanza grazed (5.1%) and only 3.8% of land grazed in Nyamiaga village. The 

reason for this may be due to the big number of cattle in the area. Cattle that graze 

on land often eat the younger seeds of plants, reducing the possibility for mature 
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plant species to thrive. This leads into occurrence of desertification and change of 

weather pattern.  

Additionally, some respondents (8.3%) indicated that, natural volcanic eruption from 

Virungu Mountains in Rwanda caused climate change in the study area (Table 4.8). 

The Virunga Mountains in Rwanda emits several gases into atmosphere which affect 

the climate of Ngara District because it‘s near. Also volcanic eruption had caused the 

climate change in some villages. In Nakatunga about 4.5% of respondents reported 

had been observed climate change due to eruption of volcanism from Rwanda. Other 

three villages, Nyamiaga, Nakatunga and Murugwanza had 1.3%. This is because 

few people are aware about volcanic cause‘s climate change. The current study links 

with the study done by Kelly and Sear (1984), volcanic eruption affects the energy 

balance of the atmosphere whilst the dust and aerosols remain in the stratosphere. 

4.3.2 Experience of Climate Change in Study Area 

The experience of climate change is very important aspect in this study. It provides 

information about the years in which the smallholder farmers experienced 

difficulties of climate change. The findings revealed that, 51% of respondents 

experienced climate change difficulties in fours (4) years past as per Table 4.9. 

About 29.3% respondents also reported to experience the climate change difficulties 

in six (6) years past while 9.1% of respondents experienced in 2 years past, 

furthermore, 8.1% of respondents experienced climate change 10 years and only 2%   

experienced the same conditions in past 8 years. 

In this study most of respondents had experienced climate change difficulties around 

4 to 6 years past as per Table 4.9. Because, it takes time to study climate change due 
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frequent weather variations. This implies that, as time goes on the respondents in the 

study area tend loss their memory of climate change difficulties. 

Table 4.9: Years in which Smallholder Farmers Experienced Climate Change 

Difficulties 

Years experienced 

climate change in study 

area 

Frequency Percentage (%) 

2years 9 9.1 

4years 51 51.5 

6years 29 29.3 

8years 2 2.0 

<10years 8 8.1 

Total 99 100 

Source: Field data, 2015 

4.3.3 Analysis of Meteorological Parameter 

The analysis of meteorological parameter of climate change is very important since 

it provides information about temperature and rainfall of the given locality. Through 

meteorological parameter entails the rainfall variation and both increases and 

decrease in temperature. The trend of rain fall is inconsistent similarly to 

temperature (Figure 4.2 and 4.3). 

4.3.4 Temperature and Rainfall trends of Ngara District Based on Empirical 

data 

Temperature and rainfall in Ngara District vary from place to place in accordance 

with geographical location, altitude; relief and vegetation cover (URT, 2010).  The 

data obtained from meteorological station indicated that, there was variation of 

rainfall and temperature in the study area as per Figure 4.2 and 4.3. The changes in 
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temperature and rainfall are the signal of climate change in the study area. Figure 4.2 

shows the climate change due to rainfall variation observed from 2005 to 2014 in the 

study area. The findings revealed that, in 2009 the rainfall was heavy compared to 

the other years. This notified that, climate is continuous to change because of rainfall 

variation and temperature. Also data from meteorological station shows that, there 

were slight different of rainfall from 2005 to 2008 while in 2010 to 2014 the rainfall 

tends to increase in term of variation. This may be due excessive evaporation due to 

increase of temperature (Figure 4.3). 

 

Figure 4.2: Trend of Rainfall Observed from 2005 to 2014 in Ngara District, 

Meteorological Station 

Source: TMA, 2015 
 

Moreover, temperature of the study area also tends to change from 2005 to 2014. 

The temperature increases and decreases in the study area. In 2006 to 2008 the 

temperature increased at high level, this process is called global warming. This may 

be due to the increase of human activities and natural factors (Table 4.8). This 
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implied that, there is linking between local people awareness of climate change and 

meteorological parameter from rainfall station.  

 

Figure 4.3: Trend of Temperature Observed from 2005 to 2014 in Ngara 

District, Meteorological Station    

Source: TMA, 2015  

4.3.5 Evidence of Smallholder Farmers on the Impact of Climate Change in the 

Study Area 

During the field survey, a total of four villages were involved in this study such as 

Nyamiaga, Mukididili, Murugwanza and Nakatunga. The results presented in Table 

4.10 came from all four studied villages. Though multiple response,  the results 

revealed that, 22.6% of the farmers are mostly affected by increase of disease and 

pests, increase of drought (19.2%), infertility of soil (18.9%) increase of rainfall 

variations (18.7%); strong wind blowing indicated by 16.9% and the last was 

increase of floods covered by 3.7% as per Table 4.10. The smallholder farmers 

experienced climate change in their daily activities. Due to these climate impacts, 



52 
 

farmers have introduced several mechanisms to adapt the conditions, like genetic 

modified coffees which are resistant to climate change in the study area. 

Table 4.10: Impact of Climate Change on Smallholder Farmers in Study Area 

*Multiple responses 

Source: Field data, 2015 

4.3.5.1 Increase of Diseases and Pests due to Climate Change 

The impacts of climate change on smallholder farmers lead to the increase of pests 

and diseases in the study area. The current study reported that, about 22.6% of 

respondents faced a problem of pests and diseases (Table 4.10). This problem is the 

major in the study area because it affects different crops. Also this study identified 

some diseases like banana wilt disease‖ Mnyauko’’ scientifically known as Banana 

xanthonomas wilt (BXW) as per Plate 4.1. This disease is transmitted in the study 

area by wind, bees birds and contact with infection one (NDP, 2014). Also other 

diseases which recent attacked the banana fruit called cassava diseases.  

Impact of climate change Frequency (N=99)* Percentage Rank 

Increase of disease and Pests 98 22.6 1 

Increase of rainfall variation 81 18.7 4 

Increase of wind blowing 73 16.9 5 

Increase of drought 83 19.2 2 

Increase flood 16 3.7 6 

Infertility of soil 82 18.9 3 

Total 433 100  
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Plate 4.1: Banana Wilt Disease at Nyamiaga Village (Photo by Mrianga, 2015) 

The banana wilt disease is among of dangerous disease which kills banana species. 

When it attacked the banana plant, it kills leaves by changing its colour as per Plate 

4.1. Apart from banana wilt disease there is also maize disease steak virus which 

increases in rainy season. All these diseases affect the smallholder farmers in the 

study area.  

The study done in Ngara by URT, (2009), recommended that more livestock 

diseases were discovered in the study area as follows; contagious bovine 

pleuropneumonia (CBPP), east coast fever (ECF), trypanosomiasis, foot and mouth 

diseases, lumpy skin diseases, rift valley fever, African swine fever (ASF) and new 

castle disease. 
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4.3.5.2 Increase of Drought due to Climate Change 

The finding results from all four studied villages identified that, about 19.2% of 

respondents reveal that, there is scarcity of rain fall in their villages as per Table 

4.10. Drought is the great impact of climate change which affects the smallholder 

farmers in the study area. The smallholder farmers, experiencing delays in the star 

sections of the rainfall and sometimes receiving rainfall earlier than normal, leading 

to poor germination of seeds, requiring farmers to undergo multiple sowing of seeds.  

This implies that, experiencing long dry spells and drought, leading to low yield or 

total crop failure and increased crop pest infestation and diseases. In most cases rains 

delay and this result in crops drying out. 

 Some farmers have observed changes in the rainfall pattern noting that in, 

―Some areas rain was about 3 times a year but now only once or rarely 

twice a yearand it is so unpredictable…It starts late and ends before 

end of rainy season… in the 1990sand 2000s we could cultivate and 

harvest twice but now we only harvest once …. 

 

4.3.5.3 Infertility of the Soil due to Climate Change 

Table 4.10 reveals that, about 18.9% respondents claimed on the reduction of soil 

fertility in the study area. The farmers reported that, the decline of soil quality has 

been increased due to the global warming in the study area. In addition to that, a 

change observed in soil is directly affecting smallholder farmers on crops production 

in a negative way; soil infertility seems to have negative impact on crop production 

at large extent. Most farmers agreed that soil fertility has been reducing over the 

years which result into crops failure.  

 A climate change impact actually substantial to small farm production is loss of soil 

organic matter and degradation due to soil heating. Similar study done by IPCC 
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(2007) reported that changes in rain-fall amount and patterns also affect soil erosion 

rates and soil moisture, both of which are important for crop yields. Also another 

report done in Malaysia by Miguel and Parvis, (2008), a climate change impacts 

potentially significant to small farms production is loss of soil organic matter due to 

soil warming. 

One can argue that soil fertility is not only influenced by climate change. Soil 

fertility can decline for a variety of reasons. Farming system may also contribute; 

some common farming practices, including burning crop residues and leaving soil 

bare and unprotected from the sun and wind, are part of the problem (Mbilinyi and 

Georgina, 2013). 

4.3.5.4 Rainfall Variations due to Climate Change 

During field survey in all four villages about18.7% of respondents pointed out that, 

the rainfall amounts vary across the area. This is because there is increase of heating 

from the human-induced enhanced greenhouse effect is increased evaporation, 

provided that adequate surface moisture is available. 

Furthermore, the study shows that, rainfall seasons in the study area is divided into 

two distinct rainy seasons, the vuli rains that spans on September to December and 

Masika rains span February to May. Sometimes this pattern shifts, the season may 

start end of January to May (URT, 2013). 

 Due to this condition, local farmers are growing different short duration and drought 

tolerant crops to overcome the adverse impact of climate change. Some of these 

crops are cassava, sunflower, hybrid maize and potatoes. These crops are resistant 
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and short crops grower which suit the rainfall variation; hence farmers have ability 

to harvest their crops in case of long drought.  

4.3.5.5 Increase of Wind Blowing due to Climate Change 

Also wind was reported by the farmers (16.9%) as among of the impact of climate 

change as per Table 4.10. Wind speed is said to increase these days which may be 

among the factors affecting the crops. It causes the diffusion of spores and falling 

down of crops like bananas. The wind blow during the rainy season and dry period 

creates negative impact to the small holder farmers. The current study reflects the 

done in Kagera region by the URT (2013), the wind blows distort their yield through 

carrying spores of fungus, raise or reduce humidity creating better or worse 

conditions for diseases and scrape fruit against each other or branches ruining them 

or simply dropping them.  

4.3.5.6 Increase of Floods due to Impact of Climate Change 

Despite of climate change, floods are not frequently reported in the study area. Once 

floods are reported adverse impacts to smallholder farmers are seen. In the study 

area few respondents reported floods (3.9%) especially those living around the 

valleys (Table 4.10). The negative impacts of floods are destruction of human 

activities, crops, housing, loss humans and animal properties and lives (IUCN, 

1999). Furthermore, eruption of pests and diseases on farming crops and livestock as 

the rains are mostly accompanied by wind, thunder and lightning because some areas 

in Ngara District located in equatorial belt.According to reports by WMO (2003), 

state that precipitation is projected to intensify during the 21st century, therefore 

floods will be prevalent. Such flood problems are water borne pathogens and loss of 
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bio diversifying. Such reports are similar due to the fact that the problems of climate 

are wide spread throughout the world as it is in the study area 

4.4 Adaptation strategies Used by Smallholder Farmers due to Impact of 

Climate Change in the Study Area 

The researcher also was interested to know if there are different adaptive 

mechanisms to climate change used by smallholder farmers in the study area. In 

connection to that, smallholder farmers reported that, different methods are used in 

adapting to the effects of climate change and variability.  

These methods have been categorized into five strategies each as shown in Table 

4.11. These mechanisms which are used by smallholder farmers to adapt the impact 

of climate change are mixed cropping (60.6%), cultivation along the wetland 

(20.1%), planting of resistant crops (8.1%), the use local manure and mulching 

(6.0%) and crop timing calendar (5.1%). However most of respondents revealed that, 

mixed cropping because it does not required large land, hence small land can assure 

different crops. This implies that, farmers use this system as the part of their 

traditional farming. 
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Table 4.11: Adaptation Strategies Used by Smallholder Farmers due to 

Climate Change 

Source: Field data, 2015 

4.4.1 Mixed Cropping 

Mixed cropping involves growing two or more crops in proximity in the same field. 

The results found that, more than half 60.6% of respondents (Table 4.11) argued 

that, mixed farming is among of the adaptive strategies to climate change used in 

Methods Name of villages 

Nyamiaga Mukididili Murugwanza Nakatunnga Total 

Mixed 

cropping  

10 

10.1% 

6 

6.1% 

15 

15.2% 

29 

29.3% 

60 

60.6% 

Crop 

timing 

calendar 

2 

2.0% 

2 

2.0% 

0 

0.0% 

1 

1.0% 

5 

5.1% 

Cultivati

on along 

the 

wetland 

8 

8.1% 

4 

4.0% 

0 

0.0 

8 

8.1% 

20 

20.1% 

Planting 

of 

resistant 

crops to 

drought 

2 

2.0% 

3 

3.0% 

3 

3.0% 

0 

0.0% 

8 

8.1% 

Use of 

local 

manure 

and 

mulchin

g  

0 

0.0% 

3 

3.0% 

2 

2.% 

1 

1.0% 

6 

6.0% 

Total 22 

22.2% 

18 

18.2% 

20 

20.2% 

39 

39.4% 

99 

100.0% 
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study area. This technique is most practice in Nakatunga (29.3%) and Murugwanza 

(15.2%) while in Nyamiaga (10.1%) and (6.1%). Because, it‘s the traditional 

methods that have been used for years to preserve soil fertility and is still being used 

during these times of high climate variations as some of the adaptation strategies to 

climate change. 

 The system is commonly practiced in all study area where cereals (maize), legumes 

(beans which take shorter of 70 days from seeding to harvest time) and banana, yam 

are grown together.   Farmers have wide field knowledge on advantages of mixing 

crops with varying attributes in terms of maturity period (example maize and beans), 

drought tolerance (maize and sorghum), input requirements (cereals and legumes) 

and end uses of the product (example maize as food and banana).  

The current study concurred with the study done by Orindi and Eriksen, (2005) in 

Laikipia Kenya identified that, farmers diversify crop types as a way to reduce the 

spreading risks on the farm. Crop diversification can serve as insurance crops against 

climate change. Another study done by Umir and Musa (2015), in Katsina Nigeria 

also found that, mixed cropping was identified as the most important strategy used. 

This is because different crops have different climatic requirements. Hence, several 

crops on a plot reduce the risk of loss due to unfavourable climatic conditions. 

Furthermore, the similar study done in China by Gebrehiwot and van der Veen 

(2013) recognized that, even though crop diversification has been recognized as an 

effective adaptation option for farmers for risk mitigation. 
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4.4.2 Cultivation along the Wetland (water source valley) 

During the field survey the smallholder farmers (20.1%) reported that, they cultivate 

along the wetlands (water sources) which traditional referred as Tingatinga (Table 

4.11).The farmers in the study area apply Tingatinga (wetland) as one of the 

indigenous strategy in crop production. 

 Most of villages which practice this method are Nyamiaga about 8.1%, in 

Nakatunga is 8.1% of respondents use this method while few people practice this 

technique in Mukididili 4% and Murugwanza village is not applicable. Because the 

areas are suitable in raising crops during low rain seasons and located along the 

wetlands (valleys), thus smallholder farmers use these areas as a coping strategy to 

counteract drought as one of the impacts of climate change in study area. 

Furthermore, wetlands are essentials during the dry seasons. Smallholder farmers 

cultivate short grown crops for food alongside wetland and go down the valley with 

their cattle side of the river valley for search water and postures so as to cope with 

grazing and water shortage.  

As one farmer pointed out in discussion in the Nakatunga village, 

“Wetlands are the lifeline of many a local farmers who feed on and 

sometimes sell wetland products during the dry period’’. 

 

4.4.3 Planting of CropsResistant to Drought 

The findings show that, about 8.1% of the respondents, planting of resistant crops to 

drought as adaptive strategies to climate change (Table 4.11). Also it was found that, 

Mukididili practices this method by 3%, Murugwanza had 3%, and Nyamiaga 

village had only 2% while Nakatunga village doesn‘t practice this method. This 

implies that, some villages use this technique because, impacts of climate change 

have already observed in the study area. They use new type of maize seeds and 
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beans that produce within a short time and do not require a lot of rain. Therefore, 

farmers are trying to adapt to the changing climate by changing the type of seeds 

they use.  

This change has been noted by farmers in all villages indicating that there is a 

change in the type of bananas they plant now compared to before, banana plants are 

called Fia. As the amount of rainfall is reduced they tend to plant type of bananas 

that can resist drought. Also farmers use the new resistant coffee species to adapt 

with climate change impacts as per Plate 4.2. Some of farmers had decided to adapt 

the crops which are resistant in order to increase productions. Before started the use 

of it the production was fluctuated due to the problems of climate change impacts. 

Currently, farmers noted that, they have increase food as well as cash crop for selling 

like coffee.  
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Plate4.2 : Resistant Coffee to Climate Change in Mukididili Village (Photo by 

Mrianga, 2015)  

4.4.4 Use of Local Manure and Mulching 

In the field study, the smallholder farmers reported that, about 6% used local manure 

and mulching as per Table 4.11. The cattle dung and crop residues left from the 

preceding season to conserve soil moisture and to increase soil water availability to 

plants hence improve crop production. Furthermore, it was found that, about 3% of 

respondents in Mukididili use this method (local manure and mulching), in 

Murugwanza 2% of respondents use this technique. Other 1% in Nakatunga village, 

Nyamiaga village doesn‘t use this technique. It‘s a cheaper way in term application 
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in the farms, even though few people are aware of it. Manu ring improves soil 

structure and encourages soil microbial activity for retention of moisture and 

nutrients to increase fertility. The materials used as mulch are mainly plant materials, 

and these cover and protect the soil surface to conserve soil wetness as well as 

reduce the effects of erosion. The plant materials when degraded add to the nutrient 

content of the soil. 

According to Concern worldwide, there is positive response on the newly introduced 

farming technologies on mulching, where by 45% of farmers conduct mulching to 

avoid pests and diseases, drought and to maintain temperature and moisture content. 

4.4.5 Crop Timing Calendar 

The study observed that about 5.1% of the farmers reported that, they use timing 

calendar as adaptive mechanism to effects of climate change and variability as per 

Table 4.11. The timing of planting to correspond to the onset of rain plays a key role 

in food production regardless of narrowly used in the area. The most villages 

practice are, Nyamiaga (2%), in Mukididili village (2%) while 1% in Nakatunga 

village. This mechanism is very important since it secures yield in the villages. 

However few respondents were reported, they timed rain for their planting in order 

to escape pests and diseases as well as drought. The crops timing calendar is divided 

into two such as early and late adaptation. 

The farmers are either planted early or late as an indigenous adaptation mechanism 

to climate change and variability. Also some farmers had the capacity to‖ smell‘ 

‘rain before it in fact begin or not. They perceived the timing of the onset of the 

rainy to be effective in avoiding total crop failure by planting just rains has fallen. 



64 
 

4.4.5.1 Approaches Used by Farmers to Obtain Information on Adaptation 

Strategies 

In the study area different approaches are used in order to building capacity to 

smallholder farmers on adaptation strategies to climate change in the study area as 

per Table 4.12. Most of farmers revealed that, about 52.5% accessed information on 

mass media like local radio and Television. Moreover, study found out, Nyamiaga 

village accessed information about 14.1% and Mukididili village 13% while 

Nakatunga village 9.8% and 4.3% in Murugwanza village. This is may be due to 

that, most of farmers in those areas have radio and television which become easy for 

them to access information. 

Also 38.4% of respondents reported that, agricultural officers are the basis of the 

information on adaptation strategies to climate change. Furthermore, it found that, in 

Nakatunga village 27.2%, about 10.4% in Mukididili village, in Nyamiaga about, 

9.8% and in Murugwanza village (8.7%). The current study implies that, most of 

agricultural officers found Nakatunga village because it‘s easy reached by experts 

and close to agricultural office. 

Moreover, about 28.3% of the respondents pointed out that, seminars to be a source 

of information on adaptation strategies to climate change. Seminars helped to raise 

the awareness of the smallholder farmers of the current advances in the provision of 

weather and climate information for facilitating operational decisions on farms. At 

village level Nyamiaga 12% of respondents pointed out seminars, in Nakatunga 

about 7.6%, in Murugwanza village 6.5% and Mukididili village 4.3%. This implies 

that, Nakatunga village few people had access to seminars. Also few farmers 
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collaborate with NGOs like TWESA, REDESO and Concern Worldwide on 

adaptation strategies to climate change.  

Table4.12: Farmers Information on Adaptation Strategies 

Villages Ways of obtained Information 

 Seminars Mass media Agricultural 

Officers 

Total 

Nyamiaga 11 

12% 

13 

14.1% 

9 

9.8% 

21 

22.8% 

Mukididili 4 

4.3% 

12 

13% 

10 

10.4% 

26 

26.5% 

Murugwanza 6 

6.5% 

4 

4.3% 

8 

8.7% 

16 

17.4% 

 

Nakatunga 

7 

7.6% 

9 

9.8% 

25 

27.2% 

37 

40.2% 

 

Total 

28 

28.2% 

52 

52.5% 

38 

38.3% 

92 

100.0% 

Source: Field data, 2015 

4.5 Identifying Strength and Weakness of Adapting Strategies 

This part explains about potential strengths and weakness of different adaptive 

strategies used by the smallholder farmers alongside the impact climate change in 

study area.  

4.5.1 Strengths of Adaptation Strategies to Climate Change on Smallholder 

Farmers in the Study Area 

This section discusses about the potential strengths of the adaptation strategies used 

by the smallholder farmers alongside the impact climate change. During the field 

survey, respondents were reported different potential strengths of adaptation 

strategies to climate change. Multiple response analysis for 99 respondents shows 

various strengths of adaptation strategies to climate change in the study area. 
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The findings in Table 4.13 shows about 43.8% of respondents reported that, 

adaptation strategies to climate change helps to control pests and diseases, maintains 

soil fertility 30.8%, abandoning activities (16%) and increase food security (9.5%). 

It was further found that, adaptation strategies to climate change controlsof pests and 

disease in most of the study area. 

 

Table4.13: Percentages of Potential Strengths of Adaptation Strategies by 

Smallholder Farmers in the Study Area 

 

   Source: Field data, 2015 

 

Strengths of 

adaptation 

strategies to 

climate 

change 

Name of surveyed villages  

Nyamiaga Mukididili Murugwanza Nakatunga Total Rank 

Increase food 

security 

2 

1.2% 

6 

3.6% 

2 

1.2% 

6 

3.6% 

16 

9.5% 

 

4 

Soil 

conservation 

16 

9.5% 

6 

3.6% 

10 

5.9% 

20 

11.8% 

52 

30.8% 

 

2 

Control pests 

and diseases 

12 

7.1% 

12 

7.1% 

20 

11.8% 

30 

17.8% 

74 

43.8% 

 

1 

Some 

farmers 

abandoned 

agricultural 

activities 

2 

1.2% 

14 

8.3% 

6 

3.6% 

5 

3% 

27 

16% 

 

3 

Total 32 

18.9% 

38 

22.5% 

38 

22.5% 

61 

36.1% 

169 

100% 

 

 



67 
 

4.5.1.1 Controls of Pests and Diseases 

The data from Table 4.13 shows that, about 43.8% of the total respondents in study 

area reported that, adaptation strategies to climate change helps to control pests and 

diseases. This is due to the use of crops resistant, diseases and pests can be 

manageable. In Plate 4.2 shows a genetic modified coffee which is resistant to pests 

and diseases due to impact of climate change in the study area. In Nakatunga and 

Murugwanza the smallholder farmers said the adaptation strategies help them to 

monitor the problems resulted to climate change. In other studied area such as 

Nyamiaga and Mukididili the smallholder farmers control diseases and pests at 

minimal scale. This is due to the low use of adaptation strategies like manure and 

timing calendar which help to escape pest and disease. Some farmers reported that, 

they have capability to smell a rain before started; this helps them to control diseases 

since takes local adaptation in case of low or high rain fall.  

4.5.1.2 Soil Conservation 

Soil conservation was the second ranked practices in the study area. About 30.8% of 

respondents revealed that, adaptation strategies to climate change helps to conserve 

soil as per Table 4.13. It was further found that, soil conservation is commonly 

practiced in village of Nakatunga (11.5%) and Nyamiaga village (9.5%) while in 

Murugwanza (5.9%) and Mukididili (3.6%). The study implies that, soil 

conservation is most done in Nakatunga village due to intercropping activities which 

ensure soil conservation. Furthermore, the use of mulching techniques by spreading 

the grasses and green lablab into farms and planting of crowing crop like sweet 

potatoes, cowpea. These techniques are very important to smallholder farmers 

because it helps to conserve soil moisture and water availability to plants hence 
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improves crop production. The current study reflects to the study done in Chivi 

District in Zimbabwe by Twomlow and Mazvimavi (2008), adaptation strategies to 

climate change ensures minimum disturbance of the soil, timely implementation of 

operations, particularly planting and keeping the soil covered with organic materials 

such as crop residues or cover crops as much as possible  

4.5.1.3 Some Farmers Abandon Agricultural Activities 

The findings had shown that, 16% of respondents abandoned agricultural activities 

due to impact climate change as per Table 4.13. The results shows that, about 8.3% 

of respondents had off-agricultural employment in Mukididili village, in 

Murugwanza (3.6%), in Nakatunga (3%) and the least (1.2%) in Nyamiaga village. 

This implies that, most of farmers in Mukididili village had off agricultural activities 

because of increase of pest and diseases. As a coping strategy to climate change, 

smallholder farmers had switched lifestyle from agricultural activities to other 

income generating activities. The young people have established for motorcycles 

driving business called ‗bodaboda. The leaving of agricultural activities becomes 

very important to young farmers because it helps them to avoid the total loss in their 

production.  

4.5.1.4 Increase of Food Security 

 During the field survey only 9.5% of smallholder farmers reported that, adaptation 

strategies to climate change contributed to increase food security (Table 4.13). The 

food security increased due to modifying planting times and changing to varieties 

resistant to heat, drought and cultivation around the wetlands. This had improved 

crop varieties, improved land cultivation, farm and livestock management and the 
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development of crop varieties and breeds that are adapted to changing climatic 

conditions.  

In Mukididili (3.5%), Nakatunga (3.6%) while in Nyamiaga (1.2%) and 

Murugwanza villages (1.2%). This implies that, Nakatunga village is located around 

the wetlands which supported crops growth during the dry seasons. The smallholder 

farmers grow short duration plants and resistant crops to suit the condition. 

4.5.2 Weakness of Adaptive strategies on the Impact Climate Change in the 

Study Area 

Having noted the strengths of adaptation in climate change by the smallholder in 

Ngara District, follow up questions were made with regards to the weaknesses they 

face in adaptation.  

This study identifies the several weaknesses of adaptation strategies to impact of 

climate in the study area as per Table 4.14. The results denoted that, about 29.5% of 

respondents said inadequate of capital, some birds destroy crops (25.5%), soil 

degradation (20.7%), increase of extreme weather events (11.2%), shortage of inputs 

(7.2%) and low education was only 6%. This study implies that, most of the 

smallholder farmers hadn‘t have enough capital, because financial institutions do not 

give them loans.  
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Table 4.14: Weaknesses of Adaptation Strategies to Climate Change by Farmers in Study Area 

Source: Field data, 2015 

Weakness of adaptation 

strategies 

Name of studied  villages Rank 

Nyamiaga Mukididili Murugwanza Nakatunga Total 

Inadequate capital 12 

4.8% 

12 

4.8% 

20 

8% 

30 

12% 

74 

29.5% 

 

1 

Shortage of inputs 2 

1% 

4 

1.6% 

4 

1.6% 

8 

3.2% 

18 

7.2% 

 

5 

Low education level 2 

1% 

2 

1% 

4 

1.6% 

7 

2.8% 

15 

6% 

 

6 

Increase of extreme  

weather events 

8 

6.4% 

2 

1% 

4 

1.6% 

14 

5.6% 

28 

11.2% 

 

4 

Soil degradation 16 

6.4% 

6 

2.4% 

10 

4% 

20 

8% 

52 

20.7% 

 

3 

 Some birds destroy crops 14 

5.6% 

10 

4% 

16 

6.4% 

24 

9.6% 

64 

25.5% 

 

2 

 

Total 

54 

21.5% 

36 

14.3% 

58 

23.1% 

103 

41% 

251 

100% 
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4.5.2.1 Inadequate Capital 

The field survey identified that, about 29.5% of the total respondents said inadequate 

capital was a major weakness for adaptation to climate change as per Table 4.14. 

Farmers often mention the lack of adequate financial resources as an important 

factor that weakling their use of adaptation measures which entail a significant 

investment (example new irrigation systems), improved or new crop varieties, and 

diversification of farm operations. 

The lack of funding available in various forms, as well as difficulties in accessing 

the funds which are available, represents a major barrier for adaptation, particularly 

for local farmer‘s action. In the surveyed villages the results differ in term of 

percentage. In Nakatunga about 12% of respondents lack capital, in Murugwanza 

village (8%) while in Mukididili and Nyamiaga had 4.8% in each village. This 

implies that, the smallholder farmers in Nakatunga and Murugwanza, lack of access 

to capital is a significant constraint preventing some farmers from adapting to 

climate change. 

4.5.2.2 Crops Destroyed by the Birds 

The crops damage caused by pest bird is a significant problem for many smallholder 

farmers in Ngara District. It was recognized that, about 25.5% of respondents said 

pest birds are destroyed their crops in the study area. Bird damage is an issue that 

frustrates the farmers because it draws back their effort made on adaptation 

strategies to climate change in the study area. The production of drought resistant 

crops was challenged by birds which feed on grains hence a decrease in yield. 

In the surveyed villages, pest birds destroy the crops in Nakatunga by 9.6%, 

Murugwanza village (6.4%), Nyamiaga village (5.6%) and few (4%) in Mukididili 
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village. The study results indicate that, most of the birds destroy crops in Nakatunga 

village because farmers cultivate grains which are easy invaded by pest birds.  

4.5.2.3 Soil Degradation 

Table 4.14 denoted that, soil degradation (20.7%) is among of the weakness of 

adaptation strategies to climate change in the surveyed area. It encourages the 

decline of soil fertility in the study area because of increase of temperature as per 

Figure 4.4. This results into decline of production capacity. 

In the studied villages it was found that, 8% of respondents in Nakatunga village 

faced a problem of soil degradation, followed by Nyamiaga 6.4%. Other includes 

4% in Murugwanza and 2.4% in Mukididili village. This implies that, most of 

smallholder farmers in Nakatunga. 

4.5.2.4 Increase of Extreme Weather Events 

The results identified that, increase of extreme weather events by 11.2% was another 

weakness of adaptation strategies to climate change in the study area. Smallholder 

farmers are frequently subjected to extreme weather events, which result in crop and 

livestock losses, as well as damage to agricultural field. The temperature increases, 

changing amounts of available water, greater climatic instability and increased 

frequency of extreme weather events. 

The increase of extreme weather events highlighted by smallholder farmers in the 

villages of Nyamiaga (6.4%), in Nakatunga (5.6%), in Murugwanza (1.6%) and only 

1% in Mukididili. This implies that, most of the smallholder farmers in Nyamiaga 

village are affected by diseases which resulted from extreme weather events.  

One farmer in Murugwanza said, 
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              ‘’If such climate processes continue, if more droughts take place,  

I’m sure that 90 per cent of farms will close. I’m not talking about 

only our district…… 

 

4.5.2.5 Shortage of Agricultural Inputs 

Table 4.14 denotes that, 7.2% of the respondents lack inputs for adaptation strategies 

to climate change. The predominant weaknesses that affected the efforts by 

smallholder farmer to adapt to climate change are the shortage of quality seed, 

fertilizer and tractor.  

The shortage agricultural inputs affected main in Nakatunga (3.2%), in Mukididili 

(1.6%) in Murugwanza (1.6%) and only 1% in Nyamiaga village. This study 

signifies that, most of smallholder farmers in Nakatunga village lack inputs due to 

poverty and low government support. 

This study reflects the study done in Chivi District in by Nhemachena and Hassan 

(2007), Shortage of inputs and lack of seed; limit the ability of farmers to get the 

necessary resources and technologies they might want in order to adapt to changing 

climatic conditions.These are factors that have been observed to be undermining the 

efforts that are made by smallholder farmers. 

4.5.2.6 Low Level of Education 

In the field survey low education level (14.2%) was among of weakness of 

adaptation strategies to impact of climate change as per Table 4.14. Furthermore, it 

was found that, in Nakatunga about 3.2%, Murugwanza (1.6%), Mukididili (1.6%) 

and Nyamiaga village (1%). It implies that, education level of most smallholder 

farmers, in Nakatunga is big because most of them had attained informal and 

primary education level. This made the farmers to rely on traditional farming.  The 
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current study supports, the study done in China by Haddad (2005), farmers with less 

education are more vulnerable when extreme weather events occur.  

4.6 Measures to Overcome Weakness of Adaptation Strategies to Climate 

Change 

During the household survey, the respondents suggested measures that should be 

taken by both smallholder farmers and government so as to overcome weakness of 

adaptation strategies to climate change in the study area. These measures include; 

provision of agricultural inputs (31.1%), provision of environmental education 

(26.3%), proper land use planning (25.7%), drilling of traditional wells (11.7%) and 

only 5.1% suggest that, more training of agricultural extension officers . 

Table 4.15: Measures to Overcome Weakness of Adaptation Strategies to 

Climate Change 

*Multiple responses 

Source: Field data, 2015 

About 31.1% of respondents suggested that, government should agricultural inputs 

such as quality seeds, fertilizer, pesticides and tractors so as to catch up with 

changing in climate. Furthermore, the respondents recommended that, (26.3%) 

Measures to overcome weakness of 

adaptation strategies 

(N=99)* Percentage 

Proper land use planning 81 25.7 

Provision of agriculture inputs 98 31.1 

Provision environmental education 83 26.3 

Drilling of traditional water wells 37 11.7 

 Training of agricultural extension officers 16 5.1 

Total 315 100 
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government should provide environmental education in order to avoid environmental 

depletion. Through this, will hence climate to be stable in the study area. 

Also 25.7%of the respondents proposed that,  government should practice proper 

land use planning, one major reason for land use planning that, land does not expand 

while people and other living organizations that depend on it keeps on increasing on 

the earth surface. This makes un match with ratio between land as basic resources 

for livelihoods and its users constantly results into destruction of environment which 

geared climate change.  

In addition, about 11.7% of the respondents advised that, drilling of traditional wells, 

this will help to improve farming irrigation scheme because the area does not have 

wetlands (water sources) all over the district. By doing so, will help to simplify 

irrigation activities to smallholder farmers in the study area. 

Lastly, only few (5.1%) ofthe respondents suggested that, government should train 

more agricultural extension officers (AEOs); the agricultural extension officer 

recognized that, there should be one expert in each village in order to simplify work. 

However according to the Agricultural and Livestock policy of 1997 each village 

AEO should serve 700 families (URT, 1997). 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENTATIONS 

5.1 Introduction 

This chapter presents the summary, conclusion, recommendations and areas for 

further research based on the discussion of findings obtained from field survey. 

5.2 Summary of Findings 

The study provides an understanding on the adaptation strategies to the impact of 

climate change in humid area. This study was conducted in Ngara District in Kagera 

Tanzania and covered small farming communities around four villages. The general 

objective of the study was to assess the adaptation strategies to impact of climate 

change amongst the small holder farmers in humid areas. The first specific objective 

was to identify the impact of climate change amongst the small holder farmers in 

Ngara District. The main ideas included the impacts of climate change in both crop 

cultivator and agro-pastoralist in their system of production, to examine adapting 

strategies used by smallholder farmers in humid areas of Ngara district against 

climate change and the last objective, to identify potential strengths and weaknesses 

of different adapting strategies to the impact of climate change. And the main ideas 

based on the specific objectives that intended to fulfill the general objective of the 

study. 

The first specific objective was to identify impact of climate change amongst the 

smallholder farmers in humid area at Ngara District. Under this objective different 

aspects were investigated, such as local people awareness of climate change, 

knowledge on the causes of climate change, year experience difficulties in impact of 
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climate change, analysis of meteorological parameter, temperature and rainfall 

trends based on empirical data and famers evidence on the impact of climate change. 

The second specific objective was to identify the adaptation strategies to impact of 

climate change in the study area. The main ideas included the mechanisms used by 

smallholder farmers against climate change impacts and ways for access information 

about adaptation. Third objective was to examine the potential strengths and 

weaknesses of the different adaptation strategies to climate change in the study area. 

In the field both qualitative and quantitative data were used to collect information. 

The questionnaires were used to collect qualitative data covering the adaptation 

strategies to impact of climate change in Ngara District. The survey were 

administered a total of 106 respondents in the field of study area. Qualitative data 

were collected by using interviews, focus group discussion, key informants and field 

observation. In the study the specific objectives were intended to fulfill the general 

objective of the study. 

5.3 Conclusion 

The study aimed at assessing the adaptation strategies to impact of climate change 

amongst small holder farmers in humid area of Ngara District. The study involved 

two wards in which two villages were taken from each ward. The study based on 

three research objectives, findings obtained from the field conclude as follow: 

5.3.1 Evidence of Smallholder Farmers on the Impact of Climate Change in the 

Study Area 

In the study area the impact of climate change has been observed as the problem 

amongst the smallholder farmers. Basing on the findings of this study, it has been 
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observed that, there is increase of diseases and pests due to impact of climate change 

in the area. Furthermore, it reported that, small farmers faced a problem infertility of 

the soil due to soil warming which results loose of the nutrients. Also respondents 

revealed that, drought has been observed as the impact of climate change faced the 

small holder farmers due the rain fall scarcity in some area. Moreover, rainfall 

variations, the smallholder farmers experiencing variation in rain fall which hence 

lead to form the mechanisms to mitigate the problem.  Other impacts of climate 

change reported by respondents are wind and floods.   

5.3.2 Adaptation strategies Used by Smallholder Farmers due the Impact of 

Climate Change 

Apart from impact of climate change amongst the small holder farmers, also farmers 

seemed to use the different mechanisms in order to adapt with the impacts of climate 

change. During the field survey the findings revealed that, mixed cropping and 

diversifications is the most coping strategies used by smallholder farmers in Ngara 

District alongside the impact of climate change. Farmers are planting and sowing 

different crops within the same field in so as to adapt the rain fall variability, some 

plants require low rain while the other need heavy rain fall. In addition to that, 

farmers in study area cultivate along the wetlands (water sources) as the adaptive 

strategies to impact climate change. This is done especially during the dry season so 

as to ensure food security. Furthermore, panting of resistant crops, in the study area 

farmers use resilient crops like hybrid maize, cowpea, and pigeon can and short 

grower beans in order to adapt the impact of climate change. Another adaptive 

mechanism applied by the small holder farmers is the use of local manure and 

mulching. Farmers in the study area use local manure and mulching, it‘s important to 
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apply since it stored soil moisture and retention, hence when the rainfall changes no 

big impacts. Lastly adapted mechanism to climate change impact is crop timing 

calendar, where by farmers use the different tradition methods to cope with the 

changes. Some of these mechanisms are plant early or late. But before farmers 

planted, have to take signal of rain before commencement by smelling the rain, 

flowering some plants as well as voices of some birds indicate the rain to be close to 

start. 

5.3.3 Identifying Strength and Weakness of the Different Adapting strategies 

Additionally this specific objective aimed to identify the potential strength and 

weakness of the different adapting strategies. To commence with potential strengths, 

the finding revealed that, it controls pest and diseases, soil conservation, food 

security and some farmers abandoning activities. Apart from that, the findings shows 

the weaknesses of adaptation to climate change, such as inadequate capital, shortage 

of inputs, low education level, extreme weather change, soil degradation and 

destruction of crops by some birds. 

Moreover, the findings suggested measures which should be taken by both 

smallholder farmers and government in order to overcome weaknesses of adaptation 

to study area. These measures include; proper land use planning, provision of 

agricultural inputs, environmental education, drilling of traditional wells and train 

more extension officers. 

5.4 Recommendations 

(1) There is a need for farmers to depart from relying on rain fed- agriculture 

instead to be developing heavy utilization of irrigation. This will be achieved 
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through government support by construction of infrastructures which could be 

regarded as crucial for climate change adaptation.   

(2) Both researcher and extensions services are important for adoption of improved 

smallholder farmers practice. Research need to develop varieties that fit farmers‘ 

tastes and circumstances and extension should be involved in testing and 

disseminating these technologies. 

(3) Government needs to ensure that specific information about climate change is 

easy accessible to farmers. Without solid scientific information public and 

private sector decision makers cannot design logically.  

(4) There should be openness on the accessible resources and their allocation so as 

to inspire agrarians to trust and be motivated in growing food crops. 

(5) Capacity building and deployment by the government must be done so as 

smallholder farmers become aware on impacts of climate change caused by 

anthropogenic activities like bush fire burning and deforestation. 

(6) Government should provide loans and grants to smallholder farmers in order to 

ensure that, they apply agricultural technologies taught by extension workers 

like use of quality seeds which are resistant and shorter growing crops like 

beans which take 70 day from sowing to the harvest. 

(7) Education and awareness should be given to the people especially to the small 

holder farmers who majority depend on natural environment for entire survival. 

5.5 Area for Further Studies 

(1) There is need to study traditional knowledge on climate change adaptation and 

integrate this with the conventional climate change, adaptation strategies. 
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(2) There is a need to study positive impact of climate change to local farmers. This 

is not well known by the local communities hence further research is needed. 

(3) Scientific study has to be done on pinpointing coping strategies relevant to 

available impacts of climate change at the study area so as to have sustainable 

life possible among smallholder farmers. 

(4) The approaches used by smallholder farmers against the impacts of climate 

change need further research and exploration on how specifically each group of 

people can adapt to these impacts (crop cultivator and agro pastoralist). 
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APPENDICES 

Appendix 1: Questionnaire for the Households 

DATE……………………………… 

VILLAGE…………………………..    WARD……………………………. 

DISTRICT…………………………..       REGION………………….......... 

A: Respondent’s Side View  

(1) Age (Tick 0ne) 

i) 21-30 years. (     )  ii) 31-40 years (    )   

iii) 41-50 years (    )  iv) 51 ad above years (    ) 

(2). Sex (Tick one) 

(i) Male (     ) ii Female (     ) 

(3).Marital status (Tick one) 

(i) Married (   ) (ii) Single    (   ) 

 (iv) Divorced (    )   (vi) Widowed (    )    

(4) Educational Status 

(i) Informal education   (   )   (ii) Primary education (   ) (iii) Secondary (   ) 

(iv)College / University (   ) 

(5) How long have you lived in this area/ village/ Ward/ Division 

(i) Less than 5 year (     )   (ii) 5-10 years (   )   (iii) 10-15 years (    )  

 (iv)  from 15 years and above.  

6. Are you head of house hold………….Yes…………….No…………… what is 

your family size……………?  

7 i) Occupation………………a) crop farmer b) livestock keeper c) Government 

servant 

8 ii) If crop farmer, type of crop grown………………………………  
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9 iii) Types of livestock kept………………………………………….. 

Livestock Size 

Goat  

Sheep  

Cattle  

Pigs  

Hens  

Other specify  

 

Impacts of climate change amongst smallholder farmers, (crop farming and 

agro pastoralist) in humid areas 

10. Is there climate change in your area? Yes / No 

11. If yes what are major causes of climate change in your area? 

       (a)……………………………………………….                          

       (b)………………………………………………. 

       (c)………………………………………………. 

       (d)……………………………………………….. 

12. How does climate change affect crop farmers and agro pastoralists in your daily 

activities in this area? (You can select multiple answers for this question) 

       

Diseases and 

Pest 

Wind  Drought Flood Rainfall Soil 

Erosion 

Infertility 

 

13.For how long have you experienced these difficulties……..2 years ago, 4years 

ago, 6 years ago, 8years ago, 10 years ago… any period state………… 

…………….. 

14. What adapting mechanisms do you practice during the occurrence of following 

incidences?  
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Unreliable rains…….floods…….frequent 

rains…..drought…..diseases….pests……others 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………. 

 

15. To what extent does weather vary in this area? Please use the indicator below 

Element of Weather Risky (Low , Medium, High indicator) 

Rainfall  

Wind  

Temperature  

 

Adaptation strategies used by smallholder farmers in humid areas of Ngara 

District against climate change 

16. Are there any adaptation strategies toward impact of climate change in your 

area?  Yes or No 

If yes mention different methods used for adaptation strategies in your area 

i)                                                ii)                                                iii) 

     iv)                                                        v)                                                 vi) 

17. Mention factors that hindering adapting strategies in your daily activities in your 

area? 

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………….. 

18. Do you have any access information about adaptation strategies to climate 

change in your area? Yes / No 

If yes, specify………………………………,……………………….,………………..  
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19. What are Non-Governmental organizations (NGOs) which help to you to adapt 

the climate change in your area? 

…………………………………………………………………………………………

………… 

20. In your own views what has to be done by Government and institutions to 

improve adaptation strategies in your area? 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………… 

Potential strengths and weaknesses of different adapting strategies on the 

impact of climate change.  

21. What are potential strengths associated with various strategies in adapting 

climate change in your area?  

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………….. 

22. What are the weaknesses of different coping strategies to climate change in your 

area?  

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………. 
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23 How do you overcome weaknesses of different adapting strategies to climate 

change in your area? 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………….. 

 

23. Are any threats of different adapting strategies on impact of climate change in 

your area? 

Yes/ \No 

If yes specify 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………… 

How do you mitigate the threats of different adaptation strategies to climate change 

in your area? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………… 
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Appendix 2: Interview Guide for an Organization (NGOs) 

A: Organization profile:  

Location/operating 

village/Areas…………………..Ward……………Division……………..  

B: interview Guide:  

1a) Name of the organization/institution……………..  

b) Title of the leader..........................................  

2 a) for how long have you been working at this area.............................?  

2 b) How many experts of climate change are found in this organization............?  

3. What type of farmers are you dealing with..........................................?  

4. Are there any problems of climate change facing farmers………………….........?  

5. What type of climate change problems have been reported frequently..................?  

6. How do you help these farmers to adapt with such problems.................................?  

7. What are the strengths of famers on this land / area………………………… 

8 How do involve subsistence farmers to manage with such problems....................... 

9. What strategies do you use to help farmers to adapt their problems.......................?  

10. Is there any intercropping/mixed activities among the farmers..............how do 

you encourage    them..................how does it help them............................. 

11. What causes this weather variation................................................?  

12 Which ways do you use to help these farmers……………………...?  

13 Is there any sensitization or mobilization to help farmers to adapt with such     

problems.......?  

14. What are the potential strengths....................weaknesses................threats.........on 

adaptation strategies of climate change?  

15. What are your suggestions to make these people be comfortable in adapting 

strategies....... 
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Appendix 3: Interview Guide for Village Leaders, Agricultural Extension 

Officers and Ward Executive Officers 

 

1. Climate change impacts 

2. Rainfall trends and temperature 

3. Climate change adaptation strategies 

4. Strengths and weakness of adaptation strategies 

5. How adaptation measure can be improved to overcome weakness of 

adaptation to climate change?  

6. What is opinion about climate change adaptation on smallholder farmers 
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Appendix 4: Checklist for the Focused Group Discussion 

A. Focus group:  

Aged who have lived in the village between 5 to 10
+ 

years.  

(i).Climate and Weather variability 

1. What is the trend of rainfall during the 10 and 15 and above years?  

2. When did you have uncommon rainfall and or drought event?  

3. What Adapting strategies in place in case of excessive rainfall /drought?  

4. How do you deal with inter seasonal dry problems especially during January 

to December  

  (ii). Access of Information:  

5. How do you access to information on weather?  

6. Have you received any information on climate change in your village?  

7. Have you received any information on drought/flood before they occur?  

      8.  If yes who provided the information ………………………………… 

    (iii). Assistance:  

       9.  Is there any local/international external support in your village?  

       10.  How important is such support to address issues of drought and floods?  

 

 

 

 

 


